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OPERATION and MAINTENANCE MANUALS 

Client: Brisbane City Council 
Brisbane Water 

Specification: Trailer Mounted Generator Set 

Job No: 14756 

Serial No: 0411 001 
0411 002 

Engine: John Deere 4039 T 

Alternator: Stamford UCI 274D 

Trailer: - Length: 4.8 m 
Width: 2:2 m 
Height: 3.3 6 m 
Weight: 2740 kg 
Fuel: - 290 L 
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OPERATION and MAINTENANCE MANUALS 

INSTRUCTIONS FOR USE 

1. Units positioned on level site or near pump unit over cable pit. 

2. Cable pit to be under switchboard section of unit (rear) if applicable. 

3. Trailer to be levelled. 

4. Check engine lube oil level. 

5. Check engine coolant level. 

6. Check the battery is connected and the electrolyte level is correct. 

7. Connect cables as required. 

8. Connect power inlet socket 240V (only if generator is in storage). 

9. Check fuel level (mechanical gauge beside fill point). 

10. Refer to section 6, Functional Description for start/run and connection procedure. 

11. Remember SAFETY is important ALWAYS wear your Personal Protection 
Equipment (PPE) 
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Introduction 
THIS MANUAL COVERS the following engines for 
generator sets: 

ENGINE FAMILY 
300-SERIES 

POWERTECH 

ENGINE MODEL 
CD3029DF128 
CD4039DF008 
CD4039TF008 
CD4045DF158 
CD4045HF158 
CD4045TF158 
CD4045TF258 
CD6068HF158 
CD6068TF158 
CD6068TF258 

READ THIS .MANUAL carefully to learn how to operate 
and service your engine correctly. Failure to do so 
could result in personal injury or equipment damage. 

THIS MANUAL SHOULD BE CONSIDERED a 

permanent part of your engine and should remain with 
the engine when you sell it. 

MEASUREMENTS IN THIS MANUAL are given in 

metric. Use only correct replacement parts and 
fasteners. Metric and inch fasteners may require a 

specific metric or inch wrench. 

WRITE ENGINE SERIAL NUMBERS and option codes 
in the spaces indicated in the Record Keeping Section. 
Accurately record all the numbers. Your dealer also 
needs these numbers when you order parts. File the 
identification numbers in a secure place off the engine 
or machine. 

RIGHT-HAND AND LEFT-HAND sides are determined 
by standing at the drive or flywheel end {rear) of the 
engine and facing toward the front of the engine. 

SETTING FUEL DELIVERY beyond published factory 
specifications or otherwise overpowering will result in 

loss of warranty protection for this engine. 

POWERTECH is a trademark of Deere & Company 

Information relative to emissions regulations 
Depending on final destination, this engine can meet 
the emissions regulations according to the US 
Environmental Protection Agency (EPA), California Air 
Resources Board (CARB) and for Europe, the 
Directive 97/68/EC relating the measures against the 
emissions of gaseous and particulates pollutants from 
internal combustion engines. In this case an emission 
label is stuck on the engine. 

Emission regulations prohibit tampering with the 
emission-related components listed below which would 
render that component inoperative or to make any 
adjustment on the engine beyond published 
specifications. It is also illegal to install a part or 
component where the principal effect of that 
component is to bypass, defeat, or render inoperative 
any engine component or device which would affect 
the engine conformance to the emissions regulations. 
To summarize, it is illegal to do anything except return 
the engine to its original published specifications. 

List of emission-related components: 

Fuel injection pump 
Intake manifold 
Turbocharger 
Charge air cooling system 
Piston 

CALIFORNIA PROPOSITION 65 WARNING 
Diesel engine exhaust and some of its constituents are known to 

the State of California to cause cancer, 
birth defects and other reproductive harm. 

OPSG,CD03523,1 -19-01JUL99-1/1 
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1500 Hours of operation 02-3 
2000 Hours of operation 02-3 
2500 Hours of operatibn 02-4 
3000 Hours of operation 02-4 
3500 Hours of operation 02-5 
4000 Hours of operation 02-5 
4500 Hours of operation 02-6 
-000 Hours of operation 02-6 

500 Hours of operation 02 -7 
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7500 Hours of operation 02-9 
8000 Hours of operation 02-9 
8500 Hours of operation 02-10 
9000 Hours of operation 02-10 
9500 Hours of operation 02-11 
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Record Keeping 
POWERTech* medallion 03-1 

Engine serial number plate 03-1 
Record engine serial number 03-2 
Engine option codes 03-3 
Record fuel injection pump model number 03-5 

Safety 05-1 

`eels, Lubricants and Coolant 
Diesel Fuel 10-1 

Handling and Storing Diesel Fuel 10-1 

Engine Break-In Oil 10-2 
Diesel Engine Oil 10-3 
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Page 

Diesel Engine Coolant 10-4 
Operating in Warm Temperature Climates 10-5 

Operating the Engine 
Break-in period 15-1 
Starting the engine 15-1 
Cold weather Operation 15-1 
Using a booster battery or charger 15-3 
Engine operation 15-4 
Standby power units 15-4 
Stopping the engine 15-5 

Maintenance 
Observe service intervals 20-1 
Use correct fuels, lubricants and coolant 20-1 
Maintenance interval.chart 20-2 

Maintenance/Daily or every 10 hours 
Daily prestarting checks 25-1 

. Maintenance/500 hours 
Changing engine oil and filter 30-1 
Replacing fuel filter element 30-3 
Checking belt (300 -SERIES ENGINES) 30-4 
Checking belt (POWERTech ENGINES with 

manual tensioner) 30-5 

Maintenance/1000 hours/1 year 
Cleaning crankcase vent tube 35-1 
Checking air intake system 35-1 
Checking automatic belt tensioner 

(POWERTech ENGINES) 35-2 
Check and adjust engine valve clearance 

(300-SERIES ENGINES) 35-3 

Maintenance/2000 hours/2 years 
Check and adjust engine valve clearance 

(POWERTech ENGINE) 40-1 
Checking engine speed 40-3 
Adjust speed droop governor 40-3 

Continued on next page 

All information, illustrations and specifications in this manual are based on 
the latest information available at the time of publication. The right is re- 
served to make changes at any time without notice. 

COPYRIGHT ° 1999 
DEERE & COMPANY 

European Office Mannheim 
All rights reserved 

A John Deere ILLUSTRUCTION Manual 
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Maintenance Records 
USING MAINTENANCE RECORDS 

To obtain the best performance, economy and service 
life from your engine, ensure service is carried out 
according to this present manual and recorded in the 
following pages. It is recommended that your engine 
Distributor or your Dealer carry out this service work 
and stamp the appropriate case. 

Keeping an accurate account of all service performed 
on your engine will give more value to the machine 
when you resell it. 

John Deere oils and coolants have been formulated to 
give maximum protection and performance to your 
engine. We recommend only genuine John Deere 
service products and replacement parts. 

To protect your rights under the warranty ensure all 
scheduled services are carried out and recorded. If 

your engine is covered by extended warranty, it is 
important to maintain this record for the duration of the 
warranty. 

DPSG,CD03523,6 -19-05JUL99-1/1 

100 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Hose connections, check 

Number of hours: 

uate: 

Comments: Dealer or distributor stamp 

Job done by: 

DPSG,CD03523,7 -19-05JUL99-1/1 
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Maintenance Records 

500 HOURS OF OPERATION 

0 Engine oil, replace 
0 Engine oil filter, replace 

0 Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 

manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,8 -19-05JUL99-1/1 

1000 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

O Check belt and tensioning system 

O Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,9 -19-05JUL99-1/1 
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Maintenance Records 

1500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

01 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearnce, adjust (300-Series) 

Number of hours: 

Date: 

43 done by: 

Comments: Dealer or distributor stamp 

I 

DPSG,C D03523,10 

. 

-19-05JUL99-1/1 

2000 HOURS OF OPERATION 

0 Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is not used) 

O Engine oil filter, replace 0 Valve clearance, adjust (POWERTech) 

0 Fuel filter, replace - 0 Air intake system, check 

0 Check belt and tensioning system 0 Vibration damper, check 

- Crankcase vent tube, clean 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,59 -19-16AUG99-1/1 
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 Maintenance Records 

2500 HOURS OF OPERATION 

0 Engine oil, replace CI Cooling system, drain and flush (if COOL-GARD is used) 

0 Engine oil filter, replace 

El Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

. Job done by: 

Comments: -,. Dealer or distributor stamp 

DPSG.0003523,60 -19-16AUG99-1/1 

3000 HOURS OF OPERATION 

O. Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel fitter, replace 

0 Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

oPSG,CD03523,61 -19-16AUG99-1/1 

02-4 112699 
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Maintenance Records 

3500 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

,b done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,62 -19-16AUG99-171 

4000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

Crankcase vent tube, clean 

0 Cooling system, drain and flush (if COOL-GARD is not used) 

0 Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: 

Date: 

Job done by: . - 

Comments: Dealer or distributor stamp 

DPSG,CD03523,63 -19-16AUG99-1/1 
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Maintenance Records 

4500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

El Valve clearance, adjust (300-Series) 

0 Vibration damper, replace (6 cyl.) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: . 

DPSG,CD03523,64 -19-16AUG99-1/1 

5000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

CI Fuel filter, replace 

O Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Injection nozzles, replace 

O Air intake system, check 

El Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,65 -19-16AUG99-1/1 

02-6 112699 
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Maintenance Records 

5500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

O Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

ib done by: 
- 

Comments: 

. 

Dealer or distributor stamp 

DPSG,CD03523,66 -19-16AUG99-1/1 

6000 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

O Fuel filter, replace 

O Check belt and tensioning system 

Crankcase vent tube, clean 

0 Cooling system, drain and flush (if COOL-GARD is not used) 

0 Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG.0003523,67 -19-16AUG99-1/1 

02-7 112699 
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Maintenance Records 

6500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,68 -19-16AUG99-1/1 

7000 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

O Check belt and tensioning system 

O Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: 

Date: 

Job done by: 

Comments: 

° 

Dealer or distributor stamp 

DP5G,C1303523,69 -19-16AU699-1/1 
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Maintenance Records 

7500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

0 Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: 

Date: 

Sob done by: 

Comments: Dealer or distributor stamp 

DPSG.CD03523,70 -19-16AUG99-1/1 

8000 HOURS OF OPERATION 

O Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is not used) 

O Engine oil filter, replace 0 Valve clearance, adjust (POWERTech) 

O Fuel filter, replace 0 Air intake system, check 

O Check belt and tensioning system 0 Vibration damper, check 

''" Crankcase vent tube, clean 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,C 003523,71 -19-16AUG99-1/1 

02-9 112699 
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Maintenance Records 

8500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 
. . 

DPSG,CD03523,72 -19-16AUG99-1/1 

9000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

0 Vibration damper, replace (6 cyl.) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,73 -19-16AUG99-1/1 

02-10 112699 
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Maintenance Records 

9500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

b done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,74 -19-16AUG99-1/1 

10000 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

0 Check belt and tensioning system 

;rankcase vent tube, clean 

0 Air intake system, check 

0 Cooling system, drain and flush 

0 Valve clearance, adjust (POWERTech) 

0 Thermostat, replace 

0 Vibration damper, check 

0 Injection nozzles, replace 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DP5G,C003523,75 -19-16AUG99-1/1 

02-11 112699 
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Record Keeping 
POWERTECH® MEDALLION 

A medallion is located on the rocker arm cover which 
identifies each engine as a John Deere POWERTECH® 
engine. 

POWERTECH is a trademark of Deere & Company 

MUOTECH 
4.6 Outer 

DPSG,C D03523,11 -19-05JU L99-1 /1 

ENGINE SERIAL NUMBER PLATE 

POWERTech engine 

Each engine has a 13-digit John Deere serial number. 
The first two digits identify the factory that produced 
the engine: 

"CD" indicates the engines was built in Saran, France. 

300-Series engine 

Your engine's serial number plate (A) is located on the 
right-hand side of cylinder block behind the fuel filter 
for POWERTech engines and near the fuel supply 
pump on 300-Series engines. 

DPSG,C D03523,12 -19-05JUL99-1 /1 

03-1 112899 
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Record Keeping 

RECORD ENGINE SERIAL NUMBER 

Record all of the numbers and letters found on your 
engine serial number plate in the spaces provided below. 

This information is very important for repair parts or 
warranty information. 

Engine Serial Number (B) 

Engine Model Number(C) 

Coefficient of Absorption Value (D) 

C 

- B 

A I 0 
I '1 II: 

a II 

300-Series engine plate 

- 

04$4 

9104 . ' - 
EERE &'COMPANY 'f,110LINErILLINDIS MADE IN,FRANCE 

B 

b 

POWERTech engine plate 
0 

DPSG,CD03523,13 -19-05JUL99-1/1 
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Record Keeping 

ENGINE OPTION CODES 

F6115EERE 

6068HF158 6.8 L 171EG 
1100 1200 1300 1400 1500 1600 1700 4800 1900 2100 2300 2400 
2500 2700 2800 2900 3000 3100 3500 4000 4300 5200 5500 5600 
5700 6000 6200 6400 6500 6600 7500 7600 8600 8700 8800 

Oederf2B0000000 000000 PPTIORCODES 

Engine option code label 

In addition to the serial number plate, OEM engines 
have an engine option code label affixed to the rocker 
arm cover. These codes indicate which of the engine 
options were installed on your engine at the factory. 
When in need of parts or service, furnish your 
authorized servicing dealer or engine distributor with 
these numbers. 

An additional sticker may be also delivered (in a plastic 
bag attached to the engine or inserted in the machine 
documentation). It is recommended to stick this option 
code list sticker either: 

On this page of your Operator's manual below this 
section. 

or 
On the "Engine Owner's Warranty" booklet under the 
title OPTION CODES (Engine manufacturing 
configuration). 

NOTE: The Machine Manufacturer may have already 
stuck it at a specific accessible place (inside 
the enclosure or close to a maintenance area). 

The engine option code label includes an engine base 
code (A). This base code must also be recorded along 
with the option codes. At times it will be necessary to 
furnish this base code to differentiate two identical 
option codes for the same engine model. 

The first two digits of each code identify a specific 
group, such as alternators. The last two digits of each 
code identify one specific option provided on'your 
engine, such as a 12-volt, 55-amp alternator. 

NOTE: These option codes are based on the latest 
information available at the time of publication. 
The right is reserved to make changes at any 
time without notice. 

If an engine is.ordered without a particular component, 
the last two digits of that functional group option code 
will.be 99, 00, or XX. The list on the next page shows 
only the first two digits of the code numbers. For future 
reference such as ordering repair parts, it is important 
to have these code numbers available. To ensure this 
availability, enter the third and fourth digits shown on 
your engine option code label in the spaces provided 
on the following page. 

NOTE: Your engine option code label may not contain 
all option codes if an option has been added 
after the engine left the producing factory. 

If option code label is lost or destroyed, 
consult your servicing dealer or engine 
distributor selling the engine for a replacement. 

Continued on next pp DPSG,CD03523,14 -19-05JUL99-1/2 
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Record Keeping 

Option 
Codes 

Engine Base Code: 

Description Option 
Codes 

Description 

11 Rocker Arm Cover 45 Balancer Shaft 
12 Oil Filler Neck 46 Cylinder Block With Liners and Camshaft 
13 Crankshaft Pulley 47 Crankshaft and Bearings 
14 Flywheel Housing 48 Connecting Rods and Pistons 
15 Flywheel 49 Valve Actuating Mechanisms 
16 Fuel Injection Pump 50 Oil Pump 
17 Air inlet 51 Cylinder Head With Valves 
18 Air cleaner 52 Auxiliary Gear Drive 
19 Oil pan 54 Oil heater 
20 Coolant pump 55 Shipping stand 
21 Thermostat Cover 56 Paint Option 
22 Thermostat 57 Coolant Inlet 
23 Fan Drive 59 Oil Cooler 
24 Fan Belt 60 Add-on Auxiliary Drive Pulley 
25 Fan 62 Alternator Mounting 
26 Engine Coolant Heater 64 Exhaust Elbow 

7 Radiator 65 Turbocharger 
3 Exhaust Manifold 66 Temperature Switch 

29 Ventilator System 67 Electronic Tachometer Sensor 
30 Starting Motor 68 Damper 
31 Alternator 69 Engine Serial Number Plate 
32 Instrument Panel 74 Air Conditioning System Compressor Mounting 
35 Fuel Filter 75 Air Restriction Indicator 
36 Front Plate 76 Oil Pressure Switch 
37 Fuel Transfer Pump 86 Fan Pulley 
39 Thermostat Housing 87 Automatic Belt Tensioner 
40 Oil Dipstick 88 Oil Filter 
41 Belt Driven Front Auxiliary Drive 91 Special Equipment (Factory Installed) 
43 Starting Aid 97 Special Equipment (Field Installed) 
44 Timing Gear Cover with Gears 98 Shipping 
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Record Keeping 

RECORD FUEL INJECTION PUMP MODEL 
NUMBER 

Record the fuel injection pump model and serial 
information found on the serial number plate (A). 

Model No. RPM 

Manufacturer's No. 

Serial No. 

DPSG,C D03523,15 -19-07JUL99-1/1 

03-5 112699 

PN=22 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 28 of 548



Safety 
RECOGNIZE SAFETY INFORMATION 

This is a safety-alert symbol. When you see this symbol 
on your machine or in this manual, be alert to the 
potential for personal injury. 

Follow recommended precautions and safe operating 
practices. 

. 

DX,ALERT 

ti, 
a, 

1' 
Z 
D 

1 

2 
,70 
1- 

-19-29SEP98-1/1 

UNDERSTAND SIGNAL WORDS 

A signal word-DANGER, WARNING, or CAUTION-is 
ad with the safety-alert symbol. DANGER identifies the 

must serious hazards. 

DANGER or WARNING safety signs are located near 
specific hazards. General precautions are listed on 
CAUTION safety signs. CAUTION also calls attention to 
safety messages in this manual. 

I, ID i 

. 

A WARNING 

A CAUTION 

DX,SIGNAL 

. . 
0 
Q. 
w 

,, 
A 

. 
7 

-19-03MAR93-1/1 

05-1 112699 

PN=23 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 29 of 548



Safety 

ENGINE LIFTING PROCEDURE 

CAUTION: The only recommended method for 
lifting the engine is with JDG23 Engine Lifting 
Sling (A) and safety approved lifting straps (B) 
that come with engine. Use extreme caution 
when lifting and NEVER permit any part of the 
body to be positioned under an engine being 
lifted or suspended. 

Lift engine with longitudinal loading on lifting 
sling and lifting straps only. Angular loading 
greatly reduces lifting capacity of sling and 
straps. 

NOTE: If engine does not have lifting straps, universal 
straps can be procured through service parts 
under part numbers JD-244-1 and JD-244-2. 

1. If not equipped, install lifting straps and torque to 
200 Nm (145 lb-ft). 

2. Attach JDG23 Engine Lifting Sling (A) to engine lifting 
straps (B) and overhead hoist. 

IMPORTANT: Lifting straps are designed to lift the 
engine and accessories such as 
radiator, air filter and other small 
components. If larger components, 
such as power take-off, transmission, 
generator air compressor... etc, are 
attached to engine, the lifting straps 
provided with engine or through parts 
channel are not intended for this 
purpose. Technician is responsible for 
providing adequate lifting devices under 
these situations. See machine manuals 
for additional information on removing 
engine from machine. 

3. Carefully move engine to desired location. 

DPSG,C003523,95 -19-060CT99-1/1 
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Safety 

FOLLOW SAFETY INSTRUCTIONS 

Carefully read all safety messages in this manual and on 
your machine safety signs. Keep safety signs in good 
condition. Replace missing or damaged safety signs. Be 
sure new equipment components and repair parts include 
the current safety signs. Replacement safety signs are 
available from your John Deere dealer. 

Learn how to operate the machine and how to use 
controls properly. Do not let anyone operate without 
instruction. 

Keep your machine in proper working condition. 
Unauthorized modifications to the machine may impair the 
function and/or safety and affect machine life. 

fou do not understand any part of this manual and need 
sistance, contact your John Deere dealer. 

DX, READ -19-03 MAR93-1/1 

PREVENT MACHINE RUNAWAY 

Avoid possible injury or death from machinery runaway. 

Do not start engine by shorting across starter terminals. 
Machine will start in gear if normal circuitry is bypassed. 

NEVER start engine while standing on ground. Start 
engine only from operator's seat, with transmission in 

Jtral or park. 

S 

DX, BYPAS I -19-29SEP98-1/1 
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Safety 

HANDLE FUEL SAFELY-AVOID FIRES 

Handle fuel with care: it is highly flammable. Do not refuel 
the machine while smoking or when near open flame or 
sparks. 

Always stop engine before refueling machine. Fill fuel tank 
outdoors. 

Prevent fires by keeping machine clean of accumulated 
trash, grease, and debris. Always clean up spilled fuel. 

DX,FIRE1 -19-03MAR93-1/1 

PREPARE FOR EMERGENCIES 

Be prepared if a fire starts. 

Keep a first aid kit and fire extinguisher handy. 

Keep emergency numbers for doctors, ambulance service, 
hospital, and fire department near your telephone. 

DX,FIRE2 

Fr, 

co I- 

-19-03MAR93-1/1 

HANDLE STARTING FLUID SAFELY 

Starting fluid is highly flammable. 

Keep all sparks and flame away when using it. Keep 
starting fluid away from batteries and cables. 

To prevent accidental discharge when storing the 
pressurized can, keep the cap on the container, and store 
in a cool, protected location. 

Do not incinerate or puncture a starting fluid container. 

DX,FIRE3 -19-16APR92-1/1 
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Safety 

WEAR PROTECTIVE CLOTHING 

Wear close fitting clothing and safety equipment 
appropriate to the job. 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

Wear a suitable hearing protective device such as 
earmuffs or earplugs to protect against objectionable or 
uncomfortable loud noises. 

Operating equipment safely requires the full attention of 
the operator. Do not wear radio or music headphones 
while operating machine. 

rep 

DX,WEAR -19-10SEP90-1/1 

PROTECT AGAINST NOISE 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

Wear a suitable hearing protective device such as 
earmuffs or earplugs to protect against objectionable or 
uncomfortable loud noises. 

DX.NOISE -19-03MAR93-1/1 
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Safety 

HANDLE CHEMICAL PRODUCTS SAFELY 

Direct exposure to hazardous chemicals can cause 
serious injury. Potentially hazardous chemicals used with 
John Deere equipment include such items as lubricants, 
coolants, paints, and adhesives. 

A Material Safety Data Sheet (MSDS) provides specific 
details on chemical products: physical and health hazards, 
safety procedures, and emergency response techniques. 

Check the MSDS before you start any job using a 
hazardous chemical. That way you will know exactly what 
the risks are and how to do the job safely. Then follow 
procedures and recommended equipment. 

(See your John Deere dealer for MSDS's on chemical 
products used with John Deere equipment.) 

DX,MSDS,NA -19-03MAR93-1/1 

STAY CLEAR OF ROTATING DRIVELINES 

Entanglement in rotating driveline can cause serious injury 
or death. 

Keep master shield and driveline shields in place at all 
times. Make sure rotating shields turn freely. 

Wear close fitting clothing. Stop the engine and be sure 
the PTO driveline is stopped before making adjustments 
or performing any type service on the engine or 
PTO-driven equipment. 

CD,PTO -19-12SEP95-1/1 
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Safety 

PRACTICE SAFE MAINTENANCE 

Understand service procedure before doing work. Keep 
area clean and dry. 

Never lubricate, service, or adjust machine while it is 
moving. Keep hands, feet , and clothing from 
power-driven parts. Disengage all power and operate 
controls to relieve pressure. Lower equipment to the 
ground. Stop the engine. Remove the key. Allow machine 
to cool. 

Securely support any machine elements that must be 
raised for service work. 

Keep all parts in good condition and properly installed. Fix 
damage immediately. Replace worn or broken parts. 
"move any buildup of grease, oil, or debris. 

On self-propelled equipment, disconnect battery ground 
cable (-) before making adjustments on electrical systems 
or welding on machine. 

On towed implements, disconnect wiring harnesses from 
tractor before servicing electrical system components or 
welding on machine. 

DX,SERV -19-17FEB99-1/1 

WORK IN VENTILATED AREA 

'gine exhaust fumes can cause sickness or death. If it is 

necessary to run an engine in an enclosed area, remove 
the exhaust fumes from the area with an exhaust pipe 
extension. 

If you do not have an exhaust pipe extension, open the 
doors and get outside air into the area 

DX,AIR -19-17FEB99-1/1 
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Safety 

AVOID HIGH-PRESSURE FLUIDS 

Escaping fluid under pressure can penetrate the skin 
causing serious injury. 

Avoid the hazard by relieving pressure before 
disconnecting hydraulic or other lines. Tighten all 
connections before applying pressure. 

Search for leaks with a piece of cardboard. Protect hands 
and body from high pressure fluids. 

If an accident occurs, see a doctor immediately. Any fluid 
injected into the skin must be surgically removed within a 

few hours or gangrene may result. Doctors unfamiliar with 
this type of injury should reference a knowledgeable 
medical source. Such information is available from Deere 
& Company Medical Department in Moline, Illinois, U.S.A. 

Jo' 

DX,FLUID -19-03MAR93-1/1 

AVOID HEATING NEAR PRESSURIZED FLUID 
LINES 

Flammable spray can be generated by heating near 
pressurized fluid lines, resulting in severe burns to 
yourself and bystanders. Do not heat by welding, 
soldering, or using a torch near pressurized fluid lines or 
other flammable materials: Pressurized lines can be 
accidentally cut when heat goes beyond the immediate 
flame area. 

DX,TORCH -19-03MAR93-1/1 
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Safety 

REMOVE PAINT BEFORE WELDING OR 
HEATING 

Avoid potentially toxic fumes and dust. 

Hazardous fumes can be generated when paint is heated 
by welding, soldering, or using a torch. 

Do all work outside or in a well ventilated area. Dispose of 
paint and solvent properly. 

Remove paint before welding or heating: 

If you sand or grind paint, avoid breathing the dust. 
Wear an approved respirator. 
If you use solvent or paint stripper, remove stripper with 
soap and water before welding. Remove solvent or 
paint stripper containers and other flammable material 
from are. Allow fumes to disperse at least 15 minutes 
before welding or heating. 

DX,PAINT -19-03MAR93-1/1 

SERVICE COOLING SYSTEM SAFELY 

Explosive release of fluids from pressurized cooling 
system can cause serious burns. 

Shut off engine. Only remove filler cap when cool enough 
to touch with bare hands. Slowly loosen cap to first stop 
to relieve pressure before removing completely. 

et) rf3' 
C 

ry 
1 7/ /* 
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Safety 

AVOID HARMFUL ASBESTOS DUST 

Avoid breathing dust that may be generated when 
handling components containing asbestos fibers. Inhaled 
asbestos fibers may cause lung cancer. 

Components in products that may contain asbestos fibers 
are brake pads, brake band and lining assemblies, clutch 
plates, and some gaskets. The asbestos used in these 
components is usually found in a resin or sealed in some 
way. Normal handling is not hazardous as long as 
airborne dust containing asbestos is not generated. 

Avoid creating dust. Never use compressed air for 
cleaning. Avoid brushing or grinding material containing 
asbestos. When servicing, wear an approved respirator. A 
special vacuum cleaner is recommended to clean 
asbestos. If not available, apply a mist of oil or water on 
the material containing asbestos. 

Keep bystanders away from the area. 

DX,DUST -19-15MAR91-1/1 

DISPOSE OF WASTE PROPERLY 

Improperly disposing of waste can threaten the 
environment and ecology. Potentially harmful waste used 
with John Deere equipment include such items as oil, fuel, 
coolant, brake fluid, filters, and batteries. 

Use leakproof containers when draining fluids. Do not use 
food or beverage containers that may mislead someone 
into drinking from them. 

Do not pour waste onto the ground, down a drain, or into 
any water source. 

Air conditioning refrigerants escaping into the air can 
damage the Earth's atmosphere. Government regulations 
may require a certified air conditioning service center to 
recover and recycle used air conditioning refrigerants. 

Inquire on the proper way to recycle or dispose of waste 
from your local environmental or recycling center, or from 
your John Deere dealer. 

DX.DRAN -19-03MAR93-1/1 
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Fuels, Lubricants and Coolant 
DIESEL FUEL 

Consult your local fuel distributor for properties of the 
diesel fuel available in your area. 

In general, diesel fuels are blended to satisfy the low 
temperature requirements of the geographical area in 
which they are marketed. 

L. 

Diesel fuels specified to EN 590 or ASTM D975 are 
recommended. 

In all cases, the fuel shall meet the following 
properties: 

Cetane number of 40 minimum. Cetane number 
greater than 50 is preferred, especially for 
-mperatures below -20°C (-4°F) or elevations above 
300 m (5,000 ft). 

Cold Filter Plugging Point (CFPP) below the 
expected low temperature OR Cloud Point at least 
5°C (9°F) below the expected low temperature. 

Fuel lubricity should pass a minimum of 3100 gram 
load level as measured by the BOCLE scuffing test. 

Sulfur content: 

Sulfur content should not exceed 0,5 %. Sulfur 
content less than 0.05% is preferred. 
If diesel fuel with sulfur content greater than 0.5% 
sulfur content is used, reduce the service interval for 
engine oil and filter by 50%. 
DO NOT use diesel fuel with sulfur content greater 
than 1.0%. 

Bio-diesel fuels may be used ONLY if the fuel 
properties meet DIN 51606 or equivalent specification. 

DO NOT mix used engine oil or any other type of 
lubricant with diesel fuel. 

DX,FUEL1 -19-17FEB99-1/1 

HANDLING AND STORING DIESEL FUEL 

CAUTION: Handle fuel carefully. Do not fill 
the fuel tank when engine is running. 

DO NOT smoke while you fill the fuel tank or 
service the fuel system. 

Fill the fuel tank at the end of each day's operation to 
prevent condensation and freezing during cold 
`weather. 

IMPORTANT: The fuel tank is vented through the 
filler cap. If a new filler cap is 
required, always replace it with an 

- original vented cap. 

When fuel is stored for an extended period or if there 
is a slow turnover of fuel, add a fuel Conditioner to 
stabilize the fuel and prevent water condensation. 
Contact your fuel supplier for recommendations. 

DX,FUEL4 -19-18MAR96-1/1 
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Fuels, Lubricants and Coolant 

ENGINE BREAK-IN OIL 

New engines are filled at the factory with John Deere 
ENGINE BREAK-IN OIL. During the break-in period, 
add John Deere ENGINE BREAK-IN OIL as needed to 
maintain the specified oil level. 

Change the oil and filter after the first 100 hours of 
operation of a new or rebuilt engine. 

After engine overhaul, fill the engine with John Deere 
ENGINE BREAK-IN OIL. 

If John Deere ENGINE BREAK-IN OIL is not available, 
use a diesel engine oil meeting one of the following 
during the first 100 hours of operation: 

API Service Classification CE . 

PLUS-50 is a registered trademark of Deere & Company. 

ACEA Specification El 

After the break-in period, use John Deere PLUS-50® or 
other diesel engine oil as recommended in this 
manual. 

IMPORTANT: Do not use PLUS-50 oil or engine 
oils meeting API CG4, API CF4, 
ACEA E3, or ACEA E2 performance 
levels during the first 100 hours of 
operation of a new or rebuilt engine. 
These oils will not allow the engine 
to break-in properly. 

DX.ENOIL4 -19-100CT97-1/1 

10-2 112609 

PN=34 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 40 of 548



Fuels, Lubricants and Coolant 

DIESEL ENGINE OIL 

Use oil viscosity based on the expected air temperature 
range during the period between oil changes. 

The following oil is preferred: 

John Deere PLUS -50® 

The following oil is also recommended: 

John Deere TORQ-GARD SUPREME TORQ-GARD 
SUPREME® 

Other oils may be used if they meet one or more of the 
following: 

API Service Classification CG-4 
API Service Classification CF-4 
ACEA Specification E3 

ACEA Specification E2 

Multi-visbosity diesel engine oils are preferred. 

If diesel fuel with sulfur content greater than 0.5% is used, 
reduce the service interval by 50%. 

PLUS-50 is a registered trademark of Deere & Company. 
TORQ-GARD SUPREME is a trademark of Deere & Company 

w w 
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CD,ENOIL -19100CT97-1/1 

LUBRICANT STORAGE 

'ur equipment can operate at top efficiency only 
wnen clean lubricants are used. 

Use clean containers to handle all lubricants. 

Whenever possible, store lubricants and containers in 

an area protected from dust, moisture, and other 
contamination. Store containers on their side to avoid 
water and dirt accumulation. 

Make certain that all containers are properly marked to 
identify their contents. 

Properly dispose of all old containers and any residual 
lubricant they may contain. 

DX,LUBST -19-18MAR96-1M 
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Fuels, Lubricants and Coolant 

MIXING OF LUBRICANTS 

In general, avoid mixing different brands or types of oil. 
Oil manufacturers blend additives in their oils to meet 
certain specifications and performance requirements. 

Mixing different oils can interfere with the proper 
functioning of these additives and degrade lubricant 
performance. 

Consult your John Deere dealer to obtain specific 
information and recommendations. 

DX,LUBMIX -19-18MAR96-1/1 

DIESEL ENGINE COOLANT 

The engine cooling system is filled to provide 
year-round protection against corrosion and cylinder 
liner pitting, and winter freeze protection to -37°C 
(-34°F). 

John Deere COOL-GARD is preferred for service. 

If John Deere COOL-GARD is not available, use a low 
silicate ethylene glycol base coolant concentrate in a 
50% mixture of concentrate with quality water. 

The coolant concentrate shall be of a quality that 
provides cavitation protection to cast iron and 
aluminum parts in the cooling system. John Deere 
COOL-GARD meets this requirement. 

A 50% mixture of ethylene glycol engine coolant in 
water provides freeze protection to -37°C (-34°F). If 

protection at lower temperatures is required, consult 
your John Deere dealer for recommendations. 

Water quality is important to the performance of the 
cooling system. Distilled, deionized, or demineralized 

water is recommended for mixing with ethylene glycol 
base engine coolant concentrate. 

IMPORTANT: Do not use cooling system sealing 
additives or antifreeze that contains 
sealing additives. 

COOLANT DRAIN INTERVALS 

Drain the factory fill engine coolant, flush the cooling 
system, and refill with new coolant after the first 3 
years or 3000 hours of operation. Subsequent drain 
intervals are determined by the coolant used for 
service. At each interval, drain the coolant, flush the 
cooling system, and refill with new coolant. 

When John Deere COOL-GARD is used, the coolant 
drain interval is 3 years or 3000 hours of operation. 

If COOL-GARD is not used, the drain interval is 
reduced to 2 years or 2000 hours of operation. 

DX,C0018 -19-12FEB99-1/1 
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Fuels, Lubricants and Coolant 

OPERATING IN WARM TEMPERATURE 
CLIMATES 

John Deere engines are designed to operate using glycol 
base engine coolants. 

Always use a recommended glycol base engine coolant, 
even when operating in geographical areas where freeze 
protection is not required. 

IMPORTANT: Water may be used as coolant in 
emergency situations only. 

Foaming, hot surface aluminum and 
iron corrosion, scaling, and cavitation 
will occur when water is used as the 
coolant, even when coolant 
conditioners are added: 

Drain cooling system and refill with 
recommended glycol base engine 
coolant as soon as possible. 

DX,COOL6 -19-18MAR96-1/1 
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Operating the Engine 
BREAK-IN PERIOD 

Within first 100 hours of operation 
During the first 100 hours of operation, avoid 
overloading, excessive idling and no-load operation. 

See ENGINE BREAK-IN OIL for eventual addition of 
oil. 

NOTE: During the break-in period a higher-than-usual 
oil consumption should be considered as 
normal. 

After first 100 hours of operation 
After the first 100 hours, drain the crankcase and 

change the oil filter (see CHANGING ENGINE OIL 
AND FILTER). Fill crankcase with seasonal viscosity 
grade oil (see DIESEL ENGINE OIL). 

Check tension of alternator belt. 

Check connections of air intake hoses. 

Check for proper tightening of cap screws all around 
the engine. 

DPSG,CD03523,17 -19-09JUL99-1/1 

STARTING THE ENGINE 

ACAUTION: Before starting engine in a 

confined building, install proper outlet 
exhaust ventilation equipment. Always use 
safety approved fuel storage and piping. 

NOTE: If temperature is below 0°C (32°F), it may be 
necessary to use cold weather starting aids 
(See COLD WEATHER OPERATION). 

1. Perform all prestarting checks outlined in 
Maintenance/Daily Section. 

2. Open the fuel supply shut-off valve, if equipped. 

3. Activate the starter motor switch to crank the 
engine and release it as soon as engine starts. 

NOTE: Do not operate the starter motor more than 
20 seconds at a time. 

DPSG,CD03523,18 " -19-09JUL99-1/1 

COLD WEATHER OPERATION 

Depending on equipment, various cold weather starting 
aids are available to assist in starting the engine at 
temperatures below 0°C (32°F). 

Continued on next page DPSG,CD03523,19 -19-09JUL99-1/4 
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Operating the Engine 

Air intake heater 

Air intake heater is either a grid-type (A) for POWERTech 
engines or a glow plug-type (B) for 300-Series engines 
installed in the air intake channel. 

CAUTION: NEVER use Ether Starting Fluid 
when air intake heater is used to start the 
engine. . ) 

I,-_------- 

A 

Activate the heating element (preheater position) for 
30 seconds maximum then start the engine. 

A 

In 

CI 

0 

0 

DPSG,C D03523,19 -19-09JUL99-2/4 

Coolant heater 

Connect plug of coolant heater (A) to a power source (110 
or 220 V). 

At an ambient temperature of -15°C (5°F), the heating 
process takes approximatively 2 hours. Extend heating 
period if ambient temperature is lower. 

DPSG,C D03523,19 -19-09JU199-314 

Fuel preheater 

)1 preheater (A) switches ON and OFF automatically in 

relation to the ambient temperature. 

DPSG,C003523,19 -19-09.11.3L99-414 
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Operating the Engine 

USING A BOOSTER BATTERY OR CHARGER 

A 12-volt booster battery can be connected in parallel with 
battery(ies) on the unit to aid in cold weather starting. 
ALWAYS use heavy duty jumper cables. 

CAUTION: Gas given off by batteries is 
explosive. Keep sparks and flames away from 
batteries. Before connecting or disconnecting a 
battery charger, turn charger off. Make last 
connection and first disconnection at a point 
away from battery. Always connect NEGATIVE 
(-) cable last and disconnect this cable first. 

IMPORTANT: Be sure polarity is correct before 
making connections. Reversed polarity 
will damage electrical system. Always 
connect positiire to positive and 
negative to ground. Always use 12-volt 
booster battery for 12-volt electrical 
systems and 24-volt booster battery/ 
batteries for 24-volt electrical systems. 

1. Connect booster battery or batteries to produce the 
required system voltage for your engine application. 

NOTE: To avoid sparks, DO NOT allow the free ends of 
jumper cables to touch the engine. 

2. Connect one end of jumper cable to the POSITIVE (+) 
post of the booster battery. 

3. Connect the other end of the jumper cable to the 
POSITIVE (+) post of battery connected to starter. 

4. Connect one end of the other jumper cable to the 
NEGATIVE (-) post of the booster battery. 

5. ALWAYS complete the hookup by making the last 
connection of the NEGATIVE (-) cable to a good 
ground on the engine frame and away from the 
battery(ies). 

6. Start the engine. Disconnect jumper cables 
immediately after engirie starts. Disconnect NEGATIVE 
(-) cable first. 

12-Volt System 

IC,-14.1"'F'T.,-. 

0 

24-Volts System 

A-12-Volt Machine battery/batteries 
B-12-Volt Booster battery/batteries 
C-Booster cable 
D-Cable to starter motor 

0 
0 

Co 
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Operating the Engine 

ENGINE OPERATION 

Warming engine 
Operate engine at high idle for 1 to 2 minutes before 
applying the load. 

NOTE: This procedure does not apply to standby 
generator sets where the engine is loaded 
immediately upon reaching rated speed. 

Normal engine operation 
Compare engine coolant temperature and engine oil 
pressure with specifications below: 

Minimum oil pressure at full load rated speeds- Specification 

Pressure 275 kPa (2.75 bar; 40 psi) 

Coolant temperature range-Specification 

Temperature 82°-94°C (180°-202°F) 

Stop engine immediately if coolant temperature is 
above or oil pressure below specifications or if there 
are any signs of part failure. Symptoms that may be 
early signs of engine problems could be: 

Sudden loss of power 

'Oil at normal operating temperature of 115°C (240°F). 

Unusual noise or vibration 
Excessive black exhaust fumes 
Excessive fuel consumption 
Excessive oil consumption 
Fluid leaks 

Recommendation for turbocharger engines 
Should the engine stall when operating under load, 
IMMEDIATELY restart it to prevent overheating of 
turbocharger components. 

Idling engine 
Avoid excessive engine idling. Prolonged idling may 
cause the engine coolant temperature to fall below its 
normal range. This, in turn, causes crankcase oil 

dilution, due to incomplete fuel combustion, and 
permits formation of gummy deposits on valves, 
pistons and piston rings. It also promotes rapid 
accumulation of engine sludge and unburned fuel in 

the exhaust system. If an engine will be idling for more 
than 5 minutes, stop and restart later. 

NOTE: Generator set applications have the governor 
locked at a specified speed and do not have a 

slow idle function. These'engines idle at no 
load governed speed (fast idle). 

DPSG,CD03523,21 -19-09JUL99-1/1 

STANDBY POWER UNITS 

To assure that your engine will deliver efficient standby 
operation when needed, start engine and run at rated 
speed (with 50%-70% load) for 30 minutes every 

2 weeks. DO NOT allow engine to run an extended 
period of time with no load. 
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Operating the Engine 

STOPPING THE ENGINE 

1. Before stopping, run engine for at least 2 minutes at 
fast idle and no load. 

2. Stop the engine. 
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Maintenance 
OBSERVE SERVICE INTERVALS 

Using hour meter as a guide, perform all services at 
the hourly intervals indicated on following pages. At 
each scheduled maintenance interval, perform all 
previous maintenance operations in addition to the 
ones specified. Keep a record of hourly intervals and 
services performed using charts provided in 

Maintenance Records Section. 

IMPORTANT: Recommended service intervals are 
for normal operating conditions. 
Service MORE OFTEN if engine is 
operated under adverse conditions. 
Neglecting maintenance can result in 
failures or permanent damage to the 
engine. 

DPSG,CD03523,24 -1 9-09JUL99-1 /1 

USE CORRECT FUELS, LUBRICANTS AND 
COOLANT 

PORTANT: Use only fuels, lubricants, and coolants 
meeting specifications outlined in 
Fuels, Lubricants, and Coolant Section 
when servicing your John Deere 
Engine. 

Consult your John Deere engine distributor, servicing 
dealer or your nearest John Deere Parts Network for 
recommended fuels, lubricants, and coolant. Also 
available are necessary additives for use when operating 
engines in tropical, arctic, or any other adverse conditions. 
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Maintenance 

MAINTENANCE INTERVAL CHART 

Item 10 H / 
daily 

500 H 1000 H / 
1 year 

2000 H / 
2 years 

2500 H / 
3 years 

As 
required 

Check engine oil and coolant level 

Check air filter restriction indicator 

Change engine oil and filter" 

Replace fuel filter element 

Check belt tension and automatic tensioner ' 

Check and adjust valve clearance° 

Clean crankcase vent tube 

Check air intake hoses, connections and system 

Check vibration damper (6 cyl.)* 

Check engine speed and speed droop governor 

Drain and flush cooling system' 

Drain water and sediment from fuel filter 
. 

Clean filter element (see note a) 

Test thermostat and injection nozzles (see your dealer)9 

°Clean air filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year. 

"Change oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year. 

'Check belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt 
tensioner every 1000 hours/1 year on POWERTech engines when equipped. 

'Have your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every 
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines. ' 

°Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years. 

'Drain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000 
hours/2 years. 

Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and 
thermostat every 10000 hours. 

DP5G,C003523,26 -19-09JUL99-1/1 

20-2 112609 

PN=44 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 50 of 548



 

'1:',.'fy:k. '' , ' 

,,,,-' 
4: aOr .4 

%A.. 

,..., .... , ,....4 -,., 
iqa- ..,.,), 

''' tr 

11 - ,' 1,, 7'. ' 
r .0LNI-,,- 

' 

- - 

- 

- 

II 

- - - - - 

4. 4V 
Or 

/15'w 

I 

Of - : 

. 

. . 

. - - - 

- 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 51 of 548



Maintenance/Daily or every 10 hours 

2. CAUTION: Explosive release of fluids from 
ressurized cooling system can cause 

serious burns. 

Only remove filler cap when engine is cold 
or when cool enough to touch with bare 
hands. Slowly loosen cap to first stop to 
relieve pressure before removing completely. 

Remove radiator cap (E) and check coolant level 
which should be at bottom of filler neck. Fill radiator 
with proper coolant solution if level is low. (See 
DIESEL ENGINE COOLANT). Check overall cooling 
system for leaks. 

DPSG,C D03523,27 -19-12JUL90-2/3 

3. If air filter has a dust unloading valve (C), squeeze 
valve tip to release any trapped dirt particles. 

4. Check air intake restriction indicator (D). When 
indicator is red, air filter needs to be cleaned. 

IMPORTANT: Maximum air intake restriction is 
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H20). 
A clogged air cleaner element will 
cause excessive intake restriction and a 

reduced air supply to the engine. 

5. Make a thorough inspection of the engine 
compartment. 

NOTE: Wipe all fittings, caps and plugs before performing 
any maintenance to reduce the chance of system 
contamination. 
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Maintenance/500 hours 
CHANGING ENGINE OIL AND FILTER 

NOTE: Change engine oil and filter for the first time after 
100 hours maximum of operation, then every 500 
hours thereafter. Change oil and filter at least 
once a year. 

1. Run engine approximately 5 minutes to warm up oil. 
Shut engine off. 

2. Open oil pan drain valve (A). 

3. Drain crankcase oil from engine while warm. 

4. Remove and discard oil filter element (B) using a 
suitable filter wrench. 

- Remove oil filter packing and clean filter mounting pad. 

IMPORTANT: Filtration of oils is critical to proper 
lubrication. Always change filter 
regularly. Use filters meeting John 
Deere performance specifications. 

6. Oil the new packing and install a new filter element. 
Hand tighten element according to values printed on 
filter element. If values are not provided, tighten 
element approximately 3/4 - 1-1/4 turn after packing 
contacts filter housing. DO NOT overtighten filter 
element. 

7. Close oil pan drain valve. 

POWERTEch engine 

0 
0 0 

Continued on next page 

300-Series engine 
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Maintenance/500 hours 

8. Fill engine crankcase with correct John Deere engine 
oil through rocker arm cover opening (C); see DIESEL 
ENGINE OIL. 

To determine the correct oil fill quantity for your engine, 
see "Engine Oil Quantities" in Specifications Section. 

NOTE: Crankcase oil capacity may vary slightly. 
ALWAYS fill crankcase to full mark or within 
crosshatch on dipstick, whichever is present. DO 
NOT overfill. 

IMPORTANT: Immediately after completing any oil 
change, crank engine for 30 seconds 
without permitting engine to start. This 
will help insure adequate lubrication to 
engine components before engine 
starts. 

9. Start engine and run to check for possible leaks. 

10. Stop engine and check oil level after 10 minutes. If 

necessary, top up. 

FD000047 
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Maintenance/500 hours 

REPLACING FUEL FILTER ELEMENT 

A-Retaining ring B-Filter element 

CAUTION: CAUTION: Escaping fluid under 
pressure can penetrate the skin causing 
serious injury. Relieve pressure before 
disconnecting fuel or other lines. Tighten all 
connections before applying pressure. Keep 
hands and body away from pinholes and 
nozzles which eject fluids under high 
pressure. Use a piece of cardboard or paper 
to search for leaks. Do not use your hand. 

If any fluid is injected into the skin, it must 
be surgically removed within a few hours by 
a doctor familiar with this type injury or 
gangrene may result. Doctors unfamiliar with 
this type of injury may call the Deere & 
Company Medical Department in Moline, 
Illinois, or other knowledgeable medical 
source. 

1. Thoroughly clean fuel filter assembly and 
surrounding area. 

2. Loosen drain plug (C) and drain fuel into a suitable 
container. 

NOTE: Lifting up on retaining ring as it is rotated helps 
to get it past raised locators. 

3. Firmly grasp the retaining ring (A) and rotate it 

clockwise 1/4 turn. Remove ring with filter element 
(B). 

C-Drain plug D-Bleed plug 

IMPORTANT: Do not dump the old fuel into the 
new filter element. This could cause 
fuel injection problem. 

A plug is provided with the new 
element for plugging the used 
element. 

' 4. Inspect filter mounting base for cleanliness. Clean 
as required. 

NOTE: Raised locators on fuel filter canister must be 
indexed properly with slots in mounting base 
for correct installation. 

5. Install new filter element dry onto mounting base. 
Be sure element is properly indexed and firmly 
seated on base. It may be necessary to rotate filter 
for correct alignment. 

6. Install retaining ring onto mounting base making 
certain dust seal is in plabe on filter base. Hand 
tighten ring (about 1/3 turn) until it "snaps" into the 
detent. DO NOT overtighten retaining ring. 

NOTE: The proper installation is indicated when a 
"click" is heard and a release of the retaining 
ring is felt. 

7. Bleed the fuel system.. 
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Maintenance/500 hours 

CHECKING BELT (300-SERIES ENGINES) 

1. Inspect belt for cracks, fraying, or stretched out areas. 
Replace as necessary. 

2. Check belt tension using one of following methods: 

a) Use of JDG529 Tension Gauge (A) 

Belt tension-Specification 

New belt 578-622 N (130-140 lb-force) 
Used belt 378-423 N (85-94 lb-force) 

NOTE: Belt is considered used after 10 minutes of 
operation. 

b) Use of tension tester (B) and straight edge (C) 
A 89 N (20 lb) force applied halfway between pulleys 
should deflect belt by 19 mm (0.75 in.). 

3. If adjustment is necessary, loosen alternator nuts (D) 
and (E). Pull alternator frame outward until belt is 

correctly tensioned. 

IMPORTANT: Do not pry against the alternator rear 
frame. Do not tighten or loosen belts 
while they are hot. 

4. Tighten alternator bracket nuts firmly. 

5. Run engine for 10 minutes then recheck belt tension. 
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Maintenance/500 hours 

CHECKING BELT (POWERTECH ENGINES 
WITH MANUAL TENSIONER) 

Inspect belt for cracks, fraying, or stretched out areas. 
Replace if necessary. 

NOTE: Belt adjustment is measured using a gauge 
stamped on the top edge of the alternator bracket. 

1. Loosen cap screws (B) and (C). 

2. Slide alternator in slot by hand to remove all excess 
slack in belt. 

IMPORTANT: Do not pry against alternator rear frame. 

3. Using the gauge (A) on the alternator bracket, stretch 
belt by prying outward on alternator front frame. 
Stretch the belt 1 gauge unit for a used belt and 1.5 
gauge units for a new belt. 

4. Tighten cap screws (B) and (C). 

A-Belt gauge 
B-Cap screw 
C-Cap screw 

0 

cc 
cc 
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Maintenance/1000 hours/1 year 
CLEANING CRANKCASE VENT TUBE 

If you operate the engine in dusty conditions, clean the 
tube at shorter intervals. 

1. Remove and clean crankcase vent tube (A). 

2. Install the vent tube. Be sure the 0-ring fits correctly in 

the rocker arm cover bore for elbow adapter. Tighten 
hose clamp securely. 

DPSG,CD03523,32 -19-12JUL99-1/1 

CHECKING AIR INTAKE SYSTEM 

IMPORTANT: The air intake system must not leak. 
Any leak, no matter how small, may 
result in engine failure due to 
abrasive dirt and dust entering the 
intake system. 

1. Inspect all intake hoses (piping) for cracks. Replace 
as necessary. 

2. Check clamps on piping (A) which connect the air 
filter, engine and, if present, turbocharger and 
air-to-air radiator. Tighten clamps as necessary. 

3. Test air restriction indicator (B) for proper operation. 
Replace indicator as necessary. 
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Maintenance/1000 hours/1 year 

4. If engine has a rubber dust unloading valve (C), 
inspect the valve on bottom of air filter for cracks or 
plugging. Replace as necessary. 

5. Service air filter as necessary. 

co 
co 

w 
0 0 
cs, 

Z 
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CHECKING AUTOMATIC BELT TENSIONER 
(POWERTECH ENGINES) 

It drive systems equipped with automatic (spring) belt 
Lensioners cannot be adjusted or repaired. The automatic 
belt tensioner is designed to maintain proper belt tension 
over the life of the belt. If tensioner spring tension is not 
within specification, replace tensioner assembly. 

Checking belt wear 
The belt tensioner is designed to operate within the limit 
of arm movement provided by the cast stops (A) and 
(B) when correct belt length and geometry is used. If 

the tensioner stop on swing arm (A) is hitting the fixed 
stop (B), check mounting brackets (alternator, belt 
tensioner, idler pulley, etc.) and the belt length. Replace 
belt as needed (see REPLACING FAN AND 
ALTERNATOR BELTS). 
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Maintenance/1000 hours/1 year 

Checking tensioner spring tension 
A belt tension gauge will not give an accurate measure 
of the belt tension when automatic spring tensioner is 
used. Measure tensioner spring tension using a torque 
wrench and procedure outlined below: 
a. Release tension on belt using a breaker bar and 

socket on tension arm. Remove belt from pulleys. 
b. Release tension on tension arm and remove breaker 

bar. 
c. Put a mark (A) on swing arm of tensioner as shown. 
d. Measure 21 mm (0.83 in.) from (A) and put a mark 

(B) on tensioner mounting base. 
e. Rotate the swing arm using a torque wrench until 

marks (A) and (B) are aligned. 
f. Record torque wrench measurement and compare 

with specification below. Replace tensioner assembly 
as required. 

Spring-Specification 

Force 18-22 Nm (13-16 lb-ft) 

DPSG,C003523,34 -19-13JUL99-2/2 

CHECK AND ADJUST ENGINE VALVE 
CLEARANCE (300-SERIES ENGINES) 

NOTE: Valve clearance must be adjusted after the first 
500 hours of operation, then every 1000 hours 
thereafter. 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 

Continued on next page OPSG,C003523,35 -19-13JUL99-1/4 
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Maintenance/1000 hours/1 year 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Valve clearance (engine cold)-Specification 

Intake 0.35 mm (0.014 in.) 

Exhaust 0.45 mm (0.018 in.) 

NOTE: If rocker arm is equipped with adjusting screw and 
lock nut (A), tighten lock nut to 27 Nem (20 lb-ft) 
after adjusting valve clearance. 

4. Reinstall rocker arm cover and crankcase vent tube. 

3-Cylinder Engine: 

NOTE: Firing order is 1-2-3. 

a. Lock No. 1 piston at TDC compression stroke (D). 
b. Adjust valve clearance on No. 1 and 2 exhaust 

valves and No.1 and 3 intake valves. 
c. Rotate flywheel 360°. Lock No. 1 piston at TDC 

exhaust stroke (E). 
i. Adjust valve clearance on No 3 exhaust valve and 

No. 2 intake valve. 

3 2 

DPSG,CD03523,35 -19-13JUL99-2/4 

A 
1 

A-Front of engine 
B-Exhaust valve 
C-Intake valve 
D-No.1 Piston at TDC compression stroke 
E-No.1 Piston at TDC exhaust stroke 
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Maintenance/1000 hours/1 year 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1 and 3 exhaust 

valves and No.1 and 2 intake valves. 
c. Rotate flywheel 360°. Lock No. 4 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2 and 4 exhaust 

valves and No. 3 and 4 intake valves. 
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A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 
CHECK AND ADJUST ENGINE VALVE 
CLEARANCE (POWERTECH ENGINE) 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 

DPSG,CD03523,36 -19-13JUL99-1/4 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Valve clearance (engine cold)-Specification 

Intake 0.35 mm (0.014 in.) 

Exhaust 0.45 mm (0.018 in.) 

4. If valves need adjusting, loosen the lock nut on rocker 
arm adjusting screw. Turn adjusting screw until feeler 
gauge slips with a slight drag. Hold the adjusting screw 
from turning with screwdriver and tighten lock nut to 
27 Nrn (20 lb-ft). Recheck clearance again after 
tightening lock nut. Readjust clearance as necessary 

5. Reinstall rocker arm cover and crankcase vent tube. 
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Maintenance/2000 hours/2 years 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1 and 3 exhaust 

valves and No.1 and 2 intake valves. 
c. Rotate flywheel 360°. Lock No. 4 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2 and 4 exhaust 

valves and No. 3 and 4 intake valves. 
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A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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6-Cylinder Engine: 

NOTE: Firing order is 1-5-3-6-2-4. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1, 3, and 5 exhaust 

valves and No. 1, 2, and 4 intake valves. 
c. Rotate flywheel 360°. Lock No. 6 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2, 4, and 6 exhaust 

valves and No. 3, 5, and 6 intake valves. 
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A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.6 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 

CHECKING ENGINE SPEED 

NOTE. Most engines for generator set application 
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run 
only at fast idle and therefore they do not have 
slow idle. 

Fast idle-Specification 

50 Hz Generator set 1550-1580 rpm 

60 Hz Generator set 1865-1890 rpm 

NOTE: Fast idle is settled by the factory then the idle 
adjusting screw (A) is sealed to prevent from 
tampering. Fast idle adjustment can only be done 
by an authorized fuel system agent. 
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ADJUST SPEED DROOP GOVERNOR 

1. Warm engine to normal operating temperature. 

2. Run engine at fast idle. 

3. Apply full load. 

4. If specified power cannot be obtained, turn screw (B) 
to adjust droop until the requested power is reached. 

NOTE: If surging exists upon removing the load, turn 
screw (B) clockwise to eliminate. 
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Maintenance/2000 hours/2 years 

CHECKING CRANKSHAFT VIBRATION 
DAMPER (6-CYLINDER ENGINE ONLY) 

1. Remove belts (shown removed). 

2. Grasp vibration damper with both hands and attempt to 
turn it in both directions. If rotation is felt,,damper is 
defective and, should be replaced. 

IMPORTANT: The vibration damper assembly is not 
repairable and should be replaced every 
4500 hours or 5 years, whichever 
occurs first. 

3. Check vibration damper radial runout by positioning a 
dial indicator so probe contacts damper outer 
circumference. 

4. With engine at operating temperature, rotate crankshaft 
using JDG820 or JDE83 Flywheel Turning Tool. 

5. Note dial indicator reading. If runout exceeds 
specifications given below, replace vibration damper. 

Damper-Specification 

Maximum radial runout 1.50 mm (0.060 in.) 

DPSG,CD03523,40 -19-13JUL99-1/1 

40-4 112699 

PN=60 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 66 of 548



Maintenance/2500 hours/3 years 
DRAIN AND FLUSH COOLING SYSTEM 

NOTE: Drain and flush cooling system every 
2500 hours/3 years when John Deere 
COOL-GARD coolant is used. Otherwise every 
2000 hours/2 years. 

CAUTION: Explosive release of fluids from 
pressurized cooling system can cause serious 
burns. 

Shut off engine. Only remove filler cap when 
cool enough to touch with bare hands. Slowly 
loosen cap to first stop to relieve pressure 
before removing completely. 

1. Slowly open the radiator cap. 

Remove engine block drain plug (A). 

3. On POWERTech engines, remove oil cooler housing 
drain plug (B). 

4. Open radiator drain valve (C). Drain all coolant from 
radiator. 

5. Close all drain orifices after coolant has drained. 

6. Fill the cooling system with clean water. Run engine 
until water passes through the thermostat to stir up 
possible rust or sediment. 

7. Stop engine and immediately drain the water from 
system before rust and sediment settle. 

8. After draining water, close all drain orifices and fill the 
cooling system with clean water and TY15979 John 
Deere Heavy Duty Cooling System Cleaner or 
equivalent cleaner. Follow manufacturer's directions on 
label. 

9. After cleaning the cooling system, drain cleaner and fill 
with water to flush the system. Run engine until water 
passes through the thermostat, then drain out flushing 
water. 
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Maintenance/2500 hours/3 years 

10. Check cooling system hoses for proper condition. 
Replace as necessary. 

11. Close all drain orifices and fill the cooling system with 
specified coolant (see DIESEL ENGINE COOLANT). 

Cooling system capacity-Specification 

CD3029DF128 1-4.5 L (15.5 qt) 
CD4039DF008 16.5 L (17.5 qt) 
CD4039TF008 16.5 L (17.5 qt) 
CD4045DF158 20 L (21 qt) 
CD4045HF158 25 L (26.5 qt) 
CD4045TF158 25 L (26.5 qt) 
CD4045TF258 25 L (26.5 qt) 
CD6068HF158 29 L (30.5 qt) 
CD6068TF158 26 L (27.5 qt) 
CD6068TF258 26 L (27.5 qt) 

DPSD,CD03523,41 -19-13JUL99-2/3 

12. When refilling cooling system, loosen temperature 
sensor (B) or plug at the rear of cylinder head to 
allow air to escape. 

13. Run engine until it reaches operating temperature 
then check coolant level and entire cooling system for 
leaks. 
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Maintenance/As required 
ADDITIONAL SERVICE INFORMATION 

This manual does not allow a complete repair of your 
engine. If you want want more detailled service 
information the following publications are available from 
your regular parts channel. 

PC2451 - Parts Catalog 
CTM3274 - Component Technical Manual for 
300-Series engines (English) 
CTM104 - Component Technical Manual for 
POWERTech engines (English) 
CTM67 - Component Technical Manual for OEM 
Engine accessories (English only) 
CTM77 - Component Technical Manual for Alternators 
and Starter Motors (English only) 

DO NOT MODIFY FUEL SYSTEM 

IMPORTANT: Modification or alteration of the 
injection pump, the injection pump 
timing, or the fuel injectors in ways not 
recommended by the manufacturer will 
terminate the warranty obligation to the 
purchaser. 

Do not attempt to service injection 
pump or fuel injectors yourself. Special 
training and special tools are required 
(see your authorized servicing dealer or 
engine distributor). 

DPSG,C D03523,42 -19-15JUL99-1/1 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER 
(ONE-PIECE) 

Clean air filter when restriction indicator (A) is red. Air 
filter can be cleaned up to six times. Thereafter, or at 
least once a year, it must be replaced. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Loosen clamp (B) then remove air filter. 

IMPORTANT: Never reinstall an air filter which shows 
evidence of bad condition (punched, 
dented...) allowing no filtered air to 
enter the engine. 

3. Clean air filter with compressed air working from 
"clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa (6 bar; 
88 psi). 

4. Mark air filter to keep track of each cleaning operation. 

5. Fully depress air restriction indicator reset button and 
release to reset indicator. 

6. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER ELEMENT 

A-Primary element 
B-Secondary (safety) 

element 

C-Air restriction indicator 
D-Wing nut 

Clean air filter when restriction indicator (C) is red. 
Replace both primary (A) and secondary (B) filter 
elements every 6 primary element cleaning or at least 
once a year. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Remove wing nut (D) and remove primary element 
(A) from canister. 

IMPORTANT: Do not attempt to clean the 
secondary (safety) element (B). It 
must be only replaced as 
recommended. 

3. Thoroughly clean all dirt from inside canister. 

IMPORTANT: if primary element shows evidence 
of bad condition (punched, 

dented...), replace both the primary 
and the secondary elements. 

4. Clean primary element with compressed air working 
from "clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa 
(6 bar; 88 psi). 

5. Mark air filter to keep track of each cleaning 
operation. 

6. Fully depress air restriction indicator reset button 
and release to reset indicator. 

7. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

REPLACING FAN AND ALTERNATOR BELT 
(POWERTECH ENGINES) 

NOTE: Refer to CHECKING BELT TENSIONER SPRING 
TENSION AND BELT WEAR for additional 
information on the belt tensioner. 

1. Inspect belts for cracks, fraying, or stretched out areas. 
Replace if necessary. 

2. On engines with automatic belt tensioner, release 
tension on belt using a breaker bar and socket on 
tension arm. 

On engines with manual tensioner, loosen cap screws 
holding the alternator. 

3. Remove poly-vee belt from pulleys and discard belt. 

4. Install new belt, making sure belt is correctly seated in 
all pulley grooves. Refer to belt routing at right for your 
application. 

5. Apply tension to belt (see CHECKING BELT). 

6. Start engine and check belt alignment. 

Installation on 4 cyl. engines 

Installation on 6 cyl. engines 

ALT-Alternator 
CP-Crankshaft Pulley 
FD-Fan Drive 
I-Idler Pulley 
T-Tensioner 
WP-Water Pump 

a, 
a, 

w 
a) 

0 

0 0 

DPSG,CD03523,45 -19-15JUL99-1/1 

50-4 112699 

PN=66 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 72 of 548



Maintenance/As required 

CHECKING FUEL FILTER 

Periodically the fuel filter should be checked for water or 
debris. 

IMPORTANT: Drain water into a suitable container 
and dispose of properly. 

1. Loosen drain plug (B) at bottom of fuel filter two or 
three turns. 

2. Loosen air bleed plug two full turns (A) on fuel filter 
base and drain water from bottom until fuel starts to 
drain out. 

3. When fuel starts to drain out, tighten drain plug 
securely. 

After draining water from the fuel filter, the filter must 
be primed by bleeding all air from the fuel system. 
Operate primer lever of the fuel supply pump (C) until 
fuel flow is free from air bubbles. 

5. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

If the fuel system needs further bleeding of air, see 
BLEEDING THE FUEL SYSTEM. 
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Maintenance/As required 

BLEEDING THE FUEL SYSTEM 

CAUTION: Escaping fluid under pressure can 
penetrate the skin causing serious injury. 
Relieve pressure before disconnecting fuel or 
other lines. Tighten all connections before 
applying pressure. Keep hands and body away 
from pinholes and nozzles which eject fluids 
under high pressure. Use a piece of cardboard 
or paper to search for leaks. Do not use your 
hand. 

If ANY fluid is injected into the skin, it must be 
surgically removed within a few hours by a 
doctor familiar with this type injury or gangrene 
may result. Doctors unfamiliar with this type of 
injury may call the Deere & Company Medical 
Department in Moline, Illinois, or other 
knowledgeable medical source. 

Whenever the fuel system has been opened up for 
service (lines disconnected or filters removed), it will be 
necessary to bleed air from the system. 

1. Loosen the air bleed screw (A) two full turns by hand 
on fuel filter base. 

2. Operate supply pump primer lever (B) until fuel flow is 
free from air bubbles. 

3. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

4. Start engine and check for leaks. 

If engine will not start, it may be necessary to bleed air 
from fuel system at fuel injection pump or injection 
nozzles as explained next. 
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Maintenance/As required 

At Fuel Injection Pump: 
a. Slightly loosen fuel return line connector (C) at fuel 

injection pump. 
b. Operate fuel supply pump primer lever until fuel, 

without air bubbles, flows from fuel return line 
connection. 

c. Tighten return line connector to 16 Nrn (12 lb-ft). 
d. Leave hand primer in the inward position toward 

cylinder block. 

At Fuel Injection Nozzles: 
a. Using two open-end wrenches, loosen fuel line 

connection at injection nozzle. 
b. Crank engine over with starting motor (but do not 

start engine), until fuel free from bubbles flows out of 
loosened connection. Retighten connection to 
27 t\lm (20 lb-ft). 

c. Repeat procedure for remaining injection nozzles (if 
necessary) until all air has been removed from fuel ' 

system. 

If engine still will not start, see your authorized servicing 
dealer or engine distributor. 
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Troubleshooting 
ENGINE TROUBLESHOOTING 

Symptom 

Engine cranks but will not start 

Engine hard to start or will not 
start 

Problem Solution 

Incorrect starting procedure. Verify correct starting procedure. 

No fuel. Check fuel in tank and manual 
shut-off valve. 

Exhaust restricted. Check and correct exhaust 
restriction. 

Fuel filter plugged or full of water. Replace fuel filter or drain water 
from filter. 

Injection pump not getting fuel or air Check fuel flow at supply pump or 
in fuel system. bleed fuel system. 

Faulty injection pump or nozzles. Consult authorized diesel repair 
station for repair or replacement. 

Engine starting under load. Remove load. 

Improper starting procedure. Review starting procedure. 

No fuel. Check fuel tank. 

Air in fuel line. Bleed fuel line. 

Cold weather. Use cold weather starting aids. 

Slow starter speed. See "Starter Cranks Slowly". 

Crankcase oil too heavy. Use oil of correct viscosity. 

Improper type of fuel. Consult fuel supplier; use proper 
type fuel for operating conditions. 

Water, dirt or air in fuel system. 

Clogged fuel filter. 

Dirty or faulty injection nozzles. 

Drain, flush, fill and bleed system. 

Replace filter element. 

Have authorized servicing dealer or 
engine distributor check injectors. 
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Troubleshooting 

Symptom 

Engine knocks 

Problem 

Injection pump shut-off not reset. 

Low engine oil level. 

Injection pump out of time. 

Low coolant temperature. 

Engine overheating. 

Engine runs irregularly or stalls Low coolant temperature. 
frequently 

Below normal engine 
temperature 

Lack of power 

Clogged fuel filter. 

Water, dirt or air in fuel system. 

Dirty or faulty injection nozzles. 

Defective thermostat. 

Defective temperature gauge or 
sender. 

Engine overloaded. 

Intake air restriction. 

Clogged fuel filter. 

Improper type of fuel. 

Overheated engine. 

Below normal engine temperature. 

Improper valve clearance. 

Dirty or faulty injection nozzles. 

Continued on next page 

Solution 

Turn key switch to "OFF" then to 
"ON". 

Add oil to engine crankcase. 

See your authorized servicing dealer 
or engine distributor. 

Remove and check thermostat. 

See "Engine Overheats". 

Remove and check thermostat. 

Replace fuel filter element. 

Drain, flush, fill and bleed system. 

Have authorized servicing dealer or 
engine distributor check injectors. 

Remove and check thermostat. 

Check gauge, sender and 
connections. 

Reduce load. 

Service air cleaner. 

Replace filter element. 

Use proper fuel. 

See "Engine Overheats". 

Remove and check thermostat. 

See your authorized servicing dealer 
or engine distributor. 

Have authorized servicing dealer or 
engine distributor check injectors. 
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Troubleshooting 

Symptom Problem 

Low oil pressure 

High oil consumption 

. Engine emits white smoke 

Solution 

Injection pump out of time. See your authorized 
or engine distributor. 

Turbocharger not functioning. See your authorized 
or engine distributor. 

Leaking exhaust manifold gasket. See your authorized 
or engine distributor. 

Defective aneroid control line. 

Restricted fuel hose. 

Low fast idle speed. 

Low oil level. 

Improper type of oil. 

Crankcase oil too light. 

Oil leaks. 

Restricted crankcase vent tube. 

Defective turbocharger. 

Improper type of fuel. 

Low engine temperature. 

Defective thermostat. 

Defective injection nozzles. 

Engine out of time. 

Continued on next page 

See your authorized 
or engine distributor. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 

Clean or replace fuel hose. 

See your authorized servicing dealer 
or engine distributor. 

Add oil. 

Drain and fill crankcase with oil of 
proper viscosity and quality. 

Use oil of correct viscosity. 

Check for leaks in lines, gaskets, 
and drain plug. 

Clean vent tube. 

See your authorized servicing dealer 
or engine distributor. 

Use proper fuel. 

Warm up engine to normal operating 
temperature. 

Remove and check thermostat. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

DPSG,CD03523,49 -19-10AUG99-3/5 

55-3 112699 

PN=72 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 78 of 548



Troubleshooting 

Symptom Problem 

Engine emits black or grey Improper type of fuel. 
exhaust smoke 

gine overheats 

High fuel consumption 

Clogged or dirty air cleaner. 

Engine overloaded. 

Injection nozzles dirty. 

Engine out of time. 

Turbocharger not functioning. 

Engine overloaded. 

Low coolant level. 

Faulty radiator cap. 

Stretched poly-vee belt or defective 
belt tensioner. 

Low engine oil level. 

Cooling system needs flushing. 

Defective thermostat. 

Defective temperature gauge or 
sender. 

Incorrect grade of fuel. 

Improper type of fuel. 

Clogged.ordirty air cleaner. 

Continued on next page 

55-4 

Solution 

Use proper fuel. 

Service air cleaner. 

Reduce load. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

Reduce load. 

Fill radiator to proper level, check 
radiator and hoses for loose 
connections or leaks. 

Have serviceman check. 

Check automatic belt tensioner and 
check belts for stretching. Replace 
as required. 

Check oil level. Add oil as required. 

Flush cooling system. 

Remove and check thermostat. 

Check coolant temperature with 
thermometer and replace, if 

necessary. 

Use correct grade of fuel. 

Use proper type of fuel. 

Service air cleaner. 
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Troubleshooting 

Symptom Problem 

Engine overloaded. 

Improper valve clearance. 

Injection nozzles dirty. 

Engine out of time. 

Defective turbocharger. 

Low engine temperature. 

Solution 

Reduce load. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

Check thermostat. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 
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Troubleshooting 

ELECTRICAL TROUBLESHOOTING 

Symptom 

Undercharged system 

ittery uses too much water 

Battery will not charge 

Starter will not crank 

Problem 

Excessive electrical load from added 
accessories. 

Excessive engine idling. 

Poor electrical connections on 
battery, ground strap, starter or 
alternator. 

Defective battery. 

Defective alternator. 

Cracked battery case. 

Defective battery. 

Battery charging rate too high. 

Loose or corroded connections. 

Sulfated or worn-out battery. 

Stretched poly-vee belt or defective 
belt tensioner. 

Engine under load 

Loose or corroded connections. 

Low battery output voltage. 

Faulty start circuit relay. 

Blown fuse. 

Continued on next page 

Solution 

Remove accessories or install higher 
output alternator. 

Increase engine rpm when heavy 
electrical load is used. 

Inspect and clean as necessary. 

Test battery. 

Test charging system. 

Check for moisture and replace as 
necessary. 

Test battery. 

Test charging system. 

Clean and tighten connections. 

See your authorized servicing dealer 
or engine distributor. 

Adjust belt tension or replace belts. 

Remove load 

Clean and tighten loose connections. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

Replace fuse. 
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Troubleshooting 

Symptom Problem 

Starter cranks slowly 

Entire electrical system 

Solution 

Low battery output. See your authorized servicing dealer 
or engine distributor. 

Crankcase oil too heavy. Use proper viscosity oil. 

Loose or corroded connections. Clean and tighten loose connections. 

Faulty battery connection. Clean and tighten connections. 

Sulfated or worn-out battery. See your authorized servicing dealer 
or engine distributor. 

Blown fuse. Replace fuse. 

DPSG,CD03523,50 -19-10AUG99-2/2 

55-7 112699 

PN=76 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 82 of 548



Storage 
ENGINE STORAGE GUIDELINES 

1. John Deere engines can be stored outside for up to 
three (3) months with no long term preparation IF 
COVERED BY WATERPROOF COVERING. 

2. John Deere engines can be stored in a standard 
overseas shipping container for up to three (3) 
months with no long term preparation. 

3. John Deere engines can be stored inside, 
warehoused, for up to six (6) months with no long 
term preparation. 

4. John Deere engines expected to be stored more 
than six (6) months, long term storage preparation 

MUST BE taken. (See PREPARING ENGINE FOR 
LONG TERM STORAGE). 

5. For John Deere engines not yet installed in 

machines, run a line from a container of AR41937 
Nucle Oil (from AR41785 Engine Storage Kit) to the 
fuel transfer pump intake, and another line from the 
fuel return manifold to the tank, so that Nucle Oil is 

circulated through the injection system during 
cranking. 

DPSG,CD03523,51 -19-10AUG99-1/1 

USE AR41785 ENGINE STORAGE KIT 

See your John Deere servicing dealer or engine distributor 
for an AR41785 Engine Storage Kit. Closely follow 
instructions provided with this kit. 

IMPORTANT: Inhibitors can easily change to gas. 
Seal or tape each opening immediately 
after adding inhibitor. 
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Storage 

PREPARING ENGINE FOR LONG TERM STORAGE 

The following storage preparations are good for long 
term engine storage up to one year. After that, the 
engine should be started, warmed up, and retreated 
for an extended storage period. 

IMPORTANT: Any time your engine will not be 
used for over six (6) months, the 
following recommendations for 
storing it and removing it from 
storage will help to minimize 
corrosion and deterioration. Use the 
AR41785 Engine Storage Kit. Follow 
recommended service procedure 
included with storage kit. 

1. Change engine oil and replace filter. Used oil will 
not give adequate protection. (See CHANGING 
ENGINE OIL AND FILTER). 

2. Service air cleaner. (See CLEAN OR REPLACE 
AIR FILTER). 

3. Draining and flushing of cooling system is not 
necessary if engine is to be stored only for several 
months. However, for extended storage periods of a 
year or longer, it is recommended that the cooling 
system be drained, flushed, and refilled. Refill with 
appropriate coolant. (See DIESEL ENGINE 
COOLANT). 

4. Drain fuel tank and add 30 ml (1 oz) of inhibitor to 
the fuel tank for each 15 L (4 U.S. gal) of tank 
capacity. Completely drain fuel filter and close fuel 
valve, if equipped. 

5. Add 30 ml (1 oz) of inhibitor to the engine 
crankcase for each 0.95 L (1 qt) of crankcase oil. 

6. Disconnect air intake piping from the manifold. Pour 
90 ml (3 oz) of inhibitor into intake system and 
reconnect the piping. 

7. Crank the engine several revolutions with starter 
(do not allow the engine to start). 

8. Remove fan/alternator belt, if desired. 

9. Remove and clean battery. Store them in a cool, 
dry place and keep them fully charged. 

10. Clean the exterior of the engine with salt-free. 
water and touchup any scratched or chipped 
painted surfaces with a good quality paint. 

11. Coat all exposed (machined) metal surfaces with 
grease or corrosion inhibitor if not feasible to paint. 

12. Seal all openings on engine with plastic bags and 
tape supplied in storage kit. Follow instructions 
supplied in kit. 

13. Store the engine in a dry protected place. If 

engine must be stored outside, cover it with a 
waterproof canvas or other suitable protective 
material and use a strong waterproof tape. 
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Storage 

REMOVING ENGINE FROM LONG TERM STORAGE 

Refer to the appropriate section for detailed services 
listed below or have your authorized servicing dealer 
or engine distributor perform services that you may not 
be familiar with. 

1. Remove all protective coverings from engine. 
Unseal all openings in engine and remove covering 
from electrical systems. 

2. Remove the battery from storage. Install battery 
(fully charged) and connect the terminals. 

3. Install fan/alternator belt if removed. 

4. Fill fuel tank. 

Perform all appropriate prestarting checks. (See 
DAILY PRESTARTING CHECKS). 

IMPORTANT: DO NOT operate starter more than 
30 seconds at a time. Wait at least 2 
minutes for starter to cool before 
trying again. 

6. Crank engine for 20 seconds with starter (do not 
allow the engine to start). Wait 2 minutes and crank 
engine an additional 20 seconds to assure bearing 
surfaces are adequately lubricated. 

7. Start engine and run at no load for several minutes. 
Warm up carefully and check all gauges before 
placing engine under load. 

8. On the first day of operation after storage, check 
overall engine for leaks and check all gauges for 
correct operation. 
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Specifications 
GENERAL ENGINE SPECIFICATIONS 

ITEM 

Number of Cylinders 

UNIT OF MEASURE 3029DF128 

3 

4039DF008 

4 

4039TF008 

4 

Fuel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 

Stroke mm 110 110 110 

Displacement L 2.9 3.9 3.9 

Compression Ratio 17.8:1 17.8:1 17.8:1 
.. 

POWER' @ kW (hp) 26 (35) 35 (48) 55 (75) 

1500 rpm (Prime) 

POWER' @ kW (hp) 30 (41) 38 (52) 61 (83) 

1500 rpm (Standby) 

POWER' 4 kW (hp) 30 (41) 41 (56) 67 (91) 

1800 rpm (Prime) 

POWER' @ kW (hp) 34 (46) 47 (64) 73 (99) 

1800 rpm (Standby) 

Width (overall) mm 582 588 588 

Length (overall) mm 888 1016 1016 

Height (overall) mm 931 960 979. 

Weight (dry)b kg 345 410 455 

Engine oil quantity L 6 12 12 

Engine coolant 
quantity 

L 14.5 16.5 16.5 

"With Fan 
'Approximate 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF MEASURE 4045HF158 

4 

4045TF158 

4 

4045TF258 

4 

4045DF158 

4 

Fuel Diesel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 106.5 

Stroke mm 127 127 127 127 

Displacement L 4.5 4.5 4.5 4.5 ' 

Compression Ratio 17.0:1 17.0:1 17.0:1 17.6:1 

POWER° @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56) 
1500 rpm (Prime) 

POWER° @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57) 
1500 rpm (Standby) 

POWER' @ kW (hp) 108 (147) 72 (98) 80 (109) 48 (65) 
300 rpm (Prime) 

POWER' @ kW (hp) 120 (163) 79 (107) 88 (120) 51 (69) 
1800 rpm (Standby) 

Width (overall) mm 798 668 668 668 

Length (overall) mm 1356 1219 1219 1219 

Height (overall) mm 1136 1010 1010 1010 

Weight (dry)b kg 446 436 436 391 

Engine oil quantity L 12 12 12 8 

Engine coolant 
quantity 

L 25 25 25 20 

With Fan 
bApproximate 

Continued on next page DPSG,CD03523,55 -19-10AUG99-2/3 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF 
MEASURE 

6068HF158 

6 

6068TF158 

6 

6068TF258 

6 

Fuel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 

Stroke . mm 127 127 127 

Displacement L 6.8 6.8 6.8 

Compression Ratio 17.0:1 17.0:1 17.0:1 

POWER' @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143) 

(Prime) 

POWER° @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158) 

(Standby) 

POWER' @ 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169) 

(Prime) 
. 

. 

POWER' @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186) 

(Standby) 

Width (overall) mm 798 668 668 

Length (overall) mm 1476 1383 1383 

Height (overall) mm 1136 1032 1032 

Weight (dry)° kg 613 593 593. 

Engine oil quantity L 19.5 19.5 19.5 

Engine coolant 
quantity 

L 29 26 26 

With Fan 
'Approximate 
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Specifications 

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES 

SAE 
1 or 2° 5 5.1 5.2 8 8.2 

Grade 
and 
Head 

NO MARK 0 0 0 0 (Di e Markings 

2 5 8 
SAE 
Grade 
and 
Nut NO MARK 0 0 0 
Markings 

Size 

Grade 1 Grade 2° Grade 5, 5.1, or 5.2 Grade 8 or 8.2 

Lubricated° Drya Lubricateda Drya Lubricateda Drya Lubricateda Drya 

lb-ft lb-ft Nm lb-ft lb-ft lb-ft Nm lb-ft Nm lb-ft lb-ft 

1/4 .3.7 2.8 4.7 3.5 6 4.5 7.5 5.5 9.5 7 12 9 13.5 10 17 12.5 
5/16 7.7 5.5 10 7 12 9 15 11 20 15 25 18 28 21 35 26 
3/8 14 10 17 13 22 16 27 20 35 26 44 33 50 36 63 46 

7/16 22 16 28 20 35 26 44 32 55 41 70 52 80 58 100 75 
1/2 33 25 42 31 53 39 67 50 85 63 110 80 120 90 150 115 
9/16 48 36 60 45 75 56 95 70 .125 90' 155 115 175 130 225 160 

5/8 67 '50 85 62 105 78 135 .100 170 125 215 160 240 175 300 225 
3/4 120 87 150 110 190 140 240 175 300 225 375 280 425 310 550 400 
7/8 190 140 240 175 190 140 240 175 490 360 625 450 700 500 875 650 

1 290. 210 360 270 290 210 360 270 725 540 925 675 1050 750 . 1300 975 
1-1/8 400 300 510 375 400 300 510 375 900 675 1150 850 1450 1075 1850 1350 
1-1/4 570 425 725 530 570 425 725 530 1300 950 1650 1200 2050 1500 2600 1950 

1-3/8 750 550 950 700 750 550 950 700. 1700 1250 2150 1550 2700 2000 3400 2550 
. 1-1/2 1000 725 1250 925 990 725 1250 930 2250 1650 2850 2100 3600 2650 4550 3350 

DO NOT use these values if a different torque value 
r tightening procedure is given for a specific 

_pplication. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical grade. 

8 "Lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
plated without any lubrication. 

b Grade 2 applies for hex cap screws (not hex bolts) up to 152 mm 
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.) 
long, and for all other types of bolts and screws of any length. 

Fasteners should be replaced with the same or 
higher grade. If higher grade fasteners are used, 
these should only 'be tightened to the strength of the 
original. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

DX,TORQ1 -19-20JUL94-1/1 

CC 
a. 
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Specifications 

METRIC BOLT AND CAP SCREW TORQUE VALUES 

Property 
Class 
and 
Head 
Markings 

4.8 

Inn 

8.8 9.8 10.9 

10.9 

12.9 

Q 
12.9 III 8.8 1 1 9-8 1 1 12.9 1 1 10.9 1 

WI NM OPP IPLII WI 
Properly 
Class 
and 
Nut 
Markings 

9 
5 10 10 

0 
12 

09 in 0 9 9- 9 CV 

- 
0 

Class 4.8 Class 8 8 or 9.8 Class 10.9 Class 12:9 

Size Lubricated° Dry Lubricateda Drys Lubricateda Drys Lubricateda Drya 

Nrn lb-ft Nrn lb-ft Nm lb-ft N-rn lb-11 Nrn lb-ft Nm lb-ft 11m lb-ft Nm lb-ft 

M6 4.8 3.5 6 4.5. 9 6.5 11 8.5 13 9.5 17 12 15 11.5 19 14.5 
M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35 

M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70 

M12 40 29 50 37 75 55 95 70 110 80 140 105 130 95 165 120 
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190 
M16 100 73 125 92 190 140 240 175 275 200 350 255 320 240 400 300 

M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410 
M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580 
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800 

M24 330 250 425 310 650 475 825 600 925 675 1150 850 1075 800 . 1350 1000 
M27 490 360 625 450 950 700 1200 875 1350 1000 1700 1250 1600 1150 2000 1500 
M30 675 490 850 625 1300 950 1650 1200 1850 1350 2300 1700 2150 1600 2700 2000 

M33 900 675 1150 850 1750 1300 2200 1650 2500 1850 3150 2350 2900 2150 3700 2750 
M36 1150 850 1450 1075 2250 1650 2850 2100 3200 2350 4050 3000 3750 2750 4750 3500 

DO NOT use these values if a different torque value 
or tightening procedure is given for a specific 
application. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical 
property class. 

Fasteners should be replaced with the same or 
higher property class. If higher property class 
fasteners are used, these should only be tightened to 
the strength of the original. 

"Lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
plated without any lubrication. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

;Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

DX,TORQ2 -19-20JU194-1/1 

CD 

Z7) 

65-5 112699 

PN=84 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 90 of 548



Index 

A 

Page 

Fuel system 

Page 

Bleeding 50-6 
Air filter Fuel 

Clean or replace (one-piece) 50-2 Diesel 10-1 

Clean or replace element 50-3 Handling and storing 10-1 

Air intake system 
Checking 35-1 

B Identification views, 01-1 
Inch torque values 65-4 

Belt 
Check automatic tensioner 35-2 
Check tension 30-4 
Replace (POWERTech) 50-4 L 

reak-in engine oil 10-2 

Lubricant 
Mixing 10-4 

C 
Storage 10-3 

Coolant 
Diesel engine 10-4 M 
Drain and flush cooling system 45-1 
Warm temperature climates 

Crankcase vent tube 
Cleaning 

10-5 

03-1, 35-1 

Maintenance records 
Maintenance 

1000 hours/1 year 

02-1 

Check and adjust valve clearance 
(300-Series) 35-3 

D Checking air intake system 35-1 
Checking automatic belt tensioner 

Damper 40-4 (POWERTech) 35:2 

Diesel engine oil 10-3 Cleaning crankcase vent tube 03-1, 35-1 

Diesel fuel 10-1 2000 hours/2 years 
Adjust speed droop governor 40-3 
Adjust valve clearance (POWERTech) . 40-1 
Check engine speed 40-3 

E Damper check 40-4 
2500 hours/3 years 

Engine oil Drain and flush cooling system 45-1 

Break-In 10-2 50 hours/2 weeks 

Diesel 10-3 Checking fuel filter 50-5 

Draining 30-1 500 hours 

Engine speed 40-3 Changing engine oil and filter 30-1 
Checking belt 30-4 
Replace fuel filter 30-3 

As required 
F Additional service information 50-1 

Clean or replace air filter (one-piece) 50-2 
Fuel filter Clean or replace air filter element 50-3 

Replacement 30-3 Do not modify fuel system 50-1 

Index-1 112699 
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Index 

Replace fan and alternator belts 

Page 

V 

Page 

(POWERTech) 50-4 
Daily or every 10 hours 25-1 Valve clearance 
Observe service intervals 20-1 Adjust (300-Series) 35-3 
Use correct fuel, lubricant and coolant 20-1 Adjust (POWERTech) 40-1 

Metric torque values 65-5 
Mixing lubricants 1.0-4 

0 

Operating the engine 
Break-in period 15-1 

Engine operation 15-4 
Standby power units 15-4 
Starting the engine 15-1 

Stopping the engine 15-5 
Using a booster battery or charger 15-3 

Record keeping 
Engine option codes 03-3 
Engine serial number plate 03-1 
POWERTech medallion 03-1 
Record engine serial number 03-2 
Record fuel injection pump model number . . . 03-5 

S 

Specifications 
Engine 65-1 

Storage 
Engine 60-1 

Storing fuel 10-1 

Storing lubricants 10-3 

T 

Torque values 
Inch 65-4 
Metric 65-5 

Troubleshooting 
Electrical 55-6 
Engine 55-1 
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Publication No: UCH-027 
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for AC generators with the following prefixes: 

UC1; UCM; uCri. 224 & 274 
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SAFETY PRECAUTIONS 
Before operating the generating set, read the generating set 
operation manual and this generator manual and become familiar 
with it and the equipment. 

SAFE AND EFFICIENT OPERATION CAN 
ONLY BE ACHIEVED IF THE EQUIPMENT IS 
CORRECTLY OPERATED AND 
MAINTAINED. 

Many accidents occur because of failure to follow fundamental 
rules and precautions. 

ELECTRICAL SHOCK CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH. 

Ensure installation meets all applicable safety and local electrical 
codes. Have all installations performed by a qualified electrician. 

Do not operate the generator with protective covers, access 
covers or terminal box covers removed: 

Disable engine starting circuits before carrying out maintenance. 

Disable closing circuits and/or place warning notices on 
any circuit breakers normally used for connection to the 
mains or other generators, to avoid accidental closure. 

Observe all IMPORTANT, CAUTION, WARNING, and 
DANGER notices, defined as: 

Important ! Important refers to hazard or unsafe 
method or practice which can result in 
product damage or related equipment 
damage. 

Caution ! Caution refers to hazard or unsafe method 
or practice which can result in product 
damage or personal injury. 

Warning ! 

Warning refers to a hazard or unsafe 
method or practice which CAN result in 
severe personal injury or possible death. 

itsDanger refers to immediate hazards*which 
WILL result in severe personal injury or 
death. 

Danger ! 

Due to our policy of continuous improvement, details in this manual which were 
correct at time of printing, may now be due for amendment. InfOrmation included 
must therefore not be regarded as binding. 
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FOREWORD 
he function of this book is to provide the user of the Stamford 

generator with an understanding of the principles of operation, 
the criteria for which the generator has been designed, and the 
installation and maintenance procedures. Spebific areas where 
the lack of care or use of incorrect procedur6s could lead to 
equipment damage and/or personal injury are .highlighted, with 
WARNING and/or CAUTION notes, and it is IMPORTANT 
that the contents of this bOok are read and understood before 
proceeding to fit or use the generator. 

The Service, Sales and technical staff of Newage International 
are always ready to assist and reference to the company for 
advice is welcomed. 

Warning ! 

Incorrect installation, operation, servicing 
or replacement of parts can result in 
severe personal injury or death, and/or 
equipment damage. 
Service personnel must be qualified to 
perform electrical and mechanical service. 

EC DECLARATION OF INCORPORATION 

All Stamford generators are supplied with a declaration of 
incorporation for the relevant EC legislation, typically in the form 
of a label as below. 

O 
EC DECLARATION OF INCORPORATION 

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994 

IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC. 

THIS STAMFORD A.C. GENERATOR WAS 
MANUFACTURED BY OR ON BEHALF OF 

NEWAGE INTERNATIONAL LTD 
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND. 

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE 
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN 

CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY) 
REGULATIONS 1995/MACHINERY DIRECTIVE. 

FOR AND ON BEHALF. OF.NEWAGE INTERNATIONAL LIMITED 

NAME: LAWRENCE HAYDOCK 

POSITION: TECHNICAL DIRECTOR 

SIGNATURE: 

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY 
REOUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES 

The EMC Directive 89/336/EEC 
This Component Machinery shall not be used in the Residential, Commercial and 

WARNING! Light Industrial environment unless it also conforms to the relevant standard 
(EN 50081 - 1) REFER TO FACTORY FOR DETAILS 

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68 /EEC 

Under the EC Machinery Directive section '1.7.4. It is the 
responsibility of the generator set builder to ensure the generator 
identity is clearly displayed on the front cover of this book. 

ELECTROMAGNETIC COMPATIBILITY 

Additional Information 

European Union 
Council Directive 89/336/EEC 

For installations within the European Union, electrical products 
must meet the requirements of the above directive, and Newage 
ac generators are supplied on the basis that: 

They are to be used for power-generation or related function. 

They are to be applied in one of the following, environments: 

Portable (open construction - temporary site supply) 

Portable (enclosed - temporary site supply) 

Containerised (temporary or permanent site supply) 

Ship-borne below decks (marine auxiliary power) 

Commercial vehicle (road transport / refrigeration etc) 
Rail transport (auxiliary power) 

Industrial vehicle (earthmoving, cranes etc) 

Fixed installation (industrial - factory / process plant) 

Fixed installation (residential, commercial and light industrial - 

home / office / health) 
Energy management (Combined heat and power and/or peak 
lopping) 

Alternative energy schemes 

o The standard generators are designed to meet the 'industrial' 
emissions and immunity standards. Where the generator is 

required to meet the residential, commercial and light industrial 
emissions and immunity standards reference should be made 
to Newage document reference N4/X/011, as additional 
equipment may be required. 

oThe installation earthing scheme involves connection of the 
generator frame to the site protective earth conductor using a 

minimum practical lead length. 

o Maintenance and servicing with anything other than factory 
supplied or authorised parts will invalidate any Newage liability 
for EMC compliance. 

Installation, maintenance and servicing is carried out by 
adequately trained personnel fully aware of the requirements 

of the relevant EC directives. 
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1.1 INTRODUCTION 

SECTION 1 
INTRODUCTION 

1.4 RATING PLATE 

The UC22/27 range of generators is of brushless rotating field 
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800 
rpm), and built to meet BS5000 Part 3 and international standards. 

All the UC22/27 range are self-excited with excitation power 
derived from the main output windings, using either the SX460/ 
SX440/SX421 AVR. The UC22 is also available with specific 
windings and a transformer controlled excitation system. 

A permanent magnet generator (PMG) powered excitation system 
is available as an option using either the MX341 or MX321 AVR. 

Detailed specification sheets are available on request. 

1.2 DESIGNATION 

U C I 2 2 4 C 2 

11 C M 2 7 4 C 

GENERATOR TYPE UC 

SPECIFIC TYPE 

INDUSTRIAL = (I) OR MARINE = (M) 

SHAFT HEIGHT IN CM ON BC/UC 

NUMBER OF POLES 2, 4,'OR 6 

CORE LENGTH 

NUMBER OF BEARINGS 1 OR 2 

1.3 SERIAL NUMBER LOCATION AND IDENTITY 
NUMBER LOCATION 

Each generator is metal stamped with it's own unique serial 
number, the location of this number is described below. 

UCI and UCM generators have their serial number stamped into 
the upper section of the drive end frame to end bracket adaptor 
ring, shown as item 31 in the parts lists at the back of this book. 

UCD generators have their serial number stamped into the top 
of the drive end adaptor /fan shroud casting. If for any reason 
this casting is removed, it is imperative that care is takeri to refit 
it to the correct generator to ensure correct identification is 
retained. 

Inside the terminal box two adhesive rectangular labels have 
been fixed, each carrying the generators unique identity number. 
One label has been fixed to the inside of the terminal box sheet 
metal work, and the second label fixed to the main frame of the 
generator: 

4 

The generator has been supplied with a self adhesive rating plate 
label to enable fitting after final assembly and painting. 

It is intended that this label will be stuck to the outside of the 
terminal box on the left hand side when viewed from the N.D.E. 
To assist with squarely positioning the label, location protrusions 
have been made in the sheet metalwork. 

A CE Mark label is alsO supplied loose for fitment after final 
assembly and painting. This should be attached to an external 
surface of the Generator at a suitable location where it will not be 
obscured by the customer's wiring or other fittings.' 

The surface in the area where a label is to be stuck must be flat, 
clean, and any paint finish be fully dry before attempting to attach 
label. Recommended method for attaching label is peel and fold 
back sufficient of the backing paper to expose some 20 mm of 
label adhesive along the edge which is to be located against the 
sheet metal protrusions. Once this first section of label has been 
carefully located and stuck into position the backing paper can 
be progressively removed, as the label is pressed down into 
position. The adhesive will achieve a permanent bond in 24 hours. 
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SECTION 2 
PRINCIPLE OF OPERATION 

2.1 SELF-EXCITED AVR CONTROLLED 
GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

FL1 EXCITER 
STATOR ROTATING 

DIODES 

EXCITER 
ROTOR 

OUTPUT 

MAIN 
I STATOR 

SHAFT 

MAIN 
ROTOR 

The main stator provides power for excitation of the exciter field 
via the SX460 (SX440 or SX421) AVR which is the controlling 
rievice governing the level of excitation provided to the exciter 

eld. The AVR responds to a voltage sensing signal derivpd from 
me main stator winding. By controlling the low power of the exciter 
field, control of the high power requirement of the main field is 

achieved through the rectified output of the exciter armature. 

The SX460 or SX440 AVR senses average voltage on two phases 
ensuring close regulation. In addition it detects engine speed 
id provides voltage fall off with speed, below a. pre-selected 
deed (Hz) setting, preventing over-excitation at low engine 

speeds and softening the effect of load switching to relieve the 
burden on the engine. 

The SX421 AVR in addition to the SX440 features has three 
phase rms sensing and also provides for over voltage protection 
when used in conjunction with an external circuit breaker 
(switchboard mounted). 

2.2 PERMANENT MAGNET GENERATOR (PMG) 
EXCITED - AVR CONTROLLED GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

ISOLATING 
TRANSFORMER 

(if fitted) 

The PMG system provides a constant source of excitation power 
irrespective of main stator loading and provides high motor 
starting capability as well as immunity to waveform distortion on 
the main stator output created by non linear loads, e.g. thyristor 
controlled dc motor. 

The MX341 AVR senses average voltage on two phases ensuring 
. close regulation. In addition it detects engine speed and provides 

an adjustable voltage fall off with speed, below a pre-selected 
speed (Hz) setting, preventing over-excitation at low engine 
speeds and softening the effect of load switching to relieve the 
burden on the engine. It also provides over-excitation protection 
which acts following a time delay, to de-excite the generator in 
the event of excessive exciter field voltage. 

The MX321 provides the protection and engine relief features of 
the MX341 and additionally incorporates 3 phase rms sensing 
and over-voltage protection. 
The detailed function of all the AVR circuits is covered in the load 
testing (subsection 4.7). 

2.3 AVR ACCESSORIES 

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits 
which, when used in conjunction with accessories, can provide 
for parallel operation either with 'droop' or 'astatic' control, VAR/ 
PF control and in the case of the MX321 AVR, short circuit current 
limiting. 

Function and adjustment of the accessories which can be fitted 
inside the generator terminal box are covered in the accessories 
section of this book. 

Separate instructions are provided with other accessories 
available for control panel mounting. 

2.4 TRANSFORMER CONTROLLED GENERATORS. 

TRANSFORMER 
CONTROL 

EXCITER 
STATOR 

OUTPUT 

Li MAIN 
STATOR 

PMG 
STATOR 

OUTPUT 

ROTAT 
DIODES 

NG 

SHAFT 

MAIN 
ROTOR 

EXCITER 
ROTOR 

EXCITER 
STATOR 

MAIN 
I STATOR 

PMG 
ROTOR 

The permanent magnet generator (PMG) provides power for 
,citation of the exciter field via the AVR (MX341 or MX321) 

which is the controlling device governing the level of excitation 
provided to the exciter field. The AVR responds to a voltage 
sensing signal derived, via an isolating transformer in the case 
of MX321 AVR, from the main stator winding. By controlling the 

v power of the exciter field, control of the high power 
luirement of the main field is achieved through the rectified 

output of the exciter armature. 

ROTATING 
DIODES 

SHAFT 

EXCITER 
ROTOR 

MAIN 
ROTOR 

5 

The main stator provides power for excitation of the exciter field 
via a transformer rectifier unit. The transformer combines voltage 
and current elements derived from the main stator output to form 
the basis of an open-loop control system, which is self regulating 
in nature. The system inherently compensates for load current 
magnitude and power factor and provides short circuit 
maintenance in addition to a good motor starting performance. 

Three phase generators normally have a three phase transformer 
control for improved performance with unbalanced loads but a 
single phase transformer option is available. 

No accessories can be provided with this control system. 
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SECTION 3 
APPLICATION OF THE GENERATOR 

The generator is supplied as a component part for installation in 

a generating set. It is not, therefore, practicable to fit all the 
necessary warning/hazard labels during generator manufacture. 
The additional labels required are packaged with this Manual, 
together with a drawing identifying their locations. (See below). 

LABEL 'B. 
ALL ACCESS COVERS 

LABEL 'A' 
TERMINAL BOX LID OR 
ALTERNATIVELY APPROPRIATE 
VISIBLE TERMINAL BOX ACCESS 

LABEL 
P.M.G. COVER LABEL 'C' 

ADJACENT.TO ALL COVERS 

POSITIONS FOR WARNING LABELS UC 

SIDE 'A' 

LABEL 'A' 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS 

ABNEHMEN DER ABDECNUNGEN NUR 
GEMAESS HANDBUCH ANWEISUNG 

LEGGERE IL MANUALE 01 ASSISTENZA 
PREMA OIRIMUOVERE I COPERCHI 

CONSULTAR MANUAL ANTES 
DE RETIRAR TAPAS 

VOIR MANUEL OE SERVICE AVANT 
D'ENLEVER LES COUVERCLES 

4,1.611 t:". J.i Lle.11.46 

It is the responsibility of the generating set manufacturer to ensure 
that the correct labels are fitted, and are clearly visible. 

The generators have been designed for use in a maximum 
ambient temperature of' 40°C and altitude less than 1000m 
above sea level in accordance with BS5000. 

Ambients in excess of 40°C and altitudes above 1000m can be 
tolerated with reduced ratings - refer to the generator nameplate 
for rating and ambient. In the event that the generator is required 
to operate in an ambient in excess of the nameplate value or at 
altitudes in excess of 1000 metres above sea level, refer to the 
factory. 

The generators are of air-ventilated screen protected drip-proOt 
design and are not suitable for mounting outdoors unless 
adequately protected by the use of canopies. Anti-condensation 
heaters are recommended during storage and for standby duty 
to ensure winding insulation is maintained in good condition. 

When installed in a closed canopy it must be ensured that the 
ambient temperature of the cooling air to the generator does not 
exceed that for which the generator has been rated. 

The canopy should be designed such that the engine air intake 
to the canopy is separated from the generator intake, particularly 
where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should 
be designed such that the ingress of moisture is prohibited, 
preferably by use of a 2 stage filter. 

The air intake/outlet must be suitable for the air flow given in the 
following table with additional pressure drops less than or equal 
to those given below: 

Frame 

Air Flow Additional 
(intake/outlet) 
Pressure Drop 50Hz 60Hz 

UC22 

0.216m3/sec 0.281m3/sec 6mm water gauge 
. 

458cfm 595cfm 0.25" 

UCD22 
0.25m3/sec 0.31m3/sec 6mm water gauge 

530cfm 657cfm 0.25" 

UC27 
0.514m3/sec 0.610m3/sec 6mm water gauge 

1090cfm 1308cfm 0.25" 

UCD27 
0.58m3/sec 0.69m3/sec 6mm water gauge 

1230cfm 1463cfm 0.25" 

Important ! Reduction in cooling air flow or inadequate 
protection to the generator can result in 
damage and/or failure of windings. 

Dynamic balancing of the generator rotor assembly has been 
carried out during manufacture in accordance with BS 6861 Part 
1 Grade 2.5 to ensure vibration limits of the generator are in 

accordance with BS 4999 Part 142. ° 

The main vibration frequencies produced by the generator are 
as follows:- 

4 pole 1500 rpm 25 Hz 

4 pole 1800 rpm 30 Hz 

However, vibrations induced by the engine are complex a( 
contain frequencies of 1.5, 3, 5 or more times the fundamenthi 
frequency of vibration. These induced vibrations can result in 
generator vibration levels higher than those derived from the 
generator itself. It is the responsibility of the generating set 
designer to ensure that the alignment and stiffness of the bedplatE 
and mountings are such that the vibration limits of BS5000 Par 
3 are not exceeded. 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 100 of 548



In standby applications where the running time is limited and 
reduced life expectancy is accepted, higher levels than specified 
rn BS5000 can be tolerated, up to a maximum of 18mm/sec. 

- Iwo bearing generators open coupled require a substantial 
bedplate with engine/generator mounting pads to ensure a good 
baSe for accurate alignment. Close coupling of engine to 
generator can increase the overall rigidity of the set. For the 
purposes of establishing set design the bending moment at the 
engine flywheel housing to generator adaptor interface should 
not exceed 1000ft.lb. (140 kgm). A flexible coupling, designed to 
suit the specific engine/generator combination, is recommended 
to minimise torsional effects. 

Belt driven applications of two bearing generators require the 
pulley diameter and design to be such that the side load or force 
applied to the shaft is central to the extension and does not exceed 
the values given in the table below:- 

Frame 
Side Load Shaft 

extension mm 

kgf N 

UC22 408 4000 t10 

UC27 510 5000 . 140 

In instances where shaft extensions greater than specified in the 
table have been supplied reference must be made to the factory 
for appropriate loadings. 

Alignment of single bearing generators is critical and vibration 
can occur due to the flexing of the flanges between the engine 
and generator. As far as the generator is concerned the maximum 
bending moment at this point must not exceed 1000ft.lb. (140 
kgm). A substanial bedplate with engine /generator mounting pads 
is required. 

It is expected that the generator will be incorporated into a 
generating set operating in an environment, where the maximum 
shock load experienced by the generator will not exceed 3g. in 
any plane. If shock loads in excess of 3g are to be encountered, 
anti- vibration mountings must be incorporated into the generating 

t to ensure they absorb the excess. 

The maximum bending moment of the engine flange must be 
checked with the engine manufacturer. 

Generators can be supplied without a foot, providing the option 
for customers own arrangement. See SECTION 4.2.1 for 
assembly procedure. 

Torsional vibrations occur in all engine-driven shaft systems and 
may be of a magnitude to cause damage at certain critical speeds. 
It is therefore necessary to consider the torsional vibration effect 
on the generator shaft and couplings. 

is the responsibility of the generator set manufacturer to ensure 
compatibility, and for this purpose drawings showing the shaft 
dimensions and rotor inertias are available for customers to 
forward to the engine supplier. In the case of single bearing 
generators coupling details are included. 

iiportant ! Torsional incompatibility and/or excessive 
vibration levels can cause damage or 
failure of generator and/or engine 
components. - 7 

The terminal box is constructed with removable panels for easy 
adaptation to suit specific glanding requirements. Within the 
terminal box there are insulated terminals for line and neutral 
connections and provision for earthing. Additional earthing points 
are provided on the generator feet. 

The neutral is NOT connected to the frame. 

The main stator winding has leads brought out to the terminals in 

the terminal box. 

Warning ! 

No earth connections are made on the 
generator and reference to site 
regulations for earthing must be made. 
Incorrect earthing or protection 
arrangements can result in personal injury 
or death. 

Fault current curves (decrement curves), together with generator 
reactance data, are available on request to assist the system 
designer to select circuit breakers, calculate fault currents and 
ensure discrimination within the load network. 

Warning ! 

Incorrect installation, service or 
replacement of parts can result in severe 
personal injury or death, and/or 
equipment damage. Service personnel 
must be qualified to perform electrical and 
mechanical service. 
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SECTION 4 
INSTALLATION - PART 

4.1 LIFTING 

Warning ! 

Incorrect lifting or inadequate lifting 
capacity can result in severe personal 
injury or equipment damage. MINIMUM 
LIFTING CAPACITY REQUIRED IS 750Kg. 
Generator lifting lugs should NOT be used 
for lifting the complete generator set. 

Two lifting lugs are provided for use with a shackle and pin type 
lifting aid. Chains of suitable length and lifting capacity must be 

used. Lifting points are designed to be as close to the centre of 

gravity of the generator as possible, but due to design restrictions 
it is not possible to guarantee that the generator frame will remain 

horizontal while lifting. Care is therefore needed to avoid personal 

injury or equipment damage. The correct lifting arrangement is 

shown on the label attached to the lifting lug. (See sample below). 

IMPORTANT 

REFER TO SERVICE MANUAL 

BEFORE REMOVING COVERS. 

IT IS THE GENERATOR SET 

MANUFACTURER'S 

RESPONSIBILITY TO FIT 

THE SELF ADHESIVE WARNING 

LABELS SUPPLIED WITH THE 

GENERATOR. THE LABEL SHEET 
CAN BE FOUND WITH THE 

INSTRUCTION BOOK. 

Single bearing generators are supplied fitted with a rotor retaining 
bar at the non-drive end of the shaft. 

To remove retaining bar: 

1. Remove the four screws holding the sheet metal cover at the 
.non drive end and remove cover 

2. Remove central bolt holding the retaining bar to the shaft 

3. Refit sheet metal cover. 

8 

Once the bar is removed, to couple the rotor to engine, the rotor 
is free to move in the frame, and care is needed during coupling 
and alignment to ensure the frame is kept in the horizontal plane. 

Generators fitted with a PMG excitation system are not fitted 
with retaining bar. Refer to frame designation to verify generator 
type (subsection 1.2) 

4.2 ASSEMBLY 

During the assembly of the generator to the engine it will be 
necessary firstly to carefully align, then rotate, the combined 
generator rotor - engine crankshaft assembly, as part of the 
construction process, to allow location, insertion and tightening 
of the coupling bolts. This requirement to rotate the combined 
assemblies exists for both single and two bearing units. 

During the assembly of single bearing units it is necessary to 
align the generator's coupling holes with the engine flywheel 
holes; it is suggested that two diametrically opposite location 
dowel pins are fitted to the engine flywheel, over which the 
generator coupling can slide into final location into the engine 
flywheel spigot .recess. The dowels must be removed and 
replaced by coupling bolts before the final bolt tightening 
sequence. 

I 
While fitting and tightening the coupling bolts it will be necessary 
to rotate the engine crankshaft - generator rotor assembly. Care 
should be taken to ensure that rotation is carried out in an 
approved manner that ensures safe working practice when 
reaching inside the machine to insert or tighten coupling bolts, 
and that no component of the assembly is damaged by non- 
approved methods of assembly rotation. 

Engine manufacturers have available a proprietary tool or facility 
designed to enable manual rotation of the crankshaft assembly. 
This must always be used, having been engineered as an 
approved method of assembly rotation, engaging the manually 
driven pinion with the engine flywheel starter ring-gear. 

Caution ! Before working inside the generator, during 
the aligning and fitting of coupling bolts, 
care should be taken to lock the assembly 
to ensure there is no possibility of rotational 
movement. 

4.2.1 NO FOOT OPTION 

Generators can be supplied without a foot providing the option 
for customers own arrangement. 

For details of mounting this arrangement, see the generk 
arrangement drawing supplied with the generator. Alternatively 
refer to Newage International for a copy of the latest general 
arrangement drawing showing the 'NO FOOT OPTION' 
appropriate to your generator. 
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4.2.2 TWO BEARING GENERATORS 

( flexible coupling should be fitted and aligned in accordance 
-th the coupling manufacturer's instruction. 

If a close coupling adaptor is used the alignment of machined 
faces must be checked by offering the generator up to the engine. 
Shim the generator feet if necessary. Ensure adaptor guards are 
fitted after generator/engine assembly is complete. Open coupled 
sets require a suitable guard, to be provided by the set builder. 

In the case of belt driven generators, ensure alignment of drive 

and driven pulleys to avoid axial load on the bearings. Screw 
type tensioning devices are recommended to allow accurate 
adjustment of belt tension whilst maintaining pully alignment. Side 

loads should not exceed values given in SECTION 3. 

Belt and pulley guards must be provided by the set. builder. 

Important ! Incorrect belt tensioning will result in 
excessive bearing wear. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.2.3 SINGLE BEARING GENERATORS 

.Alignment of single bearing generators is critical. If necessary 
shim the generator feet to ensure alignment of the machined 
surfaces. 

For transit and storage purposes the generator frame spigot and 
rotor coupling plates have been coated with a rust preventative. 
This MUST BE removed before assembly to engine. 

A practical method for removal of this coating is to clean the 
mating surface areas with a de-greasing agent based on a 
petroleum solvent. 

Care should be taken not to allow any 
cleaning agent to come into prolonged 
contact with skin. 

The sequence of assembly to the engine should generally be as 
follows: 

1. On the engine check the distance from the coupling 
mating face on the flywheel to the flywheel housing 
mating face. This should be within +/-0.5mm of nominal 
dimension. This is necessary to ensure that a thrust' 
is not applied to the a.c. generator bearing or engine 
bearing. 

2. Check that the bolts securing the flexible plates to 
the coupling hub are tight and locked into position. 
Torque tightening is 24.9kgfm (244Nm; 180 lb ft). 

2a. UCD224 Only 
Torque tightening is 15.29 kgfm (150Nm; 110 lb ft). 

9 

3. Remove covers from the drive end of the generator to 
gain access to coupling and adaptor bolts. 

4. Check that coupling discs are concentric with adaptor 
spigot. This can be adjusted by the use of tapered 
wooden wedges between the fan and adaptor. 
Alternatively the rotor can be suspended by means of a 
rope sling through the adaptor opening. 

5. Offer the a.c. generator to engine and engage both 
coupling discs and housing spigots at the same time, 
finally pulling home by using the housing and coupling 
bolts. Use heavy gauge washers between bolt head and 
discs cn disc to flywheel bolts. 

6. Tighten coupling disc to flywheel. Refer to engine manual 
for torque setting of disc to flywheel bolts. 

7. Remove wooden wedges. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.3 EARTHING 

The generator frame should be solidly bonded to the generating 
set bedplate. If antivibration mounts are fitted between the 
generator frame and its bedplate a suitably rated earth conductor 
(normally one half of the cross sectional area of the main line 
cables) should bridge across the antivibration mount. 

Warning ! 

Refer to local regulations to ensure that 
the correct earthing procedure has been 
followed. 

4.4 PRE-RUNNING CHECKS 
4.4.1 INSULATION CHECK 

Before starting the generating set, both after completing assembly 
and after installation of the set, test the insulation resistance of 
windings. 

The AVR should be disconnected during this test. 

A 500V Megger or similar instrument should be used. Disconnect 
any earthing conductor connected between neutral and earth 
and megger an output lead terminal U, V or W to earth. The 
insulation resistance reading should be in excess of 5Mw to earth. 
Should the insulation resistance be less than 5Mw the winding 
must be dried out as detailed in the Service and Maintenance 
section of this Manual. 

Important ! The windings have been H.V. tested during 
manufacture and further H.V. testing may 
degrade the insulation with consequent 
reduction in operating life. Should it be 
necessary to demonstrate H.V. testing, for 
customer acceptance, the tests must be 
carried out at reduced voltage levels i.e. 
Test Voltage= 0.8 (2 X Rated Voltage + 1000) 
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4.4.2 DIRECTION OF ROTATION 

The generator is supplied to give a phase sequence of U V W 
with the generator running clockwise looking at .the drive end 
(unless otherwise specified at the time of ordering). If the 
generator phase rotation has to be reversed after the generator 
has been despatched apply to factory for appropriate wiring 
diagrams. 

UCI224, UCI274, UCM224, UCM274 

Machines are fitted with bi-directional fans and are suitable for 
running in either direction of rotation. 

UCD224, UCD274 

Machines are fitted with uni-directional fans and are suitable for 
running in one direction only. 

4.4.3 VOLTAGE AND FREQUENCY 

Check that the voltage and frequency levels required for the 
generating set application are as indicated on the generator 
nameplate. 

Three phase generators normally have a 12 ends out 
reconnectable winding. If it is necessary to reconnect the stator 
for the voltage required, refer to diagrams in the back of this 
manual. 

4.4.4 AVR SETTINGS 

To make AVR selections and adjustments remove the AVR cover 
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3,4.4.4.4 or 4.4.4.5 depending 
upon type of AVR fitted. Reference to the generator nameplate 
will indicate AVR type (SX460, SX440, SX421, MX341 or 
.MX321). 

Most of the AVR adjustments are factory set in positions which 
will give satisfactory performance during initial running tests. 
Subsequent adjustment may be required to achieve optimum 
performance of the set under operating conditions. Refer to 'Load 
Testing' section for details. 

. 4.4.4.1 TYPE SX460 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 1 for location of selection links. 

1. Frequency selection 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. External hand trimmer selection 
No external hand trimmer LINK 1-2 

External hand trimmer required - REMOVE LINK 1-2 and 
Connect-trimmer across 
terminals 1 and 2. 

3. AVR Input Selection 
High voltage (220/240V) Input NO LINK 
Low voltage (110/120V) Input LINK 3-4 

Refer to diagram in the back of this manual to determine wiring. 

10 

. HAND TRIMMER 
CONNECTIONS 

INPUT 
'SELECTION 
CONNECTIONS 

50Hz 

60Hz_< 

0 

0.1 

Nt. 

UFRO 

9 

0 
c0 

0 

9 XX 

VOLTS 

AVR INPUT 
SELECTION 

1 

X 6 7 8 

SX460 

INDICATOR LED 

FREQUENCY 

SELECTION 

STABILITY 

9 

0 

0 

Fig. 1 

4.4.4.2 TYPE SX440 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 2 for location of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. Stability selection terminals. 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Sensing selection terminals 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. Excitation Interruption Link 
LINK K1-K2 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K1 -K2 Linked for 
normal operation. 

O K1 P2 P3-;P4 XX X 3 :2 2 

TRIM 

DROOP 

VOLTS 

1.3)1 

I e)I 

'Al, 

D 

O 

A2 
Si 

,S3 

2 
3 
4 
5 
6 

, 8 j 
INDICATOR FREQUENCY 

FO 
tskiR o2Pcal 

H 

LED SELECTION SENSING) \ UFRO / STABILITY SELECTION 

cz1.1 e 1 ; SO C eä. 13 C. B !,-... O O 
50Hz _Y 

60Hz Y_ _Y 
Y y UNDER 90KW 

Y 90Kw - 550KW 
OVER 550Kw 

2 'D-1 

, 

6 

LIMNING 
WOR USE 
WITH 3PH 
SENSING 

UNIT 

SX440 

Fig. 2 
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4.4.4.3 TYPE SX421 AVR 

he following 'jumper' connections on the AVR should be checked 
LLi ensure they are correctly set for the generating set application. 

Refer to Fig. 3 for location of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C -50 
60Hz operation LINK C-60 

2. Stability selection terminals 
Depending upon kW output LINK B-D 

or LINK A-C 
or LINK B-C 

3. Terminals K1 - K2 
Excitation circuit breaker closed 

0 1K2 K1 P2 P3: 

SX421 

OVERN 

ED El BO 81] e I 

0 

0 

VOLTS 

P4 XX X 6 7 8 1 2 
1 e 1 

INDICATOR 
LED \... UFRO 

T-1, 60Hz 
,t-i, 50Hz 

0 r----' FREQUENCY 
1 ° 1 ;50 CO 

- SELECTION 
. DIP FeTI 

STABILITY 
SELECTION 

1 DCBA 
1 

aI 

RMS 
I 

STABILITY 

TRIM 

DROOP/ 
e I Si S2A1A2 e I 

0 

Y__T UNDER 40kW 
Y Y 40kW - 90kW 

_y 90kW - 550kW 

Fig. 3 

4.4.4 TYPE MX341 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 4 for location of setting links. 

1. Frequency selection terminals 
50Hz operation LINK 2-3 
60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK ALC 
Frame UC27 LINK B-C 

3. Sensing selection terminals * 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. ExCitation Interruption Link 
LINK K1-K? 

11 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K1 -K2 Linked for 
normal operation. 

0 

DIP 

K2 K1 P2 P3"P4 XX X 3"2 2 I 

L , 

I (D1 

INDICATOR 
LED 

0 
UFRO 

TRIM 

DROOP 

I (I) I 

e 

0 
"Al 
A2' 
51 

,52, 

VOLTS I CD 2 

3 

EXC TRIP 

la) I 

FREQUENCY 
SELECTION / STABILITY SELECTION 

2 1 8 Cs 8 
- 

' 5 ' 

7 

8, 
(SHOWN 
FOR 2PH 
SENSING) 

0 

Y 4P/60Hz 'Tj sy' UNDER 90KW 

y__y 4p/50)t Y__Y 90KW - 550KW 

Y y 6P/60Hz y__y OVER 550KW 

(NO LINK) 6P/50Hz 

34 

5 
6 

87 

(LINKING 
FOR USE 
WITH 3PH 
SENSING 

UNIT.) 

MX341 

Flg. 4 

4.4.4.5 TYPE MX321 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 5 for location of setting links. 

fl 
0 

i, 
e., 

AUTOMATIC VOLTAGE REGULATOR MX3212 

LINKING AND ADJUSTMENTS 

VOLTS 

° 1 A 1-1-Q-K-1 -P2-PS1 0 'P4-X- 
_ 

X X 6-1 ' 7- 8 1 2' 8 0 
RAMP NO LINK 6P/50Hz e 

,7), 60Hz 
INDICATOR A-A 1 

6P/ 
4P/50Hz I/LIMIT 

LED '-- UFRO A---A 4P /6OHz 

F-1 r - 7 FREQUENCY 
1 CD 

I 

3 2 1 
L_ _ _I SELECTION 

DIP rei 
RMS ei r 

DWELL 11) 

STABILITY []STABILITY 
SELECTION 

EXC /OVER/V TRIP U V W DROOP TRIM 

0 FirEOE1 130BP 0 L J 
z_.....z. 1.l 1_ 

Fell-6 -B A, Fsi S2 S1S2 1-e-dreii 0 
L_ _ _J L _ al$2._ _A1.82J 

't Y UNDER 90KW 

Y_Y 90KW - 550KW 

'Li' OVER 550KW 

Fig. 5 

1.. Frequency selection terminals 
50Hz operation LINK 2-3 .. 

60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Terminals K1 - K2 
Excitation circuit breaker closed. 
If this option not fitted, K1 - K2 linked at auxiliary terminal block. 
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4.4.5 TRANSFORMER CONTROLLED EXCITATION 
SYSTEM (Series 5) 

This control system is identified with the digit 5 as the last digit of 
the frame size quoted on the nameplate. 

The excitation control is factory set for the specific voltage shown 
on the nameplate and requires no adjustment. 

4.5 GENERATOR SET TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. 

4.5.1 TEST METERING/CABLING 

Connect any instrument wiring and cabling required for initial test 
purposes with permanent or spring-clip type connectors. 

Minimum instrumentation for testing should be line - line or line 
to neutral voltmeter, Hz meter, load current metering and kW 
meter. If reactive load is used a power factor meter is desirable. 

Important ! When fitting power cables for load testing 
purposes, ensure cable voltage rating is at 
least equal to the genrator rated voltage. 
The load cable termination should be 
placed on top of the winding lead 
termination and clamped with the nut 
provided. 

Caution ! Check that all wiring terminations for 
internal or external wiring are secure, and 
fit all terminal box covers and guards. 
Failure to secure wiring and/or covers 
may result in personal injury and/or 
equipment failure. 

4.6 INITIAL START-UP 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 

Warning ! electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

On completion of generating set assembly and before starting 
the generating set ensure that all engine manufacturer's pre- 
running procedures have been completed, and that adjustment 
of the engine governor .is such that the generator will not be 
subjected to speeds in excess of 125% of the rated speed. 

Important ! Overspeeding of the generator during 
initial setting of the speed governor can 
result in damage to the generator rotating 
components. 

In addition remove the AVR access cover (on AVR controlled 
generators) and turn VOLTS control fully anti -clockwise. Start the 
generating set and run on no-load at nominal frequency. Slowly 
turn VOLTS control potentiometer clockwise until rated voltage is 
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
location. 
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Important ! Do not increase the voltage above the 
rated generator voltage shown on the 
generator nameplate. 

The STABILITY control potentiometer will have been pre-set an 
should normally not require adjustment, but should this be 
required, usually identified by oscillation of the voltmeter, refer to 
Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer location and 
proceed as follows: - 

1. Run the generating set on no-load and check that speed is 

correct and stable 

2. Turn the STABILITY control potentiometer clockwise, then turn 
slowly anti-clockwise until the generator voltage starts to 
become unstable. 

. The correct setting is slightly clockwise from this position (i.e. 
where the machine volts are stable but close to the unstable 
region). 

50Hz 

60Hz 

0 e 
-- VOLTS 

r 
Xx X 6 7 8 II 

SX460 

UFRO 

e 0 INDICATORLED 

0 
FREQUENCY 

SELECTION 
0 
ID 

L- - 

0 
STABILITY 

e 

0 

0 

Fig. 6a 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K i -K2 Linked for 
normal operation. 

0 'K2 K1 P2 P3".P4 XX X 3.".2 2 I 

TRIM 

DROOP 

cl) 

e I 

I ,D1 

0 
TM 
A2' 
,S1, 

S2 

VOLTS 2 ' 

3, 
4 
5 
6, 
7 

8 

INDICATOR 
FREQUENCY (SHOWN 

LED SELECTION SENSING) 

UFRO STABILITY SELECTION 

c>I e I ,si) c_".(5:1 el rC 3 A S 
0 0 

5014) Y_ _Y 
800, 

Y Y UNDER 90KW 

Y_ _Y 90KW - 550KW 

OVER 550KW 

f 
2 
3 
4 
5 , 

6 
7 
8 

(LINKING 
FOR USE 
WITH 3PH 
SENSING 

UNIT.) 

SX440 

Fig. 6b 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 106 of 548



0 LK2 K1 P2 P31 0 
VOLTS 

r 
1-P4 )0( X 61 1 7 8 1 21E 
L J L 

0 

INDICATOR 
UFRO 

,r1 60Hz 

SX421 
LED ,c-1 50Hz 

."01(1)1 1-50-c-63 FREQUENCY 
_ -- SELECTION 

DIP 

OVERN 

EO El BO 611 0 0 

STABILITY 
SELECTION 

r 1 

FE) B Al IS1S2A1A21 
L L 

RMS 8 

STABILITY 

DROOP TRIM 

let Fel 0 

UNDER 40kW 
40kW - 90kW 

90kW-550kW 

Fig. 6c 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K1-K2 Linked for 
i normal opera ion. 

O :K2 K1 P2 

UFRO 

0,181:3 

P3 ' P4 XX X 3 ' '2 2 

TRIM I@ 
DROOP Le I 

VOLTS 1CD 

EXC TRIP 

I a)] 
FREQUENCY 
SELECTION 

STABILITY SELECTION 

2.1,1e1 .0 B A' 

I 0 

2 

' 4 1D-1 

' 5 ' 
' 6 
' 7 

' 8 01 
(LINKING 
FOR USE 
WITH 3PH 
SENSING 
UNIT.) 

DIP 

co 

INDICATOR 
LED 

A2 
51' 
S2' 

' 

2 
3 ' 

, 4 
, 5 ' 

, 6 
7 

8 
(SHOWN 
FOR 2PH 
SENSING) 

o O 

y 4P/60Hz `1" UNDER 90KW 

y y 4P/50Hz. 90KW - 550KW 

6P/60Hz Y Y OVER 550KW 

(NO LINK) 6P/50Hz 
MX341 

Fig. 6d 

AUTOMATIC VOLTAGE REGULATOR MX321-' 

LINKING AND ADJUSTMENTS 

0 1-7;-1T(2- K-1 R-2-Pil 
_. VOLTS 

0 ' R4XX X -6 ' ' 7- 13- -1 -27 8 0 
RAMP NO No t.snec 6P/50Hz E 

, 6P/60Hz 
INDICATOR I 4P/50Hz I /LIMIT 
LED ----.......0 UFRO A-A ,E-----J. 4P/60Hz r - ---,FREQUENCY LI 'I i 

L_ 
3 2 _J SELECTION 

DIP e 
RMSE 

DWELL e 

STABILITY STABILITY 
SELECTION 

EXC 
OVER/V TRIP / ti, v w DROOP TRIM 

LEO 
- - - - -, Z- -I. ..1' .1. , 

0 E) EO El BO 81 ro -A) rs,52 5152 I R. e 0 j 
L J e 

L. 2 _JL 51s2_ Ai62.1 
e 

Y____Y UNDER 90KW 

Y..-3( 90KW - 550KW 

'Ci' OVER 550KW 

Fig. 6e 

T3 

4.7 LOAD TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

4.7.1 AVR CONTROLLED GENERATORS - AVR 
ADJUSTMENTS 

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
locations. 

Having adjusted VOLTS and STABILITY during the initial start- 
up procedure, other AVR control functions should not normally 
need adjustment. 

If however, poor voltage regulation on-load or voltage collapse 
is experienced, refer to the following paragraphs on each function 
to a) check that the symptoms observed do indicate adjustment 
is necessary, and b) to make the adjustment correctly. 

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR 
Types SX460, SX440, SX421, MX341 and MX321) 

The AVR incorporates an underspeed protection circuit which 
gives a voltage/speed (Hz) characteristic as shown: 

3 I 
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Clockwise Anticlockwise 
Adjustment Knee Adjustment 

Point 

Slope 
shown is 
typical 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 7 

The UFRO control potentiometer sets the "knee point". 

Symptoms of incorrect setting are a) the light emitting diode (LED) 
indicator, just above the UFRO Control potentiometer, being 
permanently lit when the generator is on load, and b) poor voltage 
regulation on load, i.e. operation on the sloping part of the 
characteristic. 

Clockwise adjustment lowers the frequency (speed) setting of 
the "knee point" and extinguishes the LED. For Optimum setting 
the LED should illuminate as the frequency falls just below 
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a 
60Hz generator. 

Important 1 With AVR Types MX341 and MX321. If the 
LED is illuminated and no output voltage 
is present, refer to EXC TRIP and/or 
OVERN sections below. 
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4.7.1.2 EXC TRIP (Excitation Trip) 
AVR Types MX341 and MX321 

An AVR supplied from a permanent magnet generator inherently 
delivers maximum excitation power on a line to line or line to 
neutral short circuit or large overload. In order to protect the 
generator windings the AVR incorporates an over excitation 
circuit which detects high excitation and removes it after a pre- 
determined time, i.e. 8-10 seconds. 

Symptoms of incorrect setting are the generator output collapses 
on load or small overload, and the LED is permanently 
illuminated. 

The correct setting is 70 volts +/-5% between terminals X and 
XX. 

4.7.1.3 OVERN (Over Voltage) 
AVR Type SX421, MX321 

Over voltage protection circuitry is included in the AVR to remove 
generator excitation in the event of loss of AVR sensing input. 

The MX321 has both internal electronic de-excitation and 
provision of a signal to operate an external circuit breaker. 

The SX421 only provides a signal to operate an external breaker, 
which MUST be fitted if over voltage protection is required. 

Incorrect setting would cause the generator output voltage to 
collapse at no-load or on removal of load, and the LED to be 
illuminated. 

The correct setting is 300 volts +/-5% across terminals E1, E0. 

Clockwise adjustment of the OVER/V control potentiometer will 
increase the voltage at which the circuit operates. 

4.7.1.4 TRANSIENT LOAD SWITCHING 
ADJUSTMENTS 
AVR Types SX421, MX341 and MX321 

The additional function controls of DIP and DWELL are provided 
to enable the load acceptance capability of the generating set 
to be optimised. The overall generating set performance 
depends upon the engine capability and governor response, in 
conjunction with the generator characteristics. 

It is not possible to adjust the level of voltage dip or recovery 
' independently from the engine performance, and there will 

always be a 'trade off' bejween frequency dip and voltage dip. 

14 

DIP 
AVR Types SX421, MX341 and MX321 

AVR Types SX421, MX341 and MX321 

The dip function control potentiometer adjusts the slope of the 
voltage/speed (Hz) characteristic below the knee point as shown 
below: 
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DWELL 
AVR Type MX321 

The dwell function introduces a time delay between the recovery 
of voltage and recovery of speed. 

The purpose of the time delay is to reduce The.generator kW 
below the available engine kW during the recovery period, thus 
allowing an improved speed recovery. 

Again this control is only functional below the "knee point", i.e. if 

the speed stays above the knee point during load switching there 
is no effect from the DWELL function setting. 

Clockwise adjustment gives increased recovery time. 

Adjustable 
Slope 

6 

100 

95 

90 

85 

80 

Anticlockwise 
Ad ustment 

112"""- 
IplA Clockwise 

ri" Adjustment 

Instant of Load 
Application 

Fig. 9 

Time 

The graphs shown above are representations only, since it is 
impossible to show the combined effects of voltage regulator and 
engine governor performance. 
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4.7.1.5 RAMP 
AVR Type MX321 

The RAMP potentiometer enables adjustment of the time taken 
Dr the generator's initial build up to normal rated voltage during 

each start and run up to speed. The potentiometer is factory . 

set to give a ramp time of three seconds, which is considered 
to be suitable for most applications. This time can be reduced 
to one second by turning the pot. fully counter clockwise, and 
increased to eight seconds by turning the pot. fully clockwise. 

4.7.2 TRANSFORMER CONTROLLED GENERA- 
TORS - TRANSFORMER ADJUSTMENT 

. Normally no adjustment is required but should the no-load 
voltage and/or on-load voltage be unacceptable, adjustment 
of the transformer air gap can be made as follows. 

Stop the generator. Remove transformer cover box. (Normally 
left hand side of the terminal box when viewed from the non 
drive end). 

Slacken the three transformer mounting bolts along the top of 
-le transformer. 

Start the set with a voltmeter connected across the main output 
terminals. 

Adjust the air gap between the transformer top lamination 
section and the transformer limbs to obtain required voltage on 
no-load. Slightly tighten the three mounting bolts. Switch load 
on' and 'off' two or three times. Application of load will normally 
raise the voltage setting slightly. With the load 'off' recheck the 
no-load voltage. 
Readjust air gap and finally tighten mounting bolts. 

Refit the access cover. 

Failure to refit covers can result in 
operator personal injury or death. 

4.8 ACCESSORIES 

Refer to the "ACCESSORIES" - Section 6 of this Manual for 
setting up procedures related to generator mounted 
accessories. 

If there are accessories for control panel mounting supplied 
with the generator refer to the specific accessory fitting 
procedures inserted inside the back cover of this book. 
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5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

5.4 PROTECTION 

The extent of site installation will depend upon the generating 
set build, e.g. if the generator is installed in a canopied set with 
integral switchboards and circuit breaker, on site installation will 
be limited to connecting up the site load to the generating set 
output terminals . In this case reference should be made to the 
generating set manufacturer's instruction book and any pertinent 
local regulations. 

If the generator has been installed on a set without switchboard 
or circuit breaker the following points relating to connecting up 
the generator should be noted. 

5.2 GLANDING 

The terminal box is most conveniently glanded oh either the right 
or left hand side. Both panels are removable for drilling/punching 
to suit glands/or glanding boxes. If single core cables are taken 
through the terminal box side panel an insulated or non-magnetic 
gland plate should be fitted. 

Incoming cables should be supported from either below or above 
the box level and at a sufficient distance from the centre line of 
the generating set so as to avoid a tight radius at the point of 
entry into the terminal box panel, and allow movement of the 
generator set on its anti-vibration mountings without excessive 
stress on the cable. 

Before making final connections, test the insulation resistance of 
the windings. The AVR should be disconnected during this test. 

A 500V Megger or similar instrument should be used. Should 
the insulation resistance be less than 5Mw the windings must be 
dried out as detailed in the Service and Maintenance section of 
this manual. 

When making connections to the terminals the incoming cable 
termination should be placed on top of the winding lead 
termination(s) and clamped with the nut provided. 

Important ! To avoid the possibility of swarf entering 
any electrical components in the terminal 
box, panels must be removed for drilling. 

5.3 EARTHING 

The neutral of the generator is not bonded to the generator frame 
as supplied from the factory. An earth terminal is provided inside 
the terminal box adjacent to the main terminals. Should it be 
required to operate with the neutral earthed a substantial earth 
conductor (normally equivalent to one half of the section. of the 
line conductors) must be connected between the neutral, and the 
earth terminal inside the terminal box. Additional earth terminals 
are provided on the generator feet. The'se should be already 
bonded to the generating set bedplate by the generating set 
builder, but will normally be required to be connected to the site 
earth system. 

Caution ! Reference to local electricity regulations 
or safety rules should be made to ensure 
correct earthing procedures have been 
followed. 
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It is the responsibility of the end user and his contractors/sub- 
contractors to ensure that the overall system protection meets 
the needs of any inspectorate, local electricity authority or safety 
rules, pertaining to the site location. 

To enable the system designer to achieve the necessary 
protection and/or discrimination, fault current curves are available 
on request from the factory, together with generator reactance 
values to enable fault current calculations to be made. 

Warning ! 

Incorrect installation and/or protective 
systems can result in personal injury 
and/or equipment damage. 
Installers must be qualified to perform 
electrical installation work. 

5.5 COMMISSIONING 

Ensure that all external cabling is correct and that all the 
generating set manufacturer's pre-running checks have been 
Carried out before starting the set. 

The generator AVR controls will have been adjusted during the 
generating set manufacturer's tests and should normally not 
require further adjustment. 

Should malfunction occur during commissioning refer to Service 
and Maintenance section 'Fault Finding' procedure (subsection 
7.4). 
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SECTION 6 
ACCESSORIES 

Generator control accessories may be fitted, as an option, in the 
generator terminal box. If fitted at the time of supply, the wiring 
diagram(s) in the back of this book shows the connections. When 
the options are supplied separately, fitting instructions are 
provided with the accessory. 

The following matrix indicates availability of accessories with the 
differing AVRs. 

Note the SX460 is not suitable for operation with accessories. 

AVR 
Model 

Parallel 
-ing Droop 
or Astatic 

Manual 
Voltage 

Regulator 
VAr/PF 
Control 

Current 
Limit 

SX440 X X 

SX421 X V X 

MX341 V V X 
. 

MX321 V 

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) 

remote voltage adjust (hand trimmer) can be fitted. 

SX460 Remove link 1-2 on the AVR and connect 
adjuster to terminals 1 and 2. 

SX440, SX421 Remove link 1-2 at the auxiliary terminals 
MX341 and MX321 and connect adjuster to terminals 1 and 2. 

6.2 PARALLEL OPERATION 

Understanding of the following notes on parallel operation is useful 
before attempting the fitting or setting of the droop kit accessory. 
When operating in parallel with other generators or the mains, it 

3ssential that the phase sequence of the incoming generator 
itches that of the busbar and also that all of the following 

conditions are met before the circuit breaker of the incoming 
generator is closed on to the busbar (or operational generator). 

1. Frequency must match within close limits. 

2. Voltages must match within close limits. 

3. Phase angle of voltages must match within close limits. 

A variety of techniques, varying from simple 
synchronising lamps to fully automatic synchronisers, 
can be used to ensure these conditions are met. 

gmportant ! Failure to meet conditions 1, 2, and 3 when 
closing the cricuit breaker, will generate 
excessive mechanical and electrical 
stresses, resulting in equipment damage. 

Once connected in parallel a minimum instrumentation level per 
ierator of voltmeter, ammeter, wattmeter (measuring total 
ter per generator), and frequency meter is required in order 

to adjust the engine and generator controls to share kW in relation 
to engine ratings and kVAr in relation to generator ratings. 
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It is important to recognise that: 

True kW are derived from the engine, and speed 
governor characteristics determine the kW sharing 
between. sets 

and 

2. kVAr are derived from the generator, and excitation control 
characteristics determine the kVAr sharing. 
Reference should be made to the generating set 
manufacturer's instructions for setting the governor 
controls. 

6.2.1 DROOP 

The most commonly used method of kVAr sharing is to create a 
generator voltage characteristic which falls with decreasing power 
factor (increasing kVAr). This is achieved with a current 
transformer (C.T.) which provides a signal dependent on current 
phase angle (i.e. power factor) to the AVR. 

The current transformer has a burden resistor on the AVR board, 
and a percentage of the burden resistor voltage is summed into 
the AVR circuit. Increasing droop is obtained by turning the 
DROOP control potentiometer clockwise. 

The diagrams below indicate the effect of droop in a simple two 
generator system:- 

Loacl'at pf cos 0 

Gen No. 1 

' 

NO. 2 

_ 

kVAr 

Gen No. 2 

No. 1 Droop Greater 
than No. 2 Droop 

kW 
No. 1 

kW i 

No. 2 

kVAr 

No. 1 and No. 2 
Droop Equal 

No. 1 

kVAr 

No. 1 Droop less than 
No. 2 Droop 
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Generally 5% droop at full load current zero p.f. is sufficient to 
ensure kVAr sharing. 

If the droop accessory has been supplied with the generator it 
will have been tested to ensure correct polarity and set to a 
nominal level of droop. The final level of droop will be set during 
generating set commissioning. 

The following setting procedure will be found to be helpful. 

6.2.1.1 SETTING PROCEDURE 

Depending upon available load the following settings should be 
used - all are based on rated current level. 

0.8 P.F. LOAD (at full load current) SET DROOP TO 3% 
Zero P.F. LOAD (at full Iciad current) SET DROOP TO 5% 

Setting the droop with low power factor load is the most accurate. 
Run each generator as a single unit at rated frequency or rated 
frequency + 4% depending upon type of governor and nominal 
voltage. Apply available load to rated current of the generator. 
Adjust 'DROOP' control potentiometer to give droop in line with 
above table. Clockwise rotation increases amount of droop. Refer 
to Fig 9a, 9b, 9c or 9d for potentiometer locations. 

Note 1) 

Reverse polarity of the C.T. will raise.the generator voltage with 
load. The polarities S1-S2' shown on the wiring diagrams are 
correct for clockwise rotation of the generator looking at the drive 
end. Reversed rotation requires S1-S2 to be reversed. 

Note 2) 

The most important aspect is to set all generators equal. The 
precise level of droop is less critical. 

Note 3) 

A generator operated as a single unit with a droop circuit set at 
rated load 0.8 power factor is unable to maintain the usual +/- 
0.5.% regulation. A shorting switch can be connected across S1- 
S2 to restore regulation for single running. 

Important ! LOSS OF FUEL to an engine can cause its 
generator to motor with consequent 
damage to the generator windings. 
Reverse power relays should be fitted to 
trip main circuit breaker. LOSS OF 
EXCITATION to the generator can result in 
large current oscillations with.consequent 
damage to generator windings. Excitation 
loss detection equipment should be fitted 
on trip main circuit breaker. 

6.2.2 ASTATIC CONTROL 

The 'droop' current transformer can be used in a connection 
arrangement which enables the normal regulation of the generator 
to be maintained when operating in parallel. 

This feature is only supplied from the factory as a fitted droop kit, 
however, if requested at the time of order, the diagrams inside 
the back cover of this book will give the necessary site 
connections. The end user is required to provide a shorting switch 
for the droop current transformer secondary. 
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Should the generator be required to be converted from standard 
droop to 'astatic' control, diagrams are available on request. 

The setting procedure is exactly the same as for DROOF( 
(Subsection 6.2.1.1) 

Important ! When using this connection arrangement a 
shorting switch is required across each 
C.T. burden (terminals Si and S2.)The 
switch must be closed a) when a 

generating set is not running and b) when 
a generating set is selected for single 
running. 

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341 
and MX321 AVR 

This accessory is provided as an 'emergency' excitation system, 
in the event of an AVR failure. 

Powered from the PMG output the unit is manually set, but 
automatically controls the excitation current, independent of 
generator voltage or frequency. 

The unit is provided with 'MANUAL', 'OFF', 'AUTO' switching 
facility. 

'MANUAL' 
- position connects the exciter field to the MVR output. Generator 
output is then controlled by the operator adjusting the excitatioy 
current. 

'OFF' 
- disconnects the exciter field from both MVR and the normal 
AVR. 

'AUTO' 
- connects the exciter field to the normal AVR and the generator 
output is controlled at the pre-set voltage under AVR control. 

Switching mode of operation should be carried out with the 
generator set stationary to avoid voltage surges on the connected 
load, although neither the MVR nor AVR will be damaged should 
the switching be carried out with the set running. 

6.4 OVERVOLTAGE DE-EXCITATION BREAKER 
SX421 and MX321 AVR 

This accessory provides positive interuption of the excitation 
power in the event of overvoltage due to loss of sensing or internal 
AVR faults including the output power device. 

With the MX321 AVR this accessory is supplied loose for fitting 
in the control panel. 

In the case of the SX421 the cricuit breaker is always suppliesf 
and will normally be fitted in the generator. 

Important ! When the circuit breaker is supplied loose, 
the AVR is fitted with a link on terminals 
K1 -K2 to enable operation of the AVR. 
When connecting the circuit breaker this 
link must be removed. . 
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6.4.1 RESETTING THE BREAKER 

In the event of operation of the circuit breaker, indicated by loss 
)f generator output voltage, manual resetting is required. When 

.n thetripped" state the circuit breaker switch lever shows "OFF". 
To reset move the switch lever to the position showing "ON". 

When fitted in the generator, access to the breaker is gained by 
removal of the AVR access cover. 

Danger ! 

Terminals which are LIVE with the 
generating set running are exposed when 
the AVR access cover is removed.. 
Resetting of the circuit breaker MUST be 
carried out with the generating set 
stationary, and engine starting circuits 
disabled. 

The circuit breaker is mounted on the AVR mounting bracket 
either to the left or to the right of the AVR depending upon AVR 
poistion. After resetting the circuit breaker replace the AVR access 
cover before restarting the generating set. Should resetting of 
the circuit breaker not restore the generator to normal operation, 

?fer to subsection 7.5. . 
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AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 
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normal operation. 
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a) I 

INDICATOR 
LED 
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0IeL S 2 1 Fe 1 
rC B A 
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A2' 
S1' 
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3 
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5 
6 
7 ' 

8 
(SHOWN 
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SENSING) 

STABILITY SELECTION 

O 

r' 

(NO LIN- K) 

4P/50Hz y T' UNDER 90KW 

4P/50Hz y__y 90KW - 550KW 

5P/60Hz OVER 550KW 

6P/50Hz 

2 

4 '3--) 
5' 
6 

87 

(LINKING 
FOR USE 
WITH 3PH 
SENSING 
UNIT.) 

MX341 

Fig. 9c 

E 

AUTOMATIC VOLTAGE REGULATOR MX32I-2 

LINKING AND ADJUSTMENTS 

VOLTS 

f 0 1-g IC.< 2- K-1 P-2-P 31 0 I-P 4- XX -X -67 I-7- 8- -1 -2-1 r6-1 0 
RAMP NO LINK 6P/50Hz e 

,c-). 6P50Nz 
INDICATOR .E-1, I 4P /50Hz I/LIMIT 
LED -------Tho UFRO A-A 4P/60Hz 

n I- - -1 FREQUENCY 
3 2 1 L ___J SELECTION 

DIP 8 
RMS 1 8 I 

DWELL I e 

STABILITY F-Di STABILITY 
SELECTION 

EXC /OVER/V TRIP DROOP TRIM 
__, ,_ 41-___Zil.. 

1_0 'lei rE 0- CI -B 0-B P 0 I 0 irE -B A, S1 S2 S152 WI 81 0 
L- J 1 L_ -- _JL __ 51.52_ __AL.q..1 

'L--._1' UNDER 90KW 

Y_Y 90KW - 550KW 

Y___1' OVER 550KW 

Fig. 9d 

6.5 CURRENT LIMIT - MX321 AVR 

These accessories work in conjunction with the AVR circuits to 
provide an adjustment to the level of current delivered into a 

fault. One current transformer (CT) per phase is fitted to provide 
current limiting on any line to line or line to neutral fault. 

Note: The W phase CT can also provide "DROOP". Refer to 
6.2.1.1 for setting droop independent of current limit. 

Adjustment means is provided with the "I/LIMIT" control 
potentiometer on the AVR. Refer to Fig. 9d for location. If current 
limit transformers are supplied with the generator the limit will be 
set in accordance with the level specified at the time of order, 
and no further adjustment will be necessary: However, should 
the level need to be adjusted, refer to the setting procedure given 
in 6.5.1. 

6.5.1 SETTING PROCEDURE 

Run the generating set on no-load and check that engine governor 
is set to control nominal speed. 
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Stop the generating set. Remove the link between terminals K1- 
K2 at the auxiliary terminal block and connect a 5A switch across 
the terminals K1-K2. 

Turn the "I/LIMIT" control potentiometer fully anticlockwise. Short 
circuit the stator winding with a bolted 3 phase short at the main 
terminals. An AC current clip-on ammeter is required to measure 
the winding lead current. 

With the switch across K1-K2 open start the generating set. 

Close the switch across K1-K2 and turn the "I/LIMIT" control 
potentiometer clockwise until required current level is observed 
on the clip-on ammeter. As soon as correct setting is achieved 
open the K1-K2 switch. 

Should the current collapse during the setting procedure, the 
internal protective circuits of the AVR will have operated. In this 
event shut down the set and open the K1-K2 switch. Restart the 
set and run for 10 minutes with K1-K2 switch open, to cool the 
generator windings, before attempting to resume the setting 
procedure. 

Important ! Failure to carry out the correct COOLING 
procedure, may cause overheating and 
consequent damage to the generator 
windings. 

6.6 POWER FACTOR CONTROLLER (PFC3) 

This accessory is primarily designed for those generator 
applications where operation in parallel with the mains supply is 
required. 

Protection against loss of mains voltage or generator excitation 
is not included in the unit and the system designer must 
incorporate suitable protection. 

The electronic control unit requires b6th droop and kVAr current 
transformers. When supplied with the generator, wiring diagrams 
inside the back cover of this manual show the conections and 
the additional instruction leaflet provided gives details of setting 
procedures for the power factor controller (PFC3). 

The unit monitors the power factor of the generator current and 
adjusts excitation to maintain the power factor constant. 

This mode can also be used to control the power factor of the 
mains if the point of current monitoring is moved to the mains 
cables. Refer to the factory for appropriate details. 

It is also possible to operate the unit to control kVAr of the 
generator if required. Refer to the factory for appropriate details. 
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SECTION 7 
SERVICE AND MAINTENANCE 

Warning ! 

Service and fault finding procedures 
present hazards which can result in severe 
personal injury or death. Only personnel 
qualified to perform electrical and 
mechanical service should carry out these 
procedures. 
Ensure engine starting circuits are 
disabled before commencing service or 
maintenance procedures. Isolate any 
anti-condensation heater supply. 

As part of routine maintenance procedures, periodic attention to 
winding condition (particularly when generators have been idle 
for a long period) and bearings is recommended. (Refer to 
subsections 7.1 and 7.2 respectively). 

7.1 WINDING CONDITION 

The condition of the windings can be assessed by measurement 
f 'insulation resistance to earth. 

Care should be taken when dealing with windings which are 
suspected of being excessively damp or dirty. The initial 
measurement of insulation resistance should be established 
using a low voltage (500V) megger type instrument and if 

manually powered the handle should initially be turned slowly. 

Full megger tests or any other form of high voltage test should 
not be applied until the windings have been dried out and if 

necessary cleaned. 

Caution ! The AVR should be disconnected 
and the resistance temperature 
detector (R.T.D.) leads grounded 
during this test. 

Important ! The windings have been H.V. tested 
during manufacture and further 
H.V. testing may degrade the insulation 
with consequent reduction in 
operating life. Should it be necessary to 
demonstrate H.V. testing, for customer 
acceptance, the tests must be carried out 
at reduced voltage levels i.e. 
(Test Voltage = 0.8 (2 X Rated. 
Voltage + 1000). 

A 500V megger or similar instrument should be used. 
Disconnect any earthing conductor connected between neutral 
and earth and megger an output lead terminal U, V or W to earth. 
The insulation resistance reading should be in excess of 1.0Mw 

_to _earth._Should-the-insulation-resistance-be-less-th-ar-110Mw 
the winding must be dried out as detailed below. 

The above insulation resistance value is quoted for windings at 
an ambient temperature of approximately 20°C. 

It should be noted that as winding temperature increases, values 
of insulation resistance may significantly reduce. Therefore, the 
reference values for insulation resistance can only be established 
with windings at a temperature of approximately 20°C. 

could the values be less than quoted, drying out the generator 
...ndings is essential. 
Drying out may be carried out by directing warm air from a fan 
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heater or similar apparatus into the generator air inlets and/or 
outlets. 

During drying, air must be able to flow freely through the generator 
in order to carry off the moisture. 

Alternatively, the alternator main stator windings may be short 
circuited with a bolted 3 phase short at the main terminalsand 
the generating set run with the AVR disconnected at terminals X 
and XX. A DC supply is connected to the leads X and XX (X 
must be connected to the positive of the DC supply and XX to 
the negative of the DC supply). The DC supply must be variable 
from 0-24V and capable of supplying 1.0 amp. An AC current 
clip-on ammeter or similar instrument is required to measure the 
main stator winding current. 

Set the DC supply voltage to zero. Start the-generating set and 
slowly increase the DC voltage to pass current through the main 
stator winding. The current level should not exceed the rated 
current of the generator. 

Important ! The short circuit must not be applied with 
the AVR connected in circuit. 
Current in excess of the rated generator 
current will cause damage to the windings. 

During drying, the resistance should be measured at regular 
intervals, typically every 15 minutes and a graph plotted of. 
insulation resistance against time. The shape of the resulting 
curve will be similar to Fig 1 below. 

Fig 1 illustrates a typical curve for a generator which has absorbed 
a considerable amount of moisture. The curve indicates a 
temporary increase in resistance, a fall, and then a gradual rise 
to a steady figure. If windings are not very damp the dotted 
portion of the curve may not appear. 

Point A 

Temp 

Fig. 10 

Drying should be continued after p_oint2Alhas_been-reached-for- 
at least one hour. 

Once the winding insulation resistance has been raised to the 
highest achievable level the I.R. (Insulation resistance) should 
be measured using a-500V megger or similar type instrument. 

It is recommended that the main stator insulation resistance is 
checked as follows:- 

1. Separate the three neutral leads. 

2. ground V and W phase and megger U phase to ground 
ground U and W phase and megger V phase to ground 
ground U and V phase and megger W phase to ground 
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The generator must not be put into service if the following 
minimum valUes cannot be achieved. 

INSULATION RESISTANCE 1.0 Meg Ohm 

f the minimum value of I.R. cannot be achieved rewinding or 
refurbishment of the main stator winding will be necessary. 

7.2 BEARINGS 

All bearings are supplied sealed for life and are, therefore, not 
regreasable. 

Important ! 

Important ! 

Important ! 

The life of a bearing in service is subject to 
the working conditions and the 
environment. 

Long stationary periods in an environment 
where there is vibration can cause false 
brinnelling which puts flats on the ball and 
grooves on the races. 
Very humid atmospheres or wet conditions 
can emulsify the grease and cause 
corrosion. 

High axial vibration from the engine or 
misalignment of the set will stress the 
bearing. 

The bearing, in service, is affected by a variety of factors that 
together will determine the bearing life. We recommend that the 
health of the bearings be monitored, using 'spike energy' vibration 
monitoring equipment. This will allow the timely replacement of 
bearings, that exhibit a deteriorating trend, during a major engine 
overhaul. 

If excessive heat, noise or vibration is detected, change the 
bearing as soon as practicable. Failure to do so could result in 

bearing failure. 

In the event that 'spike energy' vibration monitoring equipment is 
not available, it is strongly recommend that consideration be given 
to changing the bearing during each 'major engine overhaul'. 

Belt driven application will impose an additional load on bearings. 
The bearing life will therefore be significantly affected. It is 

important that the side load limits given in SECTION 3 are not 
exceeded and the health of the bearing is monitored more closely. 

7.3 AIR FILTERS. 

The frequency of filter maintejlanoe'Will depend upon the severity 
of the site conditions. RegVartin.Spection.of-the elements will be 
required to establish when cleaningiS necessary. 

7.3.1 CLEANING PROCEDURE 

Danger ! 

Removal of filter elements enables access 
to LIVE parts. 
Only remove elements with the generator 
out of service. 
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Remove the filter elements from the filter frames. Immerse 
or flush the element with a suitable detergent until the 
element is clean. Dry elements thoroughly before refitting. 

( 
7.4 FAULT FINDING 

Important ! Before commencing any fault finding 
procedure examine all wiring for broken 
or loose conections. 

Four types of excitation control system, involving four types 
of AVR, can be fitted to the range of generators covered by 
this manual. The systems can be identified by a combination 
of AVR type, where applicable, and the last digit of the 
generator frame size designation. Refer to the generator 
nameplate then proceed to the appropriate subsection as 
indicated below:- 

DIGIT 
6 

4 

4 

5 

3 

3 

EXCITATION CONTROL 
SX460 AVR 
SX440 AVR 

SX421 AVR 

Transformer control 

MX341 AVR 

MX321 AVR 

7.4.1 SX460 AVR - FAULT FINDING 

SUBSECTION 
7.4.1 

7.4.2 
7.4.3 
7.4.4 

7.4.5 
7.4.6 

No voltage ' 

build-up when 
starting set 

1. Check speed 
2. Check residual voltage. Refer to 

subsection 7.4.7. 
1/4, 

3. Follow Separate Excitation Test 

Procedure to check generator and 
AVR. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation. 

Procedure to check generator and 
AVR. Refer to subsection 7.5. 
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7.4.2 SX440 AVR - FAULT FINDING 
r 

No voltage 
build-up when 
starting set. 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Check speed. 
3. Check residual voltage. Refer to 

subsection 7.4.7. 
4. Follow Separate Excitation Test 

Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

or with load. 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power 
factor). 

Low voltage 
no -load 

1. Check speed. - 

2. Check link 1-2 or external hand 
trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer tosubsection 
7.5. 

7.4.3 SX421 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check circuit breaker 'ON'. Refer 
to subsection 6.4.1. 

2. Check speed. 
3. Check residual voltage. Refer to 

subsection 7.4.7. 
4. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check link_1L2_or_extemal-hand-- 

trimmer leads for continuity. 
Check continuity of leads 7-8 
and P3-P2 for continuity. 

3. Check that generator load is not 
capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation to 

check generator and AVR. 
Refer to subsection 7.5. 

Excessive 1. Check governor response. 
voltage/speed 2. Refer to generating set 

dip on-load manual. Check 'DIP' setting. 
switching Refer to subsection 4.7.1.4. 

7.4.4 TRANSFORMER CONTROL - FAULT FINDING 

No voltage 
build-up when 
starting set 

1. Check transformers rectifiers. 
2. Check transformer secondary 

winding for open circuit. 

Low volatge 1. Check speed.. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

High voltage 1. Check speed. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

3. Check transformer secondary 
winding for short circuited turns. 

Excessive 
voltage drop 

on-load 

1. Check speed drop on-load. 
2. Check transformer rectifiers. 

Check transformer air gap 
setting. Refer to subsection 
4.7.2. 
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7.4.5 MX341 AVR - FAULT FINDING 

No voltage 
build-up when 
starting set 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Follow Separate Excitation 
Test Procedure to check 
machine and AVR. Refer to 
subsection 7.5. 

Loss of voltage 
when set running 

1. First stop and re-start set. 
If no voltage or voltage 
collapses after short time, 
follow Separate Excitation Test 
Procedure. Refer to 
subsection 7.5. 

Generator voltage 
high followed 
by collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. 

Voltage unstable 
either on no-load 

or with load 

1. Check speed stability. 
2. Check "STAB" setting. Refer 

to Load Testing section for 
procedure. 
Refer to subsection 4.6. 

Low voltage 
on-load 

1. Check speed. 
.2. If correct check "UFRO" 

setting. Refer to subsection 
4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. 
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7.4.6 MX321 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check link K1 -K2 on auxiliary 
terminals. Follow Separate 
Excitation Test Procedure to 
check machine and AVR. 
Refer to subsection 7.5. 

Voltage very slow 
to build up 

1. Check setting of ramp 
potentiometer. 
Refer to 4.7.1.5. 

Loss of voltage 
when set running 

1. First stop and re-start set. If no 
voltage or voltage collapses 
after short time, follow Separate 
Excitation Test Procedure. 
Refer to subsection 7.5. 

Generator 
voltage 

high followed by 
collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. 

Voltage unstable 
either on no-load 

or with load 

1. Check speed stability. 
2. Check "STAB" setting. Refer to 

Load Testing section for 
procedure. Refer to subsection 

, 4.6. 
( 

Low voltage 
on-load 

1. Check speed. 
2. If correct check "UFRO" 

setting.. 
Refer to subsection 4.7.1.1. 

Excessive' 
voltage/speed dip 
on load switching 

1. Check governor responses. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DWELL" 
setting. Refer to Load 
Testing section 4.7.1.4. 
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7.4.7 RESIDUAL VOLTAGE CHECK 

its procedure is applicable to generators with either SX460 or 
SX440 or SX421 AVR. 

With the generator set stationary remove AVR access cover and 
leads X and XX from the AVR. 

Start the set and measure voltage across AVR terminals 7-8 on 
SX460 AVR or P2-P3 on SX440 or SX421 AVR. 

Stop the set, and replace leads X and XX on the AVR terminals.lf 
the measured voltage was above 5V the generator should operate 
normally. 

If the measured voltage was under 5V follow the proceedure 
below. 

Using a 12 volt d. c. battery as a supply clip leads from battery 
negative to AVR terminal XX, and from battery positive through a 

diode to AVR terminal X. See Fig. 10. 

'portant ! A diode must be used as shown below to 
ensure the AVR is not damaged. 

1000V 

1 

1A DIODE 

(=> 0 CD c-12; 

12 Volt Battery 

Important ! 

0 

I F2 

F1 

0 

AVR 0 

0 

Fig. 11 
If the generating set battery is used for field 
flashing the generator main stator 
neutral must be disconnected from earth. 

Restart the set and note output voltage from main stator, which 
should be approximately nominal voltage, or voltage at AVR 
terminals 7 and 8 on SX460, P2-P3 on SX440 or SX421 which 
should be between 170 and 250 volts. 

Stop the set, and unclip battery supply from terminals X and XX. 

Restart the set. The generator should now operate normally. If 

no- voltage -build- up-is-obtained -it can assumed a fault exists in 

either the generator or the AVR circuits. Follow the SEPARATE 
EXCITATION TEST PROCEDURE to check generator windings, 
rotating diodes and AVR. Refer to subsection 7.5. 

3 SEPARATE EXCITATION TEST PROCEDURE 

The generator windings, diode assembly and AVR can be checked 
using the appropriate following section. 

I GENERATOR WINDINGS, ROTATING DIODES and 
rcrIMANENT MAGNET GENERATOR (PMG) 

7.5.2 EXCITATION CONTROL TEST. 
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7.5.1 GENERATOR WINDINGS, ROTATING DIODES 
and PERMANENT MAGNET GENERATOR (PMG) 

Important I The resistances quoted apply to a 

standard winding. For generators having 
windings or voltages other than those 
specified refer to factory for details. 
Ensure all disconnected leads are isolated 
and free from earth. 

Important Incorrect speed setting will give 
proportional error in voltage output. 

CHECKING PMG 

Start the set and run at rated speed. 

Measure the voltages at the AVR terminals P2, P3 and P4. These 
should be balanced and within the following ranges:- 

50Hz generators - 170-180 volts 
60Hz generators - 200-216 volts 

Should the voltages be unbalanced stop the set, remove the PMG 
sheet metal cover from the non drive endbracket and disconnect 
the multipih plug in the PMG output leads. Check leads P2, P3, 
P4 for continuity. Check the PMG stator resistances between 
output leads. These should be balanced and within +/-10% of 
2.3 ohms. If resistances are unbalanced and/or incorrect the PMG 
stator must be replaced. If the voltages are balanced but low and 
the PMG stator winding resistances are correct - the PMG rotor 
must be replaced. 

CHECKING GENERATOR WINDINGS AND 
ROTATING DIODES 

This procedure is carried out with leads X and. XX disconnected 
at the AVR or transformer control rectifier bridge and using a 12 

volt d.c. supply to leads X and XX. 

Start the set and run at rated speed. 

Measure the voltages at the main output terminals U, V and W. If 

voltages are balanced and within 4-10% of the generator nominal 
voltage, refer to 7.5.1.1. 

Check voltages at AVR terminals 6, 7 and 8. These should be 
balanced and between 170-250 volts. 

'If voltages at main terminals are balanced but voltage at 6, 7 and 
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an 
isolating transformer is fitted .(MX321 AVR) check transformer 
windings ,lf-faulty-the-transformer unit must be replaced. 

If voltages are unbalanced, refer to 7.5.1.2. 

7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES 

If all voltages are balanced within 1% at the main terminals, it 

can be assumed that all exciter windings, main windings and 
main rotating diodes are in good order, and the fault is in the 
AVR or transformer control. Refer to subsection 7.5.2 for test 
procedure. 

If voltages are balanced but low, there is a fault in the main 
excitation windings or rotating diode assembly. Proceed as follows 
to identify:- 
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Rectifier Diodes 

The diodes on the main rectifier assembly can be checked with a 
multimeter. The flexible leads connected to each diode should 
be disconnected at the terminal end, and the forward and reverse 
resistance checked. A healthy diode will indicate a very high 
resistance (infinity) in the reverse direction, and a low resistance 
in the forward direction. A faulty diode will give a full deflection 
reading in both diredtions with the test meter on the 10,000 ohms 
scale, or an infinity reading in both directions. 

On an electronic digital meter a healthy diode will give a low 
reading in one direction, and a high reading in the other. 

Replacement of Faulty Diodes 
The rectifier assembly is split into two plates, the positive and 
negative, and the main rotor is connected across these plates. 
Each plate carries 3 diodes, the negative plate carrying negative 
biased diodes and the positive plate carrying positive biased 
diodes. Care must be taken to ensure that the, correct polarity 
diO'des are fitted to each respective plate. When fitting the diodes 
to the plates they must be tight enough to ensure a good 
mechanical and electrical contact, but should not be 
overtightened. The recommended torque tightening is 4.06 
4.74Nm (36 -42lb in). 

Surge Suppressor 
The surge suppressor is a metal-oxide varistor connected across 
the two rectifier plates to prevent high transient reverse voltages 
in the field winding from damaging the diodes. This device is not 
polarised and will show a virtually infinite reading in both directions 
with an ordinary resistance meter. If defective this will be visible 
by inspection, since it will normally fail to short circuit and show 
signs of disintegration. Replace if faulty. 

Main ExCitation Windings 
If after establishing and correcting any fault on the rectifier 
assembly the output is still low when separately excited, then 
the main rotor, exciter stator and exciter rotor winding resistances 
should be checked (see Resistance Charts), as the fault must 
be in one of these windings. The exciter stator resistance is 
measured across leads X and XX. The exciter rotor is connected 
to six studs which also carry the diode lead terminals. The main 
rotor winding is connected across the two rectifier plates. The 
respective leads must be disconnected before taking the readings. 

Resistance values should be within +/-10% of the values given 
in the table below:- 

Frame 
Size 

Main 
Rotor 

Exciter Stator Exciter 
Rotor Type 1 Type 2* Type 3*" 

UC22C. 0.59 21 28 138 0.142 

UC22D 0.64 21 28 138 0.142 

UC22E 0.69 20 30 155 0.156 

UC22F 0.83 20 30 155 0.156 

UC22G 0.94 20 30 155 0.156 

UC27C 1.14 20 - - 0:156 

UC27D 1.25 20 - - 0.156 . 

UC27E 1.4 20 - - 0.182 

UC27F 1.6 20 - - 0.182 

UC27G 1.76 20 - - 0.182 

UC27H 1.92 20 - - 0.182 

UC27J 2.2 20 - - 0.182 

* Used with 1 phase transformer controlled 3 phase or 1 phase 
generators. 

** Used with 3 phase transformer controlled 3 phase generators. 

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES 

If voltages are unbalanced, this indicates a fault on the mar. 
stator winding or main cables to the circuit breaker. NOTE: Fart\ 
on the stator winding or cables may also cause noticeable load 
increase on the engine when excitation is applied. Disconnect 
the main cables and separate the winding leads U1-U2, U5-U6, 
V1-V2, V5-V6, W1-W2, W5-W6 to isolate each winding section. 
(U1-L1, U2-L4 on single phase generators). 

Measure each section resistance - values should be balanced 
and within +/-10% of the value given below:- 

AVR CONTROLLED GENERATORS 

Frame 
Size 

SECTION RESISTANCES 

Winding 311 Winding 17 Winding 05 Winding 06 

UC22C 0.09 0.14 0.045 0.03 

UC22D 0.065 0.1 0.033 0.025 

UC22E 0.05 0.075 0.028 0.02 

UC22F 0.033 0.051 0.018 0.012 

UC22G 0.028 0,043 0.014( 0.01 . 

UC27C 0.03 0.044 - 

UC27D 0.023 0.032 - - 

UC27E 0.016' 0.025 - - 

UC27F 0.012 0.019 - - 

UC27G 0.011 o.of 3 - - 

UC27H 0.08 0.014 - 

UC27J 0.07 0.012 - - 

TRANSFORMER CONTROLLED GENERATORS ,.._. . 

Frame 
Size 

. 

SECTION RESISTANCES, 3 PHASE WINDINGS 

380V 
-- 

! 400V 415V 416V 460V 

50Hz : 50Hz '. 50Hz 60Hz 60Hz 

UC22C 0.059 -0:078 0.082 0.055 0.059 

UC22D 0.054 0.056 0.057 0.049 0.054 

UC22E 0.041 0.05'.;;::- 0.053 0.038 0.041 

UC22F 0.031 
. .. 

0.031 - 0.033 0.025 0.031 

UC22G 0.022 0.026 0.028 0.021 0.022 

Measure insulation resistance between sections and each section 
to earth. 

Unbalanced or incorrect winding resistances and/or low insulation 
resistances to earth indicate rewinding of the stator will be 
necessary. Refer to., removal and replacement of component 
assemblies subsection 7.5.3. 

7.5:2 EXCITATION CONTROL TEST 
7.5.2.1 AVR FUNCTION TEST 

All types of AVR's can be tested with this procedure: 

1. Remove exciter field leads X & XX (F1 & F2) from the AV'" 
terminals X & XX (F1 & F2). 

2. Connect a 60W 240V household lamp to AVR terminals 
X & XX (F1 & F2). 

3. Set the AVR VOLTS control potentiometer fully clockwise. 

4. Connect a 12V, 1.0A DC supply to the exciter field leads 
X & XX (F1 & F2) with X (F1) to the positive. 
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5. Start the generating set and run at rated speed. 

Check that the generator output voltage is within +/-10% of 
rated voltage. 

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440 
or SX421 AVR should be between 170 and 250 volts. If the 
generator output voltage is correct but the voltage on 7-8 (or P2- 
P3) is low, check auxiliary leads and connections to main 
terminals. 

Voltages at P2, P3, P4 terminals on MX341 and MX321 should 
be as given in 7.5.1. 

The lamp connected across X-XX should glow. In the case of the 
SX460, SX440 and SX421 AVRs the lamp should glow 
continuously. In the case of the MX341 and MX321 AVRs the 
lamp should glow for approximately 8 secs. and then turn off. 

Failure to turn off indicates faulty protection circuit and the AVR 
should be replaced. Turning the "VOLTS" control potentiometer 
fully anti-clockwise should turn off the lamp with all AVR types. 

Should the lamp fail to light the AVR is faulty and should be 

placed. 

Important ! After this test turn VOLTS control 
potentiometer fully anti-clockwise. 

7.5.2.2 TRANSFORMER CONTROL 

The transformer rectifier unit can only be checked by continuity, 
.sistance checks and insulation resistance measurement. 

Two phase transformer 
Separate primary .leads T1-T2-T3-T4. and secondary leads 
10-11. Examine windings for damage. Measure resistances 
across T1-T3 and T2-T4. These will be a low value but should be 
balanced. Check that there is resistance in the order of 8 ohms 
between leads 10 and 11. Check insulation resistance of each 
winding section to earth and to other winding sections. 

Low insulation resistance, unbalanced primary resistance, open 
or short circuited winding sections, indicates the transformer unit 
should be replaced. 

iree phase transformer 
Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and 
10-11-12. 

Examine windings for damage. Measure resistances across T1- 
T2, T2-T3, T3 -T1. These will be low but should be balanced. 
Check that resistances are balanced across 6-10, 7-11 and 
8-12 and in the order of 18 ohms. 

7.5.3 REMOVAL AND REPLACEMENT OF 
COMPONENT ASSEMBLIES 
METRIC THREADS ARE USED THROUGHOUT 

Caution ! When lifting single bearing generators, 
care is needed to ensure the generator 
frame is kept in the horizontal plane. 
.The rotor is free to move in the frame and 
can slide out if not correctly lifted. 
Incorrect lifting can cause serious 
personal injury. 

7.5.3.1 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

1. Remove 4 screws holding the sheet metal cylindrical cover at 
the non-drive end and remove the cover. 

2. Disconnect the in line connector from the PMG stator (3 wires 
go to this connector). It may be necessary to cut off the nylon 
cable tie first. 

3. Remove the 4 threaded pillars and clamps holding the PMG 
stator onto the end bracket. 

Check insulation resistance of each winding section to earth and 
to other winding sections 

Low insulation resistance, unbalanced primary or secondary 
winding resistances, open or short circuited winding sections 
indicates thetransformer unit should be replaced. 

.ectifier units - Three phase and single phase 
With the leads 10-11-12-X and XX removed from the' rectifier 
unit (lead 12 is not fitted on single phase transformer rectifier 
units), check forward and reverse resistances between terminals 
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter. 

)w forward resistance and high reverse resistance should be 
read between each pair of terminals. If this is not the case the 
unit is faulty and should be replaced. 

4. Tap the stator out of the 4 spigots and withdraw. The highly 
magnetic rotor will attract the stator. Take care to avoid contact 
which may damage the windings. 

5. Remove the bolt in the centre from the rotor shaft and pull off 
'the rotor. It may be necessary to gently tap the rotor away. 
Take care to tap gently and evenly - the rotor has ceramic 
magnets which are easily broken by shock. 

Important ! The rotor assembly must not be dismantled. 

Replacement is a reversal of the above procedure. 

7.5.3.2 REMOVAL OF BEARINGS 

Important ! Position the main rotor so that a full pole 
face of the main rotor core is at the 
bottom of the stator bore. 

NOTE: Removal of the bearings may be effected either after the 
rotor assembly has been removed OR more simply by removal 
of endbracket(s). Refer to 7.5.3.3. and 7.5.3.4. 

The bearings are pre-packed with grease and sealed for life. 

The bearing(s) are a press fit and can be removed from the shaft 
with 3 leg or 2 leg manual or hydraulic bearing pullers. 

SINGLE BEARING ONLY: Before trying to pull off the bearing 
remove the small circlip retaining it. 

When fitting new bearings use a bearing heater to expand the 
bearing before-fitting to-the shaft Tap the bearing into place 
ensuring that it contacts the shoulder on the shaft. 

Refit the retaining circlip on single bearing generators. 

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER 
STATOR 

1. Remove exciter leads X+, XX- at the AVR. 

2. Slacken 4 bolts (2 each side) situated on horizontal centre 
line holding the terminal box. 

3. Remove 2 bolts holding lifting lug, at the non-drive end, and 
remove lug. 
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4. Remove sheet metal cylindrical cover (4 screws) over 
PMG (if fitted) 
Or 

Remove shallow sheet metal cover (4 screws) at the non-drive 
end. 

5. Ease up the terminal box and support clear of the non-drive 
endbracket. 

6. Remove 6 bolts holding the non-drive endbracket to the 
stator bar assembly. The endbracket is now ready for 
removal. 

7. Replace the lifting lug onto the endbracket and sling the 
endbracket on a hoist to facilitate lifting. 

8. Tap the endbracket around its perimeter to release from 
the generator. The endbracket and exciter stator will come 
away as a single assembly. 

9. Remove the 4 screws holding the exciter stator to the 
endbracket and gently tap the exciter stator to release it. 

Replacement is a reversal of the above procedure. 

7.5,3.4 REMOVAL OF THE ROTOR ASSEMBLY 

Remove the permanent magnet generator. Refer to 7.5.3.1 

Or 

Remove the four screws holding the sheet metal cover at the 
non drive end and remove cover. 

Caution ! With the PMG rotor removed single 
bearing generator rotors are free to move 
in the frame. Ensure frame is kept in the 
horizontal plane when lifting. 

TWO BEARING GENERATORS 

1. Remove 2 screws holding the sheet metal cover around 
the adaptor at the drive end and remove the cover. 

2. Remove thd bolts holding the adaptor to the endbracket 
at the drive end. 

3. Tap off the adaptor. It may be preferred to sling the adaptor 
first depending on its size and weight. 

4. Remove the screens and louvres (if fitted) at each side on the 
drive end. 

Now ensure that the rotor is positioned with a full pole face at the 
bottom centre line. This is to avoid damage to the bearing exciter, 
or rotor winding, by limiting the possible rotor downward 
movement to the air gap length. 

5. Remove 6 bolts holding drive endbracket ontcoadaptor 
DE. The bolthead&lace-towards the..non-drive end: The 
top bolt passes through thetentre of thelifting.lud: 

6. Tap the drive endbracket away from the adaptor ring DE 
and withdraw the endbracket. 

7. Ensure the rotor is supported at the drive end on a sling. 

8. Tap the rotor from the non-drive end to push the bearing clear 
of the endbracket and its position within an '0' ring. 

9. Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensure 
that it is fully supported all the time. 

28 

SINGLE BEARING GENERATORS 

1. Remove the screws, screens and louvres (if fitted) at each 
side on drive end adaptor. 

2. UCI224, UCI274, UCM224, UCM274, UCD274 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 
The bolt heads face towards the non-drive end. The 
top bolt passes through the centre of the lifting lug. 

2a. UCD224 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only 

Tap the adaptor away from stator bar adaptor ring. 

3a. UCD224 Only 

Tap the adaptor away from stator bar assembly. 

ALL SINGLE BEARING GENERATORS 

4. Ensure the rotor is supported at drive end on a sling. 

5. Tap the rotor from the non-drive end to push the bearing 
clear of the endbracket and its position within an '0' ring. 

6. Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensure 
that it is fully supported at all times. 

Replacement of rotor assemblies is a reversal of the procedures 
above. 

Before commencing re-assembly, components should be checked 
for damage and bearing(s) examined for loss of grease. 

Fitting of new bearing(s) is recommended during major overhaul. 

Before replacement of a single bearing rotor assembly, check 
that the drive discs are not damaged, cracked or showing other 
signs of fatigue. Also check that the holes in the discs for drive 
fixing screws are not elongated. 

Damaged or worn components must be replaced. 

Caution When major components have been 
replaced, ensure that all covers and 
guards are securely fitted, before the 
generator is put into service. 

7.6 RETURNING TO SERVICE 

After rectification of any faults found, remove all test connections 
and reconnect all control system leads. 
Restart the set and adjust VOLTS control potentiometer on AVR 
controlled generators by slowly turning clockwise until rated 
voltage is obtained. 

Refit all terminal box covers/access covers and reconnect heate. 
supply. 

Caution ! Failure to refit all guards, access covers 
and terminal box covers can result in 
personal injury of death. 
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SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES 

Service parts are conveniently packaged for easy identification. 
Genuine parts may be recognised by the Nupart name. 

We recommend the following for Service and Maintenance. In 
critical applications a set of these service spares should be held 
with the generator. 

AVR Controlled Generators 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 

2. AVR SX440 E000 24030 

AVR SX460 E000 24602 

AVR SX421 E000 24210 

AVR MX321 E000 23212 
AVR MX341 E000 23410 

3. Non drive end Bearing UC22 051 01032 

UC27 051 01049 

Drive end Bearing UC22 051 01044 

UC27 051 01050 

Transformer Controlled Generators (UC22 Only) 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 

.2. Diode Assembly E000 22006 
Non drive end Bearing UC22 051 01032 

4. Drive end Bearing UC22 051 01044 

When ordering parts the machine serial number or machine 
identity number and type should be quoted, together with the 
part description. For location of these numbers see paragraph 
1.3. 

Orders and enquiries for parts should be addressed to: 

Newage International Limited 
Nupart Department 
PO Box 17, Barnack Road 

rAMFORD 
-icolnshire 
PE9 2NB 
ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 766074 

Or any of our subsidiary companies listed on the back cover. 

8.2 AFTER SALES SERVICE 

A full technical advice and on-site service facility is available from 
our Service Department at Stamford or through our Subsidiary 

( ompanies. A repair facility is also available at our-Stamford 
,forks. 

29 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 123 of 548



PARTS LIST 
TYPICAL SINGLE BEARING GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 Stator 25 Main Rectifier Assembly - Reverse 
2 Rotor 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 Exciter Stator 28. Diode - Reverse Polarity 
5 N.D.E. Bracket 29 Lifting Lug - D.E. 
6 cover N.D.E. 30 Lifting Lug - N.D.E. 
7 Bearing '0' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 Bearing Circlip N.D.E. 33 Terminal Link 

10 D.E. Bracket/Engine Adaptor 34 Edging Strip 
11 D.E. Screen 35 fan 
12 Coupling Disc 36 Foot Mounting Spacer 
13 Coupling Bolt 37 Cap Screw 
14 Foot 38 AVR Access Cover 
15 Frame Cover Bottom 39 AVR Anti-Vibration Mounting Assembly 
16 Frame Cover Top 40 Auxiliary Terminal Assembly 
17 Air Inlet Cover 
18 Terminal Box Lid 
19 Endpanel D.E. 
20 Endpanel N.D.E. 
21 AVR 
22 Sid0 Panel 
23 AVR Mounting Bracket 
24 Maiii Rectifier Assembly - Forward 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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TYPICAL SINGLE BEARING GENERATOR 
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PARTS LIST 
TYPICAL TWO BEARING GENERATOR 

Plate Ref. Description 
. 

Plate Ref. Description 

1 Stator 25 Main Rectifier Assembly - Reverse 
2 Rotor 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 Exciter Stator 28 Diode - Reverse Polarity 
5 N.D.E. Bracket 29 Lifting Lug - D.E. 
6 Cover N.D.E. 30 Lifting Lug - N.D.E. 
7 nearing '0' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 Bearing Wave Washer D.E. 33 Terminal Link 

10 D.E. Bracket 34 Edging Strip 
11 D.E. Screen 35 Fan 
12 Bearing D.E. 36 Foot Mounting Spacer 
14 Foot 37 Cap Screw 
15 Frame Cover Bottom 38 AVR Access Cover 
16 Frame Cover Top 39 AVR Anti-Vibration Mount 
17 Air Inlet Cover 40 Auxiliary Terminal Assembly 
18 Terminal Box Lid 42 PMG Exciter Rotor 
19 Endpanel D.E. 43 PMG Exciter Stator 
20 Endpanel N.D.E. 44 PMG Bolt 
21 AVR 45 PMG Pillar 
22 Side Panel 46 PMG Clamp 
23 AVR Mounting Bracket 47 PMG Dowel 
24 Maih Rectifier Assembly - Forward 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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Fig. 12. 
TYPICAL TWO EARING GENERATOR 
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PARTS LIST 
TYPICAL TWO BEARING (SERIES 5) GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 Stator 25 Main Rectifier Assembly - Reverse 
2 Rotor 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 ExkitOr Stator 28 Diode - Reverse Polarity 
5 NA:E. Bracket 29 Lifting Lug - D.E. 
6 Cdvser N.D.E. 30 Lifting Lug - N.D.E. . 

7 Bearing '0' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 . Bearing Wave Washer D.E. 33 Terminal Link 

10 D.E. Bracket 34 Edging Strip 
11 .D:E. Screen 35 Fan 
12 Bearing D.E. 36 Foot Mounting Spacer 
13 . 37 Cap Screw 
14 Fobt' 
15 Frame Cover Bottom 
16 Frame Cover Top 
17 Air inlet Cover 
18 Terminal Box Lid 
19 Endpanel D.E. 
20 Endpanel N.D.E. 
21 Series 5 Control Gear 
22 Side Panel 
23 
24 Main Rectifier Assembly - Forward 

N.D.E. 
D.E. 

Non Drive End 
Drive End 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 128 of 548



22 

19 

30 

5 

4 

8 

7 

3 

2 

12 

9 
35 
31 

10 

11 

Fig. 13. 
TYPICAL TWO BEARING (SERIES 5) GENERATOR 
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Diode Leads & Exciter Rotor 
Leads fitted as shown on assembly 

Fig. 14. 
ROTATING RECTIFIER ASSEMBLY 

Tr 
Exciter Rotor Leads 

Diode Lead Assembly 

Scrap Section A-A 

Plate Ref. Description Qty 

1 Hub 1 

2 Fin 2 

3 Diode (fwd) 3 
4 Diode (rev) 3 

5 Hx. Screw 6 
6 Hx. Nut 6 
7 Pl. Washer 8 
8 SC. LNVasher 8 
9 Varistor 1 

10 Hx. Screw 2 

NOTES: 
Fitting of Diodes. 

1. Underside of diodes to be smeared with Midland Silicone 
'Heat Sink' compound type MS2623. This compound 
must not be applied to the diode threads. 

2. Diodes to be tightened to a torque of 2.03 - 2.37 Nm. 

3. For Nupart rectifier service kit see page 28. 
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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

Denne manual er til radighed pa folgende sprog: engelsk, fransk, tysk, italiensk og spansk. 

Denne handboken er tilgjengelig pa de folgende sprakene: engelsk, fransk, tysk, italiensk og spansk. 

Sur simple demande, ce manuel vous sera fourni dans Tune des langues suivantes: anglais, francais, allemand, italien, 
espagnol. 

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, FranzOsisch, Deutsch, ltalienisch, Spanisch. 

Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans. 

Este manual pode tambern ser obtido nas seguintes linguas: ingles, frances, alemao, italiano e espanhol. 

Tama kasikirja on saatavissa pyynnOsta seuraavilla kielilla: Englanti, ranska, saksa, italia, espanja. 

II presente manuale a disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo. 

Este manual tambien puede solicitarse en los siguientes idiomas: ingles, trances, aleman, italiano e espanol. 

Auto TO cyxcipioto o5nyubv xpficrewc otariee-rat (mg akdAouacc yAcimacc KOT6TItV aurnoevc: AyyAmq, FaXXaca 

reppavuth, ITaXusa, IOTTOVIKel 
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A.C. GENERATOR WARRANTY 

WARRANTY PERIOD 

A.C. Generators 
In respect of a.c. generators the Warranty Period is eighteen months from the date when the 
goods have been notified as ready for despatch by N.I. or twelve months from the date of first 
commissioning (whichever is the shorter period). 

DEFECTS AFTER DELIVERY 

We will make good by repair or, at our option, by the supply of a replacement, any fault which 
under proper use appears in the goods within the period specified on Clause 12, and is found 
on examination by us to be solely due to defective material and workmanship; provided that the 
defective part is promptly returned, carriage paid, with all identification numbers and marks 
intact, or our works or, if appropriate to the Dealer who supplied the goods. 

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea 
eight if outside the UK). 

We shall not be liable for any expenses which may be incurred in removing or replacing any part 
sent to us for inspection or in fitting any replacement supplied by us. We shall be under no 
liability for defects in any goods which have not been properly installed in accordance with N.I. 
recommended installation practices as detailed in the publications 'N.I. Installation, Service and 
Maintenance Manual' and 'N.l. Application Guidelines', or which have been improperly stored 

r which have been repaired, adjusted or altered by any person except ourselves or our authorised 
gents, or in any second-hand goods, proprietary articles or goods not of our own manufacture 

although supplied by us, such articles and goods being covered by the warranty (if any) given 
by the separate manufacturers. 

Any claim under this clause must contain fully particulars of the alleged defect, the description 
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number 
(as shown on the manufacturers identification plate) or for Spares the order reference under 
which the goods were supplied. 

Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept 
our decision on all questions as to defects and the exchange of a part or parts. 

ur liability shall be fully discharged by either repair or replacement as above, and in any event 
Ian not exceed the current list price of the defective goods. 

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the 
quality or fitness for any particular purpose of the goods, and save as expressly provided in this 
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of 
defects in goods delivered or for any injury, damages or loss resulting from such defects or from 
any work undone in connection therewith. 

MACHINE SERIAL NUMBER 
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NEWAGE INTERNATIONAL LIMITED 
REGISTERED OFFICE AND ADDRESS: 
PO BOX 17 
BARNACK ROAD 
STAMFORD 
LINCOLNSHIRE 
PE9 2NB ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 484100 
Web site: www.newagestamford.com 

SUBSIDIARY COMPANIES 
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1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED 
PO Box 6027, Baulkham Hills Business Centre, 
Baulkham Hills NSW 2153. 
Telephone: Sydney (61) 2 9680 2299 
Fax: (61) 2 9680 1545 

2 CHINA: WUXI NEWAGE ALTERNATORS LIMITED 
Plot 49-A, Xiang Jiang Road 
Wuxi High - Technical Industrial Dev. Zone 
Wuxi, Jiangsu 214028 
PR of China 
Tel: (86) 510 5216212 
Fax: (86) 510 5217673 

3 GERMANY: 

4 INDIA: 

5 ITALY: 

6 JAPAN: 

NEWAGE ENGINEERS G.m.b.H. 
Rotenbruckenweg 14, 0-22113 Hamburg. 
Telephone: Hamburg (49) 40 714 8750 
Fax: (49) 40 714 87520 

C.G. NEWAGE ELECTRICAL LIMITED 
C33 Midc, Ahmednagar 414111, Maharashtra. 
Telephone: (91) 241 778224 
Fax: (91) 241 777494 

NEWAGE ITALIA S.r.l. 
Via Triboniano, 20156 Milan. 
Telephone: Milan (39) 02 380 00714 
Fax: (39) 02 380 03664 

NEWAGE INTERNATIONAL JAPAN 
8 - 5 - 302 Kashima 
Hachioji-shi 
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tirik, 
- 

LAI. "27 / 
'44.14 

EQ 
ESTABLISHED 1981 

.11 EQUIP M-11,NT 

..ApTgivo.AT.(0,pTAR17. MODULE 

The Model 520 is an Automatic Engine .Control Module, 
which has been designed to allow the OEM to meet most of 
the industry's complex specifications. The module is used 
to automatically start and stop the engine, indicating the 
operational status and fault conditions; automatically 
shutting down the engine and indicating the engine failure 
by a flashing LED and other simultaneous faults by _a steady 
LED on the front panel. Selected operational sequences, 
'tiers and alarms can be altered by the customer. 
Iterations to the system are made by using either the 807 
and held calibration unit or a PC and the 808 interface. 

This also provides the operator with real time diagnostic 
facilities to monitor the operation of the system either local- 
ly or remotely. Remote PC controlled engine starting and 
stopping is also featured. 

Operation of the module is via a three position rotary switch 
(key-switch option available) mounted on the front panel 

itti STOP, AUTO and MANUAL positions. 

Microprocessor control allows for enhanced operation, 
the module features a comprehensive list of timers and 
pre-configured sequences. This allows complex 
specifications to be easily met. Configurable expansion 
facilities are also proVided for. 

Relay outputs are provided for Fuel Solenoid Output, Start 
Output and three configurable outputs. Normally the relays 
are configured as pre-heat, load transfer and alarm outputs. 

owever the relay function is configurable to activate on a 

Inge of 32 different functions, conditions or alarms. The 
elays supply positive plant supply out. 

Configurable inputs are available for Low Oil Pressure, 
High Engine Temperature and Remote Start. This allows 
the module to function with N/O or N/C switches. Four fully 
configurable auxiliary inputs are provided to give protection 
expansion. These can be selected to be indication, warning 
or shutdown inputs either immediate or held off during start 
up. Uncommitted_ LED's allow annunciation. 

41'%!.,,ArAlliarilOainin 

.arigilS443EliEffelfilEV1114:' 
TITREITITS 

DC Supply: 
8 to 35 V Continuous. 
Cranking Dropouts: 
Able to survive 0 V for 50 mS, providing supply was at least 
10 V before dropout and supply recovers to 5V. This is 

achieved without the need for internal batteries. 
Max. Operating Current: 
290 mA at 12 V. 210 mA at 24 V. 

Max. Standby Current: 
50 mA at 12 V. 30 mA at 24 V. 

Alternator Input Range: 
15 - 300 V ac RMS 

Alternator Input Frequency: 
50 - 60 Hz at rated engine speed. 
Magnetic Input Range:. 
0.5 V to +/- 70 V (Clampedby transient suppressors) 
Magnetic Input Frequency: 
10Hz to 10,000 Hz at rated engine speed. 

Start Relay Output: 
Multiple alarm channels are provided to monitor the 

Under/Overspeed, Charge Fail, Emergency 
Stop, Low oil pressure, High engine temperature, Fail to 

Start, Fail to stop, Loss of speed sensing . and 
rogrammable inputs as selected. First up alarm is 

.nclicated by a flashing LED. Subsequent simultaneous 
alarms are displayed by a steady LED. 

The 500 series modules have been designed for front panel 
ounting. The module is fitted into the cut-out with the 

,ing clips removed. These are then fitted from the rear. 

Connection is via locking plug and socket connectors. 

16 Amp DC at supply voltage. 
Fuel Relay Output: 
16 Amp DC at supply voltage. 
Auxiliary Relay Outputs: 
5 Amp DC at supply voltage. 

Dimensions: 
72 X 144 X 118.5 (Excluding Key-switch) 
Charge Fail / Excitation Range: 
0 V to 35 V 
Operating Temperature Range: 
-25 to +55°C 
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MOM-ISOM, .1 
SEA 

P809 for Windows. Configuration for 52 module. Page 1 of 2 

- =.1 tatp4Lleilts 

Created by - EPAC P/L on 30/11/2004 
Filename -briswtrailers.cfg 

se 

Alternator frequency input present Yes 
Nominal frequency 50Hz 
Alternator poles 4 

Magnetic pickup input present No 
Flywheel teeth 118 
Start attempts 3 

tQomina RPM /500 
Enable fast loading feature Yes 
Pre-heat mode Normal - Preheat during pre-heat timer 
Tachometer full scale current 0.5mA 
Tachometer full. sOal,e. FPM 

Inputs 

Remote start 
-1,ow.oil pressure 
High engine temp 
Lamp test enabled 
Electrical trip enabled 
Start button. 
Stop button 
Auxiliary input, 1 

Auxiliary input 2 

Auxiliary input 3 

Auxiliary input 4 

Outputs. 

Auxiliary 
Auxiliary 
Auxiliary 
Expansion 
Expansion 
Expansion 
Expansion 
Expansion 
ExpanSion 
Expansion 
Expansion 

Close to activate 

?.(1Q 

Close to activate Shutdown 
Close to activate Shutdown 

No 
No 
None 
None 

Close td activate Warning Always 
Close to activate Shutdown Active 
Close to activate Shutdown Active 
Close to activate Warning Always 

output 1 Energise Shutdown alarm 
output 2 Energise Common alarm 
output 3 Energise Load transfer 
Output 1 Energise Unused 
output 2 Energise Unused 
output 3 Energise Unused 
output 4 Energise Uhused 
output 5 Energise Unused 
output 6 Energise Unused 
output 7 Energise Unused 
output 8 Energise Unused 

active 
from safety on 
from safety on 
active 
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IMMIRATC1114. 

DEEP. SEA 

P808 for Windows. Configuration for 52x moduie. Page 2 of 2 

.Title 7. 3047 tx,.a.L.Ler- 
Created by - 'EPAC P/L:6n 30/11/2004 
Filename -brisvtrailers.cfg 

Lads 

LED 1 Lit Auxiliary input 1 

LED 2 Lit Auxiliary input 2 

LED 3 Lit AuXiliary input 3 

LED 4 Lit Auxiliary input 4 

LED 5 Lit Remote start present 
LED 6 Lit Low oil pressure 
LED 7 Lit High engine temperature 
LED 8 Lit Overspeed 
LED 9 Lit Fail to start 
LED 10 Lit Charge fail alarm 
LED 11 Lit Common alarm 

Timers 

Remote start delay time OOm lOs 
Remote stop delay time OOm 30s 
Crank time lOs 
Crank rest time lOs 
Safety on delay time lOs 
Warming up time OOm 05s, 
Cooling run time 03m 00s 
Fail to stop time 30s 
ETS solenoid hold time Os 

Preheat time 00m 00s 
Sensor fail delay time 2s 
Smoke limit time Oam 00s 
Smoke limit off time Os 

Analogue values 

Overspeed on alternator frequency 57.0 Hz 
Overspeed on magnetic pickup 1750 RPM 
Overspeed overshoot during safety on delay 0 % 

Underspeed on alternator frequency 40.0 Hz 
Underspeed on magnetic pickup 1250 RPM 
Crank disconnect on alternator frequency 21.0 Hz 
Crank disconnect on magnetic pickup 600 RPM 
Crank disconnect charge alternator voltage 30.0 V 
Charge fail voltage 8.0 V 
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DIESEL STANDBY GENERATOR 
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ABBREVIATIONS 

G1 Generator 1 Diesel 

) 

1 

) 
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1 

1. GENERAL 

1.1 The generator is controlled by a Deep Sea 520 unit as indicated below. 

1.2 A mode selector switch selects the starting of the generator . 

1.2.1 Off 

1.2.2 Auto Mode 

1.2.3 Hand (manual) Mode. 

2. MANUAL MODE 

2.1 To operate MANUAL Mode. 

2.1.1 Select this operation by turning .the AUTO - TEST - MAN- OFF 
selector switch to the MANUAL position. 

2.1.2 Press the MANUAL START push button to start the generator. 

2.1.3 The generator will begin to crank. 

a) If it fails to start within the 10 seconds, the starter motor is stopped and a 
delay of 10 seconds before it will attempt to restart. 

b) The generator set is allowed 3 attempts to start. 

c) If it fails to start on the third attempt, the generator is locked out on FAIL 
TO START Alarm. 

d) When the generator starts, the starter motor is stopped by a stop cranking 
input which measures the speed of the generator. 

e) Once the generator has started, there is a 10 second time delay for the oil 
pressure to stabilise. 

f) If the oil pressure is not up to pressure after the 10-second time delay, the 
generator shall shut down on LOW OIL PRESS Alarm. 

2.2 Auto Operation. 

2.2.1 Set the 520 controller to Auto. 

2.2.2 By closing a contact between terminals 21 and 22 the generator will 
start 
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2.2.3 The generator will continue to run whilst terminals 21 and 22 are 
linked. 

2.2.4 When terminals 21 and 22 are opened, the generator will run on (to 
cool down) for a preset period of approx. 2.5 minutes and then shut 
down. 

° 

2.3 Pump Operations 

2.3.1 Select the size of pump i.e.: 

1. For the soft starter for motors size D 10-37Kw 
2. For the DOL starter for motors sized D to 7.5 kW 

2.3.2 Select the mode of operation i.e. Manual or Auto 

2.3.2.1 Manual Operation 

a) Press the start button and the pump will start 
b) Press the stop button and the pump will stop 

2.3.2.2 Auto Operation 

a) Install the level sensing probes 
b) Select Auto Operation 
c) The pump will now start and stop as sensed by the 

probe (level switch) 

2.3.3 Pump Running Backwards 

a) Turn pump off 
b) Switch the forward-off-reverse switch to the opposite polarity 
c) A 10 second timer will prevent the pump being started 
d) Operate pump as above 
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3. FAULT OPERATION 

3.1 Emergency Stop Operation. 

3.1.1 Operation of the Emergency Stop push button immediately shuts down 
the generator and Opens the Generator CB. The Emergency Stop is 
latched, and requires manual resetting to release the Emergency Stop 
push button. 

3.1.2 After the Emergency Stop push button is released, the fault needs to 
be reset by turning the 520 to OFF. 

3.2 Shut Down Alarm Operation. 

3.2.1 The Generator CB is opened immediately. 

3.2.2 The generator is shut down immediately. 

3.2.3 The following alarms will initiate a Shutdown Alarm condition: - 

3.2.3.1 Emergency Stop Fault 

3.2.3.2 Fuel empty 

3.2.3.3 Low Oil Pressure Shutdown Fault, 10 Seconds Startup 
Delay 

3.2.3.4 High Engine Temperature Shutdown Fault, 30 Second 
Startup Delay 

3.2.3.5 Alternator volts out of limits 

3.2.3.6 Over speed fault 

3.2.3.7 Electrical fault i.e. overcurrent or short circuit 

3.3 The low fuel level alarm is indicated by a light on the 520. No other action is 
initiated 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 146 of 548



DC86 1 m 

BATTERY ° 
ISOLATOR 

DCB1/(/, 
16A 

MW DC83/1 

10A 

0084/1 

K4 
47 

64 
66 

4 

K3 

41 

CONTROL PANEL 

ODOR 

SWITCH 

START 

BATTERY 

1 2V 

STARTER 

\., 

CANOPY 

DOOR 

SWITCHES 

K3 

48 

PLR PANEL 

IMP 

CLR 

TO 520 CONTROLLER 

TERMINAL 8 SHEET 2 

ALT. 

We 

CANOPY 

LAMP 

We 

50 
49 

PLT 
45 

CLT 101 

PANEL 

LIGHT 

43 CANOPY 

MFRS 

46 

PLR 

0 0 
OFF - 

0 ODSO 

PIT N CL' 

10 
2-2 2-3 

2-1 0 2-1 

100 

DC81/28( 
16A 

DCE32/2 

6A 

CB3/21:7 / 
10A 

2-4 

DCB4/2c! M5/2 

DC85/1 

42 

SIREN 

2-5 

CLR CANOPY LIGHT RELAY. 

CLT CANOPY LIGHT TIMER 

PLR PANEL LIGHT RELAY 

.PLT PANEL UGHT TIMER 

SBVSR START BATTERY VOLTAGE SENSING RBA 

i 

C 

B 12-09-04 RON.101 MC A CEE. %A 520 DIME CCN1ROLLIBI 

A 05-07-Of lel MIRK 

,,,,, DATE 
DESIGN 
REVEL( 

REV() 
P MGR 

01,9 
P MGR 

AMENDMENT 

FROM MZ85 

SHEET 3 

Division of Soufhside Engineering 

47 PROPRIETARY ST. 
TINGALPA 
BRISBANE, QLQ. 4173 
Phone: 107) 3890 1744 

/CLIENT 
B.C.C. BRISBANE WATER 

PROJECT 
TRAILER MOUNTED GENERATOR 

2RAFR O DRAniNG cHED.A 1CNMBER 

4148 

SE FVER 
OB NUMBER 

31996 
., 

ESAGtire DESIGN REVIEW 

(TITLE 

DC86 2 

6A 

0 

51 

2-6 

GE\ERATOR 
ELECTRICAL SCHEMATIC 

o MOT 
\SCALE NTS DRAVU4 " N 

14291-02 B 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 147 of 548



51 

2-6 

On 0 
CONTROLS 

2-6 

GEN. EMERGENCY STOPS 

PANEL WM 
11 

ENGINE MID 

II 9 
12 

15 LOW OIL PRESS MOWN 

16 
HIGH ENG TEMP SDOWN 

t9 Fua EMPTY 

AVSR 

ALTERNATOR VOLTS ' 
15 

30 

21 0 22 
REMOTE START 0 

2B=5D.E 
GEN CB TRIPPED 31 

c32_...-r2° LOW FUEL LEVEL 

10 

11 

12 

13 

18 

19 

ENGINE 

CONTROL 

UNIT 
DEEP SEA 520 

14 

15 

10B 

111 

MUTE 

32 

A 

24OV AC 

FROM SHT 4 

34 

K1 

35 

K7 

K8 

K2 
2-6 

36 

18 

017 

K4 

K3 

TO BATTERY CHARGING 

ALTERNATOR TERMINAL 0+ 
SHEET 1 

2-6 

SHUNT 

TRIP 

LEGEND 

K1 MUTE RELAY 

K2 AUDIBLE ALARM RELAY 

K3 FUEL CONTROL RELAY 

K4 STARTER MOTOR RELAY 

K5 LAMP TEST RELAY 

K6 LAMP TEST RELAY 

K7 SOFT STARTER OVERLOAD ALARM RELAY 

KB DOL STARTER OVERLOAD ALARM RELAY 

K5 

LAMP ILSI 
37 2-6 

K6 

K6 K7 

SOFT STARTER 

OL 

37KW SOFT STARTER OVERLOAD 

Rd 

K 

33 

39 

2-6 

7.5KW DOL STARTER OVERLOAD 

Rd 

37KW SOFT STARTER SELECTED 

c2.c.._5 

Gn 

' K5 

7.5KW DOL STARTER SELECTED 

Gn 

55 

DOL STARTER 

K8 

-Ott 10 

PUMP CONTROLS IN AUTO 

Gn 

56 

PUMP CONTROLS IN MANUAL 57 

Y 

PUMP EMERGENCY STOPPED 

Rd 

KOi 

58 

Kos 

I I I 

I I I 

0 11t0 

Olit0 
I I 

PUMP 

o CONTROLS 

I I I 

0 I 10 

PUMP EMERGENCY 

2-6 

/..- -.1 

C 

9 22-09-04 REDRAWN tEiNG A 0033 SEA UR DOW CORIROUER 

A 05-97-04 NEW ram 

?. DATE 
OESCR 
nEvrEw 

'S REV 
PAIR 

APPS 
P.MGR 

AMENDMENT 
.../ 

Division of Southside Engineering 

47 PROPRIETARY ST. 
TINGALPA 
BRISBANE, OLD. 4173 

ER EoL111'14 Phone: 107) 3890 1744 

`-' U.L.L. 13RISBANL WA I LR 
PROJECT 

TRAILER MOUNTED GENERATOR 
DRAFTER 

H.1f2 

DRAFTING CHECK EPAC 
MB NUMBER 

4148 

SE POWER 
JOB NUMBER 

31996 DESIGNED 

HiR 
DESIGN REVIEW 

TITLE 

GE\ERATOR 
ELECTRICAL SCHE V ATIC 

SCALE 

NTS 
BRAVING No 

14291-02 
No IN SET 

2 of 3 
AMDT 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 148 of 548



R 

433 VOLTS 

3 PHASE 

50 HERTZ 

ALTRNATOR 

V 

N 

E 

0 

W 

B 

N 

AVSR V 

GENERATOR OUTPUT 

CIRCUIT BREAKER 

ACB1 125A 

X 

-o 
0 

0 
0 
0 

A 

108 

107 

AF1-3 
6A 

109 

110 

111 

AC84 32A 

CT x 

Of 

A N 

TO 520 ENG 

CONTROLLER 

SHT 2 

RCD1 RCD2 

10A 10A 

30mA 30mA 

400W 

METAL HALLI DE 

LIGHTS 

RCD3 

16A 

30mA 

RCD4 

16A 

30mA 

15A 

OUTLETS 

TO 

BATTERY CHARGER 

SHEET 1 

1101 1100 

AC85 

10A 

10A 

INLET 

SOCKET 

AC86 
32A 

3 PHASE 20A 
5 PIN OUTLET 

( 

C 

B 22-09-04 REDRAWN USNG A DEEP SEA 520 ENGINE CONIRCUR 
A 05-07-04 NEV MING 

Ltio DATE 
DESIGN 
RPATN 

NEVI] 
P.MaR 

APPI 
PADA 

AMENDMENT J 

129 

AC82" 
C120N 

125A 

PCI 

S&S CA7-72 

0 01 0 

0- 
PC1 

130 

11 

12 

13 

02 

SOFT STARER 

NSW 
EMOTRON 

MSF-60 
01 

115 

113 

112 

DI 

LSR START PRR 

FERPRD-9.4. 
OFF - 
RBEFSE 

0 

118 

PRT 

131 

103 

PC1 

17 

119 

125 

STOP. 

124 

L 
K7 

113 

ACV 
6A 

115 
7: 4 

116 

PUMP 

EMERG. 103 

STOP 

- - - OFT 

->c - - 
44. - AITO 

PRR 

120 

K8 

PRT 

121 

122 

PRR 

123 

114 

DUTY PUMP 

SELECTOR - I - OFF 

-9-4 

0 
126 

PC2 IPC1 

-o125 

PC1 

128 

PC2 

LSR 

L_ 

ACB3 
C6ON 

PRR 

17 

PC2 

S&S CA7-16 

DOL 

STARTER DL 

(5-15A) 

CEP 7-A32-32-10 

MENUS 

Division of Southside Engineering 

47 PROPRIETARY ST. 
TINGALPA 
BRISBANE, QLD. 4173 
Phone: (07) 3890 1744 

ccuENT 
B.C.C. BRISBANE WATER 

PROJECT 

PUMP STATION GENERATOR 
DRAFTER 

HJR 
DRAFTING CHECK EPAC 

JOB NUMBER 

4148 
S JOB B2IZER 

31996 DESIGNED 

HJR 
DESIGN REVIEW 

216 

MEN NEKES 

216 

* MARACHEL CONNECTORS 

PANEL SOCKET 01N4013/o1NA027 
PLUG 01N8013/01NA013 

AVSR ALTERNATOR VOLTAGE SENSING RELAY 

LSR LEVEL SENSING RELAY (MULTITRODE) 

PC1 PUMP CONTACTOR 37KW SOFT STARTER 

PC2 PUMP CONTACTOR 7.501 D.O.L STARTER 

PRT PHASE REVERSING DELAY TIMER 

PRR PUMP RUN RELAY 

P1 10-37KW SOFT STARTER 

P2 0-7.510V D.O.L STARTER 

MEN EKES 
1447 

3 

4c & E 

16mm 

0 
MARACHEL 

3164017/31A013 

TITLE 

ELECTRICAL SCHEvATIC 
SCALE 

NTS 
DRAWING No 

14291-02 
No IN SET 

3 of 3 

AMDT 

B 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 149 of 548



RSA $111111111MINI Ls; is 
IC:3771M 

M 
il- Ear 

Miarif 

ttei 

tnerd is tte Fopet of Si. Power [Opted 
wiled cdj fa' the purpose iofratoi 

POSeSS/A1 of His dzineri does cot corny peroissin 

to load, reprorke a copy d o whole cr o part or to 

nanufactue the nijed cotter sham therein 

Sidi persissio to he ranted coli b smile authorisotioa 

it vriTng.sigerl kanroffor of Si Power esuipent 

SIDE ELEVATION 

1. 

B ?.1-9-04 SIZE CHANGED 

A 30-6-04 ISSUED FOR REVIEW 

DESIGN 

REVIEW 

REV'D 
P.MGR 

APP'D 
P.MGR Amendment. 

Division of Southside Engineering 
47 PROPRIETARY ST. 
TINGALPA 
BRISBANE, GILD. 4173 

\''S Phone: (07) 3890 1744 
Facsimile: (07) 3390 4631 

ALTERNATOR END ELEVATION 

BRISBANE WATER 
Project 

TRAILER MOUNTED MOBILE GENSETS 
Drafter 
TW 

Draft Check Reviewed 
Project Manager 

Approved 
Project Director 

Designed \ Design Review 

LEGEND 

ITEM DESCRIPTION 

1 ENGINE JOHN DEERE 4.0391 

2 ALTERNATOR STAMFORD UC224G 

3 CONTROL SWITCHBOARD 

4 RADIATOR 

5 A/V MOUNTS (4 OFF) 

6 ENGINE DRIP TRAY 

7 STARTING BATTERY (382) 

8 EXHAUST SILENCER (COWL TS3OPR) 

9 EXHAUST PIPE FLEXIBLE 075 
10 FUEL TANK BASE FRAME 

11 FUEL GAUGE (MECHANICAL) 

12 FUEL FILL POINT (INSIDE ENCLOSURE) 

13 ACOUSTIC ENCLOSURE (70dbA @ 7m) 

14 SIDE ACCESS DOORS (2 OFF) 

15 AIR INLET GRILL 

16 SWITCHBOARD ACCESS DOOR 

17 PLENUM CHAMBER 

18 AIR OUTLET GRILL 

19 CABLE ENTRY ZONE 

20 STABILISER 12 AT REAR) 

21 LIFTING POINTS 

22 TRAILER FRAME 

23 FUEL TANK DRAIN (LOCKABLE) 

24 OIL DRAIN (LOCKABLE) 

25 RADIATOR DRAIN HOSE 

26 CATCHMENT TRAY DRAIN 

27 CONTROL BATTERIES 

28 LIGHT MAST EXTENDING WINCH 

29 DRAIN POINT LOCKABLE COVER 

30 LIGHT - 2 X SYLFLOOD 400MH 

31 OUTPUT & CONTROL SOCKETS 

32 WHEEL/AXLE/SUSPENSION ASSY 

33 JOCKEY WHEEL 

34 70 mm TOWING EYE 

NOTE 

ENCLOSURE COLOUR : MIST GREEN 

BASE TANK COLOUR : MIST GREEN 

TRAILER BASE COLOUR : MIST GREEN 

I 

! 
..0 
U, 

r...; 

II 

PRELIMINARY COPY 
ONLY 

NOT TO BE USED FOR PRODUCTION 

at 

c 

LL 

V. 

a 

a 

a 

i me 
GENERAL ASSEMBLY 

Scale 
1:25 

No in set 
1 

SE Ref No. SE Job No 
14756 

S.E. Drawing No. 

04-14756-001 

MDT 

B 

_.J 
Engineer's Ref. No 

\... 

Client Ref No. 

- 
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BREAKAWAY SWITCH - 

INSTALLATION INSTRUCTIONS 

TOW VEHICLE 

BRAKE OUTPUT FROM 

BRAKE CONTROL 

BLUE 

BREAKAWAY SWITCH 

BLUE. 

Division of Southside Engineering 

47 Proprietary Street, Tingalpa, Old 4173 

PO Box 3306 Tingalpa B.C. Old 4173 

Telephone: (07) 3890 1744 

; (07) 3390 9723 Facsimile; 

BATTERY 

12 VOLT 

SPLICE TO BRAKE OUTPUT 

FROM TRAILER BRAKES 

ELECTRICAL CONNECTOR 

TOW VEHICLE GROUND 

READ THIS FIRST: 
Read and follow all instructions carefully 
before installing or operating the Breakaway 
Switch. Keep these instructions for future 
reference. 

important Facts to Remember 

1. Al ENTION INSTALLER: Please give 
this sheet to consumer upon completion 
of installation. 

2. SAFETY ITEM: Solder. all. wire... 
connections. 

3. Check condition of battery prior to each 
trip. 

4.1itisMeg. Disconnect trailer plug 
before testing breakaway unit. Failure to 
do so will result in severe damage to 
electronic brake control. 

5 ffenage Check your breakaway 
system periodically to insure that wiring 
and connections are secure. A short or an 
open circuit can result in a no-brake 
condition. 

6. For optimal performance, it is recom- 
mended that breakaway devices be 
replaced every 3-5 years. 

7. For Technical Assistance and Warranty 
Information call: 1-888-785-5832 or 
www.tekonsha.com 

BRAKE 
OUTPUT 

FROM 

TRAILER 

BRAKES 

GROUND 

Onstajjation Guide 

1. Mount Battery Case securely to frame, 
jack post or Other suitable location on 
trailer with Breakaway Switch Cable 
towards tow vehicle. 

2 MOM Switch location should be 
selected.to ensure unobstructed line of 
pull in event of vehicle separation. 

3. Bolt breakaway switch bracket to fraine 
of trailer or battery case bracket using 
114'i-bolt and lOcktut-or(2) 1/4" jam 
nuts. (Bolt.and nuts not included in kit.) 

Man Do not over tighten bOlt.; 
Switch must be able to pivot. 

5. Check and install battery. 

6. Wire per schematic. Properly insulate all 
connections. 

7. Attaching to tow vehicle: Attach 
Breakaway SWitch Cable to tow vehicle 
frame being certain the cable does not 
drag on the ground and no strain or 
restriction is placed on the cable. 

8.ift,MIM Do not hook cable to safety 
chain loop or hitch ball. 
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- Proprietary Street 
agalpa Q 4173 

BRISBANE AUSTRALLA 

DIESEL GENERATOR SET 
LOAD TEST REPORT 

CLIENT: 73R/5 RA/'/4: 

SERIAL-NO: 04- / / 002 
ENGINE TYPE: 508,0 1.2,EL7/?F 

ALTERNATOR TYPE: -7-144Y1-7F0/. 

GOVERNOR TYPE: C- 

OVERSPEED TYPE: ,S2 0 
SHUTDOWN SOLENOID: 

LOW. OIL PRESSURE SHUTDOWN: OD 

7Q;/n/ KW: SO KVe- 

E,CHNICAN: 

S.ce oo6y/b 

DATE: 0 2 c:71 

JOB NO/CONTRACT NO: / 
ENG. SERIAL NO: 4- 0 3 7- 44 7 77 
ALT. SERIAL NO: Y. d 6- 0 3 0 7 
STARTER MOTOR: Sot/L' 
UNDERSPEED TYPE: /V Pr 
. 

HIGH WATER: LJDO 

INSPECTOR: 

TIME 
I5-° 4.5- Z. 0 I b 9 0 

OIL PRESSURE foo 146-o 400 

OIL TEMPERATURE iv(e) ,V/- 
. 

SACK-ET WATER 
I EMPBRATURE 

5-0 80 go 

VOLTS 4,.aa 

2,4_63,, 
420 

z <4 ?-- 4/9 
AMBIENT 
TEMPERATURE 2 d^ 6 

Hz 

KW ,s / 50 

OAD% 

I- 0 
REMARKS 

' OAP 7 /-/P -C: 26(1-ir. -1-(-_--5-7-z= 0/ if / s' f77 '7--2r ay /?Pis:17ri,"1: 4,-)147-F:74 
enerator_ a I est_ eport oc 
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SE Power Equipment 
47 Proprietary Streer,'Tingaipa, Qicl 4173 
Telephone: (07) 3890 1744 
PO Box 3306 Tingalpa B.C. Qld 4173 

DIESEL. GENERATOR SET 

CONTROL. FUNCTION TEST REPORT 

CLIENT: eel& d4,lt Li/14f. 

SERIAL NO: 04 /1 .00 
ENGINE TYPE: HAJ 4O 3q 7*- 

ALTERNATOR TYPE: Siietfrt /401 01,-.4 

SEP OMB 

DATE: 

JOB NO: /4i 73.4 ' 
ENG. SERIAL NO: 4,039 744 6 7)7 
ALT. SERIAL NO: A 017( fr 450 307 

3ENSET CONTROL FUNCTIONS FUNCTION LAMP REMARKS . 

Engine High. Temp. Alarm . 
t\/:-. 

1/` ° t, Engine. High Temp. Shutdown 
Low. Water Level Alarm. A/0 I Tripped/Alt., Overload. 

w Oil Pressure Alarm AM- 
ow. Oil-Pressure Shutdown i.4 '-7 

, 

mergenc.y. Stop ' 
. tart Fail Alarm ' [,/ 

enset Running 
*EN:Fault /,//--i- 

. tarter Motor Relay ,.."' 
.uel LoW: V V 
uel Empty V. V, 
ngine. Gauges V. 

. tatus Lamps/Controls V' . 
V 

nderspeed Shutdown . .4;2 0 (,,ot..,7-7-i(2o,,,,, 
verspeed: Shutdown .. 4-.2 t,) 

'emote Start/Stop. - cv 
-mp Test V 
larm Shudown V- -// 
lt,UnderVolts .c--- 20 eoi-J7-17oc 49_ 

It Overvolts , Sr c) eonir7769Z.C4_,71 
'-larger AC Failed -. _ / ,/ 
)ntrcil:Batt. Low Volts 

tart,Batt. Low volts .z cio a 6' ( 
anopy doors Open ,.7 ,. 

udibleAlarrn/MUte ,.,- V 
emote ATS.Control w-1 

ltemator High Temperature 

. 
. 

CUSTOMER TESTING OFFICER: TESTING OFFICER: 
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ELECTRICAL FUNCTION TEST SHEET 
AS 3000 WIRING RULES 

Form 016 

CLIENT: DATE: 

SERIAL NO: JOB NO: 

ENGINE TYPE: ENG. SERIAL NO: 

ALTERNATOR TYPE: ALT. SERIAL NO: 

CONTROLLER TYPE: 

' 
IV ^ 

4 6 ' 
- 7 7i)1 ,,..'' 

'' " ' I. ' 
CB Tripped / Alt. Overload 
Genset Running 
MEN Fault 
Remote Start / Stop 
Engine High Temp. Alarm 
Engine High Temp. Shutdown 
Low Water Level Alarm 
Low Oil Pressure Alarm 
Low Oil Pressure Shutdown 
Start Fail Alarm 
Status Lamps / Controls 
Emergency Stop 
Lamp Test 
Fuel Low 
Fuel Empty 
Starter Motor Relay 
Underspeed Shut Down 
Overspeed Shut Down 
Alarm Shut Down 
Alt. Undervolts 
Alt. Overvolts 
Charger AC Failed 
Control Batt. Low Volts 
Start Batt. Low Volts 
Engine Gauges 
Enclosure Doors Open 
Alternator High Temperature 
Audible Alarm / Mute 
Remote ATS Controls 

Code: 
D= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: 

SEPE Form 016 Electrical Function Test Sheet.doc 
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EQ 
ESTABLISHED 1931 

FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

.-.: 

tr 4f, Clien, , IC 

4,,,, 

0!110 A -1 1 -; 
,A 

. 

A. 
0 

;'. 
!'..... t 

Pt PII- 

rne'tf 4,-1 
.4, 1110. F., "' s;.,. , 4 t , 

'0019g . si , , - ' 411 . 1 ria .,- 
.,:, . 

t, 

,.- 

. sp 

, 

Place tick where appropriate and note any comment: 
,*:',. 4 *: - r ,App,k.,,,g0ift"_ ',,,,, ' 

Hl,,', -a IAlga, ' ' 
'54 ; V1 ati igrf;.! ' S 

1 Welds continuous, neat and clean 
2 Bolts tightened 
3 Bearers completely secured 
4 No sharp corners 
5 Walkway mesh secured (if applicable) , 

6 Levelling bolts supplied and tightened (if applicable) 
7 Inlet/outlet pipeS blanked off for transport (if applicable) ' 1 

, ... 

rt t ,.'.flinlitittettitIMILL::.. t.446-) tinletel , 
1 Engine and fan correctly mounted 
2 Guards in place and secured 
3 Wiring looms securely fixed 
4 .Magnetic pickup fitted and set to correct depth 
5 Exhaust pipe and silencer fitted correctly (if applicable) 
6 Dip stick in place 
7 Oil removed from engine yes / no 
8 Fuel and oil unions tightened 
9 Ancillary equipment fitted and labelled correctly 
10 Inlet/outlet flanges blanked off for transport 
11 Instrument panel securely fitted and labelled 
12 Cables and hoses secured for transport 
13 Oil/water leakage around the engine cleaned up 
14 Ancillary equipment secured for transport (if applicable) 
15 Batteries disconnected for transport (if applicable) 
16 Air cleaner is properly mounted 

ifiNgiraWit y ,, q 
r, 

1 Alternator correctly 'mounted 
2 Alternator leads correctly mounted inside terminal box 
3 - AVR mounted, connected properly and correctly set 
4 Earth stud fitted 
5 Coupling and adaptor properly fastened _ 

6 Cable' box extension secured (if applicable) - 

K ii..Wid INK ... ,,',!( 0001...04*, 1, 40:0010,0: '" ''' '''' -='- t'l ''' ' 

1 Mounted bolts tightened 
2 Clamps on hoses tightened 
3 Ancillary equipment fitted and labelled correctly 
4 Drain plug and filter cap in place 
5 Wiring of ancillary control equipment securely fixed 
6 Water and inhibitor filled yes / no 
7 Electric wiring securely fixed (if applicable) 
8 All flanges fitted (if applicable) 

SEPE Form 017 Final Inspection Checklist.doc Page 1 of 2 
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ESTABLISHEDINI 

FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

9 Inlet/outlet flanges blanked off for transport 
704fralgearaf4063:::: -wkef:i14:ii Meitg.MaKigiW, '''sle: , - 1,, 

1 Wiring properly terminated and numbered 
2 Control equipment mounting bolts tightened 
3 Equipment labels properly fixed 
4 Ancillary equipmentfitted and labelled correctly 
5 Dust seals correctly fitted around doors 
6 Door hinges correctly fitted 
7 Door locks/keys provided 
8 Internally cleaned or vacuumed 
:,:6.iii.V;A:fitifiagiigOirtiaitlagerlitV" - -..i...t..,,,.", Algagaig !.'.:INIRVINi ..-, r. 

1 Plant painted to specification 
2 Any blemishes removed or rectified 
3 Touch .up pint match original colour 

',. Weitir 0 :IOW ::" ' ''' %,s- ,.., ''' I q,Att, .'°: / '' ',..'', - 404:447 Ka 

1 Plant painted to specification 
2 Any blemishes removed or rectified 
3 Touch up paint match original colour 
4 Main label fitted 
5 Doors, locks and keys satisfactory 
6 Glass windows secured for transport 
7 Cable gland plate fitted 
8 All loose equipment removed from inside 
9 Serial number tag fitted 

fiqi,Vir: : .... ' rtilitiOn#0414E7400191,1 79tifert.; -4 r" ' gitk; ::: 4 ' "11),'It''t .4 

1 Equipment removed from assemblies yes / no 
2 Additional equipment to be transported . yes / no 
3 Equipment properly packaged and/or shrink wrapped yes / no 
4 Any special transport markings fitted yes / no 
5 Any special documentation attached yes / no 

S E Power Equipment OA Officer: Date: 

Client Representative (if required): Date: 

SEPE Form 017 Final Inspection Checklist.doc Page 2 of 2 
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.Ea 
ESTABLISHED 1981 

FACTORY LOAD TEST REPORT 
Form 018 

CLIENT: DATE: 

SERIAL NO: JOB NO/CONTRACT NO: 

ENGINE TYPE: ENG. SERIAL NO: 

ALTERNATOR TYPE: ALT. SERIAL NO: 

GOVERNOR TYPE: CONTROLLER TYPE: 

OVERSPEED TYPE: UNDERSPEED TYPE: 

SHUTDOWN SOLENOID: ENGINE SHUTDOWN TEMP: 

LOW OIL PRESSURE SHUTDOWN: 

kVA: kW: A @ UNITY PF: 

'T I ;$ q , 

-St ',3.'. .w 
..,: 

,.,.::;- 
, .74.0.;,: 

OIL , 
'." 

r I., 
.,-,- 

N: y , 
Ill , -. 

-...1,. re. .i--1 

it ' TER :..i5' 
4. ,,.-:,...4.,.;.- ,,.., 24 '' 

y...c.. PE 
-;,..,,,,.. 

551 

',,- 

S\Y-. . 

"AMBIENT --, 70 

,,..4...;,.v.,-. -,,.. - 
TEIVIPERA1TUFiE 

-.:. 

: -,. 

i:',i,,,z-,741.Y? 

'; ,,: VOLTAGE 

" ' , P T., 
:tgi;:F. 4.v 

. 

Code: 

= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: 

SEPE Form 018 Factory Load Test Report.doc 13/12/04 
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ESTABLISHED 1981 

TRANSIENT LOAD RESPONSE 
TEST SHEET 

Form 019 

TRANSIENT LOAD RESPONSE TEST SHEET 

Transient Response for Load Changes: Load pf 0.8 

g.-4, 417.-zig-ggi - 
.1;1:4A arf§giEjegtobalkk, , .,--F 

,? 111 egM=4;',ZUP47344.04P , 

, 4 0 
,,,,, 02 '''''' 

...g4 ,..,' N-- ihg. 

1-2,1FM .--'-,' 
.0 

;' 

4 

- 

,ma, 
F4t-, c07:1 4, 

G 

Q -72 5 
.-st,..40-51 '"U 

A O 
5,u ..i' ' .%'.k 

Change in Electrical kW 

% Change Hz 

% Change Volts 

Recovery Secs - 

kV li:! 1 V W 
WOO an eitrecfrical. 
ro. " -0'14 '4161.2areg 

at . ,"T t Vi,' I 4)1 

',= 4 .00 , 

II A?. Irr4..f?.. 

4,Y; tY-f,'W 

t3, '' 
lIJ 

A. 1,i7A,V,R. 1 

l OareiltIL 
~i, 

C " S ro,.C::W,r4c 

P ; . imi if, 

''''C't, 

4.: ° t 1 
' ..t ,I; tWi 

Change in Electrical kW 

% Change Hz 

.3 Change Volts 

Recovery Secs 

SEPE Form 019 Transient Load Response Test 
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ESTA BUSHED 1981 

SOUND PRESSURE LEVEL 
FACTORY TEST 

Form 020 

CLIENT: DATE: 

JOB NO: JOB TYPE: 

ENGINE TYPE: ALTERNATOR TYPE: 
SOUND PRESSURE LEVEL REQUIRED CibA 

A 

B 

D 

11 '3, 

... 
+1' 

LI ,Lr 

-a; 

il 

LOA 
;r3. ,....; 

..,0 

it 

9 "at.11 

$. 

j, 
'N i 

4., Rs i 

LOAD ,ii 4;i A 

1 44 si k, 14 

Z '.; S'Aj..-' '41 t: 

, 
6 '15 

4 {:,:3 .' 

,.'. 11: 

:;:. 4 

*'./' 

'$01 

,.,, 

.1 

., 

.. 

A' -,`,.-:: 

4, 

A A - 

B. B 

C C 

D D 

TESTING OFFICER: 

SEPE Form 020 Sound Pressure Level Testdoc 14/12/2004 
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ESTABLISHED 1981 

Your RELIABLE Partner 
for Parts & Service! 

For Emergency Service Call 1800 636 744 

Fast Parts Delivery to where YOU are! 
Genuine Parts for ALL brands of Engines, 

Alternators, Pumps, Lighting Towers. 
Service and maintenance programs 

to suit YOUR requirements. 
Remember: Regular Servicing 

(weekly, monthly, half yearly or yearly, depending on your engine) 
ensures Reliable Power availability! 

We Design, Build, Service & Maintain 

SE POWER EQUIPMENT 
47 Proprietary Street, Tingalpa, Qld 4173 

PO Box 3306 Tingalpa B.C. Qld 4173 
Telephone: (07) 3890 1744 
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EQUV 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Qld 4173 

P 0 Box 3306, 

Tingalpa BC Qld 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

!:,,..a.,.-Atmen5mirty:80::g 
.I. i Det6 tifiat -. Ar*,-,3: 

' 

'N.- -lim Argo AI a . 0 , 

I Wieniliq , 
A Rage:41g' It. 

FP'10 

. , 

. 
. 

. . . 

. 
. 

, 

Deliver to: 

. 

Freight 

Sub Total 

GST 

Transport by: . Total 

Date Req. 

Proven Power to Perform. 

9 1 f 
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EQUV 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 
Tingalpa Qld 4173 

P 0 Box 3306, 

Tingalpa BC Qld 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

.37V-r1 
DeiaCriptidh$ ' '":' ' 4" 0.-,..-..: :6,1 ' 

tVfi zgeh,7t,,,,,, - - 4.- rht:o.n. 

. , 

. . 

1 

Deliver to: - Freight 

Sub Total 

GST 

Transport by: _ 

.. Total 

Date Req. 

Provers Power to Perform 
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EQUIP 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Qld 4173 

P 0 Box 3306, 

Tingalpa BC Qld 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

VittrAMMAM, 
qDd`ScriptiOh. 

, 
t,'Z' 
i 

5;1;;: 

,,1!, '''.> 

1 

.,., 

WVA 
ekRa 
:t,...Ra, 4i.v.;livt*, I,,-_,-? 

- 1, 

t 
:74 rreOZNAlla 
Ar.Aillgankr,4 WO' 

. . 

Deliver to: Freight 

Sub Total 

GST 

Transport by: , Total 

Date Req. 

Proven Power to Perform 
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Ear.? 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Qld 4173 

P 0 Box 3306, 
Tingalpa BC Qld 4173 

Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

Description ' 
N.-, 

'''''' 
,441., 

isFT a o , ''''- 
..... VAT: .-irrice. 

. . 

Deliver to: Freight 

Sub Total 

GST 

Transport by: . Total 

Date Req. 

Proven Power to Perform 
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ECATC? 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Old 4173 

P 0 Box 3306, 

Tingalpa BC Old 4173 
Ph: (07) 3890 1744 

Trading Name: _ Date: 

Contact Name: 

_ 

Contact Fax: Serial No.: 

Contact Phone: Order No.: 

msaliT,01.47rriqi ' i,,V liD6seriptippow ..,,, - 
Ift*.W.X"*.t.--Ig:'..Wilaikr.r.at ..Wl.ze. 

' 'vilf40:-,1 

'-iT A 
i,,,,R614-Witit of 
:AlligifriNff , 0 liriV, . k'n.:;.'-' , - 

, ty40A 
tAi.i.ti,641.kr 

AR,,FiceP40-14 
1..W....r4it.41.4 A. .,, 

. . . 

Deliver to: Freight 

Sub Total 

GST 

Transport by: . Total 

Date Req. 

Proven Power to Perform 
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EQUV 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

loitP& 
. atet wv, '.,,,75Vx ' 4' ''','.- , ..,., 

Ft i aLitsocipev.ota 
,6';,-gitit.-W-.0.., Ag-p,, -tfinf:INVIP,,e.*.-- i''' . . ' Ti*V4*T4,1 ,'- :-.4 .:.3e ,:p. . - 

ADEkleompiete. ,, .,:, ,, *4, 
4714.212Wa. 

- tServiee -, yo 

. 
- 

. . 

. 

. 

. 
. 

Proven Power to Perform 
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EQUV 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

,,,, hl il 
Sie ....1",..`1. 

At -,.,,, ''.N:, 

, ', 
et t 4 
m, vi. Itit- 

.. 
. 'tqZeitr-igte, ' ....`.6.," ,igkelg 

CO, exitli or omplele, .. ;,: - ,'..N. r: Atv 

ttifa,;,,i13"a.gt.Wils:,,S&A'3.:?.01"Nia:M44:14:,,Zli , 
N z -13 .. 

ValMtz'tiVy c11 t'Serviced by 
3."ztzv..ortkvt 

. . 

-; 
... . 

Proven Power to Perform 

Mt( 
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EQUI9 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

., -14,.- i 
her 40 fire" 11,4' 

ItVeeli 

tT, ,... 1 

's 0 ,t 
'T.-1% 

PKWA ZetgAan; 6, 
q.v.tiV':.;:t?, li? rc 4,t +, ' kScope bmpleted %. k,,. 

,1 '' ''''fe4P,; 4 
3,,,a;104.114443 d c111-34AA10 , 14...4 , - ,, 

4' ' n" g64 _ 4. 

etrmite 
ri'L.WVOL c?: 

Proven Power to Perform 
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EQUIP 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

' ; ?!: 

... ;-, e.., 

et'-i- i,,, 

..,,, 

11,-,). 
I, 1- ' *J. ' - 

=;dglgiltaims;:_gt ... . , 'nsfrg4PFq. oW ' ks.c f, 
., 4 1, . .'l 

OS76.00-ekt, /or i:' molete: ' ,P4... 4C.. ' 
aignnPf 4'.,,S1,:ii.4 '%47,65:11%Art4T,L'a% ' ' S..- ,... 4,,, 

FAVilAggi,# 

4SAlt0-1,94iteli- ;., !,--.. 

. . 

L 

Proiren Power to Perform 
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MULTITRODE PROBE INSTALLATION 

TYPICAL WET WELL INSTALLATION 
FIG.1 

MOUNT PROBE NEAR INFLOW 
TO ACHIEVE SELF CLEANING 
EFFECT CAUSED BY AGITATOR 
ACTION 

BOTTOM OF PROBE 1/2 inch 
ABOVE MINIMUM PUMPING 
LEVEL 

MINIMUM PUMPING LEVEL 

STAINLESS STEEL 
BRACKET 

STAINLESS STEEL 
HOOK 

FLEXIBLE 
PROBE 
CLEANER 

CABLE tIES 

APPROVED SEAL 

PROBE CABLE 

PROBE MOUNTING 
AG. 2 

SEWAGE WET WELL INSTALLATION 

Important: 
* Hang probe in turbulent area of wet well. 
* Ensure a minimum of 12 inches clearance from any surface. 
45 Ensure bottom of probe is 1/2 inch above minimum pumping level. 
* Do not use bottom sensor as earth or ground. 

DRAW PROBE UP 
THROUGH CLEANER 

PROBE CLEANING 
FIG.3 

ROBE LOCATION: The MultiTrode Probe is designed to be supported on its control cable 
\zee Fig.1) from the Suspension/Cleaning Bracket supplied with the probe. It is desirable 
for the probe to be located near the inflow in a reasonably turbulent area of the wet well. 
The inflow should not be allowed to run directly on to the probe, but the surface agitation 
of the inflow area is beneficial in keeping the probe clean. Before deciding on probe location, 
the wet well should be pumped down as far as possible and the probe suspended from its 
approximate position to ensure that adequate clearance exists from objects in the pit. A 

minimum of 12 inches clearance should be maintained from. any conductive surfaces. 

MOUNTING: Fix the Suspension/Cleaning Bracket (Fig.2) on to the inside of the wet well, 
ensuing clearance from covers and the ladder access. To mount the probe, first thread 
the cable through the stainless steel hook provided. Place the hook onto the mounting 
bracket or eye-bolt and adjust the cable length until the bottom of the probe is 1 /2" 
above the minimum liquid level. Fasten the cable to the hook using cable ties. Draw the 
loose end through the conduit to the control panel. 

CLEANING: Provide sufficient slack in the cable to allow the probe to be drawn through the 
cleaning bracket (Fig.3), or taken out of the well for cleaning. MultiTrode systems are 
designed so that the need for probe cleaning is greatly reduced or eliminated. This is 
nchieved by correctly, positioning the probe and selecting sensitivity on the level controller. 
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TLTITRODE RELAY 240VAC kAITR 2) INSTALLATION SHEET. NO2 
CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION 

CHOSEN HI ALARM 
SET PONT 

NOTE: 
espirato earthing .1 
tad 1.111111.1.7 

RELAYS PROGRAMMED FOR 
-DISCHARGING DUTY, STANDBY 
-CHARGING ALARM 
-Instant activation 
-20K ohm. sensitivity 

NOTE: 
Connection shown as common 
stop for both pumps, 
however separate stops can 
be accommodated If required 
as shown dotted 

115WHAL 
STRIP 

DUTY 

2 
3 
4 

5 

ai 
ai 

hie 
D a 

RELAY DIP SWITCH SETTINGS 

STANDBY ALARM 

DUTY 
PUMP 

CONDI= 

I I 

t 

3 
kll 2 

4 i 4 4 
5 DIA 5 

rail a 
STANDBY 

PUMP 
CONTROL 

I 1 

CSIOSIN STANDBY PUMP 
START SET POINT 

CHOSEN DUTY PUN. 
START SET PONT 

CHOSEN PUMP STOP 
SET PONT(S) 

MULTITRODE 
10 CORE CABLE 

MULTITRODE 
133.11 SDISORED PROBE 

2 
3 
4 
5 
e 
7 

0 

P.1.1 KA I ti Ha CM 
CHir 

WAX 
ADM A 

GanUrral I." I 

wad ma- ga a ..240VAC 

14451:11[1161111 

IG 1111IMIIIIII:11 

SELECT 
DESIRED LEVELS 

ftai 
Faal 
ETA/ 
[tie 
Die 

IMPORTANT 
HIGH ALARM RELAY SET IN 
DISCHARGING MODE. LOW 
ALARM RELAY SET IN CHARGE 
MODE USE ;15 AND fIEL 
FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

HIGH 
ALARM 

CONTROL 

%)1 :) ;11(4 %) 

Witia EMI EMI IN 
017 

oaAr 71 

Ku Taw 

Uada I.d 
s Octal 

ea 6 Maki VTR - 

101 II 00IIIENZI 

77777 [4 0 [4 10 [4 0 10 [4 

-SPACING 
5mm 

MINIMUM 

10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MIR RELAYS SET IN DISCHARGING MODE 
RELAY .1)urc CONNECTED FOR ACTIVATION AT SENSOR jB DEACTWRCH AT '10 
RELAY ,RTANDRY CONNECTED FOR ACTIVATION AT SENSOR f8 DEACTIVATION AT #10 
RELAY ALARM. CONNECTED FOR SINGLE POINT ACTIVATION AT ft 
FIGURE-4 

SUPPLY 

WARNING: Always separate probe cables from power wiring 

RELAY PROGRAM FUNCTION'- 

SWITCH No 
SETTING 
1 2 

SENSITIVITY 

OFF OFF lk SI 
Concentrated Acids, 
Minerals, Alkallnes 

OFF ON 4k SI Acids,Alkalines, Diluted 
brine,Sea water 

ON OFF 20k SI 
Suilage,Sewage effluent 
Town water 

ON ON 80k fl Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ONOFF CONTROL IN A DISCHARGING SITUATION 

CHOSEN PUMP START 
SET POINT 

CHOSEN PUMP STOP. 
SET POINT 

RELAY DIP SWITCH SETTINGS 

RELAYS PROGRAMMED FOR 
-DIsharging 
-Instant activation 
-20k Ohm sensitivity 

Note: 
Separate earthing of 
tank usually unnecesscry 

--- MULTITRODE 
10 CORE CABLE 

TERMINAL 

2 
3 
4 
5 
a 

IL I Eii 
PTA 

CNA 
IK,16 

PUMP 
CONTROLS 

MUL ODE 
MULTI SENSOREO PROBE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR 17 
DEACTIVATED AT SENSOR #10 
FIGURE-5 

SELECT 
DESIRED LEVELS 

POWER 
SUPPLY 

SINGLE POINT OPERATION FOR DISCHARGING 
RELAY DIP SWITCH SETTINGS 

HIGH 
SET POINT 

MULTITRODE 
SINGLE SO4SORED PROBE 

3 h 

1 

RELAYS AYS PROGRAMMED FOR 
-Disharging 3 

' -Instant activation 4 
-20k Ohm sensitivity S 

6 

Note: 
Separate earthIng of 
tank usually unnecessary 

Lil 

Ltij 
Gib 
CFA 

k 14 01[4 110k 4401 

OFT 
, . 

ear 

I 
1:=1 

1101.11 NEII IIINZI 
ig414- 

-ewe-- 

1 SINGLE SENSOR PROBE CONNECTED TO 
SINGLE MIR RELAY IN CHARGING MODE 
ACTIVATION AND DEACTIVATION AT SAME POINT 
RGURE-0 

POKER 
SUPPLY 

SENSOR VOLTAGE 

NO OF OUTPUTS 

CONTACT RATING 

CONTACT LIFE 

SPECIFICATIONS 

12VAC NOMINAL 

2 SETS. 1 NO & 1 CHANGEOVER 

5 AMP 250VAC RESISTIVE 

1050PERATIONS 

240. 110, 240VAC, 50/60Hz 
24, 12VDC 

3.4VA (MAX) 

H74(2.78) X W45(1.77) 
X 0114(4.5) 

2 X 2.5mini (0.64' INCH) 

GREEN - POWER ON 
RED - ACTIVATION 

DIN RAIL OR 2X4frim SCREWS 
(3/16.) 

SELECTABLE VIA SWITCHES 
1K, 4X. 20K, 80K 

SELECTABLE VIA SWITCHES 
CHARGE/DISCHARGE 

SELECTABLE VIA SWITCHES 
2.5, 5, 10, 20, 40, 80. 160 

MINUS 10' C (+14' F) 
PLUS 60' C (140' F) 

SUPPLY VOLTAGE(+-10%) 

POWER CONSUMPTION 

DIMENSIONS mm (Inches) 

TERMINAL SIZE mm (In) 

DISPLAY LEDS 

MOUNTING ARRANGEMENT 

SENSITIVITY (OHMS) 

MODE 

DELAYS (SECS) 

WORKING TEMP C(F) 

AX 
BOO-4011 
ens -Con 

MIILTITHODE 

1 . "..4 A . 

vs.ER!Ila-mmmor-op-aL,F.a.E. 
IFTW.:11111111IiTHAWNIIL Avel. 
F1,:fa7,3Nrer.1:12.1:1:17:I.4..:MINITYLKIt11111,T,14 

. 'I o' ' . :11LN/1' 11 -751 
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Mui,TITRODE RELAY 240VAC kiviTR 2) INSTALLATION SHE 1. NO1 
CONTROL OF THREE APPLIANCES IN A CHARGING SITUATION 

I I 

N 11318 28 

CHOSD4 PUMP STOP 
SET POINRS) 

CHOSEN DUTY PUMP 
START SET POINT 

NOTE: 
sward. =tarp ar 
tan many Lamasery 

RELAYS PROGRAMMED FOR 
-CHARGING DUTY, STANDBY 
-DISCHARGING ALARM 
-Instant activation 
-20K ohms sensitivity 

NOTE: 
Connection shown as common - 
atop for both pumps. 
however separate daps can 
be accommodated If required 
as shown dotted 

DUTY 

2 

1 
5 
6 

ETA 
DAA 
E.0 

f..I 

C4OSIG1 STANDBY PUMP 
START SET POINT 

0105D4 LOW ALARM 

SET POINT 

4 

- 5 

6 

- 7 

B 

- 9 

RELAY DIP SWITCH SETTINGS 

STANDBY. ALARM 

DUTY 
PUMP 

CONTROLS 

I I 

1114C: 
MUM BM 

1Fn]IEiIKUI;1 

MULTITRODE 
10 CORE CABLE 

STANDBY , 

°N 

2 
3 
4 
5 
6 

STANDBY 
PUMP 

CONTROL 

I I 

14111:111:1111141 
. OPer 

Ale 11111IFIGIE 

SIH2 A I LI98:11.442 

gBit Cantr6 
4 WM IITR- 
s 

..240VAC 

ow 
MD UDE 

Eft 2 Central 
24M LAW 

iNii O 

Mold MIR- 

..240VAC 
lie IIII.L'II1 

2 
3 
4 
5 
6 

KATI 

tug 
FTI 

IMPORTANT 
LOW ALARM RELAY SET IN CHARGE 
MODE, NCH ALARM RELAY SET IN 

DISCHARGE MODE USE 05 AND ols 

FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

LOW 
ALARM 

CONTROL 

I I -SPACING 
5mm 

MINIMUM 

IRRE 

D322 Lad waa 2 Central 

Model 11111- 

2 »240VAC 
1101121te1 1111111110:1 1011111110E111121 

10 

SELECT 
DESIRED LEVELS 

MULTITRODE 
111.11.11 SENSORED PREEE 

10 SENSOR MULTI DIODE PROBE CONNECTED TO 3 MTR RELAYS SET IN CHARGING MODE 
RELAY DIM CONNECTED FOR ACTIVATION AT SENSOR f4 DEACBVIION AT #1 

RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR #8 DEACTIVATION AT r 
RELAY ALARM CONNECTED FOR SINGLE POINT ACTIVATION kT #10 

FIGURE -4 

SUPPLY SUPPLY 
F1011131 
SUPPLY 

RELAY PROGRAM FUNCTIO 

SWITCH Na 
SETTING 
1 2 

SENSITIVITY 

OFF OFF 
1k 0 Concentrated Acids, 

"- Minerals, Alkalines 

OFF ON 
4k Acids,Alkallnes, Diluted 

brine,Sea water 

ON OFF 20k f2 
Sullage,Sewage effluent 
Town water 

ON ON 80k0 Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON 

PONE 

Charge 

MTR DIMENSIONS IN mm. 

WARNING: Always separate probe cables from power wiring 

ON-OFF CONTROL IN A CHARGING SITUATION 
RELAY DIP SWITCH SETTINGS 

CHOSEN PUMP STOP 
SET POINT 

1 
RELAYS PROGRAMMED FOR 2 
-Charging 3 
-Instant activation 4 
-20k Ohm sensitivity 5 

e 

SINGLE POINT OPERATION IN A CHARGING SITUATION 
RELAY DIP SWITCH 

1 

RELAYS PROGRAMMED FOR 2 
-Charging 

. 3 
-Instant activation 4 
-20k Ohm sensitivity 5 

8 

SETTINGS 

6.0- 

Note: 
Separate scathing of 
tank usually unnecessary 

MULTITRODE 
10 CORE CABLE 

TERMINAL 

PUMP 
CONTROLS 

Note: 
Separate earthing of 
tank usually unnecessary 

114.0 
ALARM 

';') (;;) ;) L 7 (I :3 

P-14Pialt411111 

LOW ALARM 
SET POINT 

CHOSEN PUMP START 
SET POINT 

. I 
MULT1TRODE 

SINGLE SENSORED PROBE 

MUL ODE 
MULTI SENSORED PROBE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR #10 
DEACTIVATED AT SENSOR #7 
FIGURE-5 

SELECT 
DESIRED LEVELS 

I 

1:5=21 
lie 11:11DEIIIIIIZI 

(VZ C: CV.) C',3) 

- POWER 
SUPPLY 1 SINGLE SENSOR PROBE CONNECTED TO 

SINGLE MTR RELAY IN CHARGING MODE 
ACTIVATION AND DEACTIVATION AT SAME POINT 
FIGURE-8 

PO 
SUPPLY 

a: 
FAX 

I-- 45.0 -I 
5141i1AEluiliiaii.1144 

EiTTIIIIWIRBBRIC/1:11:frilDIMT17.I.111111111WITE, 
,4 

511-(47N57111111111111111111"TAMm.I.Ilievo.... 
:TATT..17.1:71:11iF "Piel1101TWIramiTii. 

o -rig 
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N _ PR 

TIMING DIAGRAM 
DIAGRAMME DES TEMPS 

ZEITDIAGRAMM 
DIAGRAMMA TEMPI 

Phase Sequence / Falk nd Under Voltage Relay 0 Sequence )hase / Relais de defaillance et de sou__ 

Phasenbereich / Ausfdll - and Unterspannungs Relais Sequenza di fase / Rele guasti e sottotensione 

MOUNTING DETAILS 
INSTRUCTIONS DE MONTAGE 
MONTAGEAUFOHRUNGEN 
JSTRUZJONI DI MONTAGGIO 

With f kargeor Breice / largh.. 35 mm (DIN 438e0) 

R(L1) 

Y(L2) taM 
B(L3) 

.-1r,:i1PerEVA7.-1111..-.2. 
ANBUIW eltaa5fAT:2:;-: 

B(L3) ."' 

INCORRECT PHASE SEQUENCE. 
ROTATION 
PHASE FAILURE / LOSS 
UNDER VOLTAGE - ADJUSTABLE TRIP 
LEVEL 

INSTALLATION AND SETTING 

BEFORE INSTALLATION, ISOLATE THE SUPPLY. 

Connect the unit as shasn in the diagram above. 

Standard setting: 

Set trip level 
Apply power (green LED on, red LED on. contacts 
15 and 18 dosed). 

For large regenerated voltages: 

Ino-ease setting (red LED off). 

Slowly decree setting (red LED on). 

Troubleshooting 

Check wiring anti votage present. 
If incorsed sequence. 

Revensearly 2phasss. 

CONNECTION DIAGRAM 
DIAGRAMME DE CONNECTION 
SCHALTBILDANSCHLUSS 
DIAGRAMMA DI CONNESSIONE 

Th. relay 6 shcwn 
in Use phase fail 
consadon Niigata) 

(L1X 
R Y B 

Arnhem temperature: -20 to +60°C 
Relisice hurrifity: +95% 
Contact rating: 1 is C.O. 

ACI 250VAC 8A (2000s /°) 
AC IS 250V AC 2.5A 
DCI 25V DC EtA (LOW) 

Electrical fie: 2 150.000 (AC I) 

hbusing: to UL94 VO 
Wight e 1013g 

Mounting option: to BS5584:1978 
(EN50 002, DIN 46277-3) 

Ten-ninal conductor 
size: 5 2 x 2.5mm' sold /stranded 

Approval: UL. CUL. CE Coal:font 

The adorrretion pacreided or tot kerma is bekved to be accurate 

(subject to change isithaut prior notice): however. 
. use of such idol-motion shall be entirely at de user's own risk 

0 SEQUENCE DE PHASE INCORRECTE 
DEFAILLANCE DE PHASE / PERTE 
SOUS-VOLTAGE - NIVEAU DE 
DEPLACEMENT ADJUSTABLE 

MONTAGE ET MISE AU POINT 

AVANT MONTAGE, GOLER L ALIMENTATION 
Branchement cornme irdique dens k diagranvrc d-dessus. 

Restage standard: 

Regler lenheau de deplacernent 
Apphluer la puissance (LED verte aurree. LED rouge 

allumee. contacts IS et 18 fernsks). 

Pour des gracts voltages regenetts: 
Aware k riglage (LED rouge eteir50: 
Deaohre 6-eel-rent k reglage (LEE?riitge Aimee). 

Intervention (pour raglan to probleitte) 

Verifier les fees et 6 volte present 
S sequence imams,. tn. 

Inverses 2 phases. 

' FiHES TECHNIOUES': 

'Voltage d i ahnereetion 
contraler. 
(note en phase) 

Isolerrent 

Input:on nominah' 
resistant 16 tension: 

Puissance cormornmee 

I. 180 - 260V AC 4e--631-1z 
2. 300 - 500V PC 48 - 63142 

5.55kV (contiethrare 
damnation et le retais) 

4kV (1.2/506S) 
c 4VA 

Dike de terrpta ISfralifaikihee) 

Temperature arnbiante: +60°C 
Hurredite relative: 
Evaluation du contact 

Diode de vie electrique: 

Boitier 
Poids: 

Option de montage. 

Toile du oorducteus 
tenninak 

Horn:it:lotions: 

+95% 
I x Irreerseur 

AC1 250V AC 8A (2000VA) 
ACIS 250V AC 2.54, 

DCI 25V DC EA (200VV) 

2 150,000 (AC I) 

I UL94 VO 
I08g 

a 855584:1978 
(EN50 032, DIN 46277-3) 

s 2 x 2.5mn? loran / 

UL.,CUL CE Deference 

Les indications contenues dans ce document sect exactes (sous 
reserve de chargerrerc sera auto preelable) matelot aux risques et 

peas de I' utisateur 

FALSCHE PHASENFOLGE / UMLAUF 
O PHASENAUSEALL / VERLUST 

-D UNTERSPANNNUNG 
NIVEAUVERSCHIEBUNG VERSTELLBAR 

EINBAU UND EINSTELLUNG 

VOR EINBAU DIE STROMVERSORGUNG ISOUEREN 
Smartmenorgung ansdiessen We in Schaltbed unten angeaegt 

Standarderistellung: 

Stancherschiebang einstelfen. 
Energie anbringen (LED grin an. LEO not an, Kontakte 15 und 
18 gcschlossen). 

FOr grcsse zurbcigeworriene Spannung: 

Eirstelking erhahen (LED rot sus). 

Einstegung langsvn senken (LED rot an) 

Stetrungsbehebong 

Oberpriitung von Leiturgen and gegen...4,6pr Spannung. 

Folgefehler. 

2 Phases terschalten. 

DATEN 
. 

,s,yerny...p.g/ 
Spinnalgskontnalle U: 
(phase P. phase) 

Isolation: 

lfilenn=lrispube 

Spannungswiderrond: 

Eretgeverbrauch: 

I. 180 - 260V AC 48 - 631-6 

2: 300 - 500V PC as . 631-6 

5.55kV (Versorgurg zu Retie 
Kontakt) 

4kV (1.2/50p.5) 
K 4VA 

Hyeerese: +2% 
Zeioteuerung (t): si IS (Felesteuerung) 

Urtgebungsternpermtur. -20 in +60°C 
ARgerreiner 
Feuchtigkeitsgehalt 

Koraaht Belasturg: 

+95% 
I x Wechsler 
AC I 250V AC BA (2000VA) 
AC 1 250V AC 2.5A 
DCI 25V DC 84 (200W) 

Elekeische Leberedauer. a 150.000 (AC1) 

Gehiuse: 
Gewictc 
Befetegungswahl: 

AnschlussIdemrre 

/Ketelgresse: 

Gerehrniguiven: 

bis UL94 VO 
e 108g 

be 1355584:1978 

(EN50 037., DIN 46277-3) 

2 x 2.5mm' Festdraht / Litze 

UL, CUL. CE Obereinstirrrnong 

Es hanzlek sick ih dimen Unterlagen ten tea genau belannte 
Angaben, (Anderungen vorbehakn) jedoch dose Anderungen lateen 

auf eigene Gefahr des Benuvers. 

M3PR-Q-A1999 -07. 29(T) 

ltage 

SEQUENZA FASE ERRATA / 
ROTAZIONE 

O GUASTO DI EASE / PERDITA 
O SOTTOTENSIONE - UVELLO SCATTO 

AUTOMATICO REGOLABILE 

MONTAGGIO E REGOLAZIONE 

PRIMA DELL'INSTAUAZIONE:ISOLARE 
L'AUMENTAZIONE 
Colleve heed cone Austrato nel clgrnrra it ew. 
Impostazione strdard: 

Feszre I Fella cfi sotto automatic°. 
Appkare la patellae (LED verde acceso. LED sesta acc.o. 
contatti 15 e 18 dim). 

Per gran& voltam+ rigenerati: 
Aurrentare 6 regobaione (LED noon spento). 
Disinter, lerstan-en regobvicne (LED town 
acre.). 

LocallsarazIon gunet1 

Verieare I cabteggio e 6 presents dela tensor. 
Verifcare se la sequenza 6 errata. 

trwertire 2 fast 

SCI-IEDATECNICA 

Alimentazione/controlo I. 180 - 260V AC 48. 631-11 

tensiore 2. 300 SOOV AC 48. 631-ie 

(da hie a lase) 

hoterento: 5.556V (carets° no risk e 

airnerstaziore) 
Impulse noninale 

resisterea alb trainee: 4kV(1.2/5065) 
Corsumo erergetico: .c 4VA 

Isteresi: 

Awiam. ritardato (0): 

2% 
IS (de goner) 

Ternperanin emit:ere:et 

Unlike relatives 

Portata content 

Vita elettria 

da -20 a +60°C 
+95% 
I x confetti in scent» 
ACI 250V AC PA (2000VA) 
AC I5 250V AC 2.5A 
DCI 25V DC OA (200Wy 

2 S50,000 (AC I) 

Alloggiamento: 

Peso: 

Opziore rroruggio. 

Dirersiori urto 
conduttore terrninale: 

second° UL94 VO 
108g 

secondo 855584:1978 
(EN50 002, DIN 46277-3) 

52 x 2.5mrrya a filo pieno/ a trefoks 

Orrologatonk UL CUL . Code...mink CE 

Le informaieni fornite nil prsente docurrento tan preche (salvo 
frodfiche serve pres....iso); futente si assume tuttavia cgni rischin 

ern foso the ne fart 

Broyce Control Ltd., Pool Street, Wolverhampton, West Midlands WV2 41-IN. England V+44 (0) 1 902 773746 sP +44 (0) 1 902 420639 Email: sales@broycecontrol.com Web: http://www.broycecontrol.com 
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tiF recher Overload Relay Applicaltion and Installation 

;chu Application et installation du relais de surcharge 
Uberlastrelais Anwendung and Installation 
Aplicacion e instalacion del rele de sobrecarga 
Aplicacao e Instalacao do Reid de Sobrecarga 
Applicazione ed installazione dei rele termici 

91 Miltido));rpf[iL TRNO- 

At1-01 2K 0`,7 

(Cat CEP7-A_ -M_ 

CAT CAT 
30 'N.-, 
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I viii 1,41111.4 
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11111011441" 

0 . 
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Operating Modes 
Modes d'exploitation 
Betriebsarten 
Modos de operacion 

Modos de operacao 
Modality di funzionamento - 

o Auto: Push and turn reset button to Auto position. The relay resets automatically, 
(approximately 2 minutes after tripping.) 
Man (Manual): Reset by pushing button in. 
Trip (Tripped): Push and turn reset button counterclockwise to manually trip. This 
action causes N.O. and N.C. contacts to change state. Releasing button reverts 
device to manual mode. 

o Auto: Enfoncez at tournez le bouton de remise a zero sur la position Auto 
(automatique). Le relais se remet automatiquement a zero (eM/iron 2 minutes 
apres to dec(enchement). 
Man (Manuel) : Remettez a zero en enfongant le bouton. 
Trip (Declenchement) : Enfoncez at tournez le bouton de remise a zero vers la 
gauche pour effectuer un declenchement manuel. Cette action entraine le 
changement d'etat des contacts N.O. (normatement ouvert) et N.C. (normalement 
ferme). Le relachement du bouton remet le dispositif en mode manual. 

o Auto: Drucken Sie die Reset-Taste und drehen Sie sie in die Stellung Auto. 
Das Re lais wird automatisch zuruckgesetzt (etwa zwei Minuten nach dem 
Auslosen). 
Man (IVIanuell): Drucken Sie die Taste, urn das Relais zurackzusetzen. 
Trip (AusgelOst): Drucken Sie die Reset-Taste und drehen Sie sie im 
Gegenuhrzeigersinn, urn eine manuelle AuslOsung zu verursachen. Hierdurch 
wird der Status des Schliel3er- und Offnerkontakts geandert. Nach darn Los lessen 
derTaste geht das Gerat in den manuellen Modus Ober. 

o Auto: Presione y gire el botOn de reseteo a la posicidn Auto. El rele se restablece 
automaticamente. (Aproximadamente 2 minutos despues del disparo.) 
Man (Manual): Restablezca presionando el botOn. 
Trip (Dlsparo): Presione y gire el boton de reseteo en sentido contrario al de las 
manecillas del reloj pars disparar automaticamente. Esta acclOn causa qua los 
contactos normalmente abiertos y los contactos normalmente cerrados cambien 
de estado. El soltar el boton invierte el dispositivo al modo manual. 

CEP7-A32 

CEP7-A37 

CEP7-A45 _ 

CEP7-A86 PUSH TO 
RESE3."-- 

CEP7-M32 

CEP7 -M37 

CEP7-M45 

CEP7-M86 _ 

Man 

to Trip 

PUSH TO 
RESET/- 

o Auto: empurre e gire o botao de ajuste ate a posigao Auto. 0 rele se rearma 
automaticamente (aproximadamente 2 minutos depois de disparado). . 

Man (Manual): pare rearmar, empurre o botao para dentro. 
Trip.(Acionado): empurre e gire o botao de ajuste no sentido anti-horario, pars disparar 
manualmerite. Com isto, os contatos N.A. a N.F mudam de estado. Soltando-se o botao, 
o dispositivo volta ao modo manual. 

o Auto: spingere a ruotare it pulsante sulla posizione Auto. II rele si ripristina 
--automaticamente dopo it raffreddamento (all'incirca 2 minuti dopo l'intervento). 

Man (Manuale): si ripristina spingendo it pulsante in dentro. 
Trip (Scattato): per provocare manualmente fintervento spingere e ruotare ii pulsante in 
senso antiorario. L'azione cambia lo stato dei contatti da N.O. (normalmente aperto) a N.C. 
(normalmente chiuso). Rilasciando it pulsante it dispositivo torna alla modality manuale. 

*Auto: 9 -t 1-;VP ././Fill.-7,k3)1+,, u-r rift ingc.:t I- L 

1- ( I- ) 2 'M. 
Man (C/i) : rY ::-.1"111 LT I) L 

Trip ( 1- 9 'V : 9 -t VII Lfsbi h OM-ant- in! 

1-111--c. I- 9 y frt, I ttAz. , N.C. 1,06,01Y;f8h9 

1-r. :lip :./1-7ctzw-4-LREztitf-Th- rz-ga, 1--4-0 

Auto : tItE31140131- 
.e.zAitivi_n o(tyitrrfleatiam .) 
Man(i))): T11-11F-HMT, 
Trip(Wfl): #zT V 1t.10,2FOLPI 

46,,,VkIE-405 Mlik 91111 V1 f, 

ATTENTION: Do not use automatic reset mode in applications where unexpected automatic restart of the motor can cause injury to persons or 
damage to equipment. 
ATTENTION : N'utilisez pas le mode Remise a zero automatique darts les applications oh un redemarrage automatique inattendu du moteur pourrait 
provoquer des blessures personnelles ou des degats materiels. 
ACHTUNG: Der automatische Racksetzmodus dart nicht in Anwendungen verwendet werden, in denen der unerwartete Neustart des Motors zu 
Personen- oder Sachschaden fahren kann. 
ATENCION: No use el modo de reseteo automatico en aplicaciones donde el rearranque repentino del motor pueda causar lesiones personales o dailo 
al equipo. 
ATENcAO: nao utilize o modo de reajuste automatico em aplicagOes nas quaffs o reinfcio automatico e inesperado do motor,possa causar ferimentos 
as pessoas ou danos ao equipamento. 
ATTENZIONE: non usare la modality di ripristino automatico in applicazioni dove it riavviamento automatico improvviso del motore put> provo, 
infortuni o danni all'apparecchiatura. 

: t/ ri I fa < 5410) to 
Z111--e6ts 9 -t s2 Is QM ts < tf 

: 4V1.9:f47-LS 

Contact Status 
Etat des contacts 
Kontaktstatus 
Estado del contacto 

Situacao de contato 
Stato dei contatti 

,R Pik 

(2) 

Normal Test Tripped 

95-4-r--- 96 Closed Open Open 

977-1 I--- 98 Open Open Closed 

Normal Tripped Test 
97 95 97 95 97 95 

400 1 4_0 6_1 0 
0 

01 
0 

98 96 98 96 98 96 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 176 of 548



Features Caracteristicas 

;aracteristiques Funzioni 

Leistungsmerkmale 01q1-4 

Caracteristicas t1::rt Err:314ft 
To adjust trip current, turn dial until the desired current is 
aligned with the A pointer. Trip rating is 120% of dial setting. 
Pour regler l'Intensite de declenchement, tournez le cadran jusqu'a 
ce que le pointeur solt sur l'intensite voulue. La valour nominale 
de declenchement est de 120% du reglage cadran. 

Zur Einstellung des Auslosestroms drehen Sie den Schaller, bis der 
Zeiger a auf die gewiinschte Stromstarke zeigt. Der zur Auslosung 
erforderliche Nennstrom betragt 120% des eingestellten Wertes. 
Para ajustar Is corrlente del disparo, gire el dial hasta que la corriente 
deseada este alineada con la marca A. La capacidad nominal del 
disparo es el 120% del posicionamlento del dial. 

1-,)y7PIOAMMTLIa. Oicpt&a) 
IFIA91),AMLWT41-1Lo 
1-')v14Kas4tAilatfit10120%-rr. 

.UVOMIITIELMAZ,OaUOVI,RPfiR 
MitfbA4AA.MitfltMNIfiliMMtkft 
m7Tflanumo 

Para regular a corrente de disparo, gire o disco mostrador ate que 
a corrente desejada esteja alinhada com o Indicador A . A classe 
de disparo corresponde a 120% da rnarcacao no mostrador. 
Per regolare la corrente di intervento, ruotare II regolatore fin quando la 
corrente desiderata none allineata con it puntatore . II valore nominale 
di intervento corrisponde al 120% dell'impostazione del regolatore. 

30 '.\-/ 

WON 

= 1 X FLA 

S.F. <1.15 

S.F. 21.15 

ye FLA 

= 1.73 

Push To Test 

Enfoncer pour tester 

Testschalter 

Presione pare prober 

Pressione pare testar 

Spingere per provare 

(3) 

30 r\-, 

STAR DELTA (YA) 

DOL 

FLA 

1.73 

= 1 X FLA 

Trip Indicator Window 
Yellow indicator not visible: Not Tripped. 
Yellow indicator visible: Tripped. 
Fenatre d'indicateur de declenchement 
Indicateur jaune non visible : pas de declenchement 
Indicateur jaune visible : declenchement 
Auslosungsanzeigefenster 
Gelbe Anzeige nicht sichtbar: keine Auslosung 
Gelbe Anzeige sichtbar: Auslosung 
Ventana indicadora de disparo 
Indicador amarillo no visible: No disparado 
Indicador amarillo visible: Disparado 
Visor de disparo 
Se o indicador amarelo nao estiver visivel: nao disparado 
Se o indicador amarelo estiver visivel: disparado 

Finettra indicatrice dl intervento. 
Indicatore giallo non visibile: non. scattato. 
Indicatore giallo vlsibile: scattato. 

1' 9 -f 

41,-c04-.0,,Aft :1' 7'cr: 

aft %:7.--751.-Atii..-C1.)ZA,18- 9 

NItlifiltVR13 
Ltii-,1Z*2%Th &TOM 

E RAM 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 177 of 548



A 

F 

G 

f 

C 

CAT A B. D E F G H J K 

mm 45 107 66.6 25 0 50 48.3 2 (2)-04.2 
CA4-5, CA4 -9 

(in) (1-49/64) (4. 13/64) (2-5/8) (63/64) -- (1-61/64) (1-29/32) (5/64) ((2)-11/64e) 

CA7-9, CA7-12 mm 45 131 88.5 29 -0.8 35 60 85.1 2 (2)-o4.2 

CA7-16, CA7-23 (in) (1- 49/64) (5-5/32) (3-27/32) (1-9/64) (-1/32) (1-3/8) (2-23/64) (3-11/32) (5/64) ((2)-11/640) 

mm 45 136.5 92 29 -0.8 35 60 104.7 2 (2) -o4.2 
CA7-30, CA7-37 

(in) (1-49/64) (5-3/8) (3-5/8) (1-9/64) (-1/32) (1-3/8) (2-23/64) (4-1/8) (5/64) ((2)-11/64o) 

mm 54 136.5 92 29 0.4 45 60 104.7 2 (2) -o4.2 
CA7-43 . 

(in) (2-1/8) (5-3/8) (3-5/8) (1-9/64) (1/644) (1-49/64) (2-23/64) (4-1/8) (5/64) ((2)-11/640) 

mm 72 188.5 120 . 34.5 9.4 55 100 124 2 (4)-o5.5 
CA7-60, CA7-72, CA7-85 

(in) (2. 53/64) (7-27/64) (4-23/32) (1-23/64) .. (3/8) (2-11/64) (3-15/16) (4-7/8) (5/64) ((4)-7/32o) 

41053-057-01 (D) 
Printed in U.S.A. 

J 

s rec er 
Sc 
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Trip Curve 1000 
800 

Courbe cue 600 

declenchement 400 

Auslosekurve 
Curva del disparo 

1 

200 

00 Curva de disparo 
Curva di intervento 

80 
60 

40 

1'. 9 

COLD START 
DEMARRAGE A FROID 
KALTSTART 
ARRANQUE EN FRIO 
PARTIDA A FRIO 
AVVIAMENTO A FREDDO 

11; 48 

?47 

HOT START 
DEMARRAGE A CHAUD 
WARMSTART 
ARRANQUE EN-CALIENTE 
PARTIDA A QUENTE 
AVVIAMENTO A CALDO 

A010) 

20 

10 
8 

6 

1 
8 

6 

Class 10 == 
MIIIIIMINIMB 

EMMIlmumimumn 

01 1111111 IIMMIIP1/ 
1111111111111111M11111111111 
111111101111MUMMIll 

INELIEN1111111111111111M 
111111101111111111111111 

MUSEUM 

MIME 

2 4 6 810 

. Multiple of FLA 

Intensites pleine charge multiples 
Vielfache des FLA-Wertes 

Multiplo de FLA 

1000 
800 
600 

400 

200 

100 
80 
60 

40 

20 

10 
8 

6 

a 
6 

Class 20 
I. ..m............ Millinnomarnimm 101 
Elf =1=11111=1111111MIIIIII 
Mil iMiNUEMMON milmmormainnim 
IiIIIIIIIIIIII1111111111 
11101111111111111111 W"""I' VIN10111111 
MIIIIMMO1111111111=111M111111111 

IN1111100111111MMINIMI 

siammicaunmo 
MIN111101111111111 

L1111111:111111 

mmonolmillom 

MINIMININEMEN 
111111111131111 

MI111-1111111M111111 

11... 
Immimmumm 

11111=1111M1111M111111111 Imo= 
1111110 

2 ' 4 6 8 10 

MUltiplo de FLA 

Multiplo di Max amp. 

FLA WiA 

MILO, riliEr(FLA)tnftitt 

Wiring Diagram - 3 Phase Full Voltage DOL Starter 
Schema de cablage - Pleine tension triphasee Demarreur DOL (direct en ligne) 
Verkabelungsschema - 3-phasiger Vollspannungs-DOL-Motoranlasser 
Diagrama de cableado - Arraricador DOL (directo en linea) trifasico de voltaje pleno 
Diagrama de circuito - Dispositivo de partida DOL, triftisico, de maxima tensiio 
Schema elettrico - Avvlatore diretto trifase a tensione piena 

rii191A - 3 M:itiff. DOL teifibt'a 

fit 1 fEl 801.DOLii 

ElConnection must be 
fitted by user 

Connexion A regler par 
l'utllisateur 

n 
VerbIndung mutt Yom 
13enutzer hergeStelll werden 

I=1 La concoct& debd ser 
realizada por el utuario 

Conexao dove ser colcsada 
peld usudrio 

95 96 97 98 
2 4 

O II mxutioecniti3eve essere 
adattato 

-4111-M14 it t) 0L 
Eti 5-EA 

(5) 
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Installation 
Instalacion 
Instalacao 
Installazione 

IV 0-1i:th 

ATTENTION: To prevent electrical shock, disconnect from power source before installing or servicing. Install in 
suitable enclosure. Keep free from contaminants. 
ATTENTION: Avant le montage et la mise en service, couper ('alimentation secteur pour eviler toute decharge. 
Prevoir une mise en coffret ou armoire appropriee. Proteger le produit contre les environnements agressifs. 
ACIITUNG: Vor Installations- oder Servicearbeiten Stromversorgung zur Vermeidung von elektrischen Unfallen 
trennen. Die Gertite miissen in einem passenden Gehause eingebaut and gegen Verschmutzung geschiitzt werden. 
ATENCION: Desconectese de la corriente electrica, antes de ja instalacion o del servicio, a fin de impedir sacudidas 
electricas. Instalelo en una caja apropiada. Mantengalo libre de contaminantes. 
ATENCAO: Para evitar choques, desconectar da corrente eletrica antes de fazer a instal acao ou a manutencao. 
Instalar em caixa apropriada. Manter livre de contaminantes. 
ATTENZIONE: Per prevenire infortuni, togliere tensione prima dell'installazione o manutenzione. Installare in 

custodia idonea. Tenere lontano da contaminanti. 

: !L :f:;' 7 : :6, 1:1Y, 14 it I tc. 41000) It 6115i 9 91- L < t,f ELI 

t,f zI4 itc,tM411Mbito,),: < 

iIV: ATM.& tlEg trk-gOitgfitZilli,ZWitt):1 

CA7-9 
CA7-12 
CA7-16 
CA7-23 

CA7-9, CA7-12 
CA7-16, CA7-23 

SUPPLIED WITH OVERLOAD RELAY 
FOURNI AVEC RELAIS THERMIOUE 

MIT OBERLASTRELAIS AUSGESTATTET 
SUMINISTRADO CON RELE DE SOBRECARGA 
FORNECIDOS COM 0 RELE DE SOBRECARGA 

IN DOTAZIONE CON IL RELE TERMICO 

igfu'FT.OrelgoVigiTi 

CA7-30, CA7-37 

CA4-5 
CA4-9 

CA7-60, 'CA7-72, CA7-85 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 
© Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short-circuit currents, superfast semiconductor fuses 

can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 

negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 
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1. GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or mm alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IP00. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start-up, read chapter 2. page 8 

to chapter 3. page 10. 
Once you are familiar with the soft starter, you can 

operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, EMC Emission with bypass 
EN 50082-2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock-resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of MSF-310 and 
larger types 

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 
Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 

3. Push up the front cover about 20 mm so that the 
front cover can be removed. 

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 

6. Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 

7. The hooks are used as an upper support for mount- 
ing the soft starter. 

2. 

Fig. 2 Unpacking of MSF-310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integrated K1 relay. 

03-F03 

MSF /// M 

The MSF is developed for soft starting, stopping and 
braking three-phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1-Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2-Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3-Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03-F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3. HOW TO GET STARTED 

L1 

L2 

L3 

PE 

1L2 L3 PE 01 02 PE 2 61 22 231_23A 33k34 32 

Ti T2 T3 PE 11 12 13 14 15 16 17 18 19 

of 
start /stop 

69 70 

75 76 77 

03-F17 

Fig. 6 Standard wiring. 

This chapter describes briefly the set-up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

WARNING! Mounting, wiring and setting the device 
into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
installation is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 
page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40°C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 

Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
to r. 
Connect PCB terminals 12 and 13 to, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.) 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

I) The menu 006 must be put to 01 for start/stop command front 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the control voltage (normally 1 x 230 V), all 

segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 

supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020-025 and 
motor data 041-046. 

NOTE! The main function is chosen according to the 
application. The tables in the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft-starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal. 
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0 4 1 
0 
0 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of Inft in Amp 

0 4 3 0 
0 

2 2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnft in kW 

0 4 4 0 
0 

1 4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

0 4 5 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set it to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 2 
0 
0 

1 0 
Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER 4i " to confirm new value. 
Key "NEXT ", "PREV 4- " to change menu. 

0 0 4 0 
0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s). 

"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 0 6 0 
0 

Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4-1 

RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 0 0 
0 

0. 0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor is running. 

12 HOW TO GET STARTED 

3.7 Starting 

WARNING! Make sure that all safety measures have 
been taken before starting the motor in order to avoid 
personal injury. 

Start the motor by pressing the "START/STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 

given, the mains contactor will be activated by relay K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC - 

03.F116 

Time 

Fig. 7 Example of start ramp with main function voltage ramp. 
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4 APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating Ust. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function Ust. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 

Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5 0 - 30 : 50 - 10 

(03158) 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

Fig 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier. 

Starts per hour 

Start 
Duration 
- - - - 

Run Time 
- - - -- -Off 

Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03.F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5.0 - 30 : 1440 

(03.F59) 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

CC 
CC 

Start 
Duration 

Off 
Time 

TIME (03-F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24-minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0-30:50-10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 

time this current in starting. 
AC 53a 3.0-30:50-10 (normal/light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters it's important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) and the second for heavy duty 
(5.0-30:50-10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 450%. 
Main function Torque 
give the best results. 
Stop function Dynamic 
1) can be used. 
As well as the Slow Speed at 
38-40) can be used for better 
formance. 

ramp start 

Brake 

(menu 25) will 

(menu 

start 
start 

36, selection 

and stop (menu 
and stop per- 
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Table 1 Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300-400 25;=1 36;=1 / 38-40 

x 300 25 

x 400. 25;=1 .. 

x 300 25;=2 

x 400-450 25;=1 - 

x 400 25;=1 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25;=1 36;=1 / 38-40 

x 350 25;=1 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=-1 - 

x x 350 25;=1 36;=1 / 38-40 

x 450 25;=1 36;=1 or 2 

x 400 25;=1 - 

x 450 25;=1 36;=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25;=2 

x 400 25; =1 36;=1 or 2 

x 400 25;=2 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 

x 450 25; =1 36;=1 or 2 

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 
x 450 25;=1 

x 450 25;=1 

Petrochemical 

Bail Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

x 400 25;=1 36;=1 or 2 

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press . 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25;=1 36:=1 or 2 

x 450 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 400 25;=1 36;=1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 195 of 548



4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions/duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPLICATIONS AND FUNCTIONS SELECTION 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start/stop features: 22 

Non linear ramps Linear ramps without tacho. 
Water hammer Torque ramps for quadratic load 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 

Dry running Shaft power underload 96-99 

High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25 ;= or 

20,21 ,21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88 

Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. 

Linear Torque ramp 25;=1 

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58 

Conveyor jammed Shaft power overload 92-95 

Conveyor belt or chain is off but the motor. is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 

Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36 
; 

=1'34'35 
36;=2,34,35 

High speed lines Con 
p ut. 

veyor speed set from planer shaft power analog out- 54 -56 

Worn out tool Shaft power overload 92-95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92-95 

Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35 

BANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need ed to stop quick both by emergency and pro- 
du efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36- -1 34 35 
36;= 2,34,35 

High speed lines 
Conveyor speed set from band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy 

High inertia load 
Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36=1 34 35 
36;= 2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 
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Table 2 Application Function List 

Application/ 
Duty 

Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1 

Need to control material viscosity Shaft power analog output 54-56 

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1 

Torque boost in beginning of ramp. 30,31 
Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 

C) 
0 
7, 
2 
° - 

To c 
0 

:r. 
11 

Main Functions -a 4 

.-, 
za 
4-, 
0) 

a . 
E 
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D 0 

0 
-1-' 
U) a - 
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gi 
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CO 
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a ro 0 
ca 

o° 
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0 I- 

8 

-0 
i5 

2 
, 

a) 

.t. 

00 
C 

.17.10 

t)D 
0 -I 

p 
a) 
a) 
O. 0 
3 o 

To 
-0 
a) 

2 , c 
0 0 

Zr) 

E .- I- 

p 
a) 
a) 
0. 
0 
0 

To 

D 

---- 
1-2 

c 
O 
0 
CIS 

C 
45 -, X 

LU 

c 
.2 
0 
a) 

)._. a 
(I) 

a) - a 
0 0 

;:4. 

(.E: 

--- u) 

(.0 

45 

(ED 

(a 
CL 

th 
01 0 .--- 
a) 
- 

co 

8 
0 
a) 
> 0 
E 
03 c 
>, 0 

,,,,- 

(.6 
cr) 
c) - 
co 

'J5 
,v 0 
U) 

Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start/stop NOTE! Voltage and torque ramp for starting only with 
table is given. softbrake. 

Table 4 Start/stop combination. 

z 
0 
i= 0 z D 
U . 
111.WD 0 

START FUNCTION i-- 
U) 

a 
;3 ' 
0- 
E 
1 
a) 

-.-, 
-6 > 

a 
o 
V 
8 - 
E o 

uc- ' 

c r 'an 
1- 
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-- c 
g 
a 
E 
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Y 
CL 

w- ot,' 
To c_ 
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a 
o 
m 

2 
-- - , 
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2 
b 

a) 

co 
s- 

co 
8 t 
°) > 

. 2 , 
%15 
>,o 0 

a) 

co 

(I) 

Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE-017 there the min. current is 2 A. Example 
MSE-210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data", "Power loss 
at rated motor load (IN)", "Power consumption control 
card" and "Power consumption fan". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5 OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

WARNING! Never operate the soft starter with 
removed front cover. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

WARNING! Make sure that all safety measures have 

been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

B. Et a 
MENU 

Q RUNNING 

L) START/STOP 

Ile u. LI 
O. 

U. 
VALUE 

01 Initial voltage at start (%) 
02 Start ramp 1(sec.) 
0 3 Step down voltage at stop ( %) 
04 Stop ramp 1(sec.) 
05 Current readout 
06 Control mode 
07 Extended functions 

/ /71 (-7/-.7 
/(00)/ / 

/ 
JOG / 

I /CI' 
7/r) 

/771 
START,' 

/ STOP I ///Z 
IMMO 

4- 
PREV NEXT 

ENTER 

RESET 

Fig. 13 PPU unit. 

The programming and presentation unit (PPU) is a 

build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 
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5.3 LED display 
The two light emitting diodes indicates start/stop and 
running motor/machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch 
off. When the motor is running, the running-LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Voltage 
A 

U - 

Running-LED, 
flashing 

Start/stop- 
LED, on 

Running- 
LED, on 

Running-LED, 
flashing 

Start/stop- 
LED, off 

Time 

Running- 
LED, off 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used. 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 

RMS currents and voltages 
in each phase 

Viewed soft starter data 

221 

211-216 

201-208 

Reset to factory settings L199 

Serial communication 111-1141 

Automatic return menu 

"JOG" enable 

Run at F1 &F4 alarm 

105 

103-104 

101-102 

Machine protection 089-099 

081-088i Main supply protection 

901-915 Alarm List 
-------,.. 

L0, 0 011Initial voltage 
ramp 

t 

I 003 Step down voltage at stop 

1 

boJ Stop ramp time 

RMS current 

Control mode 

Menu expander 

I 008 Menu expander 

Motor protection 071-075 

005 
006 

007 

011-014 

016-018 

020-025 

030-040 

041-046 

051-052 

054-056 

057-058 

061 

Dual ramp start/stop 

Initial and end torque at start 

Main functions 

Additional functions 

Nominal motor parameters 

Relay K1 &K2 functions 

Analogue output 

Digital input 

Parameter set 

03-F 30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT " and "PREV 4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT -4- " or the "PREV 
-4- " key. The "+" and "-" keys are used to increase 

respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER .0 " key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START/STOP" key is only 
used to start and stop the motor/machine. 
The Inl and 'n] keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. 

, 
START 

STOP 

Display previous menu. 410 
PREV 

, , 

Display next menu. 
.11. 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 

41 
RESET 

JOG Reverse 

JOG Forward JOG 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

4_1 " for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER A_J " for at least 2 

sec. The message 'unto' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 21 °° 

no 
Locked keyboard info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard - -- Keyboard 

Locked 
keyboard - ___ __ ___ 

Remote 
Menu 006=2 

Unlocked 
keyboard 

Remote Remote 
Remote and 
keyboard 

Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote ------- 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard Serial comm Serial comm 

. Serial comm 
and keyboard 

Serial comm - - 

Locked 
keyboard Serial comm Serial comm Serial comm Serial comm 
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6 INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 

come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
Ensure that the cabinet will be sufficiently 
ventilated, after the installation. 
Keep the minimum free space, see the tables 
on page 25. 
Ensure that air can flow freely from the 
bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

W1 
1 

H 
H 1, 

.,._ 

_ 
l 1 

I 

03407 W D 03F98 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

Fig. 18 Hole pattern for 114SF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF-250. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
h1(mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 

045, -060, 
-075, -085 

-110, -145 

-170, -210, -250 

IP 20 

IP 20 

IP 20 

IP 20 

Busbars 

Busbars 

Busbars 

Busbars 

Convection 

Fan 

Fan 

Fan 

320x126x260 

320x126x260 

400x176x260 

500x260x260 

78.5 

78.5 

128.5 

208.5 

265 

265 

345 

445 

5.5/M5 

5.5/M5 

5.5/M5 
5.5/M5 

6.7 

6.9 

12.0 

20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

Tightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 

-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 

-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 

-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 

-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IP00 Busbar Fan 900x875x336 Fig 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 

-570, -710, -835 

-1000, -1400 

100 
100 

100 

100 
100 

100 

0 

0 

100 

40x8 (M12) 

40x10 (M12) 

75x10 (M12) 

50 

50 

50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 
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Fig. 19 MSF -310 to MSF -835. 

F 

H1 

E W1 

O 

O 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 

MSF-835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 

-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
5 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF- 
310 to MSF-835). 

0 

3 

W3 W2 WI 

hi 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 B,tsbar distances 

MSF model 
Dist. hl 
(mm) 

Dist. wl 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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8 
O) 

0 

875 

03-F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

01 02 PE 
9 9 

3 2 
6 

MOD 

0000 =DO 
C 

ff 0 

03-F54_1 

C 
P it 

® 

0 
0 

El 
El 

MI 
El 0 

® -J1- 

'au 

J2 
au 1 1 1 

r"' to V=i1TiTo g 2,31 2413,1 3.2134 g I 1 

1 /,--":, 
1 

riiiii> ri--.,, 
);17011,'Mq1 (71:021P43' 67 _.6 0. 0 - 10 0 00° . 

11-1 

6-n. 

I 

T2 

0 
I 

- T3 ---- 
CO 

. in 
0 Ll L2 30 

.----, -6 © 

,i N....., /------------------. --""s 

- '-:7', 
(----- 

M 1 

() 0 

5 

1 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, 13 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

J ---.....-...... 
i 1,(D) 

0 

J2 
® _alai.) 

ICU - 
s s siTsrrirs-iTsii 

AIMMir 2O 20 A 2i.' 317.11 31. 

_I )1 
I\ I... 7Vt CT e 0 or ci 0 CIOICI 

Ti T2 j T3 

/1 

- 

,._, 

QCP -I 0 ll I 0 
u L2 0 0 

-I- 
I 

CO 1 , . 

,- 
---1":-----Z---- 9" 

--------- 

,_,... 

e e 

Device connections 
1. Protective earth, L (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth _L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, L3 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see 5 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fir. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, _L (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth _L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Ti, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, L (PE), Mains supply and 

Motor 
2. Protective earth, _L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll., L2, 1.3 

5. Motor power supply Tl, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd L. 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 ka 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 k52 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kg2, current signal: 100 a 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 ka 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 li52 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10y; min load impedance 70052 
0-20mA and 4-20mA;max load impedance 75052 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21 - 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kS2 Switch back level 2.2 ka 

71-72* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF-310 - MSF -1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of Ll or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

Ll L2 L3 PE 

100-240 - ±10% 

PE 

Ll L2 L3 PE 01 02 PE 21 221 231 241 33 K3 31 32 69 70 

Ti T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

1-1_,J 
, 

,,,-,-- 
start /stop 

PE 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
5 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked L1, L2 and L3 and the motor side 
with T1, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay K1 (terminals 21 and 22) to the con- 
trol circuit. 

5. Connect PCB terminal 12 and 13 (PCB terminal 
11-12 must be linked) to, e.g. a 2-position switch 
(on/oFF) or a PLC, etc., to obtain control of soft 
start/stop. (For start/stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the K1 then controls it. Always use standard commercial, 
slow blow fuses, e.g. type gi, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. All signal inputs and 
outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

LI 
12 

L3 

N 

PE 
01 

1 L2 L3 PE 01 02 PE 21 

T1 T2 73 PE 11 12 13 

Kl 22 

14 

31_52'21 3 

15 16 17 18 19 

K3 3 2 69 70 

75 76 77 

PTC 

14_,r1 

o 
start /stop 

Analogue in 

PSI 
Parameter set PSI PS2 

open open 

it. 

0 10V 

2 10V 

0 20,nA 

4 20mA 

Analogue oul 

2 closed open 

3 open closed 

4 Closed closed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

L1 

PE 

1 L2 L3 PE 01 02 PE 21 El 22 2 241 33 K3 31 32 69 70 

N 72 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

OF .1 

siort (step 

03-F20 

Fig. 31 Forward/reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET-UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSF. Table 13 
gives an overview of the menus, see also Chapter 13. 
page 79 (set-up menu list). 

Table 13 Set-up Menu overview 

Menu 
number Parameter group Menu numbers See § 

Basic 
. functions 001-008 Basic 

Ramp up/down parameters 001-005 7.1 

Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 7.3 

Extended 
functions 011-199 

Voltage control dual ramp 011-014 7.4 

Torque control parameters 016-018 7.5 

Main functions 020-025 7.6 - 7.10 

Additional functions 030-036 7.11 - 7.14 

Slow speed and Jog functions 037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

Input Digital input 057-058 7.19 

Parameter set selection 061 7.20 

Motor protection 071-075 7.21 

Main protection 081-088 7.22 

Application protection 089-099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor/machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

0010 

3 0 
Setting the initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice. 

0 0 2 °0 

. 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

00 3°° 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of U 
Step down voltage at stop can be used to stop 
smoothly. 
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004 °o 

1 

o F F 

Setting of stop ramp 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

0 0 5 °o 

0. 0 
RMS current 

Default: - -- 
Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

0 0 6 °0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START/STOP/RESET command via 
the keyboard. 
- Press the "START/STOP" key on 
the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separate 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start if 
terminals 11, 12, 13 is in start position. 

3 

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option. 

NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4_1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start/stop with automatic reset at 
start 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12 and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 

start command is given there will automatically be a 

reset. 

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect the 
start/stop. 

7.2.3 3-wire start/stop with automatic reset at 
start. 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 

FUNCTIONAL DESCRIPTION SET-UP MENU 37 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 217 of 548



7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 7 ° 0 

o F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

0 018 ° 0 

o F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

NOTE! Menu 007 must be "on". 

7.4 Voltage control dual ramp 
To achieve even smoother ramps at start and or stop, a 

dual ramp can be used. 

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001-004 and 007-008 and proceed with 
the following steps: 
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01 1 °0 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

012°° 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

0 1 3 °o 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

014 g 

o F F 

Setting of stop ramp time 2 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp 2 disabled 

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current 

drawn when starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

more information on the Torque control setting. 

0 1 6 °0 

1 0 
Initial torque at start 

Default: 10 

Range: 0 - 250% of Tn 

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

0 1 7 °0 

1 5 0 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

0 1 8 ° 0 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see 5 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0 2 0 °0 

Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021-025 must be "oFF". 

Current 

Current 
limit at 
start 

Voltage ramp 

--r-, 

Time 

03-F109 

Fig. .34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
Set the current limit to a suitable value e.g. 300% of 
In in menu 021. 

9, 

021 g 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 
longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 
7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 

stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022 0° 

o F F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the in- 

crease in the temperature of the motor must be 

taken into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 
(U). 

u 
u r e w 

12_1_1 22 _123_ 24_1_31 2_4.42 IA!3511614.14.42, 
11.2 \nin\pn 

Fig. 38 Setting voltage or current for analogue input. 

0 2 3 °0 

o F 
F 

Selection of Analogue input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 Analogue input is set for 2-10y/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0 2 4 °0 

o F F 

Setting of D.O.L start 

Default: oFF 

Range: oFF, on 

oFF 
D.O.L. start disabled. 
Voltage Ramp enabled. 

on D.O.L. start enabled 

NOTE! Only possible when Voltage Ramp mode is enabled. 
-Menu 020-023, 025 must be "oFF". 

6-7x1nom 

FLC - 

Time 

03-F115 

Fig. 39 Full voltage start. 

FUNCTIONAL DESCRIPTION SET-UP MENU 41 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 221 of 548



7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre-defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 

good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Example: 
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/ 
70% the current peak will not appear. 

The end torque is increased mainly if the applica- 
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low. 

0250 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 
Torque control with square torque 
characteristic 

NOTE! Torque control mode is only possible when Voltage 
Ramp mode is enabled (menu 020-024 are "oFF"). 

Torque 

2.5 T, - 

2 T, - 

1.5 T, End torque 

T n 

0.5 T, 

1 Linear 

2 Square 

Nominal Torque 

Initial torque 

Start time Stop time 

End torque at stop 

Time 

03-F37 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See 5 4.6, page 19, which main function that can be 
used with the torque boost. 

0 3 0 °0 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

0 31 °° 

3 0 0 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by-pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built-in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 
available. Code No 01-2020-00. 

0 3 2 ° o 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as in Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 
PE 

\ \ 

L1 L2 L3 PE 01 02 PE 211 22 23 K2 24 33 
K3 111 32 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

L. 

start /stop 

T2 T3 PE 

Current transformer position 
and connection 

For MSF-017 to MSF-250. 
see Fig. 44. 

For MSF-310 to MSF-1400, 
see Fig. 45. 

w FE 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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T1 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fak 44 Current transfimner position when Bypass MSF-017 to MSF-250. 

T1 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

03-F57 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

0330 

o F F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC is used the EMC-directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, § 

7:19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start K1 is activated and connects L1, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects L1, L2, and L3 and after 1s K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35. 

NOTE! For several start/stops it is recommend to use the 
PTC input. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 

is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

034°° 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1 - 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Fig. 46 Braking time 
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0 3 5 0 
0 

1 0 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0 3 6 ° 0 

, 

1 
Brake method 

Default: 1 

Range: 1, 2 

Dynamic vector brake, active 
._._, 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

DUI Q1(fwd) 

Q2( rev) 

Ll L2 L3 PE 01 02 PE 21 Ki 22 231 241 33 K3 31 32 69 70 

T1 12 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

w PE 

1 

0 start /stop 

03-F106 

Fig. 47 Soft brake wirinc/ example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG"-commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external. 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC-Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 
Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 

§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Speed 

nN 

0.14 
n, Slow 

speed 
at start 

Start 
command 

Ramp time Full voltage Ramp time Slow 

at start running at stop speed 
including at stop 
DC-brake 
time 

Closed 

External Open Fut_ 
signal 

Time when signal is ignored 

topped 

nrne 

Ll 1 1 

03-F44 

Fig. 48 Slow speed controlled by art external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

037 0 
0 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

0380 

o F F 

Slow speed time at start 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

0 3 9 °0 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

Speed 

nN - 

0.14 
*nN 

03-F41 

Nominal speed 

Slow speed 

Slow speed Ramp time at Full voltage Ramp time Slow speed 
running 'at stop in- at stop 

eluding DC- 
brake time 

Stop command Stopped 

at start start 

Start command 

Time 

Fig. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC-brake after slow speed at stop [040] 
A DC-brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC-brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG Inj " and "JOG [0" keys are used. 

0 410 g 

, 

o F F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

1-60 
DC-brake duration time after slow 
speed at stop. 

FUNCTIONAL DESCRIPTION SET-UP MENU 49 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 229 of 548



7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if no specific motor 
data is selected, but the performance will not be optimal. 

0 41 °° 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

0 4 2 0 
0 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 0 
0 

7 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

1 4 5 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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0 4 5 
0 
0 

0. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it to "oFF" 
and then to menu 001. 
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7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, K1 and K2 (closing contacts), are 
programmable. 

K1 and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 

chosen the relay K2 will be dedicated to this function. 

Motor 
voltage UN 

Function 
Operation 

Run 

Function 
Full voltage 

Time 

Time 
3 

k* 
i 

Starting Full 

I 
time voltage 

Start Stopping 
delay time 
0,1 sec. 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"FIX voltage". 

015 1 °o 

1 
Setting of K1 indication 

Default: 1 

Range: 1,2,3,4,5 
1 K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre-alarm" 

4 No function 

5 K1 is set for "Run" 

5 2 ° 0 

2 
Setting of K2 indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 
is necessary to change-the relay futictiCins in menu 
51-52 manually to the Bypass funetions (see g 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0-10V, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

PCB terminal 

15 

0-10 V 

2-10 V 

0-20 mA 

03-F46 4-20 mA 

Fig. 51 Wiring for analogue output. 

2. Set jumper j2 on the PCB board to-voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 o 

o F F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

1 
Analogue output is set to 
0-10V/0-20mA 

2 
Analogue output is set to 
0 -10V/ 4 -20mA 
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4. Choose a read-out value in menu 055 

0550 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0-5xIn 

2 
Line input RMS voltage, default 
range 0-720V 

3 
Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

516 0 
0 

1 0 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscale Pscate 

100% 0-5x1, 0-720V 0-2x Pn 

50% 0-2.5x In 0-360V O-Pn 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

Fig. 53 Setting ofJ1 for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control is program- 
med (see § 7.8, page 41) the analogue input can not be 

used for digital signal input. The menu 57 is then 
automatically set to OFF. 

0 5 ° o 

o F F 

Digital input selection 

Default: oFF 

Range: oFF, 1-4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0580 

1 
Digital input pulses 

Default: 1 

Range: 1-100 

If Menu 57=1 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 

FUNCTIONAL DESCRIPTION SET-UP MENU 53 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 233 of 548



7.20 Parameter Set 
Parameter. Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 
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0610 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

0 7 1 ° 0 

no 
Motor PTC input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and - 

§ Fig. 30, page 34. 
- A to hot motor will give an F2 

alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm if it is not selected oFF. 

0 712 °° 

1 0 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 

page 44). 

CAUTION! Used thermal capacity is set to 0 if the 
control board loses its supply (terminal 01 and 
02). This means that the internal thermal model 
starts with a 'cold' motor, which perhaps in reality 
is not the case. This means that the motor can be 
overheated. 

Fig. 57 The thermal curve 
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0 7 3 ° 0 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0 7 ° 0 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0 7 5 ° 0 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 
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7.22 Mains protection 

0 8 1 ° 0 

1.0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

082°° 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 Set the response delay time for 
unbalanced voltage alarm F8. 

083°° 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 8 4 ° 
0 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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085°0 
0 

o F F 

Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

086 °0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

087 ° 0 

- - - - 
Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

088°° 

o F F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed in menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
5 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

089°0 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

090°° 

0 
Output shaftpower in % 

Default: 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be in full voltage running before an 
auto set is permitted. 

The actual power is regarded as 1.00xPact. 
The set levels are: 

Power max alarm limit[092]: 1.15xP actual 
Power max pre-alarm limit[094]: 1.10xP actual 
Power min pre-alarm limit[096]: 0.90xP actual 
Power min alarm limit[098]: 0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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091 ° o 

10 
Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

0 9 2 ° o 

1 1 5 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0 93 ° 0 

o F F 

Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Alarm level. 
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7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 

Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status is always available on the serial 
communication. 

0940 

1 1 0 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0950 

o F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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0 9 6 ° 0 

9 0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in %of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

0 9 7 ° 0 

, 

o F F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

0 9 8 ° 
0 

8 5 
Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

0 9 9 ° 0 

o F F 

Min alarm response delay 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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92 Max Alarm (115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNOM or 

Autoset:PMOMENTARY 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

4 Om 

Under load situation Overload situation 

93 Response Delay (1s) 

95 Response Delay (1s) 

97 Response Delay (1s) 

93 Response Delay (1s) 

91 Start Delay(10s) 99 Response Delay (is) 

95 Response Delay (1s) 

03-F96 
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7.24 Resume alarms 

7.24.1 Phase input failure Fl 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 

Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

1 0 1 ° 0 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 

single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

10 2 °° 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions is for all control modes. 

1 0 3 °o 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1040 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

/ JOG / 
/ / 

JOG / 
rzy_/ 

03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1-F16) have a priority over menu 105 (as they have 
for all menus) . 

1 0 5 °0 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 
Pressing "+"/"-" will lead through 
the menu system. 

7.27 - Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 
- Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 °° 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

0 
0 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 °o 

0 
Serial comm parity 

Default: 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

14 
I 

° 0 

1 
Serial comm. contact 
interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

MI parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

1 9 ° 0 

factory 

n o 
Reset to settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings is not allowed at -run.. _ 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

20 1 °0 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2 0 2 °0 

0.0 
RMS main voltage 

Default: 

Range: 0-720V 

The RMS input main voltage. 

2 03 °0 

0. 0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing -will show negative value. if-generator Mode. 

2 0 4 °° 

0. 0 
Power factor 

Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start. 

2050 

0. 0 0 
Total power consumption 

Default: 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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206°0 0 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207°0 o 

0. 
Motor shaft torque 

-Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

2108 °0 

0.0 

Operation time 

Default: 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

211°0 

0. 0 
RMS current in phase Li. 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 °0 

L2 

0.0 
RMS current in phase 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213°0 0 

0.0 
RMS current in phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214 g 

0 
Main voltage L1 -L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215°0 

0 
Main voltage L1 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216°0 

0 
Main voltage L2-L3 

Default: 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 
4_1" for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER 4_1" for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 21 °o 

no 
Locked keyboard info 

Default: no 

Range: - no,-YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREV f " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9 01 °° 

F 1 
Alarm 

Default: 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER /RESET ") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 
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8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. 

Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not com- 
pleted. 

If menu 102 'Run at current limit 
time -out' = YES. - - -- 

Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control Of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

Fll Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam- 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor (Motor protection, overload) 

Perhaps PTC connection. ction. 
Perhaps incorrect 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
tion is used. 
If internal protection is used, per - 

(me 
an other class could be used 

nu 072). 
Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

..._.. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

F5 
(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail- 
ore. 

Check the machine and motor 
bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load..Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 
(Below min power limit) Under load 

Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

F11 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. 

F13 
(Open thyristor) Perhaps a damaged thyristor. 

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the.current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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Observation Fault indication Cause Solution 

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

If 'Torque control' or 'Pump con- 
trol' is selected, it is necessary 
to input motor data into the sys- 
tem. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

Starting time too short. Increase starting time. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
tion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function,- 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is ... .. 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, sloW speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '-' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter-is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

WARNING! Do not touch parts inside the enclosure of 
the unit when the control and motor voltage is 

switched on. 

Regular maintenance 
Check that nothing in the soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and busbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
6n- PCB boards, oxidation Of's'Older points ..etc.): 
Check thi. the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 

Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig. 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
L 0 NWORKS : 01-1737-01 
FIP IO: 01-1738-01 
INTERBUS-S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Prof bus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 

built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm' 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm' 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

Fig. 64 The terminal clamp. 

OPTIONS 73 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 253 of 548



12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF030 MSF-045 MSF060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) ..,... 1) 25/50 32 35/80 50 50/125 80 63/160 I 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 70 90 120 140 180 180 215 

Power consumption control card .20 VA 20 VA . _ _ 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x 126x 260 320x 126x 260 320x 126x 260 320x 126x 260 

Mounting position (Vertical/Horizontal) Vertical Vertical. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF017-060 5000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF075 MSF-085 MSF110 MSF145 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327.02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/ 200 I 100 100/250 I 125 125/315 180 160/400 I 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 260 260 
I 

290 330 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x 260 400x 176x 260 

Mounting position (Vertical/Horizontal) - Vert. or Horiz. - Vert-. or Horiz. Vert. or Horiz. - - Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%. -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection /insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 8096 IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF170 MSF210 MSF250 MSF310 MSF370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5 0-30 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

Rated current of soft starter (A). 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF170 MSF210 MSF250 MSF310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/400 315 250/5001 315 315/6301 400 400/800 500 

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 I 630 630 750 750 W 930 I 1100 1100 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD in brackets - 500x260x260 - 500x 260x 260 - 500x 260x 260 532x547x278 - -- 532x547x278. 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525V 50/60Hz Model MSF450 MSF570 MSF710 MSF-835 MSF1000 MSF-1400 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 

heavy 

3.0-30: 
50-10 

mrmal/ light 

5.0-30: 

heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
heavy 

3.0-30: 

normal/ 
light 

5.0-30: 
50-10 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
heavy 
heavy 

3.0-30: 

nrghati/ 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 1250 

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-1318-01 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-1318-02 01-1319-02 

3x200-690V 50/60Hz Model MSF-450 MSF570 MSF710 MSF-835 MSF1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-1338-01 01-1339-01 

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k I 630 630/1 k I 800 800/1 k I 1 k 1 k/1.2 kl 1 k lk/1.4 k I 1.2 k 1.4 k/1.8 
kI 

1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 I 3375 4200 I 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x 547x 278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight-(kg(. - 46. - 64 . 78 - -175 

Connection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load. 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IPOO 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

MSF-017 80 2.4 

MSF-030 125 7.3 

MSF-045 150 11.7 

MSF-060 200 22 

MSF-075 250 42.5 

MSF-085 300 71.2 

MSF-110 350 95.6 

MSF-145 450 137 

MSF-170B 700 300 - 

MSF-210B 700 300 

MSF-250B 800 450 

MSF-310 800 450 

MSF-370 1000 600 

MSF-450 1200 2100 

MSF-570 1400 2700 

MSF-710 1800 5300 

MSF-835 2000 

MSF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
number Function/Parameter Range Par.set 

Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1 - 4 30 page 36 

002 Start time ramp 1 1 - 60 sec 1 - 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1 - 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1 - 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1 - 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on -- oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1 - 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 sec 1 - 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1 - 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1 - 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1 - 4 10 page 39 

017 End torque at start 50 - 250% Tn 1 - 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1 - 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1 - 4 oFF page 40 

022 Pump control oFF, on 1 - 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1 - 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1 - 4 oFF page 41 

025 Torque control oFF, 1, 2 1 - 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1 - 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1 - 4 300 page 43 

032 Bypass oFF, on 1 - 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1 - 4 oFF page 46 

034 Brake active time oFF, 1 - 120 sec 1 - 4 oFF page 47 

035 Braking strength 100 - 500% 1 - 4 100 page 47 

036 Braking methods 1, 2 1 - 4 1 page 47 

037 Slow speed torque 10 - 100 1 - 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 sec 1 - 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 sec 1 - 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1 - 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50 

042 Nominal motor current 25-15 0% 
mIp 

nsoft in 
A 

1 - 4 Insnit in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 1 - 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1 - 4 Nnsoft in rpm page 50 

045 - Nominal power factor 0.50 - 1.00 1 - 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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nuMmber 
Function/Parameter Range Par.set 

seenu 

Factory 
tting Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1 - 4 oFF page 52, 

055 Analogue output value 1, 2, 3 1 - 4 1 page 52 

056 Scaling analogue output 5 - 150% 1 - 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1 - 4 oFF page 53 

058 Digital input pulses 1-100 1 - 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 - 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 -- 
073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1 - 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1 - 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1 - 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1 - 4 115 page 56 

084 Response delay over voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1 - 4 85 page 57 

086 Response delay under voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57 

087 Phase sequence L123, L321 --- --- page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES --- no page 57 

090 Output shaft power 0.0 - 200.0% Pn --- page 57 

091 Start delay power limits 1 - 250 sec 1 - 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1 - 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1 - 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1 - 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1 - 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59 

101 Run at single phase input failure no, YES 1 - 4 no page 61 

102 Run at current limit time-out no, YES 1 - 4 no page 61 

103 Jog forward enable oFF, on 1 - 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 - 
111 Serial comm. unit address 1 - 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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nMumenu ber Function/Parameter Range Par.set Settling 
o 

Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 -- 
206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 

208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp --- page 64 

214 Line main voltage L1- L2 0 - 720 V --- page 64 

215 Line main voltage L1 - L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V ----- page 64 - 

221 Locked keyboard info no, YES ---- no page 65 

901 Alarm list, Latest error Fl - F16 ---- page 65 

902 -915 Alarm list, Older error in chronological order Fl - F16 ---- page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T r_ Pn 

n (N 
x 21) 

60 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14, INDEX 

Numerics Device connections 28, 31 Keyboard lock 23, 65 

2-wire start/stop 37 different operation situation 22 keys 23 

3-wire start/stop 37 Digital inputs 32 

Dimension 25, 74 L 

A DIN VDE 0100 24 LED display 22 

Above max power limit 67 Direct On Line start 41 Live circuit components 24 

Alarm category 67 Dismantling 2 Load monitor 57 

Alarm list 65 Display next window 23 Locked rotor 67 

Alarm reset 73 Display previous window 73 Low load 20 

Ambient temperatures . 10, 

77 
20, 74, 75, Dual voltage ramp 38 

M 

analogue control 32 E Main functions 81 

Analogue input 32, 41 Electrical characteristic 32 Mains contactor 10 

Analogue output 32, 52 Electrical Data 74, 75, 76, 77 Mains supply 28, 31 

Analogue output gain 52 EMC 74, 75, 76, 77 Mains voltage 10 

Analogue output value 52 Emergency 9 MAINTENANCE 71 

Auto set power limits 57 End torque 39 Matrix 19 

automatic reset 37 Max power alarm limit 58 
Automatic return menu 62 F Max power pre-alarm limit 58 

..... Eactory.settings. 63 Max.prealarm response delay 58 

B Features 9 Mechanical Data 74, 75, 76, 77 

Basic parameter setting 10 Forward/reverse 34 Menu 

Below min power limit 67 Free circulation of air 94 001 36 

Brake method 47 frequency 50 002 11, 36 

Braking Strenght 47 Frequency inverter 20 003 36 

Braking time 46 Front cover 91 004 11, 36 

Busbars 25, 26 Full speed not reached 67 005 12, 36 

Bypass 43 Full voltage 51 006 12, 37 

Bypass contactor 44 Full voltage start 41 007 38 
Function 79 008 38 

C 011 38 

Cabinet 94 G 012 38 

Checklist 10 General Data 74 013 38 

Clickson thermistor 32 General description 21 014 38 

Combination matrix 19 016 39 

Complaint 7 H 017 39 

Confirm setting 93 Heat dissipation 20 020 39 

Connections 28, 32 High ambient temperatures 43 021 40 

Control mode 23, 37 022 40 

Control voltage 32 I 
023 41 

control voltage 33 Increase value 23 024 41 

Control voltage connection 28, 31 Increase value of setting 73 025 42 

Cooling fins 94 Initial torque 39 
030 43 

cos phi 50 Initial voltage at start ramp 1 36 
031 43 

Current 63 Initial voltage at start ramp 2 38 
032 43 

Current in phase Ll 64 INSPECTION AT DELIVERY 7 
033 46 

Current in phase L2 64 Installation 24 
034 46 

Current in phase L3 64 Insulation test 20 035 47 

Current limit 39 036 47 

Current limit time-out 61 j 037 48 

Current transformer 45 038 49 
JOG Forward 23, 61 039 49 

D 
JOG fwd/rev 
JOG Reverse 23, 

23 

61 
040 
041 

49 

11, 50 
D.O.L start 41 Jumper J1 41 042 50 
DC-brake 46 Jumper J7 52 043 11, 50 
DC-Brake at slow speed 49 
Decrease value 23 K 

044 11, 50 

Decrease value of setting 23 Keyboard 73 
045 
046 

11, 50. 

11,50 
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051 
052 
054 
055 
056 
057 
058 
061 

071 
072 
073 
074 
075 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 

098 
099 
101 

102 
103 
104 

105 

199 

201 
202 
203 
204 
205 
206 
207 
208 
211 

212 
213 
214 
215 
216 
221 
901 
RMS current read-out 

Menu expansion 
Menu Structure 
Min alarm response delay 
Min power alarm limit 
Min power pre-alarm limit 
Min pre-alarm response delay 
Minimum free space 
Motor 

51 

51 

52 

52 
52 
53 
53 

54 
55 
55 

56 
56 
56 
56 

56 
56 

56 

57 

57 
57 

57 
57 

57 

58 

58 

58 

58 
58 

59 
59 

59 
59 

61 

61 

61 

61 

63 

63 

63 

63 
63 

63 

64 
64 

64 

64 
64 

64 
64 

64 
64 

23, 65 

65 
12 

38 

59 
59 
59 
59 

24, 25 
31 

Motor current 50 

Motor data 50 

Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 

Motor shaft torque 64 

Motor speed 50 
Motor terminal open 67 

Motor voltage 50 
MOUNTING 24 

MOUNTING/WIRING 

N 

Next 93 

Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 

NTC thermistor 32 

0 
Open thyristor 
Operation 51 

Operation time 63, 64 

Operation/Set-up 
Operator panel 21 

Output motor shaftpower 63 

Output shaftpower 57, 63 

Over voltage 56, 67 

P 

Parallel 
Parallel cables 73 
Parameter 79 
Parameter Set 32, 54 

PFC 46 

Phase compensation capacitor 20 

Phase input failure 67 

Phase loss 61 

Phase reversal alarm 67 

Phase sequence 57 

Pole-changing contactor 20 

Potentiometer 32 

Power consumption 63 

Power factor 63 

Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre-alarm 51, 58 

Prevent damage to the thyristors ....24 
Previous 23 

Programmable relay 51 

Programming and presentation unit 
(PPU) 21 

protection/insulation ... 74, 75, 76, 77 
Protective earth 28, 31 

PTC 55 

PTC Thermistor input 32 
Pump control 40 

Q 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 
Relay K3 32 
Remote 23 

Reset 23 
reset 66 
Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 

Running motors 20 
Running-LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 
Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 
Shaftpower 57, 63 

Shielded motor cable 20 

Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 
Slow speed time at start 49 
Slow speed time at stop 49 
Slow speed torque 48 
Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 9 

standard commercial fuses 78 

Standard wiring 10, 33 

Standards 6 

Start command 22 

Start delay power limits 58 
Start ramp 1 36 

Start ramp 2 38 
Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 
Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 12 

STARTING/OPERATING 79 
Starts per hour 67 
Starts per hour limitation 56 
Step down voltage in stop ramp 2 38 
Step down voltage stop ramp 1 36 
Stop command 22 

Stop ramp 1 36 
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Stop ramp time 2 

Stop time ramp 1 

storage 
Supply voltage 
switch 
Switch the device off 

32, 

38 

11 

7 

74 
2 

Switch-off procedures 9 

TECHNICAL DATA 74 
Terminal 
Terminal clamp 78 
Terminals 
Thermal capacity 56 

Thermal protection 55 

Tightening torque 25 

Torque boost active time 43 

Torque boost current limit 43 
Torque booster 43 
Torque control 
Trained personnel 2, 10 

Transport 7 

TROUBLESHOOTING 68 
TWO speed motor - 20 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 
Voltage 63 
Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 
Wiring example 34 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry-zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek-ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

Elpro Drive , S. R. 0. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Emotron Antriebssysteme GmbH 

Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
info@emotron-as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
info @emotron.nl 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trevor@emotron.freeserve.co.uk 

Emotron EI-Fi SA 
Aribau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron@emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843-5816 
paul.hackett@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Esquire Engineering sdn bhd 

13, Jln Jurutera U1/23, Seksyen U1 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 

Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingenior Ivar Pettersen ASPostboks 
166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
I ars. hennum@pettersen.no 

K.K. El-Fi 
2-18-4 Hagoromocho 
1900021 Tac ha kawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki @el-fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 

12, a-Abee Erna-ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban@irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann@pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 

KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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EQUV 
ESTABLISHED 1981 

Job 14756 

ELECTRICAL PARTS 
SCHEDULE 

BRISBANE WATER 
GENERATOR TRAILERS 

QTY MATERIAL SCHEDULE MANUFACTURER SUPPLIER PART NUMBER 
1 Panel B&R Haymans DD12124 
1 Voltmeter (0-500V) B&R Bridex R-DM3256-M 
1 Ammeter (0-200A) B&R Bridex R-DM3258-0200-M 
1 Frequency Meter (240V50Hz) B&R Bridex R-DM3270-M 
3 CTs (200/5) B&R Bridex R-AMC2-10050200 
1 Voltmeter (0-20V DC) B&R Bridex R-BC72-20VDC 
1 Ammeter (0-10A DC) B&R Bridex R-BC72-10ADC 
1 Control Switch (On-Off) B&R Aust Sol CA10-A291-NT2 
1 Charger B&R Aust Sol CA10-B2R251-FT2 
2 Push Buttons Lights (N/C) B&R NHP D5P-F1/3LX01 
1 Push Buttons Emerg Stop (N/C) B&R NHP D5p-MTF/3LX01 
1 Push Buttons Emerg Stop Enc B&R NHP D5-IPYP5A1 
1 Push Buttons Mute Yw (N/O) B&R NHP D5P-F5/3LX10 
3 Fuses B&R Alstom FMC101 
6 Fuse Cartridges B&R Alstom 10G06 
1 DC Voltage Sensing Relay Bryce Bridex M1BVR 12VDC 
1 MCCB NS160NOTM125D (125A3P) Bryce Schneider 30631 
1 MCCB Shunt Trip (12V DC) Bryce Schneider 29382 
1 MCCB Aux SDE Bryce Schneider 29450 
1 MCCB Aux SDE Adaptor Bryce Schneider 29451 

1 MCCB Door Clutch Bryce Schneider 29338 
1 MCCB Long Terminal Shrouds Bryce Schneider 29323 
1 'N' Bar Bryce Selectrix BP165 12 

1 'E' Bar Bryce Selectrix BP165 12 

1 MCB 2P 16A DCB1 Bryce Schneider 25817 
4 MCB 2P 4A DCB2,4,5,6 Bryce Schneider 25815 
2 MCB 2P 10A DCB3 Bryce Schneider 25816 
1 MCB 1P 6A ACB7 Bryce Schneider 25801 
1 Siren Bryce WES ES514 
1 MCB 3P 20A ACB6 Bryce WES 
3 Lamps Red 12V DC NHP D5P-P4/D5-3LDO 
3 Lamps Green 12V DC NHP D5P-P3/D5-3LDO 

.i 1 Lamps Yellow 12V DC NHP D5P-P5/D5-3LDO 
1 AC Voltage Sensing Relay Bridex M3-PRC-5 415V 

10 Relays DC 12V NHP 56340074 12V DC 
11 Relays Bases NHP 94.04 

1 Relay AC 240V PRR NHP 55.32.0054.240V AC 
2 Timers (PLT, CLT) 12V DC ISOLEK LS3K-B 
1 Timers (PRT) 240V ISOLEK LS3K-B 
1 Inlet Socket 10 10A Clipsal Rexel CLI435VFIO 
2 Outlet Socket 10 15A Clipsal Rexel 56C315 
1 Outlet Socket 30 20A Clipsal Rexel 56C520 
1 Outlet Socket MCB 3P 32A ACB4 Schneider 29834 
1 Outlet Socket RCD 4P 30mA RCD5 Schneider 12225 

2 Outlet Socket MCB/RCD 16A 30mA RCD3,4 Schneider 12900 
2 Flood light MCB/RCD 10A 30mA RCD1,2 Schneider 19403 

2/1 Flood light Sw's 2P Rexel 56SW220LE/56EZ 
1 Phase Reversing Switch NHP LA7-100-3753 

Terminals DORE 
Duct 
Labels 
Wire and Numbers 
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EQ 
ESTABLISHED 1981 

Job 14756 

ELECTRICAL PARTS 
SCHEDULE 

BRISBANE WATER 
GENERATOR TRAILERS 

QTY MATERIAL SCHEDULE MANUFACTURER SUPPLIER PART NUMBER 
DGSB - ALT PWR Cable 25mm2 Triangle 
Lugs 
Glands NCG20 
Earth 

3 4ft DC Fluoros Hayman CPLTSP415 
3 12/240V 36W Inverters WES FL12-40 
3 Door Switches Schneider XCK-2121-P16 
1 Lamp Test PB BE _ NHP DP5-F6/D5-3LX10 
1 Soft Starter Emsby EMOTRONMSF60 
1 Contactor (PC1) 240V NHP CA7-72-01.240VAC 
1 Contactor (PC2) 240V NHP CA7-16-01.240VAC 
1 Overload (5-15A) NHP CEP7-A32-32-10 
1 MCB C6ON 40A Schneider 25835 
1 MCB C120N 125A C Curve Schneider 18369 
1 Start Push Button GN NHP D5P-F3/3LX10 
1 Stop Push Buttong RD NHP D5P-F4/3LX01 
1 E-Stop Push Button 40mm NHP D5P-MT4/3LX11 
1 Level Sensing Relay MultiTrode Rexel MTR2 
1 Level Sensing Probe MultiTrode Rexel 0.5/3-20 
1 Level Sensing Probe Plug Moeller 01NB013/01NA013 
1 Level Sensing Probe Socket Moeller 01N4013/01NA027 

60m 4c & e 16mm2 Cable Triangle E2OPDXN/5C16BK 
2 Output socket surface mount 125A 5P Mennekes Philtone Systems 216 
2 Plug 125A 5P Mennekes Philtone Systems 1447 
1 Socket Plug and Protection Cap 125A 5P Mennekes Philtone Systems 1454P 
1 Decontactor DSG 5pin Mennekes Moeller 3164017/316A013 
1 Pump Starter O -M -A SW Marachel Aust Sol CA10-AU145R-FTZ 

Pump Control 37K-0-7.5KwSW Aust Sol CA10-AU144R-FTZ 
1 Contactor Aux Contact Blocks NHP CA7-PU-22 
1 Contactor Aux Contact Blocks NHP CA7-PU-522 
1 Lead Light 12V DC Fluoro Ashdown 62-90460 
1 Lead Light Socket Clipsal Rexel CL1402/32 
1 Lead Light Plug Clipsal Rexel CLI492/32 
1 Lead Light Lead 15m Hartland HC2032 
3 Globes Red 12V NHP BA9S-RL-12VACDLM 
3 Globes Green 12V NHP BA9S-GL-12VACDLM 
1 Globes Yellow 12V NHP BA9S-YL-12VACDLM 
1 Engine Control Units Deep Sea SE 520 
1 Battery Chargers 24V 5A Deep Sea SE 
1 Governors GAC SE 
1 Gauge 24V DC OP SE 
1 Gauge 24V DC ET SE 
1 Gauge 24V DC HV SE 
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BRISBANE WATER 
Job No. 14756 

MECHANICAL PARTS 
SCHEDULE 

, ,iMe-dliarirOa(SabOtil0,: :;SupPlieV;! at)NOI:::.: 

Suspension - Axles - Wheels - Tow Hitch Trailer World 

Fire Extinguisher Flame Guard 

Hinges Mc Cullum 

Door Catces S.E.P. 

Trailer Lights Ashdown 

Level Switches BEP 

Spare Tyre Winch Boss Wrecking 

Flood Lights Sylvania 

Solar Panel BP Solar 
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OPERATION and MAINTE ANCE MANUALS 

For 

BRISBANE CITY COUNCIL 

At 
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OPERATION and MAINTENANCE MANUALS 

TABLE OF CONTENTS 

Section 1. Instructions for use 

Section 2. John Deere Operation Manual 

Section 3. Stamford Installation, Service & Maintenance Manual 

Section 4. Deep Sea 520 Controller 

Section 5. Functional Description 

Section 6. Drawing - G/A and Electricals 

Section 7. Test Reports - Form 16: Electrical Function 
Form 17: Final Inspection 
Form 18: Factory Load Test 
Form 19: Transient Load Response 
Form 20: Sound Pressure 

Section 8. Parts and Service History 

Section 9. Ancillary Items - M3PR Relay Unit 
- Sprecher Schuh Relay 
- Emotron Soft Starter 

Section 10. Parts Schedule - Electrical 
- Mechanical 
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OPERATION and MAINTENANCE MANUALS 

Client: Brisbane City Council 
Brisbane Water 

Specification: Trailer Mounted Generator Set 

Job No: 14756 

Serial No: 0411 001 
0411 002 

Engine: John Deere 4039 T 

Alternator: Stamford UCI 274D 

Trailer: - Length: 4.8 m 
Width: 2.2 m 
Height: 3.3 6 m 
Weight: 2740 kg 
Fuel: 290 L 
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OPERATION and MAINTENANCE MANUALS 

INSTRUCTIONS FOR USE 

1. Units positioned on level site or near pump unit over cable pit. 

2. Cable pit to be under switchboard section of unit (rear) if applicable. 

3. Trailer to be levelled. 

4. Check engine lube oil level. 

5. Check engine coolant level. 

6. Check the battery is connected and the electrolyte level is correct. 

7. Connect cables as required. 

8. Connect power inlet socket 240V (only if generator is in storage). 

9. Check fuel level (mechanical gauge beside fill point). 

10. Refer to section 6, Functional Description for start/run and connection procedure. 

11. Remember SAFETY is important ALWAYS wear your Personal Protection 
Equipment (PPE) 
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Introduction 
THIS MANUAL COVERS the following engines for 
generator sets: 

ENGINE FAMILY 
300-SERIES 

POWERTECH 

ENGINE MODEL 
CD3029DF128 
CD4039DF008 
CD4039TF008 
CD4045DF158 
CD4045HF158 
CD4045TF158 
CD4045TF258 
CD6068HF158 
CD6068TF158 
CD6068TF258 

READ THIS .MANUAL carefully to learn how to operate 
and service your engine correctly. Failure to do so 
could result in personal injury or equipment damage. 

THIS MANUAL SHOULD BE CONSIDERED a 
permanent part of your engine and should remain with 
the engine when you sell it. 

MEASUREMENTS IN THIS MANUAL are given in 
metric. Use only correct replacement parts and 
fasteners. Metric and inch fasteners may require a 
specific metric or inch wrench. 

WRITE ENGINE SERIAL NUMBERS and option codes 
in the spaces indicated in the Record Keeping Section. 
Accurately record all the numbers. Your dealer also 
needs these numbers when you order parts. File the 
identification numbers in a secure place off the engine 
or machine. 

RIGHT-HAND AND LEFT-HAND sides are determined 
by standing at the drive or flywheel end (rear) of the 
engine and facing toward the front of the engine. 

SETTING FUEL DELIVERY beyond published factory 
specifications or otherwise overpowering will result in 

loss of warranty protection for this engine. 

POWERTECH is a trademark of Deere & Company 

Information relative to emissions regulations . 

Depending on final destination, this engine can meet 
the emissions regulations according to the US 
Environmental Protection Agency (EPA), California Air 
Resources Board (CARB) and for Europe, the 
Directive 97/68/EC relating the measures against the 
emissions of gaseous and particulates pollutants from 
internal combustion engines. In this case an emission 
label is stuck on the engine. 

Emission regulations prohibit tampering with the 
emission-related components listed below which would 
render that component inoperative or to make any 
adjustment on the engine beyond published 
specifications. It is also illegal to install a part or 
component where the principal effect of that 
component is to bypass, defeat, or render inoperative 
any engine component or device which would affect 
the engine conformance to the emissions regUlations. 
To summarize, it is illegal to do anything except return 
the engine to its original published specifications. 

List of emission-related components: 

Fuel injection pump 
Intake manifold 
Turbocharger 
Charge air cooling system 
Piston 

CALIFORNIA PROPOSITION 65 WARNING 
Diesel engine exhaust and some of its constituents are known to 

' the State of California to cause cancer, 
birth defects and other reproductive harm. 

DPSG.CD03523,1 -19-01,JUL99-1/1 
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Contents 

Identification Views 

Page 

Diesel Engine Coolant 

Page 

10-4 
Identification views 01-1 Operating in Warm Temperature Climates 10-5 

Maintenance Records Operating the Engine 
Using maintenance records 02-1 Break-in period 15-1 
100 Hours of operation 02-1 Starting the engine 15-1 
500 Hours of operation 02-2 Cold weather operation 15-1 
1000 Hours of operation 02-2 Using a booster battery or charger 15-3 
1500 Hours of operation 02-3 Engine operation 15-4 
2000 Hours of operation 02-3 Standby power units 15-4 
2500 Hours of operation 02-4 Stopping the engine 15-5 
3000 Hours of operation 02-4 
3500 Hours of operation 
4000 Hours of operation 
4500 Hours of operation 
`000 Hours of operation 

500 Hours of operation 

02-5 
02-5 
02-6 
02-6 
02-7 

Maintenance 
Observe service intervals 
Use correct fuels, lubricants and coolant 
Maintenance interval chart 

20-1 
20-1 
20-2 

6000 Hours of operation 02-7 
6500 Hours of operation 02-8 Maintenance/Daily or every 10 hours 

7000 Hours of operation 02-8 Daily prestarting checks 25-1 

7500 Hours of operation 02-9 
8000 Hours of operation 02-9 Maintenance/500 hours 
8500 Hours of operation 02-10 Changing engine oil and filter 30-1 
9000 Hours of operation 02-10 Replacing fuel filter element 30-3 
9500 Hours of operation 02-11 Checking belt (300-SERIES ENGINES) 30-4 
10000 Hours of operation 02-11 Checking belt (POWERTech ENGINES with 

manual tensioner) 30-5 
Record Keeping 
POWERTech® medallion 03-1 Maintenance/1000 hours/1 year 
Engine serial number plate 03-1 Cleaning crankcase vent tube 35-1 
Record engine serial number 03-2 Checking air intake system 35-1 
Engine option codes 03-3 Checking automatic belt tensioner 
Record fuel injection pump model number 03-5 (POWERTech ENGINES) 35-2 

Check and adjust engine valve clearance 
Safety 05-1 (300-SERIES ENGINES) 35-3 

_ uels, Lubricants and Coolant Maintenance/2000 hours/2 years 
Diesel Fuel 10-1 Check and adjust engine valve clearance 
Handling and Storing Diesel Fuel ....... . . 10-1 (POWERTech ENGINE) 40-1 
Engine Break-In Oil 10-2 Checking engine speed 40-3 
Diesel Engine Oil 10-3 Adjust speed droop governor 40-3 
Lubricant Storage 10-3 
Mixing of Lubricants 10-4 Continued on next page 

All information, illustrations and specifications in this manual are based on 
the latest information available at the time of publication. The right is re- 
served to make changes at any time without notice. 

COPYRIGHT ° 1999 
DEERE & COMPANY 

European Office Mannheim 
All rights reserved 

A John Deere ILLUSTRUCTION° Manual 
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Contents 

Page 

Checking crankshaft vibration damper 
(6-CYLINDER ENGINE ONLY) 40-4 

Maintenance/2500 hours/3 years 
Drain and flush cooling system 45-1 

Maintenance/As required 
Additional service information 50-1 
Do not modify fuel system 50-1 
Clean or replace air filter (one-piece) 50-2 
Clean or replace air filter element 50-3 
Replacing fan and alternator belt 

(POWERTech ENGINES) 50-4 
Checking fuel filter 50-5 
Bleeding the fuel system 50-6 

Troubleshooting 
Engine troubleshooting 55-1 
Electrical troubleshooting 55-6 

Storage 
Engine storage guidelines 60-1 
Use AR41785 engine storage kit 60-1 
Preparing engine for long term storage 60-2 
Removing engine from long term storage 60-3 

Specifications 
General engine specifications 65-1 
Unified Inch Bolt and Cap Screw Torque 

Values 65-4 
Metric Bolt and Cap Screw Torque Values 65-5 
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Maintenance Records 
USING MAINTENANCE RECORDS 

To obtain the best performance, economy and service 
life from your engine, ensure service is carried out 
according to this present manual and recorded in the 
following pages. It is recommended that your engine 
Distributor or your Dealer carry out this service work 
and stamp the appropriate case. 

Keeping an accurate account of all service performed 
on your engine will give more value to the machine 
when you resell it. 

John Deere oils and coolants have been formulated to 
give maximum protection and performance to your 
engine. We recommend only genuine John Deere 
service products and replacement parts. 

To protect your rights under the warranty ensure all 
scheduled services are carried out and recorded. If 

your engine is covered by extended warranty, it is . 

important to maintain this record for the duration of the 
warranty. 

DPSG,CD03523,6 -19-05JUL99-1/1 

100 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

O Hose connections, check 

Number of hours: 

ate: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,7 -19-05JUL99-1/1 
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Maintenance Records 

500 HOURS OF OPERATION 

0 Engine oil, replace 
0 Engine oil filter, replace 

0 Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

OPSG,CD03523,8 -19-05JUL99-1/1 

1000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,9 -19-05JUL99-1/1 
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Maintenance Records 

1500 HOURS OF OPERATION 

0 Engine oil, replace 

O Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

tr done by: 

Comments: Dealer or distributor stamp 

DPSG,C003523,10 -19-05JUL99-1/1 

2000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

O Check belt and tensioning system 

O Crankcase vent tube, clean 

0 Cooling system, drain and flush (if COOL-GARD is not used) 

0 Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

I 

DPSG,CD03523,59 -19-16AUG99-1/1 
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Maintenance Records 

2500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

0 Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

. 

DPSG.CD03523,60 -19-16AUG99-1/1 

3000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,C003523,61 -19-18AU399-1 /1 
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Maintenance Records 

3500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

rb done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,62 -19-16AUG99-1/1 

4000 HOURS OF OPERATION 

0 Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is not used) 

O Engine oil filter, replace 0 Valve clearance, adjust (POWERTech) 

O Fuel filter, replace 0 Air intake system, check 

0 Check belt and tensioning system 0 Vibration damper, check 

rr Crankcase vent tube, clean 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

- 

DPSG,CD03523,63 -19-16AUG99-1/1 
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Maintenance Records 

4500 HOURS OF OPERATION 

0 Engine oil, replace 0 Vibration damper, replace (6 cyl.) 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,64 -19-16AUG99-1/1 

5000 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

O Crankcase vent tube, clean 

' 

0 Injection nozzles, replace 

0 Air intake system, check 

0 Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,65 -19-16AUG99-1/1 
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Maintenance Records 

5500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

-Dip done by: 

DPSG,CD03523,66 -19-16AUG99-1/1 

6000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Check belt and tensioning system 

r' Crankcase vent tube, clean 

O Cooling system, drain and flush (if COOL-GARD is not used) 

O Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: . 

DPSG.CD03523,67 -19-16AUG99-1/1 
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Maintenance Records 

6500 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

O Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: . . 

OPSG,CD03523,68 -19-16AUG99-1/1 

7000 HOURS OF OPERATION 

O Engine oil, replace 

O Engine oil filter, replace 

-0 Fuel filter, replace 

O Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,C003523,69 -19-16AUG99-1/1 
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Maintenance Records 

7500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

0 Valve clearance, adjust (300-Series) 

0 Cooling system, drain and flush (if COOL-GARD is used) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Db done by: 

DPSG,CD03523,70 -19-16AUG99-1/1 

8000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

O Fuel filter, replace 

O Check belt and tensioning system 

rl Crankcase vent tube, clean 

O Cooling system, drain and flush (if COOL-GARD is not used) 

0 Valve clearance, adjust (POWERTech) 

0 Air intake system, check 

0 Vibration damper, check 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,71 -19-16AUG99-111 
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Maintenance Records 

8500 HOURS OF OPERATION 

O Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

0 Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: . 

DPSG,C003523,72 -19-16AUG99-1/1 

9000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

O Check belt and tensioning system 

0 Crankcase vent tube, clean 

0 Air intake system, check 

0 Vibration damper, replace (6 cyl.) 

Number of hours: Comments: Dealer or distributor stamp 

Date: 

Job done by: 

DPSG,CD03523,73 -19-16AUG99-1/1 
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Maintenance Records 

9500 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

O Belt, check tension and wear (300-Series and POWERTech with 
manual tensioner) 

O Valve clearance, adjust (300-Series) 

Number of hours: 

Date: 

'-b done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,74 -19-16AUG99-1/1 

10000 HOURS OF OPERATION 

0 Engine oil, replace 

0 Engine oil filter, replace 

0 Fuel filter, replace 

.0 Check belt and tensioning system 

II Crankcase vent tube, clean 

_ Air intake system, check 

0 Cooling system, drain and flush 

0 Valve clearance, adjust (POWERTech) 

0 Thermostat, replace 

0 Vibration damper, check 

0 Injection nozzles, replace 

Number of hours: 

Date: 

Job done by: 

Comments: Dealer or distributor stamp 

DPSG,CD03523,75 -19-16AUG99-1/1 
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Record Keeping 
POWERTECH® MEDALLION 

A medallion is located on the rocker arm cover which 
identifies each engine as a John Deere POWERTECH® 
engine. 

POWERTECH is a trademark of Deere & Company 

NMTEC H 
4.6 Doter 

01 

DPSG,CD03523,11 -19-05JUL99-1/1 

ENGINE SERIAL NUMBER PLATE 

POWERTech engine 

Each engine has a 13-digit John Deere serial number. 
The first two digits identify the factory that produced 
the engine: 

"CD" indicates the engines was built in Saran, France. 

300-Series engine 

Your engine's serial number plate (A) is located on the 
right-hand side of cylinder block behind the fuel filter 
for POWERTech engines and near the fuel supply 
pump on 300-Series engines. 

DPSG,CD03523,12 -19-05JUL99-1/1 
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Record Keeping 

RECORD ENGINE SERIAL NUMBER 

Record all of the numbers and letters found on your 
engine serial number plate in the spaces provided below. 

This information is very important for repair parts or 
warranty information. 

Engine Serial Number (B) 

0 

41 1 11; 

A A 

Engine Model Number (C) 300-Series engine plate 

Coefficient of Absorption Value (D) 

C, 

1 

. - 

ID A .1 

a 

B 

A s 
0 - 

.1 

POWERTech engine plate 

0 

D 
z 

.14 
0 

0 

DPSG,CD03523,13 -19-05JUL99-1/1 
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Record Keeping 

ENGINE OPTION CODES 

UMBER, 'C4600E4.1:12345 

' ' 
6068HF158 6.8 L 171EC 

1100 1200 1300 1400 1500 1600 1700 1800 1900 2100 2300 2400 
2500 2700 2800 2900 3000 3100 3500 4000 4300 5200 5500 5600 
5700 6000 6200 6400 6500 6600 7500 7600 8600 8700 8800 

i-dir: 130000000' :000000.% ',OPTION CODESY.,fA 

Engine option code label 

In addition to the serial number plate, OEM engines 
have an engine option code label affixed to the rocker 
arm cover. These codes indicate which of the engine 
options were installed on your engine at the factory. 
When in need of parts or service, furnish your 
authorized servicing dealer or engine distributor with 
these numbers. 

An additional sticker may be also delivered (in a plastic 
bag attached to the engine or insertedoin the machine 
documentation). It is recommended to stick this option 
code list sticker either: 

On this page of your Operator's manual below this 
section. 

or 
On the "Engine Owner's Warranty" booklet under the 
title OPTION CODES (Engine manufacturing 
configuration). 

NOTE: The Machine Manufacturer may have already 
stuck it at a specific accessible place (inside 
the enclosure or close to a maintenance area). 

The engine option code label includes an engine base 
code (A). This base code must also be recorded along 
with the option codes. At times it will be necessary to 
furnish this base code to differentiate two identical 
option codes for the same engine model. 

The first two digits of each code identify a specific 
group, such as alternators. The last two digits of each 
code identify one specific option provided on your 
engine, such as a 12-volt, 55-amp alternator. 

NOTE: These option codes are based on the latest 
information available at the time of publication. 
The right is reserved to make changes at any 
time without notice. 

If an engine is ordered without a particular component, 
the last two digits of that functional group option code 
will be 99, 00, or XX. The list on the next page shows 
only the first two digits of the code numbers. For future 
reference such as ordering repair parts, it is important 
to have these code numbers available. To ensure this 
availability, enter the third and fourth digits shown on 
your engine option code label in the spaces provided 
on the following page. 

NOTE: Your engine option code label may not contain 
all option codes if an option has been added 
after the engine left the producing factory. 

If option code label is lost or destroyed, 
consult your servicing dealer or engine 
distributor selling the engine for a replacement. 

Continued on next page DPSG,CD03523,14 -19-05JUL99-1/2 
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Record Keeping 

Option 
Codes 

Engine Base Code: 

Description Option 
Codes 

Description 

11 Rocker Arm Cover 45 Balancer Shaft 
12 Oil Filler Neck 46 Cylinder Block With Liners and Camshaft 
13 Crankshaft Pulley 47 Crankshaft and Bearings 
14 Flywheel Housing 48 Connecting Rods and.Pistons 
15 Flywheel 49 Valve Actuating Mechanisms 
16 Fuel Injection Pump 50 Oil Pump 
17 Air inlet 51 Cylinder Head With Valves 
18 Air cleaner 52 Auxiliary Gear Drive 
19 Oil pan 54 Oil heater 
20 Coolant pump 55 Shipping stand 
21 Thermostat Cover 56 Paint Option 
22 Thermostat 57 Coolant Inlet 
23 Fan Drive 59 Oil Cooler 
24 Fan Belt 60 Add-on Auxiliary Drive Pulley 
25 Fan 62 Alternator Mounting 
26 Engine Coolant Heater 64 Exhaust Elbow 
-7 Radiator 65 Turbocharger 

3 Exhaust Manifold 66 Temperature Switch 
29 Ventilator System 67 Electronic Tachometer Sensor 
30 Starting Motor 68 Damper 
31 Alternator 69. Engine Serial Nuniber Plate 
32 Instrument Panel 74 Air Conditioning System Compressor Mounting 
35 Fuel Filter 75 Air Restriction Indicator 
36 Front Plate 76 Oil Pressure Switch 
37 Fuel Transfer Pump 86 Fan Pulley 
39 Thermostat Housing 87 Automatic Belt Tensioner 
40 Oil Dipstick 88 Oil Filter 
41 Belt Driven Front Auxiliary Drive 91 Special Equipment (Factory. Installed) 
43 Starting Aid 97 Special Equipment (Field Installed) 
44 Timing Gear Cover with Gears 98 Shipping 

DPSG,CD03523,14 -19-05JUL99--2/2 
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Record Keeping 

RECORD FUEL INJECTION PUMP MODEL 
NUMBER 

Record the fuel injection pump model and serial 
information found on the serial number plate (A). 

Model No. RPM 

Manufacturer's No. 

Serial No. 

DPSG,CD03523,15 -19-07JUL99-1/1 

03-5 112890 
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Safety 
RECOGNIZE SAFETY INFORMATION 

This is a safety-alert symbol. When you see this symbol 
on your machine or in this manual, be alert to the 
potential for personal injury. 

Follow recommended precautions and safe operating 
practices. 

DX,ALERT -19-29SEP98-1/1 

UNDERSTAND SIGNAL WORDS 

A signal word-DANGER, WARNING, or CAUTION-is 
3d with the safety-alert symbol. DANGER identifies the 
1st serious hazards. 

DANGER or WARNING safety signs are located near 
specific hazards. General precautions are listed on 
CAUTION safety signs. CAUTION also calls attention to 
safety messages in this manual. 

A WARNING 

A CAUTION 

DX,SIGNAL -19-03MAR93-1/1 

05-1 112699 
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Safety 

ENGINE LIFTING PROCEDURE 

CAUTION: The only recommended method for 
lifting the engine is with JDG23 Engine Lifting 
Sling (A) and safety approved lifting straps (B) 
that come with engine. Use extreme caution 
when lifting and NEVER permit any part of the > 

body to be positioned under an engine being 
lifted or suspended. 

Lift engine with longitudinal loading on lifting 
sling and lifting straps only. Angular loading 
greatly reduces lifting capacity of sling and 
straps. 

NOTE: If engine does not have lifting straps, universal 
straps can be procured through service parts 
under part numbers JD-244-1 and JD-244-2. 

1. If not equipped, install lifting straps and torque to 
200 1\1rn (145 lb-ft). 

2. Attach JDG23 Engine Lifting Sling (A) to engine lifting 
straps (B) and overhead hoist. 

IMPORTANT: Lifting straps are designed to lift the 
engine and accessories such as 
radiator, air filter and other small 
components. If larger components, 
such as power take-off, transmission, 
generator air compressor... etc, are 
attached to engine, the lifting straps 
provided with engine or through parts 
channel are not intended for this 
purpose. Technician is responsible for 
providing adequate lifting devices under 
these situations. See machine manuals 
for additional information on removing 
engine from machine. 

3. Carefully move engine to desired location. 

DPSG,C003523,95 -19-060CT99-1/1 
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Safely 

FOLLOW SAFETY INSTRUCTIONS 

Carefully read all safety messages in this manual and on 
your machine safety signs. Keep safety signs in good 
condition. Replace missing or damaged safety signs. Be 
sure new equipment components and repair parts include 
the current safety signs. Replacement safety signs are 
available from your John Deere dealer. 

Learn how to operate the machine and how to use 
controls properly. Do not let anyone operate without 
instruction. 

Keep your machine in proper working condition. 
Unauthorized modifications to the machine may impair the 
function and/or safety and affect machine life. 

If you do not understand any part of this manual and need 
sistance, contact your John Deere dealer. 

DX,READ -19-03MAR93-1/1 

PREVENT MACHINE RUNAWAY 

Avoid possible injury or death from machinery runaway. 

Do not start engine by shorting across starter terminals. 
Machine will start in gear if normal circuitry is bypassed. 

NEVER start engine while standing on ground. Start 
engine only from operator's seat, with transmission in 

Jtral or park. 

DX,BYPAS1 -19-29SEP98-1/1 
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Safety 

HANDLE FUEL SAFELY-AVOID FIRES 

Handle fuel with care: it is highly flammable. Do not refuel 
the machine while smoking or when near open flame or 
sparks. 

Always stop engine before refueling machine. Fill fuel tank 
outdoors. 

Prevent fires by keeping machine clean of accumulated 
trash, grease, and debris. Always clean up spilled fuel. 

DX,FIRE1 -19-03MAR93-1/1 

PREPARE FOR EMERGENCIES 

Be prepared if a fire starts. 

Keep a first aid kit and fire extinguisher handy. 

Keep emergency numbers for doctors, ambulance service, 
hospital, and fire department near your telephone. 

DX,FIRE2 

Er; 

co 

-19-03MAR93-1/1 

HANDLE STARTING FLUID SAFELY 

Starting fluid is highly flammable. 

Keep all sparks and flame away when using it. Keep 
starting fluid away from batteries and cables. 

To prevent accidental discharge when storing the 
pressurized can, keep the cap on the container, and store 
in a cool, protected location. 

Do not incinerate or puncture a starting fluid container. 

C, 

0) 
C- 

DX,FIRE3 -19-16APR92-1/1 
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Safety 

WEAR PROTECTIVE CLOTHING 

Wear close fitting clothing and safety equipment 
appropriate to the job. 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

Wear a suitable hearing protective device such as 
earmuffs or earplugs to protect against objectionable or 
uncomfortable loud noises. 

Operating equipment safely requires the full attention of 
the operator. Do not wear radio or music headphones 
while operating machine. 

trW fl 

DX,WEAR -19-10SEP90-1/1 

PROTECT AGAINST NOISE 

Prolonged exposure to loud noise can cause impairment 
or loss of hearing. 

Wear a suitable hearing protective device such as 
earmuffs or earplugs to protect against objectionable or 
uncomfortable loud noises. 

DX,NOISE -19-03MAR93-1/1 

05-5 112699 

PN=27 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 300 of 548



Safety 

HANDLE CHEMICAL PRODUCTS SAFELY 

Direct exposure to hazardous chemicals can cause .S2 V serious injury. Potentially hazardous chemicals used with 
John Deere equipment include such items as lubricants, 4`c° 1 
coolants, paints, and adhesives. 

A Material Safety Data Sheet (MSDS) provides specific 
details on chemical products: physical and health hazards, 
safety procedures, and emergency response techniques. 

Check the MSDS before you start any job using a 
hazardous chemical. That way you will know exactly what 
the risks are and how to do the job safely. Then follow 
procedures and recommended equipment. 

(See your John Deere dealer for MSDS's on chemical 
products used with John Deere equipment.) 

DX,MSDS,NA -19-03MAR93-1/1 

STAY CLEAR OF ROTATING DRIVELINES 

Entanglement in rotating driveline can cause serious injury 
or death. 

Keep master shield and driveline shields in place at all 
times. Make sure rotating shields turn freely. 

Wear close fitting clothing. Stop the engine and be sure 
the PTO driveline is stopped before making adjustments 
or performing any type service on the engine or 
PTO-driven equipment. 

CD,PTO -19-12SEP95-1/1 
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Safety 

PRACTICE SAFE MAINTENANCE 

Understand service procedure before doing work. Keep 
area clean and dry. 

Never lubricate, service, or adjust machine while it is 
moving. Keep hands, feet , and clothing from 
power-driven parts. Disengage all power and operate 
controls to relieve pressure. Lower equipment to the 
ground. Stop the engine. Remove the key. Allow machine 
to cool. 

Securely support any machine elements that must be 
raised for service work. 

Keep all parts in good condition and properly installed. Fix 

damage immediately. Replace worn or broken parts. 
Remove any buildup of grease, oil, or debris. 

un.self-propelled equipment, disconnect battery ground 
cable (-) before making adjustments on electrical systems 
or welding on machine. 

On towed implements, disconnect wiring harnesses from 
tractor before servicing electrical system components or 
welding on machine. 

DX,SERV -19-17FEB99-1/1 

WORK IN VENTILATED AREA 

igine exhaust fumes can cause sickness or death. If it is 

_cessanj to run an engine in an enclosed area, remove 
the exhaust fumes from the area with an exhaust pipe 
extension. 

If you do not have an exhaust pipe extension, open the 
doors and get outside air into the area . 

-19-17FEB99-1/1 
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Safety 

AVOID HIGH-PRESSURE FLUIDS 

Escaping fluid under pressure can penetrate the skin 
causing serious injury. 

Avoid the hazard by relieving pressure before 
disconnecting hydraulic or other lines. Tighten all 
connections before applying pressure. 

Search for leaks with a piece of cardboard. Protect hands 
and body from high pressure fluids. 

If an accident occurs, see a doctor immediately. Any fluid 
injected into the skin must be surgically removed within a 
few hours or gangrene may result. Doctors unfamiliar with 
this type of injury should reference a knowledgeable 
medical source. Such information is available from Deere 
& Company Medical Department in Moline, Illinois, U.S.A. 

`N. 

DX,FLUID -19-03MAR93-1/1 

AVOID HEATING NEAR PRESSURIZED FLUID 
LINES 

Flammable spray can be generated by heating near 
pressurized fluid lines, resulting in severe burns to 
yourself and bystanders. Do not heat by welding, 
soldering, or using a torch near pressurized fluid lines or 
other flammable materials. Pressurized lines can be 
accidentally cut when heat goes beyond the immediate 
flame area. 

V 

DX,TORCH -19:-03MAR93-1/1 
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Safety 

REMOVE PAINT BEFORE WELDING OR 
HEATING 

Avoid potentially toxic fumes and dust. 

Hazardous fumes can be generated when paint is heated 
by welding, soldering, or using a torch. 

Do all work outside or in a well ventilated area. Dispose of 
paint and solvent properly. 

Remove paint before welding or heating: 

If you sand or grind paint, avoid breathing the dust. 
Wear an approved respirator. 
If you use solvent or paint stripper, remove stripper with 
soap and water before welding. Remove solvent or 
paint stripper containers and other flammable material 
from area. Allow fumes to disperse at least 15 minutes 
before welding or heating. 

DX,PAINT -19-03MAR93-1/1 

SERVICE COOLING SYSTEM SAFELY 

Explosive release of fluids from pressurized cooling 
system can cause serious burns. 

.Shut off engine. Only remove filler cap when cool enough 
to touch with bare hands. Slowly loosen cap to first stop 
to relieve pressure before removing completely. 

DX,RCAP -19-04JUN90-1/1 

05-9 112699 

PN=31 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 304 of 548



Safety 

AVOID HARMFUL ASBESTOS DUST 

Avoid breathing dust that may be generated when 
handling components containing asbestos fibers. Inhaled 
asbestos fibers may cause lung cancer. 

Components in products that may contain asbestos fibers 
are brake pads, brake band and lining assemblies, clutch 
plates; and some gaskets. The aabestos used in these 
components is usually found in a resin or sealed in some 
way. Normal handling is not hazardOus as long as 
airborne dust containing asbestos is not generated. 

Avoid creating dust. Never use compressed air for 
cleaning. Avoid brushing or grinding material containing 
asbestos. When servicing, wear an approved respirator. A 
special vacuum cleaner is recommended to clean 
asbestos. If not available, apply a mist of oil or water on 
the material 'containing asbestos. 

Keep bystanders away from the area. 

DX,DUST. -19-15MAR91-1/1 

DISPOSE OF WASTE PROPERLY 

Improperly disposing of waste can threaten the 
environment and ecology. Potentially harmful waste used 
with John Deere equipment include such items as oil, fuel, 
coolant, brake fluid, filtets, and batteries. 

Use leakproof containers when draining fluids. Do not use 
food or beverage containers that may mislead someone 
into drinking from them. 

Do not pour waste onto the ground, down a drain, or into 
any water source. 

Air conditioning refrigerants escaping into the air can 
damage the Earth's atmosphere. Government regulations 
may require a certified air conditioning service center to 
recover and recycle used air conditioning refrigerants. 

Inquire on the proper way to recycle or dispose of waste 
from your local environmental or recycling center, or from 
your John Deere dealer. 

DX,DRAIN -19-03MAR93-1/1 

05-10 112699 

P N=32 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 305 of 548



Fuels, Lubricants and Coolant 
DIESEL FUEL 

Consult your local fuel distributor for properties of the 
diesel fuel available in your area. 

In general, diesel fuels are blended to satisfy the low 
temperature requirements of the geographical area in 
which they are marketed. 

Diesel fuels specified to EN 590 or ASTM D975 are 
recommended. 

In all cases, the fuel shall meet the following 
properties: 

Cetane number of 40 minimum. Cetane number 
greater than 50 is preferred, especially for 
temperatures below -20°C (-4°F) or elevations above 

00 m (5,000 ft). 

Cold Filter Plugging Point (CFPP) below the 
expected low temperature OR Cloud Point at least 
5°C (9°F) below the expected low temperature. 

Fuel lubricity should pass a minimum of 3100 gram 
load level as measured by the BOCLE scuffing test. 

Sulfur content: 

Sulfur content should not exceed 0.5%. Sulfur 
content less than 0.05% is preferred. 
If diesel fuel with sulfur content greater.than 0.5% 
sulfur content is used, reduce the service interval for 
engine oil and filter by 50%. 
DO NOT use diesel fuel with sulfur content greater 
than 1.0%. 

Bio-diesel fuels may be used ONLY if the fuel 
properties meet DIN 51606 or equivalent specification. 

DO NOT mix used engine oil or any other type of 
lubricant with diesel fuel. 

DX,FUEL1 -19-17FE899-1/1 

HANDLING AND STORING DIESEL FUEL 

k CAUTION: Handle fuel carefully. Do not fill 
° the fuel tank when engine is running. 

DO NOT smoke while you fill the fuel tank or 
service the fuel system. 

Fill the fuel tank at the end of each day's operation to 
prevent condensation and freezing during cold 
weather. 

IMPORTANT: The fuel tank is vented through the 
filler cap. If a new filler cap is 
required, always replace it with an 
original vented cap. 

When fuel is stored for an extended period or if there 
is a slow turnover of fuel, add a fuel conditioner to 
stabilize the fuel and prevent water condensation. 
Contact your fuel supplier for recommendations. 

DX,FUEL4 -19-18MAR96-1/1 
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Fuels, Lubricants and Coolant 

ENGINE BREAK-IN OIL 

New engines are filled at the factory with John Deere 
ENGINE BREAK-IN OIL. During the break-in period, 
add John Deere ENGINE BREAK-IN OIL as needed to 
maintain the specified oil level. 

Change the oil and filter after the first 100 hours of 
operation of a new or rebuilt engine. 

After engine overhaul, fill the engine with John Deere 
ENGINE BREAK-IN OIL. 

If John Deere ENGINE BREAK-IN OIL is not available, 
use a diesel engine oil meeting one of the following 
during the first 100 hours of operation: 

API Service Classification CE 

PLUS-50 is a registered trademark of Deere & Company. 

ACEA Specification El 

After the break-in period, use John Deere PLUS -50 ®or 
other diesel engine oil as recommended in this 
manual. 

IMPORTANT: Do not use PLUS-50 oil or engine 
oils meeting API CG4, API CF4, 
ACEA E3, or ACEA E2 performance 
levels during the first 100 hours of 
operation of a new or rebuilt engine. 
These oils will not allow the engine 
to break-in properly. 

DX,ENOIL4 -19-100CT97-1/1 
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Fuels, Lubricants and Coolant 

DIESEL ENGINE OIL 
50 °C 

40°C 

122°F 

104°F 
Use oil viscosity based on the expected air temperature 
range during the period between oil changes. 

The following oil is preferred: 0 

John Deere PLUS -50® w 
(n 

The following oil is also recommended: 

John Deere TORQ-GARD SUPREME TORQ-GARD 
SUPREME® 

to 

30°C 

20°C 

10°C 

o*c 

-10°C 

-20°C 

-30°C 

-40°C 

86°F 

as 
68°F 

Cn 

50°F 

32°F I 
14°F 

-4°F 

-22°F 

-40°F 

L) 
w 
< 
CO CO i Other oils may be used if they meet one or more of the 

following: 

API Service Classification CG-4 
API Service Classification CF-4 
ACEA Specification E3 
ACEA Specification E2 

Multi-viscosity diesel engine oils are preferred. 

If diesel fuel with sulfur content greater than 0.5% is used, 
reduce the service interval by 50%. 

- 

PLUS-50 is a registered trademark of Deere & Company. 
TORQ-GARD SUPREME is a trademark of Deere & Company CD,ENOIL -19-100CT97-1/1' 

LUBRICANT STORAGE 

ur equipment can operate at top efficiency only 
....en clean lubricants are used. 

Use clean containers to handle all lubricants. 

Whenever possible, store lubricants and containers in 

an area protected from dust, moisture, and other 
contamination. Store containers on their side to avoid 
water and dirt accumulation. 

Make certain that all containers are properly marked to 
identify their contents. 

Properly dispose of all old containers and any residual 
lubricant they may contain. 

DX,LUBST -19-18MAR96-1/1 
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Fuels, Lubricants and Coolant 

MIXING OF LUBRICANTS 

In general, avoid mixing different brands or types of oil. 
Oil manufacturers blend additives in their oils to meet 
certain specifications and performance requirements. 

Mixing different oils can interfere with the proper 
functioning of these additives and degrade lubricant 
performance. 

Consult your John Deere dealer to obtain specific 
information and recommendations. 

DX,LUBMIX -19-18MAR96-1/1 

DIESEL ENGINE COOLANT 

The engine cooling system is filled to provide 
year-round protection against corrosion and cylinder 
liner pitting, and winter freeze protection to -37°C 
(-34°F). 

John Deere COOL-GARD is preferred for service. 

If John Deere COOL-GARD is not available, use a loW 

silicate ethylene glycol base coolant concentrate in a 
50% mixture of concentrate with quality water. 

The coolant concentrate shall be of a quality that 
provides cavitation protection to cast iron and 
aluminum parts in the cooling system. John Deere 
COOL-GARD meets this requirement. 

A 50% mixture of ethylene glycol engine coolant in 
water provides freeze protection to -37°C (-34°F). If 

protection at lower temperatures is required, consult 
your John Deere dealer for recommendations. 

Water quality is important to the performance of the 
cooling system. Distilled, deionized, or demineralized 

water is recommended for mixing with ethylene glycol 
base engine coolant concentrate. 

IMPORTANT: Do not use cooling system sealing 
additives or antifreeze that contains 
sealing additives. 

COOLANT DRAIN INTERVALS 

Drain the factory fill engine coolant, flush the cooling 
system, and refill with new coolant after the first 3 

years or 3000 hours of operation. Subsequent drain 
intervals are determined by the coolant used for 
service. At each interval, drain the coolant, flush the 
cooling system, and refill with new coolant. 

When John Deere COOL-GARD is used, the coolant 
drain interval is 3 years or 3000 hours of operation. 

If COOL-GARD is not used, the drain interval is 
reduced to 2 years or 2000 hours of operation. 

DX,COOL8 -19-12FE899-1/1 
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Fuels, Lubricants and Coolant 

OPERATING IN WARM TEMPERATURE 
CLIMATES 

John Deere engines are designed to operate using glycol 
base engine coolants. 

Always use a recommended glycol base engine coolant, 
even when operating in geographical areas where freeze 
protection is not required. 

IMPORTANT: Water may be used as coolant in 
emergency situations only. 

Foaming, hot surface aluminum and 
iron corrosion, scaling, and cavitation 
will occur when water is used as the 
coolant, even when coolant 
conditioners are added. 

Drain cooling system and refill with 
recommended glycol base engine 
coolant as soon as possible. 

DX,COOL6 -19-18MAR96-1/1 
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Operating the Engine 
BREAK-IN PERIOD 

Within first 100 hours of operation 
During the first 100 hours of operation, avoid 
overloading, excessive idling and no-load operation. 

See ENGINE BREAK-IN OIL for eventual addition of 
oil. 

NOTE: During the break-in peridd a higher-than-usual 
oil consumption should be considered as 
normal. 

After first 100 hours of operation 
After the first 100 hours, drain the crankcase and 

. . 

change the oil filter (see CHANGING ENGINE OIL 
AND FILTER). Fill crankcase with seasonal viscosity 
grade oil (see DIESEL ENGINE OIL). 

Check tension of alternator belt. 

Check connections of air intake hoses. 

Check for proper tightening of cap screws all around 
the engine. 

DPSG,C D03523,17 -19-09JUL99-1/1 

STARTING THE ENGINE 

A CAUTION: Before starting engine in a 
confined building, install proper outlet 
exhaust ventilation equipment. Always use 
safety approved fuel storage and piping. 

NOTE: If temperature is below 0°C (32°F), it may be 
necessary to use cold weather starting aids 
(See COLD WEATHER OPERATION). 

1. Perform all prestarting checks outlined in . 

Maintenance/Daily Section. 

2. Open the fuel supply shut-off valve, if equipped. 

3. Activate the starter motor switch to crank the 
engine and release it as soon as engine starts. 

NOTE: Do not operate the starter motor more than 
20 seconds at a time. 

DPSG,C D03523,18 -19-09JUL99-1/1 

COLD WEATHER OPERATION 

Depending on equipment, various cold weather starting 
aids are available to assist in starting the engine at 
temperatures below 0°C (32°F). 

Continued on next page DPSG,CD03523,19 -19-09JUL99-1/4 
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Operating the Engine 

Air intake heater 

Air intake heater is either a grid-type (A) for POWERTech 
engines or a glow plug-type (B) for 300-Series engines 
installed in the air intake channel. 

CAUTION: NEVER use Ether Starting Fluid 
when air intake heater is used to start the 
engine. 

Activate the heating element (preheater position) for 
30 seconds maximum then start the engine. 

A 
--4 

ed..0 

001+1,. 

A 

DPSG,CD03523,19 -19-09JUL99-2/4 

Coolant heater 

Connect plug of coolant heater (A) to a power source (110 
or 220 V). 

At an ambient temperature of -15°C (5°F), the heating 
process takes approximatively 2 hours. Extend heating 
period if ambient temperature is lower. 

DPSG,C003523,19 -19-09JUL99-3/4 

Fuel preheater 

al preheater (A) switches ON and OFF automatically in 

_ ation to the ambient temperature. 

laM017:708 
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Operating the Engine 

USING A BOOSTER BATTERY OR CHARGER 

A 12-volt booster battery can be connected in parallel with 
battery(ies) on the unit to aid in cold weather starting. 
ALWAYS use heavy duty jumper cables. 

ACAUTION: Gas given off by batteries is 
explosive. Keep sparks and flames away from 
batteries. Before connecting or disconnecting a 
battery charger, turn charger off. Make last 
connection and first disconnection at a point 
away from battery. Always connect NEGATIVE 
(-) cable last and disconnect this cable first. 

IMPORTANT: Be sure polarity is correct before 
making connections. Reversed polarity 
will damage electrical system. Always 
connect positive to positive and 
negative to ground. Always use 12-volt 
booster battery for 12-volt electrical 
systems and 24-volt booster battery/ 
batteries for 247volt electrical systems. 

1. Connect booster battery or batteries to produce the 
required system voltage for your engine application. 

NOTE: To avoid sparks, DO NOT allow the free ends of 
jumper cables to touch the engine. 

2. Connect one end of jumper cable to the POSITIVE (+) 
post of the booster battery. 

3. Connect the other end of the jumper cable to the 
POSITIVE (+) post of battery connected to starter. 

4. Connect one end of the other jumper cable to the 
NEGATIVE (-) post of the booster battery. 

5. ALWAYS complete the hookup by making the last 
connection of the NEGATIVE (-) cable to a good 
ground on the engine frame and away from the 
battery(ies). 

6. Start the engine. Disconnect jumper cables 
immediately after engine starts. Disconnect NEGATIVE 
(-) cable first. 

II40,X,?..'117MAla49..i. 

12-Volt System 

0 
el 111111111111 

(I N 41. 
24-Volts System 

A-12-Volt Machine battery/batteries 
B-12-Volt Booster battery/batteries 
C-Booster cable 
D-Cable to starter motor 

DPSG,C003523,20 -19-09JUL99-1/1 
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Operating the Engine 

ENGINE OPERATION 

Warming engine 
Operate engine at high idle for 1 to 2 minutes before 
applying the load. 

NOTE: This procedure does not apply to standby 
generator sets where the engine is loaded 
immediately upon reaching rated speed. 

Normal engine operation 
Compare engine coolant temperature and engine oil 
pressure with specifications below: 

Minimum oil pressure at full load rated speed'-Specification 

Pressure 275 kPa (2.75 bar; 40 psi) 

Coolant temperature range-Specification 

temperature 82°-94°C (180°-202°F) 

Stop engine immediately if coolant temperature is 

above or oil pressure below specifications or if there 
are any signs of part failure. Symptoms that may be 
early signs of engine problems could be: 

Sudden loss of power 

'Oil at normal operating temperature of 115°C (240°F). 

Unusual noise or vibration 
Excessive black exhaust fumes 
Excessive fuel consumption 
Excessive oil consumption 
Fluid leaks 

Recommendation for turbocharger engines 
Should the engine stall when operating under load, 
IMMEDIATELY restart it to prevent overheating of 
turbocharger components. 

Idling engine 
Avoid excessive engine idling. Prolonged idling may 
cause the engine coolant temperature to fall below its 
normal range. This, in turn, causes crankcase oil 
dilution, due to incomplete fuel combustion, and 
permits formation of gummy deposits on valves, 
pistons and piston rings. It also promotes rapid 
accumulation of engine sludge and unburned fuel in 

the exhaust system. If an engine will be idling for more 
than 5 minutes, stop and restart later. 

NOTE: Generator set applications have the governor 
locked at a specified speed and do not have a 

slow idle function. These engines idle at no 
load governed speed (fast idle). 

DPSG,CD03523,21 -19-09JUL99-1/1 

STANDBY POWER UNITS 

To assure that your engine will deliver efficient standby 
operation when needed, start engine and run at rated 
speed (with 50%-70% load) for 30 minutes every 

2 weeks. DO NOT allow engine to run an extended 
period of time with no load. 

DPSG,CD03523,22 -19-09JUL99-1/1 
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Operating the Engine 

STOPPING THE ENGINE 

1. Before stopping, run engine for at least 2 minutes at 
fast idle and no load. 

2. Stop the engine. 

DPSG,CD03523,23 -19-01JUL99-1/1 
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Maintenance 
OBSERVE SERVICE INTERVALS 

Using hour meter as a guide, perform all services at 
the hourly intervals indicated on following pages. At 
each scheduled maintenance interval, perform all 
previous maintenance operations in addition to the 
ones specified. Keep a record of hourly intervals and 
services performed using charts provided in 

Maintenance Records Section. 

IMPORTANT: Recommended service intervals are 
for normal operating conditions. 
Service MORE OFTEN if engine is 
operated under adverse conditions.. 
Neglecting maintenance can result in 
failures or permanent damage to the 
engine. 

DPSG,CD03523.24 -19-09JUL99-1/1 . 

USE CORRECT FUELS, LUBRICANTS AND 
COOLANT 

PORTANT: Use only fuels, lubricants, and coolants 
Meeting specifications outlined'in 
Fuels, Lubricants, and Coolant Section 
when servicing your John Deere 
Engine. 

Consult your John Deere engine distributor, servicing 
dealer or your nearest John Deere Parts Network for 
recommended fuels, lubricants, and coolant. Also 
available are necessary additives for use when operating 
engines in tropical, arctic, or any other adverse conditions. 

Part* 
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Maintenance 

MAINTENANCE INTERVAL CHART 

Item 10 H / 
daily 

500 H 1000 H / 
1 year 

2000 H / 
2 years 

2500 H / 
3 years 

As 
required 

Check engine oil and coolant level 

Check air filter restriction indicator 

Change engine oil and filter 

Replace fuel filter element 

Check belt tension and automatic tensioner 

Check and adjust valve clearance° 

Clean crankcase vent tube 

Check air intake hOses, connections and system 

Check vibration damper (6 cyl.)° 

Check engine speed and speed droop governor 

Drain and flush cooling system' 

Drain water and sediment from fuel filter 

Clean filter element (see note a) 

Test thermostat and injection nozzles (see your dealer)9 

°Clean air filter element when restriction indicator is red. Replace filter element after 6 cleanings or once a year. 

bChange oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year. 

'Check belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt 
tensioner every 1000 hours/1 year on POWERTech engines when equipped. 

'Have your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every 
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines. 

Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years. 

'Drain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000 
hours/2 years. 

9Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and 
thermostat every 10000 hours. 
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Maintenance/Daily or every 10 hours 
DAILY PRESTARTING CHECKS 

"45**VI4I 

.44e, 

POWERTech engine 300-Series engine 

Do the following BEFORE STARTING THE ENGINE 
for the first time each day: 

IMPORTANT: DO NOT top up with fresh oil until 
the oil level is BELOW the add mark. 

1. Check engine oil level on dipstick (A). Add as 
required, using seasonal viscosity grade oil. (See 

FD000047 

DIESEL ENGINE OIL). Add oil at rocker arm cover 
filler cap (B). 

IMPORTANT: DO NOT fill above the crosshatch 
area. Oil levels anywhere within 
crosshatch are considered in the 
acceptable operating range. 
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Maintenance/Daily or every 10 hours 

e) 

ek.) .0 f r%) ??, 

CA rif2 

C 

CAUTION: Explosive release of fluids from 
ressurized cooling system can cause 

serious burns. 

Z.1 

N 
co 

Only remove filler cap when engine is cold 
or when cool enough to touch with bare 
hands. Slowly loosen cap to first stop to 
relieve pressure before removing completely. 

Remove radiator cap (E) and check coolant level 
which should be at bottom of filler neck. Fill radiator 
with proper coolant solution if level is low. (See 
DIESEL ENGINE COOLANT). Check overall cooling 
system for leaks. 

DPSG,C D03523,27 -19-12JUL99-2/3 

3. If air filter has a dust unloading valve (C), squeeze 
valve tip to release any trapped dirt particles. 

4. Check air intake restriction indicator (D). When 
indicator is red, air filter needs to be cleaned. 

IMPORTANT: Maximum air intake restriction is 
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H20). 
A clogged air cleaner element will 
cause excessive intake restriction and a 

reduced air supply to the engine. 

5. Make a thorough inspection of the engine 
compartment. 

NOTE: Wipe all fittings, caps and plugs before performing 
any maintenance to reduce the chance of system 
contamination. 
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Maintenance/500 hours 
CHANGING ENGINE OIL AND FILTER 

NOTE: Change engine oil and filter for the first time after 
100 hours maximum of operation, then every 500 
hours thereafter. Change oil and filter at least 
once a year. 

1. Run engine approximately 5 minutes to warm up oil. 
Shut engine off. 

2. Open oil pan drain valve (A). 

3. Drain crankcase oil from engine while warm. 

4. Remove and discard oil filter element (B) using a 
suitable filter wrench. 

c- Remove oil filter packing and clean filter mounting pad. 

IMPORTANT: Filtration of oils is critical to proper 
lubrication. Always change filter 
regularly. Use filters meeting John 
Deere performance specifications. 

(.) 

V1N 

6. Oil the new packing and install a new filter element. L.) 

Hand. tighten element according to values printed on POWERTEch engine 

filter element. If values are not provided, tighten ;,-Lgrtmar, 
element approximately 3/4 - 1-1/4 turn after packing 
contacts filter housing. DO NOT overtighten filter 
element. 

7. Close oil pan drain valve. 

300-Series engine 

Continued on neat page DPSG,C003523,29 -19-12JUL99-1/2 
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Maintenance/500 hours 

8. Fill engine crankcase with correct John Deere engine 
oil through rocker arm cover opening (C); see DIESEL 
ENGINE OIL. 

To determine the correct' oil fill quantity for your engine, 
see "Engine Oil Quantities" in Specifications Section. 

NOTE: Crankcase oil capacity, may vary slightly. 
ALWAYS fill crankcase to full mark or within 
crosshatch on dipstick, whichever is present. DO 
NOT overfill. 

IMPORTANT: Immediately after completing any oil 
change, crank engine for 30 seconds 
without permitting engine to start. This 
will help insure adequate lubrication to 
engine components before engine 
starts. 

9. Start engine and run to check for possible leaks. 

10. Stop engine and check oil level after 10 minutes. If 

necessary, top up. 
FD000047 
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Maintenance/500 hours 

REPLACING FUEL FILTER ELEMENT 

A-Retaining ring B-Filter element 

CAUTION: CAUTION: Escaping fluid under 
pressure can penetrate the skin causing 
serious injury. Relieve pressure before 
disconnecting fuel or other lines. Tighten all 
connections before applying pressure. Keep 
hands and body away from pinholes and 
nozzles which eject fluids under high 
pressure. Use a piece of cardboard or paper 
to search for leaks. Do not use your hand. 

If any fluid is injected into the skin, it must 
be surgically removed within a few hours by 
a doctor familiar with this type injury or 
gangrene may result. Doctors unfamiliar with 
this type of injury may call the Deere & 
Company Medical Department in Moline, 
Illinois, or other knowledgeable medical 
source. 

1. Thoroughly clean fuel filter assembly and 
surrounding area. 

2. Loosen drain plug (C) and drain fuel into a suitable 
container. 

NOTE: Lifting up on retaining ring as it is rotated helps 
to get it past raised locators. 

3. Firmly grasp the retaining ring (A) and 'rotate it 
clockwise 1/4 turn. Remove ring with filter element 

(B). 

C-Drain plug D-Bleed plug 

IMPORTANT: Do not dump the old fuel into the 
new filter element. This could cause 
fuel injection problem. 

A plug is provided with the new 
element for plugging the used 
element. 

4. Inspect filter mounting base for cleanliness. Clean 
as required. 

NOTE: Raised locators on fuel filter canister must be 
indexed properly with slots in mounting base 
for correct installation. 

5. Install new filter element dry onto mounting base. 
Be sure element is properly indexed and firmly 
seated on base. It may be necessary to rotate filter 
for correct alignment. 

6. Install retaining ring onto mounting base making 
certain dust seal is in place on filter base. Hand 
tighten ring (about 1/3 turn) until it "snaps" into the 
detent. DO NOT overtighten retaining ring. 

NOTE: The proper installation is indicated when a 

"click" is heard and a release of the retaining 
ring is felt. 

7. Bleed the fuel system. 
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Maintenance/500 hours 

CHECKING BELT (300-SERIES ENGINES) 

1. Inspect belt for cracks, fraying, or stretched out areas. 
Replace as necessary. 

2. Check belt tension using one of following methods: 

a) Use of JDG529 Tension Gauge (A) 

Belt tension-Specification 

New belt 578-622 N (130-140 lb-force) 
Used belt 378-423 N (85-94 lb-force) 

NOTE: Belt is considered used after 10 minutes of 
operation. 

b) Use of tension tester (B) and straight edge (C) 
A 89 N (20 lb) force applied halfway between pulleys 
should deflect belt by 19 mm (0.75 in.). 

3. If adjustment is necessary, loosen alternator nuts (D) 
and (E). Pull alternator frame outward until belt is 

correctly tensioned. 

IMPORTANT: Do not pry against the alternator rear 
frame. Do not tighten or loosen belts 
while they are hot. 

4. Tighten alternator bracket nuts firmly. 

5. Run engine for 10 minutes then recheck belt tension. 
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Maintenance/500 hours 

CHECKING BELT (POWERTECH ENGINES 
WITH MANUAL TENSIONER) 

Inspect belt for cracks, fraying, or stretched out areas. 
Replace if necessary. 

NOTE: Belt adjustment is measured using a gauge 
stamped on the top edge of the alternator bracket. 

1. Loosen cap screws (B) and (C). 

2. Slide alternator in slot by hand to remove all excess 
slack in belt. 

IMPORTANT: Do not pry against alternator rear frame. 

3. Using the gauge (A) on the alternator bracket, stretch 
belt by prying outward on alternator front frame. 
Stretch the belt 1 gauge unit for a used belt and 1.5 
gauge units for a new belt. 

4. Tighten cap screws (B) and (C). 

A-Belt gauge 
B-Cap screw 
C-Cap screw 
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Maintenance/1000 hours/1 year 
CLEANING CRANKCASE VENT TUBE 

If you operate the engine in dusty conditions, clean the 
tube at shorter intervals. 

1. Remove and clean crankcase vent tube (A). 

2. Install the vent tube. Be sure the 0-ring fits correctly in 

the rocker arm cover bore for elbow adapter. Tighten 
hose clamp securely. 

DPSG,CD03523.32 -19-12JUL99-1/1 

CHECKING AIR INTAKE SYSTEM 

IMPORTANT: The air intake system must not leak. 
Any leak, no matter how small, may 
result in engine failure due to 
abrasive dirt and dust entering the 
intake system. 

1. Inspect all intake hoses (piping) for cracks. Replace 
as necessary. 

2. Check clamps on piping '(A) which connect the air 
filter, engine and, if present, turbocharger and 
air-to-air radiator. Tighten clamps as necessary. 

3. Test air restriction indicator (B) for proper operation. 
Replace indicator as necessary. 
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Maintenance/1000 hours/1 year 

4. If engine has a rubber dust unloading valve (C), 
inspect the valve on bottom of air filter for cracks or 
plugging. Replace as necessary. 

5. Service air filter as necessary. 

0 
tC 
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CHECKING AUTOMATIC BELT TENSIONER 
(POWERTECH ENGINES) 

-,elt drive systems equipped with automatic (spring) belt 
msioners cannot be adjusted or repaired. The automatic 

belt tensioner is designed to maintain proper belt tension 
over the life of the belt. If tensioner spring tension is not 
within specification, replace tensioner assembly. 

Checking belt wear 
The belt tensioner is designed to operate within the limit 
of arm movement provided by the cast stops (A) and 
(B) when correct belt length and geometry is used. If 

the tensioner stop on swing arm (A) is hitting the fixed 
stop (B), check mounting brackets (alternator, belt 
tensioner, idler pulley, etc.) and the belt length. Replace 
belt as needed (see REPLACING FAN AND 
ALTERNATOR BELTS). 

0 
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Maintenance/1000 hours/1 year 

Checking tensioner spring tension 
A belt tension gauge will not give an accurate measure 
of the belt tension when automatic spring tensioner is 
used. Measure tensioner spring tension using a torque 
wrench and procedure outlined below: 
a. Release tension on belt using a breaker bar and 

socket on tension arm. Remove belt from pulleys. 
b. Release tension on tension arm and remove breaker 

bar. 
c. Put a mark (A) on swing arm of tensioner as shown. 
d. Measure 21 mm (0.83 in.) from (A) and put a mark 

(B) on tensioner mounting base. 
e. Rotate the swing arm using a torque wrench until 

marks (A) and (B) are aligned. 
f. Record torque wrench measurement and compare 

with specification below. Replace tensioner assembly 
as required. 

Spring-Specification 

Force 18-22 Nam (13-16 lb-ft) 

DPSG,CD03523,34 -19-13JUL99-2/2 

CHECK AND ADJUST ENGINE VALVE 
CLEARANCE (300-SERIES ENGINES) 

NOTE: Valve clearance must be adjusted after the first 
500 hours of operation, then every 1000 hours 
thereafter. 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 
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Maintenance/1000 hours/1 year 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Valve clearance (engine cold)-Specification 

Intake 0.35 mm (0.014 in.) 

Exhaust 0.45 mm (0.018 in.) 

NOTE: If rocker arm is equipped with adjusting screw and 
lock nut (A), tighten lock nut to 27 Nm (20 lb-ft) 
after adjusting valve clearance. 

4. Reinstall rocker arm cover and crankcase vent tube. 

3-Cylinder Engine: 

NOTE: Firing order is 1-2-3. 

a. Lock No. 1 piston at TDC compression stroke (D). 
b. Adjust valve clearance on No. 1 and 2 exhaust 

valves and No.1 and 3 intake valves. 
c. Rotate flywheel 360°. Lock No. 1 piston at TDC 

exhaust stroke (E). 
d. Adjust valve clearance on No 3 exhaust valve and 

No. 2 intake valve. 

cr 
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3 2 
B C C 

A-F ro nt of engine 
B-Exhaust valve 
C-Intake valve 
D-No.1 Piston at TDC compression stroke 
E-No.1 Piston at TDC exhaust stroke 

0 

C.) 
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Maintenance/1000 hours/1 year 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1 and 3 exhaust 

valves and No.1 and 2 intake valves. 
c. Rotate flywheel 360°. Lock No. 4 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2 and 4 exhaust 

valves and No. 3 and 4 intake valves. 

4 
E I 

1 
E I 

° A 

11111)14010901414 

4 
E I 

3 
E I 

2 
E 

61411411410Vi 
* '46 1:5 

1 
E I 

A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 
CHECK AND ADJUST ENGINE VALVE 
CLEARANCE (POWERTECH ENGINE) 

Adjust engine valve clearance as follows or have your 
authorized servicing dealer or engine distributor adjust the 
engine valve clearance. 

1. Remove rocker arm cover and crankcase vent tube. 

2. Using JDE83 or JDG820 Flywheel Turning Tool (A), 
rotate engine flywheel in running direction (clockwise 
viewed from water pump) until No.1 piston (front) has 
reached top dead center (TDC) on compression stroke. 
Insert timing pin JDE81-4 (B) into flywheel bore. 

t 

DPSG,C003523,36 -19-13JUL99-1/4 

3. Check and adjust valve clearance to specifications 
according to following procedures. 

Valve clearance (engine cold)-Specification 

Intake 0.35 mm (0.014 in.) 
Exhaust 0.45 mm (0.018 in.) 

4. If valves need adjusting, loosen the lock nut on rocker 
arm adjusting screw. Turn adjusting screw until feeler 
gauge slips with a slight drag. Hold the adjusting screw 
from turning with screwdriver and tighten lock nut to 
27 Nm (20 lb-ft). Recheck clearance again after 
tightening lock nut. Readjust clearance as necessary 

5. Reinstall rocker arm cover and crankcase vent tube. 
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Maintenance/2000 hours/2 years 

4-Cylinder Engine: 

NOTE: Firing order is 1-3-4-2. 

a. 
b. 

c. 

d. 

Lock No. 1 piston at TDC compression stroke (B). 
Adjust valve clearance on No. 1 and 3 exhaust 
valves and No.1 and 2 intake valves. 
Rotate flywheel 360°. Lock No. 4 piston at TDC 
compression stroke (C). 
Adjust valve clearance on No. 2 and 4 exhaust 
valves and No. 3 and 4 intake valves. 
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A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.4 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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6-Cylinder Engine: 

NOTE: Firing order is 1-5-3-6-2-4. 

a. Lock No. 1 piston at TDC compression stroke (B). 
b. Adjust valve clearance on No. 1, 3, and 5 exhaust 

valves and No. 1, 2, and 4 intake valves. 
c. Rotate flywheel 360°. Lock No. 6 piston at TDC 

compression stroke (C). 
d. Adjust valve clearance on No. 2, 4, and 6 exhaust 

valves and No. 3, 5, and 6 intake valves. 
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A-Front of engine 
B-No.1 Piston at TDC compression stroke 
C-No.6 Piston at TDC compression stroke 
E-Exhaust valve 
I-Intake valve 
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Maintenance/2000 hours/2 years 

CHECKING ENGINE SPEED 

NOTE: Most engines for generator set application 
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run 
only at fast idle and therefore they do not have 
slow idle. 

Fast idle-Specification 

50 Hz Generator set 1550-1580 rpm 
60 Hz Generator set 1865-1890 rpm 

NOTE: Fast idle is settled by the factory then the idle 
adjusting screw (A) is sealed to prevent from 
tampering. Fast idle adjustment can only be done 
by an authorized fuel system agent. 

ADJUST SPEED DROOP GOVERNOR 

1. Warm engine to normal operating temperature. 

2. Run engine at fast idle. 

3. Apply full load. 

4. If specified power cannot be obtained, turn screw (B) 
to adjust droop until the requested power is reached. 

NOTE: If surging exists upon removing the load, turn 
screw (B) clockwise to eliminate. 

DPSG,C D03523,38 -19-13JUL99-1/1 

OPSG.CD03523,39 3JUL99-1 /1 

40-3 112849 

PN=59 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 332 of 548



Maintenance/2000 hours/2 years 

CHECKING CRANKSHAFT VIBRATION 
DAMPER (6-CYLINDER ENGINE ONLY) 

1. Remove belts (shown removed). 

2. Grasp vibration damper with both hands and attempt to 
turn it in both directions. If rotation is felt, damper is 
defective and should be replaced. 

IMPORTANT: The vibration damper assembly is not 
repairable and should be replaced every 
4500 hours or 5 years, whichever 
occurs first. 

3. Check vibration damper radial runout by positioning a 
dial indicator so probe contacts damper outer 
circumference. 

4. With engine at operating temperature, rotate crankshaft 
using JDG820 or JDE83 Flywheel Turning Tool. 

5. Note dial indicator reading. If runout exceeds 
specifications given below, replace vibration damper. 

Damper-Specification 

Maximum radial runout 1.50 mm (0.060 in.) 
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Maintenance/2500 hours/3 years 
DRAIN AND FLUSH COOLING SYSTEM 

NOTE: Drain and flush cooling system every 
2500 hours/3 years when John Deere 
COOL-GARD coolant is used. Otherwise every 
2000 hours/2 years. 

CAUTION: Explosive release of fluids from 
pressurized cooling system can cause serious 
burns. 

Shut off engine. Only remove filler cap when 
cool enough to touch with bare hands. Slowly 
loosen cap to first stop to relieve pressure 
before removing completely. 

1. Slowly open the radiator cap. 

Remove engine block drain plug (A). 

3. On POWERTech engines, remove oil cooler housing 
drain plug (B). 

4. Open radiator drain valve (C). Drain all coolant from 
radiator. 

5. Close all drain orifices after coolant has drained. 

6. Fill the cooling system with clean water. Run engine 
until water passes through the thermostat to stir up 
possible rust or sediment. 

7. Stop engine and immediately drain the water from 
system before rust and sediment settle. 

8. After draining water, close all drain orifices and fill the 
cooling system with clean water and TY15979 John 
Deere Heavy Duty Cooling System Cleaner or 
equivalent cleaner. Follow manufacturer's directions on 
label. 

9. After cleaning the cooling system, drain cleaner and fill 
with water to flush the system. Run engine until water 
passes through the thermostat, then drain out flushing 
water. 

rr) , 
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Maintenance/2500 hours/3 years 

10. Check cooling system hoses for proper condition. 
Replace as necessary. 

11. Close all drain orifices and fill the cooling system with 
specified coolant (see DIESEL ENGINE COOLANT). 

Cooling system capacity-Specification 

CD3029D F 128 14.5 L (15.5 qt) 
CD4039DF008 16.5 L (17.5 qt) 
CD4039TF008 16.5 L (17.5 qt) 
CD4045DF158 20 L (21 qt) 
CD4045HF158 25 L (26.5 qt) 
CD4045TF158 25 L (26.5 qt) 
CD4045TF258 25 L (26.5 qt) 
CD6068HF158 29 L (30.5 qt) 
CD6068TF158 26 L (27.5 qt) 
CD6068TF258 26 L (27.5 qt) 

DPSG,C D03523,41 -19-13JUL99-2/3 

12. When refilling cooling system, loosen temperature 
sensor (B) or plug at the rear of cylinder head to 
allow air to escape. 

13. Run engine until it reaches operating temperature 
then check coolant level and entire cooling system for 
leaks. 
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Maintenance/As required 
ADDITIONAL SERVICE INFORMATION 

This manual does not allow a complete repair of your 
engine. If you want want more detailled service 
information the following publications are available from 
your regular parts channel. 

PC2451 - Parts Catalog 
CTM3274 - Component Technical Manual for 
300-Series engines (English) 
CTM104 - Component Technical Manual for 
POWERTech engines (English) 
CTM67 - Component Technical Manual for OEM 
Engine accessories (English only) 
CTM77 - Component Technical Manual for Alternators 
and Starter Motors (English only) 

DO NOT MODIFY FUEL SYSTEM 

IMPORTANT: Modification or alteration of the 
injection pump, the injection pump 
timing, or the fuel injectors in ways not 
recommended by the manufacturer will 
terminate the warranty obligation to the 
purchaser. 

Do not attempt to service injection 
pump or fuel injectors yourself. Special 
training and special tools are required 
(see your authorized servicing dealer or 
engine distributor). 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER 
(ONE-PIECE) 

Clean air filter when restriction indicator (A) is red. Air 
filter can be cleaned up to six times. Thereafter, or at 
least once a year, it must be replaced. 

Proceed as follows: 

1. Thoroughly clean all diet around air filter area. 

2. Loosen clamp (B) then remove air filter. 

IMPORTANT: Never reinstall an air filter which shows 
evidence of bad condition (punched, 
dented...) allowing no filtered air to 
enter the engine. 

3. Clean air filter with compressed air working from 
"clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa (6 bar; 
88 psi). 

4. Mark air filter to keep track of each cleaning operation. 

5. Fully depress air restriction indicator reset button and 
release to reset indicator. 

6. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

CLEAN OR REPLACE AIR FILTER ELEMENT 

A-Primary element 
B-Secondary (safety) 

element 

C-Air restriction indicator 
D-Wing nut 

Clean air filter when restriction indicator (C) is red. 
Replace both primary (A) and secondary (B) filter 
elements every 6 primary element cleaning or at least 
once a year. 

Proceed as follows: 

1. Thoroughly clean all dirt around air filter area. 

2. Remove wing nut (D) and remove primary element 
(A) from canister. 

IMPORTANT: Do not attempt to clean the 
secondary (safety) element (B). It 
must be only replaced as 
recommended. 

3. Thoroughly clean all dirt from inside canister. 

.IMPORTANT: If primary element shows evidence 
of bad condition (punched, 

dented...), replace both the primary 
and the secondary elements. 

4. Clean primary element with compressed air working 
from "clean" to "dirty" side. 

NOTE: Compressed air must not exceed 600 kPa 
(6 bar; 88 psi). 

5. Mark air filter to keep track of each cleaning 
operation. 

6. Fully depress air restriction indicator reset button 
and release to reset indicator. 

7. Check air system entirely for proper condition (see 
CHECKING AIR INTAKE SYSTEM). 
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Maintenance/As required 

REPLACING FAN AND ALTERNATOR BELT 
(POWERTECH ENGINES) 

NOTE: Refer to CHECKING BELT TENSIONER SPRING 
TENSION AND BELT WEAR for additional 
information on the belt tensioner. 

1. Inspect belts for cracks, fraying, or stretched out areas. 
Replace if necessary. 

2. On engines with automatic belt tensioner, release 
tension on belt using a breaker bar and socket on 
tension arm. 

On engines with manual tensioner, loosen cap screws 
holding the alternator. 

3. Remove poly-vee belt from pulleys and discard belt. 

4. Install new belt, making sure belt is correctly seated in 

all pulley grooves. Refer to belt routing at right for your 
application. 

5. Apply tension to belt (see CHECKING BELT). 

6. Start engine and check belt alignment. 

Installation on 4 cyl. engines 

Installation on 6 cyl. engines 

ALT-Alternator 
CP-Crankshaft Pulley 
FD-Fan Drive 
I-Idler Pulley 
T-Tensioner 
WP-Water Pump 
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Maintenance/As required. 

CHECKING FUEL FILTER 

Periodically the fuel filter should be checked for water or 
debris. 

IMPORTANT: Drain water into a suitable container 
and dispose of properly. 

1. Loosen drain plug (B) at bottom of fuel filter two or 
three turns. 

2. Loosen air bleed plug two full turns (A) on fuel filter 
base and drain water from bottom until fuel starts to 
drain out. 

3. When fuel starts to drain out, tighten drain plug 
securely. 

After draining water from the fuel filter, the filter must 
be primed by bleeding all air from the fuel system. 
Operate primer lever of the fuel supply pump (C) until 
fuel flow is free from air bubbles. 

5. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

If the fuel system needs further bleeding of air, see 
BLEEDING THE FUEL SYSTEM. 
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Maintenance/As required 

BLEEDING THE FUEL SYSTEM 

A CAUTION: Escaping fluid under pressure can 
penetrate the skin causing serious injury. 
Relieve pressure before disconnecting fuel or 
other lines. Tighten all connections before 
applying pressure. Keep hands and body away 
from pinholes and nozzles which eject fluids 
under high pressure. Use a piece of cardboard 
or paper to search for leaks. Do not use your 
hand. 

If ANY fluid is injected into the skin, it must be 
surgically removed within a few hours by a 

doctor familiar with this type injury or gangrene 
may result. Doctors unfamiliar with this type of 
injury may call the Deere & Company Medical 
Department in Moline, Illinois, or other 
knowledgeable medical source. 

Whenever the fuel system has been opened up for 
service (lines disconnected or filters removed), it will be 
necessary to bleed air from the system. 

1. Loosen the air bleed screw (A) two full turns by hand 
on fuel filter base. 

2. Operate supply pump primer lever (B) until fuel flow is 
free from air bubbles. 

3. Tighten bleed plug securely, continue operating hand 
primer until pumping action is not felt. Push hand 
primer inward (toward engine) as far as it will go. 

4. Start engine and check for leaks. 

If engine will not start, it may be necessary to bleed air 
from fuel system at fuel injection pump or injection 
nozzles as explained next. 

I 
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Maintenance/As required 

At Fuel Injection Pump: 
a. Slightly loosen fuel return line connector (C) at fuel 

injection pump. 
b. Operate fuel supply pump primer lever until fuel, 

without air bubbles, flows from fuel return line 
connection. 

c. Tighten return line connector to 16 Nlrn (12 lb-ft). 
d. Leave hand primer in the inward position toward 

cylinder block. 

At Fuel Injection Nozzles: 
a. Using two open-end wrenches, loosen fuel line 

connection at injection nozzle. 
b. Crank engine over with starting motor (but do not 

start engine), until fuel free from bubbles flows out of 
loosened connection. Retighten connection to 
27 1\1m (20 lb-ft). 

c. Repeat procedure for remaining injection nozzles (if 

necessary) until all air has been removed from fuel 
system. 

If engine still will not start, see your authorized servicing 
dealer or engine distributor. 
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Troubleshooting 
ENGINE TROUBLESHOOTING 

Symptom Problem 

Engine cranks but will not start Incorrect starting procedure. 

No fuel. 

Engine hard to start or will not 
start 

Solution 

Verify correct starting procedure. 

Check fuel in tank and manual 
shut-off valve. 

Exhaust restricted. Check and correct exhaust 
restriction. 

Fuel filter plugged or full of water. Replace fuel filter or drain water 
from filter. 

Injection pump not getting fuel or air Check fuel flow at supply pump or 
in fuel system. bleed fuel system. 

Faulty injection pump or nozzles. Consult authorized diesel repair 
station for repair or replacement. 

Engine starting under load. Remove load. 

Improper starting procedure. Review starting procedure. 

No fuel. Check fuel tank. 

Air in fuel line. Bleed fuel line. 

Cold weather. Use cold weather starting aids. 

Slow starter speed. See "Starter Cranks Slowly". 

Crankcase oil too heavy. Use oil of correct viscosity. 

Improper type of fuel. Consult fuel supplier; use proper 
type fuel for operating conditions. 

Water, dirt or air in fuel system. Drain, flush, fill and bleed system. 

Clogged fuel filter. Replace filter element. 

Dirty or faulty injection nozzles. Have authorized servicing dealer or 
engine distributor check injectors. 
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Troubleshooting 

Symptom 

Engine knocks 

Problem 

Injection pump shut-off not reset. 

Low engine oil level. 

Injection pump out of time. 

Low coolant temperature. 

Engine overheating. 

Engine runs irregularly or stalls Low coolant temperature. 
frequently 

Below normal engine 
temperature 

Lack of power 

Clogged fuel filter. 

Water, dirt or air in fuel system. 

Dirty or faulty injection nozzles. 

Defective thermostat. 

Defective temperature gauge or 
sender. 

Engine overloaded. 

Intake air restriction. 

Clogged fuel filter. 

Improper type of fuel. 

Overheated engine. 

Below normal engine temperature. 

Improper valve clearance. 

Dirty or faulty injection nozzles. 

Continued on next page 

55-2 

Solution 

Turn key switch to "OFF" then to 
"ON". 

Add oil to engine crankcase. 

See your authorized servicing dealer 
or engine distributor. 

Remove and check thermostat. 

See "Engine Overheats". 

Remove and check thermostat. 

Replace fuel filter element. 

Drain, flush, fill and bleed system. 

Have authorized servicing dealer or 
engine distributor check injectors. 

Remove and check thermostat. 

Check gauge, sender and 
connections. 

Reduce load. 

Service air cleaner. 

Replace filter element. 

Use proper fuel. 

See "Engine Overheats". 

Remove and check thermostat. 

See your authorized servicing dealer 
or engine distributor. 

Have authorized servicing dealer or 
engine distributor check injectors. 
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Troubleshooting 

Symptom 

Low oil pressure 

High oil consumption 

Engine emits white smoke 

Problem 

Injection pump out of time. 

Turbocharger not functioning. 

Leaking exhaust manifold gasket. 

Defective aneroid control line. 

Restricted fuel hose. 

Low fast idle speed. 

Low oil level. 

Improper type of oil. 

Crankcase oil too light. 

Oil leaks. 

Restricted crankcase vent tube. 

Defective turbocharger. 

Improper type of fuel. 

Low engine temperature. 

Defective thermostat. 

Defective injection nozzles. 

Engine out of time. 

Continued on next page 

Solution 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

Clean or replace fuel hose. 

See your authorized servicing dealer 
or engine distributor. 

Add oil. 

Drain and fill crankcase with oil of 
proper viscosity and quality. 

Use oil of correct viscosity. 

Check for leaks in lines, gaskets, 
and drain plug. 

Clean vent tube. 

See your authorized servicing dealer 
or engine distributor. 

Use proper fuel. 

Warm up engine to normal operating 
temperature. 

Remove and check thermostat. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 
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Troubleshooting 

Symptom Problem 

Engine emits black or grey Improper type of fuel. 
exhaust smoke 

gine overheats 

High fuel consumption 

Clogged or dirty air cleaner. 

Engine overloaded. 

Injection nozzles dirty. 

Engine out of time. 

Turbocharger not functioning. 

Engine overloaded. 

Low coolant level. 

Faulty radiator cap. 

Stretched poly-vee belt or defective 
belt tensioner. 

Low engine oil level. 

Cooling system needs flushing. 

Defective thermostat. 

Defective temperature gauge or 
sender. 

Incorrect grade of fuel. 

Improper type of fuel. 

Clogged or dirty air cleaner. 

Continued on next page 

55-4 

Solution 

Use proper fuel. 

Service air cleaner. 

Reduce load. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

Reduce load. 

Fill radiator to proper level, check 
radiator and hoses for loose 
connections or leaks. 

Have serviceman check. 

Check automatic belt tensioner and 
check belts for stretching. Replace 
as required. 

Check oil level. Add oil as required. 

Flush cooling system. 

Remove and check thermostat. 

Check coolant temperature with 
thermometer and replace, if 
necessary. 

Use correct grade of fuel. 

Use proper type of fuel. 

Service air cleaner. 
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Troubleshooting 

Symptom Problem 

Engine overloaded. 

Improper valve clearance. 

Injection nozzles dirty. 

Engine out of time. 

Defective turbocharger. 

Low engine temperature. 

Solution 

Reduce load. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

See your authorized 
or engine distributor. 

Check thermostat. 

servicing dealer 

servicing dealer 

servicing dealer 

servicing dealer 
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Troubleshooting 

ELECTRICAL TROUBLESHOOTING 

Symptom 

Undercharged system 

ttery uses too much water 

Battery will not charge 

Starter will not crank 

Problem 

Excessive electrical load from added 
accessories. 

Excessive engine idling. 

Poor electrical connections on 
battery, ground strap, starter or 
alternator. 

Defective battery. 

Defective alternator. 

Cracked battery case. 

Defective battery. 

Battery charging rate too high. 

Loose or corroded connections. 

Sulfated or worn-out battery. 

Stretched poly-vee belt or defective 
belt tensioner. 

Engine under load 

Loose or corroded connections. 

Low battery output voltage. 

Faulty start circuit relay. 

Blown fuse. 

Continued, on 'next page 

55-6 

Solution 

Remove accessories or install higher 
output alternator. 

Increase engine rpm when heavy 
electrical load is used. 

Inspect and clean as necessary. 

Test battery. 

Test charging system. 

Check for moisture and replace as 
necessary. 

Test battery. 

Test charging system. 

Clean and tighten connections. 

See your authorized servicing dealer 
or engine distributor. 

Adjust belt tension or replace belts. 

Remove load 

Clean and tighten loose connections. 

See your authorized servicing dealer 
or engine distributor. 

See your authorized servicing dealer 
or engine distributor. 

Replace fuse. 
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Troubleshooting 

Symptom 

Starter cranks slowly 

Entire electrical system 

Problem Solution 

Low battery output. See your authorized servicing dealer 
or engine distributor. 

Crankcase oil too heavy. Use proper viscosity oil. 

Loose or corroded connections. Clean and tighten loose connections. 

Faulty battery connection. Clean and tighten connections. 

Sulfated or worn-out battery. See your authorized servicing dealer 
or engine distributor. 

Blown fuse. Replace fuse. 
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Storage 
ENGINE STORAGE GUIDELINES 

1. John Deere engines can be stored outside for up to 
three (3) months with no long term preparation IF 
COVERED BY WATERPROOF COVERING. 

2. John Deere engines can be stored in a standard 
overseas shipping container for up to three (3) 
months with no long term preparation. 

3. John Deere engines can be stored inside, 
warehoused, for up to six (6) months with no long 
term preparation. 

4. John Deere engines expected to be stored more 
than six (6) months, long term storage preparation 

MUST BE taken. (See PREPARING ENGINE FOR 
LONG TERM STORAGE). 

5. For John Deere engines not yet installed in 
machines, run a line from a container of AR41937 
Nucle Oil (from AR41785 Engine Storage Kit) to the 
fuel transfer pump intake, and another line from the 
fuel return manifold to the tank, so that Nucle Oil is 
circulated through the injection system during 
cranking. 

DPSG,CD03523,51 -19-10AUG99-1/1 

USE AR41785 ENGINE STORAGE KIT 8 

See your John Deere servicing dealer or engine distributor 
for an AR41785 Engine Storage Kit. Closely follow 
instructions provided with this kit. 

IMPORTANT: Inhibitors can easily change to gas. 
Seal or tape each opening immediately 
after adding inhibitor. 
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Storage 

PREPARING ENGINE FOR LONG TERM STORAGE 

The following storage preparations are good for long 
term engine storage up to one year. After that, the 
engine should be started, warmed up, and retreated 
for an extended storage period. 

IMPORTANT: Any time your engine will not be 
used for over six (6) months, the 
following recommendations for 
storing it and removing it from 
storage will help to minimize 
corrosion and det6rioration. Use the 
AR41785 Engine Storage Kit. Follow 
recommended service procedure 
included with storage kit. 

1. Change engine oil and replace filter. Used oil will 
not give adequate protection. (See CHANGING 
ENGINE OIL AND FILTER). 

2. Service air cleaner. (See CLEAN OR REPLACE 
AIR FILTER). 

3. Draining and flushing of cooling system is not 
necessary if engine is to be stored only for several 
months. However, for extended storage periods of a 
year or longer, it is recommended that the cooling 
system be drained, flushed, and refilled. Refill with 
appropriate coolant. (See DIESEL ENGINE 
COOLANT). 

4. Drain fuel tank and add 30 ml (1 oz) of inhibitor to 
the fuel tank for each 15 L (4 U.S. gal) of tank 
capacity. Completely drain fuel filter and close fuel 
valve, if equipped. 

5. Add 30 ml (1 oz) of inhibitor to the engine 
crankcase for each 0.95 L (1 qt) of crankcase oil. 

6. Disconnect air intake piping from the manifold. Pour 
90 ml (3 oz) of inhibitor into intake system and 
reconnect the piping. 

7. Crank the engine several revolutions with starter 
(do not allow the engine to start). 

8. Remove fan/alternator belt, if desired. 

9. Remove and clean battery. Store them in a cool, 
dry place and keep them fully charged. 

10. Clean the exterior of the engine with salt-free 
water and touchup any scratched or chipped 
painted surfaces with a good quality paint. 

11. Coat all exposed (machined) metal surfaces with 
grease or corrosion inhibitor if not feasible to paint. 

12. Seal all openings on engine with plastic bags and 
tape supplied in storage kit. Follow instructions 
supplied in kit. 

13. Store the engine in a dry protected place. If 
engine must be stored outside, cover it with a 
waterproof canvas or other suitable protective 
material and use a strong waterproof tape. 
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Storage 

REMOVING ENGINE FROM LONG TERM STORAGE 

Refer to the appropriate section for detailed services 
listed below or have your authorized servicing dealer 
or engine distributor perform services that you may not 
be familiar with. 

1. Remove all protective coverings from engine. 
Unseal all openings in engine and remove covering 
from electrical systems. 

2. Remove the battery from storage. Install battery 
(fully charged) and connect the terminals. 

3. Install fan/alternator belt if removed. 

4. Fill fuel tank. 

Perform all appropriate prestarting checks. (See 
DAILYPRESTARTING CHECKS). 

IMPORTANT: DO NOT operate starter more than 
30 seconds at a time. Wait at least 2 
minutes for starter to cool before 
trying again. 

6. Crank engine for 20 seconds with starter (do not 
allow the engine to start). Wait 2 minutes and crank 
engine an additional 20 seconds to assure bearing 
surfaces are adequately lubricated. 

7. Start engine and run at no load for several minutes. 
Warm up carefully and check all gauges before 
placing engine under load. 

8. On the first day of operation after storage, check 
overall engine for leaks and check all gauges for 
correct operation. 
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Specifications 
GENERAL ENGINE SPECIFICATIONS 

ITEM 

Number of Cylinders 

UNIT OF MEASURE 3029DF128 

3 

4039DF008 

4 

4039TF008 

4 

Fuel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 

Stroke mm 110 110 110 

Displacement L 2.9 3.9 3.9 

Compression Ratio 17.8:1 17.8:1 17.8:1 

POWER' 0 kW (hp) 26 (35) 35 (48) 55 (75) 
1500 rpm (Prime) 

POWER' 0 kW (hp) 30 (41) 38 (52) 61 (83) 
1500 rpm (Standby) 

POWER' @ kW (hp) 30 (41) 41 (56) 67 (91) 
1800 rpm (Prime) 

POWER° @ kW (hp) 34 (46) 47 (64) 73 (99) 
1800 rpm (Standby) 

Width (overall) mm 582 588 588 

Length (overall) mm 888 1016 1016 

Height (overall) mm 931 960 979 

Weight (dry)' kg 345 410 455 

Engine oil quantity L 6 12 12 

Engine coolant 
quantity 

L 14.5 16.5 16.5 

With Fan 
'Approximate 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF MEASURE 4045HF158 " 

4 

4045TF158 

4 

4045TF258 

4 

4045DF158 

4 

Fuel Diesel Diesel Diesel Diesel ' 

Bore mm 106.5 106.5 106.5 106.5 

Stroke mm 127 127 127 127 

Displacement L 4.5 4.5 4.5 4.5 

Compression Ratio 17.0:1 17.0:1 17.0:1 17.6:1 

POWERS @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56) 

1500 rpm (Prime) 

POWER° @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57) 

1500 rpm (Standby) 

POWERS @ 

i00 rpm (Prime) 
kW (hp) 108 (147) 72 (98) 80 (109) 48 (65) 

POWERS @ kW (hp) 120 (163) 79 (107) 88 (120) 51 (69) 

1800 rpm (Standby) 

Width (overall) mm 798 668 668 668 

Length (overall) mm 1356 1219 1219 1219 

Height (overall) mm 1136 1010 1010 1010 

Weight (dry)" kg 446 436 436 391 

Engine oil quantity L 12 12 12 8 

Engine coolant 
quantity 

L 25 25 25 20 

With Fan 
'Approximate 
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Specifications 

ITEM 

Number of Cylinders 

UNIT OF 
MEASURE 

6068HF158 

6 

6068TF158 

6 

6068TF258 

6 

Fuel Diesel Diesel Diesel 

Bore mm 106.5 106.5 106.5 

Stroke mm -127 127 127 

Displacement L 6.8 6.8 6.8 

Compression Ratio 17.0:1 17.0:1 17.0:1 

POWER' @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143) 

(Prime) 

POWER' @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158) 

(Standby) 

POWER' 4 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169) 

(Prime) 

POWER° @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186) 

(Standby) 

Width (overall) mm 798 668 668 

Length (overall) mm 1476 1383 1383 

Height (overall) mm 1136 1032 1032 

Weight (dry)b kg 613 593 593 

Engine oil quantity L 19.5 19.5 19.5 

Engine coolant 
quantity 

L 29 26 26 

With Fan 
bApproximate 
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Specifications 

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES 

SAE 
1 or 21' 5 5.1 5.2 8 8.2 

Grade 
and 
Head 

NO MARK a Markings 

2 5 8 
SAE . 

Grade 
and 

. 

Nut NO MARK 0 0 0 
Markings 

Size 

Grade 1 Grade 2° Grade 5, 5.1, or 5.2 Grade B or 8.2 

Lubricateda Drys Lubricateda Drys Lubricateda Drys Lubricateda Drys 

lb-ft lb-ft lb-ft lb-ft lb-ft lb-ft lb-ft lb-ft 

1/4 3.7 2.8 4.7 3.5 6 4.5 7.5 5.5 9.5 7 12 9 13.5 10 17 12.5 
5/16 7.7 5.5 10 7 12 9 15 11 -- 20 15 25 18 28 21 35 26 
3/8 14 10 17 13 22 16 27 20 35 26 44 33 50 36 63 46 

7/16 22 16 28 20 35 26 44 32 55 41 70 52 80 58 100 75 
1/2 33 25 42 31 53 39 67 50 85 63 110 80 120 90 150 115 
9/16 48 36 60 . 45 75 56 95 70 125 90 155 115 175 130 225 160 

5/8 67 50 85 62 105 78 135 100 170 125 215 160 240 175 300 225 
3/4 120 87 150 110 190 140 240 175 300 225 375 280 425 310 550 400 
7/8 190 140 240 175 190 140 240 175 490 360 625 450 700 500 875 650 

1 290. 210 360 270 290 210 360 270 725 540 925 675 1050 750 . 1300 975 
1-1/8 400 300 510 375 400 300 510 375 900 675 1150 850 1450 1075 1850 1350 
1-1/4 570 425 725 530 570 425 725 530 1300 950 1650 1200 2050 1500 2600 1950 

1-3/8 750 550 950 700 750 550 950 700 1700 1250 2150 1550 2700 2000 3400 2550 
1-1/2 1000 725 1250 925 990 725 1250 930 2250 1650 2850 2100 3600 2660 4560 336n 

DO NOT use these values if a different torque value 
tightening procedure is given for a specific 

?plication. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical grade.. 

a "Lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
plated without any lubrication. 

b Grade 2 applies for hex cap screws (not hex bolts) up to 152 mm 
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.) 
long, and for all other types of bolts and screws of any length. 

Fasteners should be replaced with the same or 
higher grade. If higher grade fasteners are used, 
these should only be tightened to-the strength of the 
original. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

DX,TORO1 -19-20JUL94-1/1 

65-4 112699 
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Specifications 

METRIC BOLT AND CAP SCREW TORQUE VALUES 

Property .. ., 
Head 
Markings 

4.8 8.8 9.8 10.9 

10.9 

12.9 

Q 
12.9 1 12.9 1 1 10.9 1 

UM 
1 4.8 1 

111.! 

1 8.8 il li 9.8 II 
MU NM VP WI - 

Property 
Class 
and 
Nut 
Markings 

5 

0 9 
10 

C) 

10 12 

0 
- 

0 F2 in 0 V 0 
un 

Size 

Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12.9 

Lubricated° Drys Lubricateds Drys Lubricated Drys Lubricated, Drys 

Nrn lb-ft Nm lb-ft Nm lb-ft Nm lb-ft Nm lb-ft NTI lb-ft Nm lb-ft Nm lb-ft 

M6 4.8 3.5 6 . 4.5. 9 6.5 11 8.5 13 9.5 17 12 15 11.5 19 14.5 
M8 12 8.5 15 11 22 16 28 20 32 24 40 30 . 37 28 47 35 

M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70 

M12 40 29 50 37 75 55 95 70 110 80 140 105 130 95 165 120 
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190 
M16 100 73 125 92 190 140 240 175 275 200 350 255 320 240 400 300 

M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410 
M20 190 140 240 180 375 275 475 350 530 400 675 500 625. 460 800 580 
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800 

M24 330 250 425 310 650 475 825 600 925 675 1150 850 1075 800 1350 1000 
M27 490 360 625 450 950 700 1200 875 1350 1000 1700 1250 1600 1150 2000 1500 
M30 675 490 850 625 1300 950 1650 1200 1850 1350 2300 1700 2150 1600 2700 2000 

M33 900 675 1150 850 1750 - 1300 2200 1650 2500 1850 3150 2350 2900 2150 3700 2750 
M36 1150 850 1450 1075 2250 1650 2850 2100 3200 2350 4050 3000 3750 2750 4750 3500 

DO NOT use these values if a different torque value 
or tightening procedure is given for a specific 
application. Torque values listed are for general use 
only. Check tightness of fasteners periodically. 

Shear bolts are designed to fail under predetermined 
loads. Always replace shear bolts with identical 
property class. 

Fasteners should be replaced with the same or 
higher property class. If higher property class 
fasteners are used, these should only be tightened to 
the strength of the original. 

a "Lubricated" means coated with a lubricant such as engine oil, or 
fasteners with phosphate and oil coatings. "Dry" means plain or zinc 
olated without any lubrication. 

Make sure fasteners threads are clean and that you 
properly start thread engagement. This will prevent 
them from failing when tightening. 

Tighten plastic insert or crimped steel-type lock nuts 
to approximately 50 percent of the dry torque shown 
in the chart, applied to the nut, not to the bolt head. 
Tighten toothed or serrated-type lock nuts to the full 
torque value. 

DX,TORQ2 -1 9-20JUL94--1 /1 

65-5 112699 
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Index 

A 

Page 

Fuel system 

Page 

Bleeding 50-6 
Air filter Fuel 

Clean or replace (one-piece) 50-2 Diesel 10-1 

Clean or replace element 50-3 Handling and storing 10-1 

Air intake system 
Checking 35-1 

B Identification views, 01-1 
Inch torque values 65-4 

Belt 
Check automatic tensioner 35-2 
Check tension 30-4 
Replace (POWERTech) 50-4 L 

reak-in engine oil 10-2 

Lubricant 
Mixing 10-4 

C 
Storage 10-3 

Coolant 
Diesel engine 10-4 M 
Drain and flush cooling system 45-1 
Warm temperature climates 

Crankcase vent tube 
Cleaning 

10-5 

03-1, 35-1 

Maintenance records 
Maintenance 

1000 hours/1 year 

02-1 

Check and adjust valve clearance 
(300-Series) 35-3 

D Checking air intake system 35-1 
Checking automatic belt tensioner 

Damper 40-4 (POWERTech) 35-2 

Diesel engine oil 10-3 Cleaning crankcase vent tube 03-1, 35-1 

Diesel fuel 10-1 2000 hours/2 years 
Adjust speed droop governor 40-3 
Adjust valve clearance (POWERTech) . 40-1 
Check engine speed 40-3 

E Damper check 40-4 
2500 hours/3 years 

Engine oil Drain and flush cooling system 45-1 

Break-In 10-2 50 hours/2 weeks 

Diesel 10-3 Checking fuel filter ' 50-5 

Draining 30-1 500 hours 

Engine sipped 40-3 Changing engine oil and filter 30-1 
Checking belt 30-4 
Replace fuel filter 30-3 

As required 
F Additional service information 50-1 

Clean or replace air filter (one-piece) 50-2 
Fuel filter Clean or replace air filter element 50-3 

Replacement 30-3 Do not modify fuel system 50-1 

Index-1 112699 
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Index 

Replace fan and alternator belts 

Page Page 

(POWERTech) 50-4 
Daily or every 10 hours 25-1 Valve clearance 
Observe service intervals 20-1 Adjust (300-Series) 35-3 
Use correct fuel, lubricant and coolant 20-1 Adjust (POWERTech) 40-1 

Metric torque values 65-5 
Mixing lubricants 10-4 

0 

Operating the engine 
Break-in period 15-1 

Engine operation 15-4 
Standby power units 15-4 
Starting the engine 15-1 

Stopping the engine 15-5 
Using a booster battery or charger 15-3 

R 

Record keeping 
Engine option codes 03-3 
Engine serial number plate 03-1 
POWERTech medallion 03-1 
Record engine serial number 03-2 
Record fuel injection pump model number ... 03-5 

S 

Specifications 
Engine 65-1 

Storage 
Engine 60-1 

Storing fuel 10-1 
Storing lubricants 10-3 

T 

Torque values 
Inch 65-4 
Metric 65-5 

Troubleshooting 
Electrical 55-6 
Engine 55-1 
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SAFETY PRECAUTIONS 
Before operating the generating set, read the generating set 
operation manual and this generator manual and become familiar 
with it and the equipment. 

SAFE AND EFFICIENT OPERATION CAN 
ONLY BE ACHIEVED IF THE EQUIPMENT IS 
CORRECTLY OPERATED AND 
MAINTAINED. 

Many accidents occur because of failure to follow fundamental 
rules and precautions. 

ELECTRICAL SHOCK CAN CAUSE SEVERE 
PERSONAL INJURY OR DEATH; 

Ensure installation meets all applicable safety and local electrical 
codes. Have all installations performed by a qualified electrician. 

Do not operate the generator with protective covers, access 
covers or terminal box covers removed.' 

Disable engine starting circuits before carrying out maintenance. 

Disable closing circuits and/or place warning notices on 
any circuit breakers normally used for connection to the 
mains or other generators, to avoid accidental closure. 

Observe all IMPORTANT; CAUTION, WARNING, and 
DANGER notices, defined as: 

Important ! Important refers to hazard or unsafe 
method or practice which can result in 
product damage or related equipment 
damage. 

Caution ! Caution refers to hazard or unsafe method 
or practice which can result in product 
damage or personal injury. 

Warning ! 

Warning refers to a hazard or unsafe 
method or practice which CAN result in 
severe personal injury or possible death. 

Danger refers to immediate hazards which 
WILL result in severe personal injury or 
death. 

Danger ! 

Due to our policy of continuous improvement, details in this manual which were 
correct at time of printing, may now be due for amendment. Information included 
must therefore not be regarded as binding. 
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FOREWORD 
he function of this book is to provide the user of the Stamford 

generator with an understanding of the principles of operation, 
the criteria for which the generator has been designed, and the 
installation and maintenance procedures. Spebific areas where 
the lack of care or use of incorrect procedur6s could lead to 
equipment damage and/or personal injury are highlighted, with 
WARNING and/or CAUTION notes, and it is IMPORTANT 
that the contents of this book are read and understood before 
proceeding to fit or use the generator. 

The Service, Sales and technical staff of Newage International 
are always ready to assist and reference to the company for 
advice is welcomed. 

Warning ! 

Incorrect installation, operation, servicing 
or replacement of parts can result in 
severe personal injury or death, and/or 
equipment damage. 
Service personnel must be qualified to 
perform electrical and mechanical service. 

EC DECLARATION OF INCORPORATION 

All Stamford generators are supplied with a declaration of 
incorporation for the relevant EC legislation, typically in the form 
of a label as below. 

0 
EC DECLARATION OF INCORPORATION 

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994 

IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC. 

THIS STAMFORD A.C. GENERATOR WAS 
MANUFACTURED BY OR ON BEHALF OF 

NEWAGE INTERNATIONAL LTD 
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND. 

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE 
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN 

CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY) 
REGULATIONS 1995/MACHINERY DIRECTIVE. 

FOR AND ON BEHALF OF. NE WAGE INTERNATIONAL LIMITED 

NAME: LAWRENCE HAYDOCK 

POSITION: TECHNICAL DIRECTOR 

SIGNATURE: 

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY 
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES 

The EMC Directive 891336/EEC 
This Component Machinery shall not be used in the Residential, Commercial and 

WARNING! Light Industrial environment unless it also corfforms to the relevant standard 
(EN 50081 1) REFER TO FACTORY FOR DETAILS 

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC 

Under the EC Machinery Directive section 1.7.4. It is the 
responsibility of the generator set builder to ensure the generator 
identity is clearly displayed on the front cover of this book. 

1 

ELECTROMAGNETIC COMPATIBILITY 

Additional Information 

European Union 
Council Directive 89/336/EEC 

For installations within the European Union, electrical products 
must meet the requirements of the above directive, and Newage 
ac generators are supplied on the basis that: 

*They are to be used for power-generation or related function. 

oThey are to be applied in one of the following environments: 

Portable (open construction - temporary site supply) 

Portable (enclosed - temporary site supply) 
Containerised (temporary or permanent site supply) 

Ship-borne below decks (marine auxiliary power) 

Commercial vehicle (road transport / refrigeration etc) 

Rail transport (auxiliary power) 
Industrial vehicle (earthmoving, cranes etc) 

Fixed installation (industrial - factory / process plant) 
Fixed installation (residential, commercial and light industrial - 

home / office / health) 
Energy management (Combined heat and power and/or peak 
lopping) 

Alternative energy schemes 

oThe standard generators are designed to meet the 'industrial' 
emissions and immunity standards. Where the generator is 

required to meet the residential, commercial and light industrial 
emissions and immunity standards reference should be made 
to Newage document reference N4/X/011, as additional 
equipment may be required. 

oThe installation earthing scheme involves connection of the 
generator frame to the site protective earth conductor using a 
minimum practical lead length. 

o Maintenance and servicing with anything other than factory 
supplied or authorised parts will invalidate any Newage liability 
for EMC compliance. 

o Installation, maintenance and servicing is carried out by 
adequately trained personnel fully aware of the requirements 

of the relevant EC directives. 
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SECTION 1 
INTRODUCTION 

1.4 RATING PLATE 1.1 INTRODUCTION 

The UC22/27 range of generators is of brushless rotating field 
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800 
rpm), and built to meet BS5000 Part 3 and international standards. 

All the UC22/27 range are self-excited with excitation power 
derived from' the main output windings, using either the SX460/ 
SX440/SX421 AVR. The UC22 is also available with specific 
windings and a transformer controlled excitation system. 

A permanent magnet generator (PMG) powered excitation system 
is available as an option using either the MX341 or MX321 AVR. 

Detailed specification sheets are available on request. 

1.2 DESIGNATION 

U C 1 2 2 4 C 2 

UC M2 7 4C2 

GENERATOR TYPE UC 

SPECIFIC TYPE 

INDUSTRIAL = (I) OR MARINE = (M) 

SHAFT HEIGHT IN CM ON BC/UC 

NUMBER OF POLES 2, 420R 6 

CORE LENGTH 

NUMBER OF BEARINGS 1 OR 2 

1.3 SERIAL NUMBER LOCATION AND IDENTITY 
NUMBER LOCATION 

Each generator is metal stamped with it's own unique serial 
number, the location of this number is described below. 

UCI and UCM generators have their serial number stamped into 
the upper section of the drive end frame to end bracket adaptor . 

ring, shown as item 31 in the parts lists at the back of this book. 

UCD generators have their serial number stamped into the top 
of the drive end adaptor /fan shroud casting. If for any reason 
this casting is removed, it is imperative that care is taken to refit - 

it to the correct generator to ensure correct identification is 
retained. 

Inside the terminal box two adhesive rectangular labels have 
been fixed, each carrying the generators unique identity number. 
One label has been fixed to the inside of the terminal box sheet 
metal work, and the second label fixed to the main frame of the 
generator: 

4 

The generator has been supplied with a self adhesive rating plate 
label to enable fitting after final assembly and painting. 

It is intended that this label will be stuck to the outside of the 
terminal box on the left hand side when viewed from the N.D.E. 
To assist with squarely positioning the label, location protrusions 
have been made in the sheet metalwork. 

A CE Mark label is also supplied loose for fitment after final 
assembly and painting. This should be attached to an external 
surface of the Generator at a suitable location where it will not be 
obscured by the customer's wiring or other fittings; 

The surface in the area where a label is to be stuck must be flat; 
clean, and any paint finish be fully dry before attempting to attach 
label. Recommended method for attaching label is peel and fold 
back sufficient of the backing paper to expose some 20 mm of 
label adhesive along the edge which is to be located against the 
sheet metal protrusions. Once this first section of label has been 
carefully located and stuck into position the backing paper can 
be progressively removed, as the label is pressed down into 
position. The adhesive will achieve a permanent bond in 24 hours. 
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SECTION 2 
PRINCIPLE OF OPERATION 

2.1 SELF-EXCITED AVR CONTROLLED 
GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

*1 EXCITER 
STATOR ROTATING 

DIODES 

EXCITER 
ROTOR 

OUTPUT 

MAIN 
I STATOR 

SHAFT 

MAIN 
ROTOR 

The main stator provides power for excitation of the exciter field 
via the SX460 (SX440 or SX421) AVR which is the controlling 
device governing the level of excitation provided to the exciter 
eld. The AVR responds to a voltage sensing signal derived from 
ie main stator winding. By controlling the low power of the exciter 

field, control of the high power requirement of the main field is 

achieved through the rectified output of the exciter armature. 

The SX460 or SX440 AVR senses average voltage on two phases 
ensuring close regulation. In addition it detects engine speed 
id provides voltage fall off with speed, below a pre-selected 
deed (Hz) setting, preventing over-excitation at low engine 

speed's and softening the effect of load switching to relieve the 
burden on the engine. 

The SX421 AVR in addition to the SX440 features has three 
phase rms sensing and also provides for over voltage protection 
when used in conjunction with an external circuit breaker 
(switchboard mounted). 

2.2 PERMANENT MAGNET GENERATOR (PMG) 
EXCITED - AVR CONTROLLED GENERATORS 

PMG 
STATOR 

PMG 
ROTOR 
The permanent magnet generator (PMG) provides power for 
.citation of the exciter field via the AVR (MX341 or MX321) 

which is the controlling device governing the level of excitation 
provided to the exciter field. The AVR responds to a voltage 
sensing signal derived, via an isolating transformer in the case 
of MX321 AVR, from the main stator winding. By controlling the 

v power of the exciter field, control of the high power 
luirement of the main field is achieved through the rectified 

output of the exciter armature. 

AUTOMATIC 
VOLTAGE 

REGULATOR 

ISOLATING 
TRANSFORMER 

(if fitted) 

The PMG system provides a constant source of excitation power 
irrespective of main stator loading and provides high motor 
starting capability as well as immunity to waveform distortion on 
the main stator output created by non linear loads, e.g. thyristor 
controlled dc motor. 

The MX341 AVR senses average voltage on two phases ensuring 
. close regulation. In addition it detects engine speed and provides 

an adjustable voltage fall off with speed, below a pre-selected 
speed (Hz) setting, preventing over-excitation at low engine 
speeds and softening the effect of load switching to relieve the 
burden on the engine. It also provides over-excitation protection 
which acts following a time delay, to de-excite the generator in 

the event of excessive exciter field voltage. 

The MX321 provides the protection and engine relief features of 
the MX341 and additionally incorporates 3 phase rms sensing 
and over-voltage protection. 
The detailed function of all the AVR circuits is covered in the load 
testing (subsection 4.7). 

2.3 AVR ACCESSORIES 

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits 
which, when used in conjunction with accessories, can provide 
for parallel operation either with 'droop' or 'astatic' control, VAR/ 
PF control and in the case of the MX321 AVR, short circuit current 
limiting. 

Function and adjustment of the accessories which can be fitted 
inside the generator terminal box are covered in the accessories 
section of thit book. 

Separate instructions are provided with other accessories 
available for control panel mounting. 

2.4 TRANSFORMER CONTROLLED GENERATORS. 

TRANSFORMER 
CONTROL 

EXCITER 
STATOR 

OUTPUT 

Ll MAIN 
STATOR 

OUTPUT 

ROTATING 
DIODES 

SHAFT 

MAIN 
ROTOR 

EXCITER 
ROTOR 

EXCITER 
STATOR 

MAIN I 

STATOR 
ROTATING 

DIODES 

EXCITER 
ROTOR 

SHAFT 

MAIN 
ROTOR 

5 

The main stator provides power for excitation of the exciter field 
via a transformer rectifier unit. The transformer combines voltage 
and current elements derived from the main stator output to form 
the basis-of an open-loop control system, which is self regulating 
in nature. The. system inherently compensates for load current 
magnitude and power factor and provides short circuit 
maintenance in addition to a good motor starting performance. 

Three phase generators normally have a three phase transformer 
control for improved performance with unbalanced loads .but a 

single phase transformer option is available. 

No accessories can be provided with this control system. 
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SECTION 3 
APPLICATION OF THE GENERATOR 

The generator is supplied as a component part for installation in 
a generating set. It is not, therefore, practicable to fit all the 
necessary warning/hazard labels during generator manufacture. 
The additional labels required are packaged with this Manual, 
together with a drawing identifying their locations. (See below). 

LABEL 'B' 
ALL ACCESS COVERS 

LABEL 'A 
TERMINAL BOX LID OR 
ALTERNATIVELY APPROPRIATE 
VISIBLE TERMINAL BOX ACCESS 

LABEL 'C' 
P.M.G. COVER LABEL 'C' 

ADJACENT TO ALL COVERS 

POSITIONS FOR WARNING LABELS uC 

SIDE 'A' 

LABEL 'A' 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS 

ABNEHMEN DER ARDECKUNGEN NUR 
GEMAESS HANDBUCH ANWEISUNG 

LEGGERE IL MANUALE DI ASSISTENZA 
PREMA DI RIMUOVERE I COPERCHI 

CONSULTAR MANUAL ANTES 
DE RETIRAR TAPAS 

VOIR MANUEL DE SERVICE AVANT 
CFENLEVER LES COOVERCLES 

aeLei I t.:;. Jti 

It is the responsibility of the generating set manufacturer to ensure 
that the correct labels are fitted, and are clearly visible. 

The generators have been designed for use in a maximum 
ambient temperature of 40°C and altitude less than 1000m 
above sea level in accordance with BS5000. 

Ambients in excess of 40°C and altitudes above 1000m can be 
tolerated with reduced ratings - refer to the generator nameplate 
for rating and ambient. In the event that the generator is required 
to operate in an ambient in excess of the nameplate value or at 
altitudes in excess of 1000 metres above sea level, refer to the 
factory. 

C 

The generators are of air-ventilated screen protected drip -proof 
design and are not suitable for mounting outdoors unless 
adequately protected by the use of canopies. Anti-condensation 
heaters are recommended during storage and for standby duty 
to ensure winding insulation is maintained in good condition. 

When installed in a closed canopy it must be ensured that the 
ambient temperature of the cooling air to the generator does not 
exceed that for which the generator has been rated. 

The canopy should be designed such that the engine air intake 
to the canopy is separated from the generator intake, particularly 
where the radiator cooling fan is required to draw air into the 
canopy. In addition the generator air intake to the canopy should 
be designed such that the ingress of moisture is prohibited, 
preferably by use of a 2 stage filter. 

The air intake/outlet must be suitable for the air flow given in the 
following table with additional pressure drops less than or equal 
to those given below: 

Frame 

Air Flow Additional 
(intake/outlet) 
Pressure Drop 50Hz 60Hz 

UC22 

0.216m3/sec 0.281m3/sec 6mm water gauge 

458cfm 595cfm 0.25" 

UCD22 

0.25m3/sec 0.31m3/sec 6mm water gauge 

530cfm 657cfm 0.25" 

UC27 
0.514m3/sec 0.610m3/sec 6mm water gauge 

1090cfm 1308cfm 0.25" 

UCD27 
0.58m3/sec 0.69m3/sec 6mm water gauge 

1230cfm 1463cfm 0.25" 

Important ! Reduction in cooling air flow or inadequate 
protection to the generator can result in 
damage and/or failure of windings. 

Dynamic balancing of the generator rotor assembly has been 
carried out during manufacture in accordance with BS 6861 Part 
1 Grade 2.5 to ensure vibration limits of the generator are in 

accordance with BS 4999 Part 142. 

The main vibration frequencies produced by the generator are 
as follows:- 

4 pole 1500 rpm 25 Hz 

4 pole 1800 rpm 30 Hz 

However, vibrations induced by the engine are complex a( 
contain frequencies of 1.5, 3, 5 or more times the fundamental 
frequency of vibration. These induced vibrations can result in 
generator vibration levels higher than those derived from the 
generator itself. It is the responsibility of the generating set 
designer to ensure that the alignment and stiffness of the bedplate 
and mountings are such. that the vibration limits of BS5000 Par 
3 are not exceeded. 
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In standby applications where the running time is limited and 
reduced life expectancy is accepted, higher levels than specified 
in BS5000 can be tolerated, up to a maximum of 18mm/sec. 

Iwo bearing generators open coupled require a substantial 
bedplate with engine/generator mounting pads to ensure a good 
base for accurate alignment. Close coupling of engine to 
generator can increase the overall rigidity of the set. For the 
purposes of establishing set design the bending moment at the 
engine flywheel housing to generator adaptor interface should 
not exceed 1000ft.lb. (140 kgm). A flexible coupling, designed to 
suit the specific engine/generator combination, is recommended 
to minimise torsional effects. 

Belt driven applications of two bearing generators require the 
pulley diameter and design to be such that the side load or force 
applied to the shaft is central to the extension and does not exceed 
the values given in the table below:- 

Frame 
Side Lod Shaft 

extension mm 

kgf N 

UC22 408 4000 110 

UC27 510 5000 . 140 

In instances where shaft extensions greater than specified in the 
table have been supplied reference must be made to the factory 
for appropriate loadings. 

Alignment of single bearing generators is critical and vibration 
can occur due to the flexing of the flanges between the engine 
and generator. As far as the generator is concerned the maximum 
bending moment at this point must not exceed 1000ft.lb. (140 
kgm). A substanial bedplate with engine/generator mounting pads 
is required. 

It is expected that the generator will be incorporated into a 
generating set operating in an environment, where the maximum 
shock load experienced by the generator will not exceed 3g. in 

any plane. If shock loads in excess of 3g are to be encountered, 
anti-vibration mountings must be incorporated into the generating 

at to ensure they absorb the excess. 

The maximum bending moment of the engine flange must be 
checked with the engine manufacturer. 

Generators can be supplied without a foot, providing the option 
for customers own arrangement. See SECTION 4.2.1 for 
assembly procedure. 

Torsional vibrations occur in all engine-driven shaft systems and 
may be of a magnitude to cause damage at certain critical speeds. 
It is therefore necessary to consider the torsional vibration effect 
on the generator shaft and couplings. 

is the responsibility of the generator set manufacturer to ensure 
compatibility, and for this purpose drawings showing the shaft 
dimensions and rotor inertias are available kir customers to 
forward to the engine supplier. In the case of single bearing 
generators coupling details are included. 

%portant ! Torsional incompatibility and/or excessive 
vibration levels can cause damage or 
failure of generator and/or engine 
components. 7 

The terminal box is constructed with removable panels for easy 
adaptation to suit specific glanding requirements. Within the 
terminal box there are insulated terminals for line and neutral 
connections and provision for earthing. Additional earthing points 
are provided on the generator feet. 

The neutral is NOT connected to the frame. 

The main stator winding has leads brought out to the terminals in 

the terminal box. 

Warning ! 

No earth connections are made on the 
generator and reference to site 
regulations for earthing must be made. 
Incorrect earthing or protection 
arrangements can result in personal injury 
or death. 

Fault current curves (decrement curves), together with generator 
reactance data, are available on request to assist the system 
designer to select circuit breakers, calculate fault currents and 
ensure discrimination within the load network. 

Warning ! 

Incorrect installation, service or 
replacement of parts can result in severe 
personal injury or death, and/or 
equipment damage. Service personnel 
must be qualified to perform electrical and 
mechanical service. 
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SECTION 4 
INSTALLATION - PART I 

4.1 LIFTING 

Warning ! 

Incorrect lifting or inadequate lifting 
capacity can result in severe personal 
injury or equipment damage. MINIMUM 
LIFTING CAPACITY REQUIRED IS 750Kg. 
Generator lifting lugs should NOT be used 
for lifting the complete generator set. 

Two lifting lugs are provided for use with a shackle and pin type 
lifting aid. Chains of suitable length and lifting capacity must be 

used. Lifting points are designed to be as close to the centre of 

gravity of the generator as possible, but due to design restrictions 
it is not possible to guarantee that the generator frame will remain 
horizontal while lifting. Care is therefore needed to avoid personal 

injury or equipment damage. The correct lifting arrangement is 

shown on the label attached to the lifting lug. (See sample below). 

IMPORTANT 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS. 

IT IS THE GENERATOR SET 

MANUFACTURER'S 

RESPONSIBILITY TO FIT 

THE SELF ADHESIVE WARNING 
LABELS SUPPLIED WITH THE 

GENERATOR. THE LABEL SHEET 

CAN BE FOUND WITH THE 
INSTRUCTION BOOK. 

Single bearing generators are supplied fitted with a rotor retaining 
bar at the non-drive end of the shaft. 

To remove retaining bar: 

1. Remove the four screws holding the sheet metal cover at the 
.non drive end and remove cover 

2. Remove central bolt holding the retaining bar to the shaft 

3. Refit sheet metal cover. 

8 

Once the bar is removed, to couple the rotor to engine, the rotor 
is free to move in the frame, and care is needed during coupling 
and alignment to ensure the frame is kept in the horizontal plane. 

Generators fitted with a PMG excitation system are not fitted 
with retaining bar. Refer to frame designation to verify generator 
type (subsection 1.2) 

4.2 ASSEMBLY 

During the assembly of the generator to the engine it will be 
necessary firstly to carefully align, then rotate, the combined 
generator rotor - engine crankshaft assembly, as part of the 
construction process, to allow location, insertion and tightening 
of the coupling bolts. This requirement to rotate the combined 
assemblies exists for both single and two bearing units. 

During the assembly of single bearing units it is necessary to 
align the generator's coupling holes with the engine flywheel 
holes; it is suggested that two diametrically opposite location 
dowel pins are fitted to the engine flywheel, over which the 
generator coupling can slide into final location into the engine 
flywheel spigot recess. The dowels must be removed and 
replaced by coupling bolts before the final bolt tightening 
sequence. 

While fitting and tightening the coupling bolts it will be necessary 
to rotate the engine crankshaft - generator rotor assembly. Care 
should be taken to ensure that rotation is carried out in an 
approved manner that ensures safe working practice when 
reaching inside the machine to insert or tighten coupling bolts, 
and that no component of the assembly is damaged by non- 
approved methods of assembly rotation. 

Engine manufacturers have available a proprietary tool or facility 
designed to enable manual rotation of the crankshaft assembly. 
This must always be used, having been engineered as an 
approved method of assembly rotation, engaging the manually 
driven pinion with the engine flywheel starter ring-gear. 

Caution ! Before working inside the generator, during 
the aligning and fitting of coupling bolts, 
care should be taken to lock the assembly 
to ensure there is no possibility of rotational 
movement. 

4.2.1 NO FOOT OPTION 

Generators can be supplied without a foot providing the option 
for customers own arrangement. 

For details of mounting this arrangement, see the gener 
arrangement drawing supplied with the generator. Alternatively 
refer to Newage International for a copy of the latest general 
arrangement drawing showing the 'NO FOOT OPTION' 
appropriate to your generator. 
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4.2.2 TWO BEARING GENERATORS 

( flexible coupling should be fitted and aligned in accordance 
with the coupling manufacturer's instruction. 

If a close coupling adaptor is used the alignment of machined 
faces must be checked by offering the generator up to the engine. 
Shim the generator feet if necessary. Ensure adaptor guards are 

fitted after generator/engine assembly is complete. Open coupled 
sets require a suitable guard, to be provided by the set builder. 

In the case of belt driven generators, ensure alignment of drive 
and driven pulleys to avoid axial load on the bearings. Screw 
type tensioning devices are recommended to allow accurate 
adjustment of belt tension whilst maintaining pully alignment. Side 

loads should not exceed values given in SECTION 3. 

Belt and pulley guards must be provided by the set. builder. 

Important ! Incorrect belt tensioning will result in 
excessive bearing wear. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.2.3 SINGLE BEARING GENERATORS 

Alignment of single tearing generators is critical. If necessary 
shim the generator feet to ensure alignment of the machined 
surfaces. 

For transit and storage purposes the generator frame spigot and 
rotor coupling plates have been coated with a rust preventative. 
This MUST BE removed before assembly to engine. 

A practical method for removal of this coating is to clean the 
. mating surface areas with a de-greasing agent based on a 

petroleum solvent. 

Care should be taken not to allow any 
cleaning agent to come into prolonged 
contact with skin. 

The sequence of assembly to the engine should generally be as 
follows: 

1. On the engine check the distance from the coupling 
mating face on the flywheel to the flywheel housing 
mating face. This should be within +/-0.5mm of nominal 
dimension. This is nec.essary to ensure that a thrust' 
is not applied to the a.c. generator bearing or engine 
bearing. 

2. Check that the bolts securing the flexible plates to 
the coupling hub are tight and locked into position. 
Torque tightening is 24.9kgfm (244Nm; 180 lb ft). 

2a. UCD224 Only 
Torque tightening is 15.29 kgfm (150Nm; 110 lb ft). 

9 

Remove covers from the drive end of the generator to 
gain access to coupling and adaptor bolts. 

4. Check that coupling discs are concentric with adaptor. 
spigot. This can be adjusted by the use of tapered 
wooden wedges between the fan and adaptor.. 
Alternatively the rotor can be suspended by means of a 
rope sling through the adaptor opening. 

5. Offer the a.c. generator to engine and engage both 
coupling discs and housing spigots at the same time, 
finally pulling home by using the housing and coupling 
bolts. Use heavy gauge washers between bolt head and 
discs on disc to flywheel bolts. 

6. Tighten coupling disc to flywheel. Refer to engine manual 
for torque setting of disc to flywheel bolts. 

7. Remove wooden wedges. 

Caution ! Incorrect guarding and/or generator 
alignment can result in personal injury 
and/or equipment damage. 

4.3 EARTHING 

The generator frame should be solidly bonded to the generating 
set bedplate. If antivibration mounts are fitted between the 
generator frame and its bedplate a suitably rated earth conductor 
(normally one half of the cross sectional area of the main line 
cables) should bridge across the antivibration mount. 

Warning ! 

Refer to local regulations to ensure that 
the correct earthing procedure has been 
followed. 

4.4 PRE-RUNNING CHECKS 
4.4.1 INSULATION CHECK 

Before starting the generating set, both after completing assembly 
and after installation of the set, test the insulation resistance of 
windings. 

The AVR should be disconnected during this test. 

A 500V Megger or similar instrument should be used. Disconnect 
any earthing conductor connected between neutral and earth 
and megger an output lead terminal U, V or W to earth. The 
insulation resistance reading should be in excess of 5Mw to earth. 
Should the insulation resistance be less than 5Mw the winding 
must be dried out as detailed in the Service and Maintenance 
section of this Manual. 

Important ! The windings have been H.V. tested during 
manufacture and further H.V. testing may 
degrade the insulation with consequent 
reduction in operating life. Should it be 
necessary to demonstrate H.V. testing, for 
customer acceptance, the tests must be 
carried out at reduced voltage levels i.e. 
Test Voltage= 0.8 (2 X Rated Voltage + 1000) 
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4.4.2 DIRECTION OF ROTATION 

The generator is supplied to give a phase sequence of U V W 
with the generator running clockwise looking at the drive end 
(unless otherwise specified at the time of ordering). If the 
generator phase rotation has to be reversed after the generator 
has been despatched apply to factory for appropriate wiring 
diagrams. 

UCI224, UCI274, UCM224, UCM274 

Machines are fitted with bi-directional fans and are suitable for 
running in either direction of rotation. 

UCD224, UCD274 

Machines are fitted with uni-directional fans and are suitable for 
running in one direction only. 

4.4.3 VOLTAGE AND FREQUENCY 

Check that the voltage and frequency levels required for the 
generating set application are as indicated on the generator 
nameplate. 

Three phase generators normally have a 12 ends out 
reconnectable winding. If it is necessary to reconnect the stator 
for the voltage required, refer to diagrams in the back of this 
manual. 

4.4.4 AVR SETTINGS 

To make AVR selections and adjustments remove the AVR cover 
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3, 4.4.4A or 4.4.4.5 depending 
upon type of AVR fitted. Reference to the generator nameplate 
will indicate AVR type (SX460, SX440, SX421, MX341 or 
.MX321). 

Most of the AVR adjustments are factory set in positions which 
will give satisfactory pet:formance during initial running tests. 
Subsequent adjustment may be required to achieve 'optimum 
performance of the set under operating conditions. Refer to 'Load 
Testing' section for details. 

4.4.4.1 TYPE SX460 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 1 for location of selection links. 

1. Frequency selection 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. External hand trimmer selection 
No external hand trimmer LINK 1-2 

External hand trimmer required - 

3. AVR Input Selection 
High voltage 
Low voltage 

(220/240V) Input 
(110/120V) Input 

REMOVE LINK 1-2 and 
connect trimmer across 
terminals 1 and 2. 

NO LINK 
LINK 3-4 

Refer to diagram in the back of this manual to determine wiring. 

10 

HAND TRIMMER 
CONNECTIONS 

INPUT 
SELECTION 
CONNECTIONS 

0 

Th 

.er 

UFRO 

e 

0 ul 

0 

r 1 

I XX X 6 7 B : 

VOLTS 

AVR INPUT 
SELECTION 

SX460 

INDICATOR LED 

FREQUENCY 

SELECTION 

STABILITY 

e 

0 

0 

Fig. 1 

4.4.4.2 TYPE SX440 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 2 for location of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. Sensing selection terminals 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. Excitation Interruption Link 
LINK K1-K2 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K1 -K2 Linked (or 
normal operolion. 

O 'K2 K1 P2 P3"...P4 XX X 3 2 2 . . 

TRIM 

DROOP 
ID 

I '9 

O 
'Al 

A2 
.S1, 

S2 
rfi 

VOLTS 2 
3 
4 
5 
6 
7 
8 

INDICATOR FREQUENCY Wit! 
LED /SELECTION SENSING) 

UFRO STABILITY SELECTION 

04 a I .so e I 

D 

O O 
5014: Y_ _Y 

60111 Y_ Y 
Y Y UNDER 90Kw 
Y___Y 90KW - 550KW 

Y_ _ _Y OVER 550Kw 

2 

5 
6 
7 
8 ,)-J 

(uWeitic 
FOR USE 
WITH 3PH 
SENSING 

UNIT.) 

5%440 

Fig. 2 
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4.4.4.3 TYPE SX421 AVR 

he following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 3 for location of selection links. 

1. Frequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

2. Stability selection terminals 
Depending upon kW output LINK B-D 

or LINK A-C 
or LINK B-C 

3. Terminals K1 - K2 
Excitation circuit breaker closed 

0 

0 

:K2 K1 P2 P3: 

SX421 

OVERN 

ED El 80 B 

0 

0 

VOLTS 

P4 XX X 6 7 8 1 2 le I 

INDICATOR 
LED 60Hz \ UFRO T-1 50Hz 

r"), 

0 5,-0--c-61,i2, FREQUENCY 
SELECTION 

DIP rel 

STABILITY 
SELECTION 

RMS 
I I 

STABILITY 

TRIM 

DROOP/ 
DCBA S1 S2A1A2 e I 

0 

Y Y UNDER 40kW 
Y 7 40kW 90kW 

y__y 90kW - 550kW 

Fig. 3 

4.4.4 TYPE MX341 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 4 for location of setting links. 

1. Frequency selection terminals 
50Hz operation LINK 2-3 
60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK A =C 

Frame UC27 LINK B-C 

3. Sensing selection terminals * 
LINK 2-3 
LINK 4-5 
LINK 6-7 

4. Excitation Interruption Link 
LINK K1-K2 

11 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

Ni -K2 Linked. for 
normal operation. 

A A 

0 

DIP 

K2 1<1 P2 P3' 'P4 XX X 3: :221, 

I (I) 1 

INDICATOR 
LED 

0 
UFRO 

e I s 

TRIM 

DROOP 

1031 

(el 

0 
A2' 
SI 

I VOLTS (1) 2 

4 

EXC TRIP 

I (1) 1 

FREQUENCY 
SELECTION 

STABILITY 
_ - 

2 1 

, 

e C 

6 
7 

8 
(SHOWN 
FOR 2PH 

. SENSING) 

SELECTION 

8 A 0 
'r 4P/60H2 ' y UNDER 9016N 

y_y 4P/5011z y__y 90Kw - 550+OV 

y 6P/60H2 YY OVER 550KW 

(NO LINK) 6P/60H2 

)-1 

34 

5 
6 

, 87 

(LINKING 
FOR USE 
WITH 3PH 
SENSING 
UNIT.) 

MX341 

Fig. 4 

4.4.4.5 TYPE MX321 AVR 

The following 'jumper' connections on the AVR should be checked 
to ensure they are correctly set for the generating set application. 

Refer to Fig. 5 for location of setting links. 

7 

E.3, 

AUTOMATIC VOLTAGE REGULATOR MX321-2 

LINKING AND ADJUSTMENTS 

VOLTS 
I-7F - - - - -11 0 11- - - - -1 r------H---1 n 
1 e 'K2 K1 P2 P3 P4 XX X 6 7 8 1 2 1 el - 

RAMP NO LINK 6P/50Hz rei 
,L-}, 6R/60Hz , 

INDICATOR A---), I 4P/50Hz I/LIMIT 
LED ---,,...0 UFRo r---2. 4P/60Hz r - 7 FREQUENCY 

CD 3 2 1 L. _ j SELECTION 

DIP e 
. RMSIel 

DWELL 1 e l 

STABILITY I1 STABILITY 
SELECTION 

EXC /OVER/v TRIP U v w DROOP TRIM 
,,.. __, z.._._c ._ _ , 

O e 'E0 E1 BO BI ' 0 r e l l r e - B A, Fsi S2 SIS2 'Rill e 0 L_-__J L___iL__ 5.1$2- __A197.J 

Y___Y UNDER 90KW 

Y__Y 90KW - 550KW 

Y__Y OVER 550KW 

Fig. 5 

1.. Frequency selection terminals 
50Hz operation LINK 2-3 
60Hz operation LINK 1-3 

2. Stability selection terminals 
Frame UC22 LINK A-C 
Frame UC27 LINK B-C 

3. TerMinals K1 - K2 
Excitation circuit breaker closed. 
If this option not fitted, K1 - K2 linked at auxiliary terminal block. 
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4.4.5 TRANSFORMER CONTROLLED EXCITATION 
SYSTEM (Series 5) 

This control system is identified with the digit 5 as the last digit of 
the frame size quoted on the nameplate. 

The excitation control is factory set for the specific voltage shown 
on the nameplate and requires no adjustment. 

4.5 GENERATOR SET TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. 

4.5.1 TEST METERING/CABLING 

Connect any instrument wiring and cabling required for initial test 
purposes with permanent or spring-clip type connectors. 

Minimum instrumentation for testing should b.e line - line or line 
to neutral voltmeter, Hz meter, load current metering and kW 
meter. If reactive load is used a power factor meter is desirable. 

Important ! When fitting power cables for load testing 
purposes, ensure cable voltage rating is at 
least equal to the genratcir rated voltage. 
The load cable termination should be 
placed on top of the winding lead 
termination and clamped with the nut 
provided. 

Caution ! Check that all wiring terminations for 
internal or external wiring are secure, and 
fit all terminal box covers and guards. 
Failure to secure wiring and/or covers 
may result in personal injury and/or 
equipment failure. 

4.6 INITIAL START-UP 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 

Warning ! electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

On completion of generating set assembly and before starting 
the generating set ensure that all engine manufacturer's pre- 
running procedures have been completed, and that adjustment 
of the engine governor is such that the generator will not be 
subjected to speeds in excess of 125% of the rated speed. 

Important Overspeeding of the generator during 
initial setting of the speed governor can 
result in damage to the generator rotating 
components. 

In addition remove the AVR access cover (on AVR controlled 
generators) and turn VOLTS control fully anti -clockwise. Start the 
generating set and run on no-load at nominal frequency. Slowly 
turn VOLTS control potentiometer clockwise until rated voltage is 
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
location. 

12 

Important ! Do not increase the voltage above the 
rated generator voltage shown on the 
generator nameplate. 

The STABILITY control potentiometer will have been pre-set an 
should normally not require adjustment, but should this be 
required, usually identified by oscillation of the voltmeter, refer to 
Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer location and 
proceed as follows: - 

1. Run the gerierating set on no-load and check that speed is 

correct and stable 

2. Turn the STABILITY control potentiometer clockwise, then turn 
slowly anti-clockwise until the generator voltage starts to 
become unstable. 

The correct setting is slightly clockwise from this position (i.e. 
where the machine volts are stable but close to the unstable 
region). 

50Hz 

60Hz 

cs, 

Cr) 

UFRO 

e 
0 

a 
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O 

e 

VOLTS 

: XX X 6 7 8 

SX460 

0 INDICATOR LED 

FREQUENCY 

SELECTION 

STABILITY 
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0 

0 

Fig.. 6a 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

NI-K2 Linked for 
normal operation. 
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Fig. 6b 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 373 of 548



0 1K2 K1 P2 P31 

SX421 

0 
VOLTS r 1 

rP4 XX X 6II7 8 1 2' 
L J L 

0 

INDICATOR 
UFRO ,r), 60Hz 

LED A-A, 50Hz 

-1 FREQUENCY 
5 C60 

L_ - -I SELECTION 
DIP 

STABILITY 
SELECTION 

OVERN Ns. 
):E0 El BO 51 ID B AI 0 0 

RMS a 
(rii STABILITY 

DROOP TRIM 

IS1s2m,JRe 

'LT 

Fig. 6c 

UNDER 40kW 
40kW 90kW 

90kW - 550kW 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS. 

K1 -K2 Linked. for 
normal operation. 

O :K2 K1 P2 P3 P4 XX X 3'' 2 2 I 

DIP 

Iml 

TRIM 

DROOP 

VOLTS 

EXC TRIP 

INDICATOR 
FREQUENCY 
SELECTION LED 

O 

1 cc, 

le l 

I ci) I 

O 
;Al 

A2 
S1' 
S2' 

t - 
' 

2 
3 
4 
5' 
6' 
7 ' 

8 
(SHOWN 
FOR 2PH 
SENSING) 

UFRO 
_ 

STABILITY SELECTION 

of I S 2. I 
I el C B A O 

Y Y 49/60Hz Y sr UNDER 90KW 

Y 49 /509: Y___Y 90KW - 550KW 

6P/601-12 Y sr' ovER 550KW 

(NO LINK) 69/50Hz 

2 ' 

3 '.?-1 
4 
5 , 

6 
, 7 

8 'DJ 

FOR 
WITH 399 
SENSING 

UNIT.) 

MX34I 

Fig. 6d 

AUTOMATIC VOLTAGE REGULATOR MX321" 

- LINKING AND ADJUSTMENTS 

° i e rk2K1 P2 P3 
VOLTS - 

0 FP4XX X -CI r-7- 8- I -21E 
NO LINK 6P/50Hz 8 

A-7, 6960Hz 
A--), I 4P /50Hz I /LIMIT 

-"--....0 UFRO A---, 4P/6011z r - -1 FREQUENCY 
(D 3 2 L _ SELECTION 

DIP S 

RMS e 

DWELL e 

STABILITY e STABILITY 
SELECTION 

EXC 
TRIP / U v w DROOP TRIM ,...c,..." .N. _ , Ee 8 ,7,1, 5152 5152 I G 8 0 

l._ _ .._il_ _ 3.52._ _Aibzi 

RAMP 

INDICATOR 
LED 

. 

OVER/V 

0 EFEOE1 130811 
, L _ _ _ _ _t 

Y-__i UNDER 90KW 

Y_Y 90KW - 550KW 

Y__Y OVER 550KW 

Fig. 6e 

13 

4.7 LOAD TESTING 

Warning ! 

During testing it may be necessary to 
remove covers to adjust controls 
exposing 'live' terminals or components. 
Only personnel qualified to perform 
electrical service should carry out testing 
and/or adjustments. Refit all access 
covers after adjustments are completed. 

4.7.1 AVR CONTROLLED GENERATORS - AVR 
ADJUSTMENTS 

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer 
locations. 

Having adjusted VOLTS and STABILITY during the initial start- 
up procedure, other AVR control functions should hot normally 
need adjustMent. 

If however, poor voltage regulation on-load or voltage collapse 
is experienced, refer to the following paragraphs on each function 
to a) check that the symptoms observed do indicate adjustment 
is necessary, and b) to make the adjustment correctly. 

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR 
Types SX460, SX440, SX421, MX341 and MX321) 

The AVR incorporates an underspeed protection circuit which 
gives a voltage/speed (Hz) characteristic as shown: 

100 

95 

90 

85 

80 

Clockwise Anticlockwise 
Adjustment Knee Adjustment 

Point 

Slope 
shown is 
typical 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 7 

The UFRO control potentiometer sets the "knee point". 

Symptoms of incorrect setting are a) the light emitting diode (LED) 
indicator, just above the UFRO Control potentiometer, being 
permanently lit when the generator is on load, and b) poor voltage 
regulation on load, i.e. operation on the sloping part of the 
characteristic. 

Clockwise adjustment lowers the frequency (speed) setting of 
the "knee point" and extinguishes the LED. For Optimum setting 
the LED should illuminate as the frequency falls just below 
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a 

60Hz generator. 

Important ! With AVR Types MX341 and MX321. If the 
LED is illuminated and no output voltage 
is present, refer to EXC TRIP and/or 
OVERN sections below. 
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4.7.1.2 EXC TRIP (Excitation Trip) DIP 
AVR Types MX341 and MX321 

An AVR supplied from a permanent magnet generator inherently 
delivers maximum excitation power on a line to line or line to 
neutral short circuit or large overload. In order to protect the 
generator windings the' AVR incorporates an over excitation 
circuit which detects high excitation and removes it after a pre- 
determined time, i.e. 8-10 seconds. 

Symptoms Of incorrect setting are the generator output collapses 
on load or small overload, and the LED is permanently 
illuminated. 

The correct setting is 70 volts +/-5% between terminals X and 
XX. 

4.7.1.3 OVERN (Over Voltage) 
AVR Type SX421, MX321 

Over voltage protection circuitry is included in the AVR to remove 
generator excitation in the event of loss of AVR sensing input. 

The MX321 has both internal electronic de-excitation and 
provision of a signal to operate an external circuit breaker. 

The SX421 only provides a signal to operate an external breaker, 
which MUST be fitted if over voltage protection is required. 

Incorrect setting would cause the generator output voltage to 
collapse at no-load or on removal of load, and the LED to be 
illuminated. 

The correct setting is 300 volts +/-5% across terminals E1, EO. 

Clockwise adjustment of the OVERN control potentiometer will 
increase the voltage at which the circuit operates. 

4.7.1.4 TRANSIENT LOAD SWITCHING 
ADJUSTMENTS 
AVR Types SX421, MX341 and MX321 

The additional function controls of DIP and DWELL are provided 
to enable the load acceptance capability of the generating set 
to be optimised. The overall generating set performance 
depends upon the engine capability and governor response, in 
conjunction with the generator characteristics. 

It is not possible to adjust the level bf voltage dip or recovery 
independently from the engine performance, and there will 
always be a 'trade off' between frequency dip and voltage dip. 

14 

AVR Types SX421, MX341 and MX321 

AVR Types SX421, MX341 and MX321 

The dip function control potentiometer adjusts the slope of the 
voltage/speed (Hz) characteristic below the knee point as shown 
below: 

o. 
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95 

go 

85 

80 

Knee 
Point 

An iclockw se 
Adjustment 

Clockwise 
Adjustment 

Adjustable 
Slope 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 8 
DWELL 
AVR Type MX321 

The dwell function introduces a time delay between the recovery 
of voltage and recovery of speed. 

The purpose of the time delay is to reduce The generator kW 
below the available engine kW during the recovery period, thus 
allowing an improved speed recovery. 

Again this control is only functional below the "knee point", i.e. if 

the speed stays above the knee point during load switching there 
is no effect from the DWELL function setting. 

Clockwise adjustment gives increased recovery time. 

Adjustable 
Slope 

100 

95 

90 

85 

80 

Anticlockwise 
Ad ustment 

IuIiwp. 
1115APP:lockwise 

Adjustment 

Instant of Load 
Application 

Fig. 9 

Time 

The graphs shown above are representations only, since, it is 
impossible to show the combined effects of voltage regulator and 
engine governor performance. 
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4.7.1.5 RAMP 
AVR Type MX321 

The RAMP potentiometer enables adjustment of the time taken 
or the generator's initial build up to normal rated voltage during 

each start and run up to speed. The potentiometer is factory 
set to give a ramp time of three seconds, which is considered 
to be suitable for most applications. This time can be reduced 
to one second by turning the pot. fully counter clockwise, and 
increased to eight seconds by turning the pot. fully clockwise. 

4.7.2 TRANSFORMER CONTROLLED GENERA- 
TORS - TRANSFORMER ADJUSTMENT 

Normally no adjustment is required but should the no-load 
voltage and/or on-load voltage be unacceptable, adjustment 
of the transformer air gap can be made as follows. 

Stop the generator. Remove transforrher cover box. (Normally 
left hand side of the terminal box when viewed from the non 
drive end). 

Slacken the three transformer mounting bolts along the top of 
le transformer. 

Start the set with a voltmeter connected across the main output 
terminals. 

Adjust the air gap between the transformer top lamination 
section and the transformer limbs to obtain required voltage on 
no-load. Slightly'tighten the three mounting bolts. Switch load 
on and 'oft two or three times. Application of load will normally 
raise the voltage setting slightly. With the load 'off' recheck the 
no-load voltage. 
Readjust air gap and finally tighten mounting bolts. 

Refit the access cover. 

Warning ! 

Failure to refit covers can result in 
operator personal injury or death. 

4.8 ACCESSORIES 

Refer to the "ACCESSORIES" - Section 6 of this Manual for 
setting up procedures related to generator mounted 
accessories. 

If there are accessories for control panel mounting supplied 
with the generator refer to the specific accessory fitting 
procedures inserted inside the back cover of this book. 
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5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

5.4 PROTECTION 

The extent of site installation will depend upon the generating 
set build, e.g. if the generator is installed in a canopied set with 
integral switchboards and circuit breaker, on site installation will 
be limited to connecting up the site load to the generating set 
output terminals . In this case reference should be made to the 
generating set manufacturer's instruction book and any pertinent 
local regulations. 

If the generator has been installed on a set without switchboard 
or circuit breaker the following points relating to connecting up 
the generator should be noted. 

5.2 GLANDING 

The terminal box is most conveniently glanded on either the right 
or left hand side. Both panels are removable for drilling/punching 
to suit glands/or glanding boxes. If single core cables are taken 
through the terminal box side panel an insulated or non-magnetic 
gland plate should be fitted. 

Incoming cables should be supported from either below or above 
the box level and at a sufficient distance from the centre line of 
the generating set so as to avoid a tight radius at the point of 
entry into the terminal box panel, and allow movement of the 
generator set on its anti-vibration mountings without excessive 
stress on the cable. 

Before making final connections, test the insulation resistance of 
the windings. The AVR should be disconnected during this test. 

A 500y Megger or similar instrument should be used. Should 
the insulation resistance be less than 5Mw the windings must be 
dried out as detailed in the Service and Maintenance section of 
this manual. 

When making connections to the terminals the incoming cable 
termination should be placed on top of the winding lead 
termination(s) and clamped with the nut provided. 

Important ! To avoid the possibility of swarf entering 
any electrical components in the terminal 
box, panels must be removed for drilling. 

5.3 EARTHING 

The neutral of the generator is not bonded to the generator frame 
as supplied from the factory. An earth terminal is provided inside 
the terminal box adjacent to the main terminals. Should it be 
required to operate with the neutral earthed a substantial earth 
conductor (normally equivalent to one half of the section. of the 
line conductors) must be connected between the neutral and the 
earth terminal inside the terminal box. Additional earth terminals 
are provided on the generator feet. TheSe should be already 
bonded to the generating set bedplate by the generating set 
builder, but will normally be required to be connected to the site 
earth system. 

Caution ! Reference to local electricity regulations 
or safety rules should be made to ensure 
correct earthing procedures have been 
followed. 

16 

It is the responsibility of the end user and his contractors/sub- 
contractors to ensure that the overall system protection meets 
the heeds of any inspectorate, local electricity authority or safety 
rules, pertaining to the site location. 

To enable the system designer to achieve the necessary 
protection and/or discrimination, fault current curves are available 
on request from the factory, together with generator reactance 
values to enable fault current calculations to be made. 

Warning ! 

Incorrect installation and/or protective 
systems can result in personal injury 
and/or equipment damage. 
Installers must be qualified to perform 
electrical installation work. 

5.5 COMMISSIONING 

Ensure that all external cabling is correct and that all the 
generating set manufacturer's pre-running checks have been 
Carried out before starting the set. 

The generator AVR controls will have been adjusted during the 
generating set manufacturer's tests and should normally not 
require further adjustment. 

Should malfunction occur during commissioning refer to Service 
and Maintenance section 'Fault Finding' procedure (subsection 
7.4). 
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SECTION 6 
ACCESSORIES 

Generator control accessories may be fitted, as an option, in the 
generator terminal box. If fitted at the time of supply, the wiring 
diagram(s) in the back of this book shows the connections. When 
the options are supplied separately, fitting instructions are 
provided with the accessory. 

The following matrix indicates availability of accessories with the 
differing AVRs. 

Note the SX460 is not suitable for operation with accessories. 

AVR 
Model 

Parallel 
-ing Droop 
or Astatic 

Manual 
Voltage 

Regulator 
VAr/PF 
Control 

Current 
Limit 

SX440 X V X 

SX421 V X V X 

MX341 V V V X 

MX321 V V V V 

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) 

remote voltage adjust (hand trimmer) can be fitted. 

SX460 Remove link 1-2 on the AVR and connect 
adjuster to terminals 1 and 2. 

SX440, SX421 Remove link 1-2 at the auxiliary terminals 
MX341 and MX321 and connect adjuster to terminals 1 and 2. 

6.2 PARALLEL OPERATION 

Understanding of the following notes on parallel operation is useful 
before attempting the fitting or setting of the droop kit accessory. 
When operating in parallel with other generators or the mains, it 

essential that the phase sequence of the incoming generator 
itches that of the busbar and also that all of the following 

conditions are met before the circuit breaker of the incoming 
generator is closed on to the busbar (or operational generator). 

Frequency must match within close limits. 

2. Voltages must match within close limits. 

3. Phase angle of voltages must match within close limits. 

A variety of techniques, varying from simple 
synchronising lamps to fully automatic synchronisers, 
can be used to ensure these conditions are met. 

gmportant ! Failure to meet conditions 1, 2, and 3 when 
closing the cricuit breaker, will generate 
excessive mechanical and electrical 
stresses, resulting in equipment damage. 

Once. connected in parallel a minimum instrumentation level per 
ierator of voltmeter, ammeter, wattmeter (measuring total 
ver per generator), and frequency meter is required in order 

to adjust the engine and generator controls to share kW in relation 
to engine ratings and kVAr in relation to generator ratings. 

17 

It is important to recognise that: 

1. 

and 

True kW are derived from the engine, and speed 
governor characteristics determine the kW sharing 
between sets 

2. kVAr are derived from the generator, and excitation control 
characteristics determine the kVAr sharing. 
Reference should be made to the generating set 
manufacturer's instructions for setting the governor 
controls. 

6.2.1 DROOP 

The most commonly used method of kVAr sharing is to create a 
generator voltage characteristic which falls with decreasing power 
factor (increasing kVAr). This is achieved with a current 
transformer (C.T.) which provides a signal dependent on current 
phase angle (i.e. power factor) to the AVR. 

The current transformer has a burden resistor on the AVR board, 
and a percentage of the burden resistor voltage is summed into 
the AVR circuit. Increasing droop is obtained by turning the 
DROOP control potentiometer clockwise. 

The diagrams below indicate the effect of droop in a simple two 
generator system: - 

Load at pf cos 0 

Gen No. 1 

NO. 2 

kW 

i. 

Gen No. 2 

No. 1 Droop Greater 
than No. 2 Droop 

kVAr 

No. 1 and No. 2 
Droop Equal 

kVAr 

No. 1 Droop less than 
No. 2 Droop 
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Generally 5% droop. at full load current zero p.f. is sufficient to 
ensure kVAr sharing. 

If the droop accessory has been supplied with the generator it 
will have been tested to ensure correct polarity and set to a 
nominal level of droop. The final level of droop will be'set during 
generating set commissioning. 

The following setting procedure will be found to be helpful. 

6.2.1.1 SETTING PROCEDURE 

Depending upon available load the following settings should be 
used - all are based on rated current level. 

0.8 P.F. LOAD (at full load current) SET DROOP TO 3% 
Zero P.F. LOAD (at full load current) SET DROOP TO 5% 

Setting the droop with low power factor load is the most accurate. 
Run each generator as a single unit at rated frequency or rated 
frequency + 4% depending upon type of governor and nominal 
voltage. Apply available load to rated current of the generator. 
Adjust 'DROOP' control potentiometer to give droop in line with 
above table. Clockwise rotation increases amount of droop. Refer 
to Fig 9a, 9b, 9c or 9d for potentiometer locations. 

Note 1) 

Reverse polarity of the C.T. will raise.the generator voltage with 
load. The polarities S1 -S2 * shown on the wiring diagrams are 
correct for clockwise rotation of the generator looking at the drive 
end. Reversed rotation requires S1-S2 to be reversed. 

Note 2) 

The most important aspect is to set all generators equal. The 
precise level of droop is less critical. 

Note 3) 

A generator operated as a single unit with a droop circuit set at 
rated load 0.8 power factor is unable to maintain the usual +/- 
0.5% regulation. A shorting switch can be connected across S1- 
S2 to restore regulation for single running. 

Important ! LOSS OF FUEL to an engine can cause its 
generator to motor with consequent 
damage to the generator windings. 
Reverse power relays should be fitted to 
trip main circuit breaker. LOSS OF 
EXCITATION to the generator can result in 
large current oscillations with consequent 
damage to generator windings. Excitation 
loss detection equipment should be fitted 
on trip main circuit breaker. 

6.2.2 ASTATIC CONTROL 

The 'droop' current transformer can be used in a connection 
arrangement which enables the normal regulation of the generator 
to be maintained when operating in parallel. 

This feature is only supplied from the factory as a fitted droop kit, 
however, if requested at the time of order, the diagrams inside 
the back cover of this book will give the necessary site 
connections. The end user is required to provide a shorting switch 
for the droop current transformer secondary. 
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Should the generator be required to be converted from standard 
droop to 'astatic' control, diagrams are available on request. 

The setting procedure is exactly the same as for DROOF( 
(Subsection 6.2.1.1) 

Important ! When using this connection arrangement a 
shorting switch is required across each 
C.T. burden (terminals S1 and S2.)The 
switch must be closed a) when a 

generating set is not running and b) when 
a generating set is selected for single 
running. 

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341 
and MX321 AVR 

This accessory is provided as an 'emergency' excitation system, 
in the event of an AVR failure. 

Powered from the PMG output the unit is manually set, but 
automatically controls the excitation current, independent of 
generator voltage or frequency. 

The unit is provided with 'MANUAL', 'OFF', 'AUTO' switching 
facility. 

'MANUAL' 
- position connects the exciter field to the MVR output. Generator 
output is then controlled by the operator adjusting the excitation 
current. 

'OFF' 
- disconnects the exciter field from both MVR and the normal 
AVR. 

'AUTO' 
- connects the exciter field to the normal AVR and the generator 
output is controlled at the pre-set voltage under AVR control. 

Switching mode of operation should be carried out with the 
generator set stationary to avoid .voltage surges on the connected 
load, although neither the MVR nor AVR will be damaged should 
the switching be carried out with the set running. 

6.4 OVERVOLTAGE DE-EXCITATION BREAKER 
SX421 and MX321 AVR 

This accessory provides positive interuption of the excitation 
power in the event of overvoltage due to loss of sensing or internal 
AVR faults including the output power device. 

With the MX321 AVR this accessory is supplied loose for fitting 
in the control panel. 

In the case of the SX421 the cricuit breaker is always supplied: 
and will normally be fitted in the generator. 

Important ! When the circuit breaker is supplied loose, 
the AVR is fitted with a link on terminals 
K1-K2 to enable operation of the AVR. 
When connecting the circuit breaker this 
link must be removed. 
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6.4.1 RESETTING THE BREAKER 

In the event of operation of the circuit breaker, indicated by loss 
if generator output voltage, manual resetting is required. When 

ITT the "tripped" state the circuit breaker switch lever shows "OFF". 
To reset move the switch lever to the position showing "ON". 

When fitted in the generator, access to the breaker is gained by 
removal of the AVR access cover. 

Danger ! 

Terminals which are LIVE with the 
generating set running are exposed when 
the AVR access cover is removed. 
Resetting of the circuit breaker MUST be 
carried out with the generating set 
stationary, and engine starting circuits 
disabled. 

The circuit breaker is mounted on the AVR mounting bracket 
either to the left or to the right of the AVR depending upon AVR 
poistion. After resetting the circuit breaker replace the AVR access 
cover before restarting the generating set. Should resetting of 
the circuit breaker not restore the generator to normal operation, 

fer to subsection 7.5. 
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6.5 CURRENT LIMIT - MX321 AVR 

These accessories work in conjunction with the AVR circuits to 
provide an adjustment to the level of current delivered into a 

fault. One current transformer (CT) per phase is fitted to provide 
current limiting on any line to line or line to neutral fault. 

Note: The W phaSe CT can also provide "DROOP". Refer to 
6.2.1.1 for setting droop independent of current limit. 

Adjustment means is provided with the "I/LIMIT" control 
potentiometer on the AVR-. Refer to Fig. 9d for location. If current 
limit transformers are supplied with the generator the limit will be 
set in accordance with the level specified at the time of order, 
and no further adjustment will be necessary: However, should 
the level need to be adjusted, refer to the setting procedure given 
in 6.5.1. 

6.5.1 SETTING PROCEDURE 

Run the generating set on no-load and check that engine governor 
is set to control nominal speed. 
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Stop the generating set. Remove the link between terminals K1- 
K2 at the auxiliary terminal block and connect a 5A switch across 
the terminals K1-K2. 

-Turn the "1/LIMIT" control potentiometer fully anticlockwise. Short 
circuit the stator winding with a bolted 3 phase short at the main 
terminals. An AC current clip-on ammeter is required to measure 
the winding lead current. 

With the switch across K1-K2 open start the generating set. 

Close the switch across K1-K2 and turn the "I /LIMIT" control 
potentiometer clockwise until required current level is observed 
on the clip-on ammeter. As soon as correct setting is achieved 
open the K1-K2 switch. 

Should the current collapse during the setting procedure, the 
internal protective circuits of the AVR will have operated. In this 
event shut down the set and open the Ki -K2 switch. Restart the 
set and run for 10 minutes with K1-K2 switch open, to cool the 
generator windings, before attempting to resume the setting 
procedure. 

Important ! Failure to carry out the correct COOLING 
procedure, may cause overheating and 
consequent damage to the generator 
windings. 

6.6 POWER FACTOR CONTROLLER (PFC3) 

This accessory is primarily designed for those generator 
applications where operation in parallel with the mains supply is 

required. 

Protection against loss of mains voltage or generator excitation 
is not included in the unit and the system designer must 
incorporate suitable protection. 

The electronic control unit requires bcith droop and kVAr current 
transformers. When supplied with the generator, wiring diagrams 
inside the back cover of this manual show the conections and 
the additional instruction leaflet provided gives details of .setting 
procedures for the power factor controller (PFC3). 

The unit monitors the power factor of the generator current and 
adjusts excitation to maintain the power factor constant. 

This mode can also be used to control the power factor of the 
mains if the point of current monitoring is moved to the mains 
cables. Refer to the factory for appropriate details. 

It is also possible to operate the unit to control kVAr of the 
generator if required. Refer to the factory for appropriate details. 
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SECTION 7 
SERVICE AND MAINTENANCE 

Warning ! 

Service and fault finding procedures 
present hazards which can result in severe 
personal injury or death. Only personnel 
qualified to perform electrical and 
mechanical service should carry out these 
procedures. 
Ensure engine starting circuits are 
disabled before commencing service or 
maintenance procedures. Isolate any 
anti-condensation heater supply. 

As part of routine maintenance procedures, periodic attention to 
winding condition (particularly when generators have been idle 
for a long period) and bearings is recommended. (Refer to 
subsections 7.1 and 7.2 respectively). 

7.1 WINDING CONDITION 

The condition of the windings can be assessed by measurement 
4:insulation resistance to earth. 

Care should be taken when dealing with windings which are 
suspected of being excessively ,damp or dirty. The initial 
measurement of insulation resistance should be established 
using a low voltage (500V) megger type instrument and if 

manually powered the handle should initially be turned slowly. 

Full megger tests or any other form of high voltage test should 
not be applied until the windings have been dried out and if 

necessary cleaned. 

Caution ! The AVR should be disconnected 
and the resistance temperature 
detector (R.T.D.) leads grounded 
during this test. 

Important ! The windings have been H.V. tested 
during manufacture and further 
H.V. testing may degrade the insulation 
with consequent reduction in 
operating life. Should it be necessary to 
demonstrate H.V. testing, for customer 
acceptance, the tests must be carried out 
at reduced voltage levels i.e. 
(Test Voltage = 0.8 (2 X Rated. 
Voltage + 1000). 

A 500V megger or similar instrument should be used. 
Disconnect any earthing conductor connected between neutral 
and earth and megger an output lead terminal U, V or W to earth. 
The insulation resistance reading should be in excess of 1.0Mw 
to earth. Should the insulation resistance be less than 1.0Mw 
the winding must be dried out as detailed below. 

The above insulation resistance value is quoted for windings at 
an ambient temperature of approximately 20°C. 

It should be noted that as winding temperature increases, values 
of insulation resistance may significantly reduce. Therefore, the 
reference values for insulation resistance can only be established 
with windings at a temperature of approximately 20°C. 

hould the values be less than quoted, drying out the generator 
vvindings is essential. 
Drying out may be carried out by directing warm air from a fan 
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heater or similar apparatus into the generator air inlets and/or 
outlets. 

During drying, air must be able to flow freely through the generator 
in order to carry off the moisture. . 

Alternatively, the alternator main stator windings may be short 
circuited with a bolted 3 phase short at the main terminalsand 
the generating set run with the AVR disconnected at terminals X 
and XX. A DC supply is connected to the leads X and XX (X 
must be connected to the positive of the DC supply and XX to 
the negative of the DC supply). The DC supply must be variable 
from 0-24V and capable of supplying 1.0 amp. An AC current 
clip-on ammeter or similar instrument is required to measure the 
main stator- winding.current. 

Set the DC supply yoltage to zero. Start the-generating set and 
slowly increase the DC voltage to pass current through the main 
stator winding. The current level should not exceed the rated 
current of the generator. 

Important ! The short circuit must not be applied with 
the AVR connected in circuit. 
Current in excess of the rated generator 
current will cause damage to the windings. 

During drying, the resistance should be measured at regular 
intervals, typically every 15 minutes and a graph plotted of. 
insulation resistance against time. The shape of the resulting 
curve will be similar to Fig 1 below. 

Fig 1 illustrates a typical curve for a generator which has absorbed 
a considerable amount of moisture. The curve indicates a 
temporary increase in resistance, a fall, and then a gradual rise 
.to a steady figure. If windings are not very damp the dotted 
portion of the curve may not appear. 

Fig. 10 

Drying should be continued after point "A" has been reached for 
at least one hour. 

Once the winding insulation resistance has been raised to the 
highest achievable level the I.R. (Insulation resistance) should 
be measured using a-500V megger or similar type instrument. 

It is recommended that the main stator insulation resistance is 

checked as follows:- 

1. Separate the three neutral leads. 

2. ground V and W phase and megger U phase to ground 

ground U and W phase and megger V phase to ground 

ground U and V phase and megger W.phase to ground 
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The generator must not be put into service if the following 
minimum values cannot be achieved. 

INSULATION RESISTANCE 1.0 Meg Ohm 

f the minimum value of I.R. cannot be achieved rewinding or 
refurbishment of the main stator winding will be necessary. 

7.2 BEARINGS 

All bearings are supplied sealed for life and are, therefore, not 
regreasable. 

Important ! 

Important ! 

The life of a bearing in service is subject to 
the working conditions and the 
environment. 

Long stationary periods in an environment 
where there is vibration can cause false 
brinnelling which puts flats on the ball and 
grooves on the races. 
Very humid atmospheres or wet conditions 
can emulsify the grease and cause 
corrosion. 

Important ! High axial vibration from the engine or 
misalignment of the set will stress the 
bearing. 

The bearing, in service, is affected by a variety of factors that 
together will determine the bearing life. We recommend that the 
health of the bearings be monitored, using 'spike energy' vibration 
monitoring equipment. This will allow the timely replacement of 
bearings, that exhibit a deteriorating trend, during a major engine 
overhaul. 

If excessive heat, noise or vibration is detected, change the 
bearing as soon as practicable. Failiire to do so could result in 

bearing failure. 

In the event that 'spike energy' vibration monitoring equipment is 

not available, it is strongly recommend that consideration be given 
to changing the bearing during each 'major engine overhaul'. 

Belt driven application will impose an additional load on bearings. 
The bearing life will therefore be significantly affected. It is 

important that the side load limits given in SECTION 3 are not 
exceeded and the health of the bearing is monitored more closely. 

7.3 AIR FILTERS. 

The frequency of filter maintet\anceiVill depend upon the severity 
of the site conditions. Regular inSpection of the elements will be 
required to establish when cleariing.iS necessary. 

7.3.1 CLEANING PROCEDURE 

Danger 

Removal of filter elements enables access 
to LIVE parts. 
Only remove elements with the generator 
out of service. 
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Remove the filter elements from the filter frames. Immerse 
or flush the element with a suitable detergent until the 
element is clean. Dry elements thoroughly before refitting.., 

7.4 FAULT FINDING 

Important ! Before commencing any fault finding 
procedure examine all wiring for broken 
or loose conections. 

Four types of excitation control system, involving four types 
of AVR, can be fitted to the range of generators covered by 
this manual. The systems can be identified by a combination 
of AVR type, where applicable, and the last digit of the 
generator frame size designation. Refer to the generator 
nameplate then proceed to the appropriate subsection as 
indicated below:- 

DIGIT 
6 

4 

4 

5 

3 

3 

EXCITATION CONTROL 
SX460 AVR 

SX440 AVR 

SX421 AVR 

Transformer control 

MX341 AVR 

MX321 AVR 

7.4.1 SX460 AVR - FAULT FINDING 

SUBSECTION 
7.4.1 

7.4.2 

7.4.3 

7.4.4 

7.4.5 

7.4.6 

No voltage 
build-up when 

starting set 

1. Check speed 
2. Check residual voltage. Refer to 

subsection 7.4.7. (, 

3. Follow Separate Excitation Test 

Procedure to check generator and 
AVR. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

, trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation. 

Procedure to check generator and 
AVR. Refer to subsection 7.5. 
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7.4.2 SX440 AVR - FAULT FINDING 

No voltage 
build-up when 
starting set. 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Check speed. 
3. Check residual voltage. Refer to 

subsection 7.4.7. . 

4. Follow Separate Excitation Test 
Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

. or with load. 

1. Check speed stability. 
2. Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check that generator load is not 

capacitive (leading power 
factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 

Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer tosubsection 
7.5. 

7.4.3 SX421 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check circuit breaker 'ON'. Refer 
to subsection 6.4.1. 

2. Check speed. 
3. Check residual. voltage. Refer to 

subsection 7.4.7. 
4. Follow Separate Excitation 

Procedure to check generator 
and AVR. Refer to subsection 
7.5. 

Unstable voltage 
either on no-load 

or with load 

1. Check speed stability. 
2: Check stability setting. Refer to 

subsection 4.6. 

High voltage 
either on no-load 

or with load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 
Check continuity of leads 7-8 
and P3-P2 for continuity. 

3. Check that generator load is not 
capacitive (leading power factor). 

Low voltage 
no-load 

1. Check speed. 
2. Check link 1-2 or external hand 

trimmer leads for continuity. 
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.Low voltage 
on-load 

1. Check speed. 
2. Check UFRO setting. Refer to 

subsection 4.7.1.1. 
3. Follow Separate Excitation to 

check generator and AVR. 
Refer to'subsection 7.5. 

Excessive 1. Check governor response. 
voltage/speed 2. Refer to generating set 

dip on-load manual. Check 'DIP' setting. 
switching Refer to subsection 4.7.1.4. 

7.4.4 TRANSFORMER CONTROL - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. Check transformers rectifiers. 
2. Check transformer secondary 

winding for open circuit. 

Low volatge 1. Check speed. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

High voltage 1. Check speed. 
2. Check transformer air gap 

setting. Refer to subsection 
4.7.2. 

3. Check transformer secondary 
Winding for short circuited turns. 

Excessive 
voltage drop 

on-load 

1. Check speed drop on-load. 
2. Check transformer rectifiers. 

Check transformer air gap 
setting. Refer to subsection 
4.7.2. 
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7.4.5 MX341 AVR - FAULT FINDING 

No voltage 
build-up when 
starting set 

1. Check link K1-K2 on auxiliary 
terminals. 

2. Follow Separate ExcitatiOn 
Test Procedure to check 
machine and AVR. Refer to 
subsection 7.5. 

Loss of voltage 
when set running 

1. First stop and re-start set. 
If no voltage or voltage 
collapses after short time, 
follow Separate Excitation Test 
Procedure. Refer to 
subsection 7.5. 

Generator voltage 
high followed 
by collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. . 

Voltage unstable 
either on no-load 

or with load 
. 

1. Check speed stability. 
2. Check "STAB" setting. Refer 

to Load Testing section for 
procedure. 
Refer to subsection 4.6. 

Low voltage 
on-load 

1. Check speed. 
.2. If correct check "UFRO" 

setting. Refer to subsection 
4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. 
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7.4.6 MX321 AVR - FAULT FINDING 

No voltage 
build-up when 
starting set 

1. Check link K1 -K2 on auxiliary 
terminals. Follow Separate . 

Excitation Test Procedure to 
check machine and AVR. 
Refer to subsection 7.5. 

Voltage very slow 
to build up 

1. Check setting of ramp 
potentiometer. 

.. 

Refer to 4.7.1.5. 

Loss of voltage 
when set running 

1. First stop and re-start set. If no 
voltage or voltage collapses 
after short time, follow. Separate 
Excitation Test Procedure. 
Refer to subsection 7.5. 

Generator 
voltage 

high followed by 
collapse 

1. Check sensing leads to AVR. 
2. Refer to Separate Excitation 

Test Procedure. Refer to 
subsection 7.5. 

Voltage unstable 
either on no-load 

or with load 

1. Check speed stability. 
2. Check "STAB" setting. Refer to 

Load Testing section for 
procedure. Refer to subsection 
4.6. ( 

Low voltage 
on-load 

1. Check speed. 
2. It correct check "UFRO" 

setting. 
Refer to subsection 4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor responses. 
Refer to generating set 
manual. Check "DIP" 
setting. Refer to subsection 
4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. 
Refer to generating set 
manual. Check "DWELL" 
setting. Refer to Load 
Testing section 4.7.1.4. 
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7.4.7 RESIDUAL VOLTAGE CHECK 

us procedure is applicable to generators with either SX460 or 
SX440 or SX421 AVR. 

With the generator set stationary remove AVR access cover and 
leads X and XX from the AVR. 

Start the set and measure voltage across AVR terminals 7-8 on 
SX460 AVR or P2-P3 on SX440 or SX421 AVR. 

Stop the set, and replace leads X and XX on the AVR terminals.lf 
the measured voltage was above 5V the generator should operate 
normally. 

If the measured voltage was under 5V follow the proceedUre 
below. 

Using a 12 volt d. c. battery as a supply clip leads from battery 
negative to AVR terminal XX, and from battery positive through a 
diode to AVR terminal X. See Fig. 10. 

'portant ! A diode must be used as shown below to 
ensure the AVR is not damaged. 

0 AVR 0 

F2 I 

F1 
1000V 

1A DIODE LI 

0 
0 0 

0 C? CD CD C? CD 

12 Volt Battery 

Important ! 

Fig. 11 
If the generating set battery is used for field 
flashing the generator main stator 
neutral must be disconnected from earth. 

Restart the set and note output voltage from main stator, which 
should be approximately nominal voltage, or voltage at AVR 
terminals 7 and 8 on SX460, P2-P3 on SX440 or SX421 which 
should be between 170 and 250 volts. 

Stop the set and unclip battery supply from terminals X and XX. 
Restart the set. The generator should now operate normally. If 

no voltage build-up is obtained it can be assumed a fault exists in 

either the generator or the AVR circuits. Follow the SEPARATE 
EXCITATION TEST PROCEDURE to check generator windings, 
rotating diodes and AVR. Refer to subsection 7.5. 

C, 3 SEPARATE EXCITATION TEST PROCEDURE 

The generator windings, diode assembly and AVR can be checked 
using the appropriate following section. 

I GENERATOR WINDINGS, ROTATING DIODES and - ,MANENT MAGNET GENERATOR (PMG) 

7.5.2 EXCITATION CONTROL TEST. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES 
and PERMANENT MAGNET GENERATOR (PMG) 

important ! The resistances quoted apply to a 

standard winding. For generators having 
windings or voltages other than those 
specified refer to factory for details. 
Ensure all disconnected leads are isolated 
and free from earth. 

Important ! Incorrect speed setting will give 
proportional error in voltage output. 

CHECKING PMG 

Start the set and run at rated speed. 

Measure the voltages at the AVR terminals P2, P3 and P4. These 
should be balanced and within the following ranges:- 

50Hz generators - 170-180 volts 
60Hz generators - 200-216 volts 

Should the voltages be unbalanced stop the set, remove the PMG 
sheet metal cover from the non drive endbracket and disconnect 
the multipiri plug in the PMG output leads. Check leads P2, P3, 
P4 for continuity. Check the PMG stator resistances between 
output leads. These should be balanced and within +/-10% of 
2.3 ohms. If resistances are unbalanced and/of incorrect the PMG . 

stator must be replaced. If the voltages are balanced but low and 
the PMG stator winding resistances are correct - the PMG rotor 
must be replaced. 

CHECKING GENERATOR WINDINGS AND 
ROTATING DIODES 

This procedure is carried out with leads X and. XX disconnected 
at the AVR or transformer control rectifier bridge and using a 12 

volt d.c. supply to leads X and XX. 

Start the set and run at rated speed. 

Measure the voltages at the main output terminals U, V and W. If 

voltages are balanced and within +/-10% of the generator nominal 
voltage, refer to 7.5.1.1. 

Check voltages at AVR terminals 6, 7 and 8. These should be 
balanced and between 170-250 volts. 

If voltages at main terminals are balanced but voltage at 6, 7 and 
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an 
isolating transformer is fitted (MX321 AVR) check transformer 
windings. If faulty the transformer unit must be replaced. 

If voltages are unbalanced, refer to 7.5.1.2. 

7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES 

If all voltages are balanced within 1% at the main terminals, it 

can be assumed that all exciter windings, main windings and 
main rotating diodes are in good order, and the fault is in the 
AVR or transformer control. Refer to subsection 7.5.2 for test 
procedure. 

If voltages are balanced but low, there is a fault in the main 
excitation windings or rotating diode assembly. Proceed as follows 
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Rectifier Diodes 
The diodes on the main rectifier assembly can be checked with a 
multimeter. The flexible leads connected to each diode should 
be disconnected at the terminal end, and the forward and reverse 
resistance checked. A healthy diode will indicate a very high 
resistance (infinity) in the reverse direction, and a low resistance 
in the forward direction. A faulty diode will give a full deflection 
reading in both directions with the test meter on the 10,000 ohms 
scale, or an infinity reading in both directions. 

On an electronic digital meter a healthy diode will give a low 
reading in one direction, and a high reading in the other. 

Replacement of Faulty Diodes 
The rectifier assembly is split into two plates, the positive and 
negative, and the main rotor is connected across these plates. 
Each plate carries 3 diodes, the negative plate carrying negative 
biased diodes and the positive plate carrying positive biased 
diodes. Care must be taken to ensure that the, correct polarity 
dickies are fitted to each respective plate. When fitting the diodes 
to the plates they must be tight enough to ensure a good 
mechanical and electrical contact, but should not be 
overtightened. The recommended torque tightening is 4.06 

(36-42Ib in). 

Surge Suppressor 
The surge suppressor is a metal-oxide varistor connected across 
the two rectifier plates to prevent high transient reverse voltages 
in the field winding from damaging the diodes. This device is not 
polarised and will show a virtually infinite reading in both directions 
with an ordinary resistance meter. If defective this will be visible 
by inspection, since it will normally fail to short circuit and show 
signs of disintegration. Replace if faulty. 

Main Excitation Windings 
If after establishing and correcting any fault on the rectifier 
assembly the output is still low when separately excited, then 
the main rotor, exciter stator and exciter rotor winding resistances 
should be checked (see Resistance Charts), as the fault must 
be in one of these windings. The exciter stator resistance is 

measured across leads X and XX. The exciter rotor is connected 
to six studs which also carry the diode lead terminals. The main 
rotor winding is connected across the two rectifier plates. The 
respective leads must be disconnected before taking the readings. 

Resistance values should be within +/-10% of the values given 
in the table below:- 

Frame ' 

Siie 
Main 
Rotor 

Exciter Stator Exciier 
Rotor Type 1 Type 2* Type 3** 

UC22C 0.59 21 28 138 0.142 

UC22D 0.64 21 28 138 0.142 

UC22E 0.69 20 30 155 0.156 

UC22F 0.83 20 30 155 0.156 

UC22G 0.94 20 30 155 0.156 

UC27C 1.14 20 - - . 0:156 

UC27D 1.25 20 - 0.156 

UC27E 1.4 20 - 0.182 

UC27F 1.6 20 - - 0.182 

UC27G 1.76 20 - - 0.182 

UC27H 1.92 20 - - 0.182 

UC27J 2.2 20 - - 0.182 

* Used wi h 1 phase transformer controlled 3 phase or 1 phase 
generators. 

** Used with 3 phase transformer controlled 3 phase generators. 26 

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES 

If voltages are unbalanced, this indicates a fault on the mat 
stator winding or main cables to the circuit breaker. NOTE: Fauk, 
on the stator winding or cables may also cause noticeable load 
increase on the engine when excitation is applied. Disconnect 
the main cables and separate the winding leads U1-U2, U5-U6, 
V1-V2, V5-V6, W1-W2, W5-W6 to isolate each winding section. 
(U1-L1, U2-L4 on single phase generators). 

Measure each section resistance - values should be balanced 
and within +/-10% of the value given below:- 

AVR CONTROLLED GENERATORS 

Frame 
Size 

SECTION RESISTANCES . 

Winding 311 Winding 17 Winding 05 Winding 06 

UC22C 0.09 0.14 0.045 0.03 

UC22D -0.065 0.1 0.033 0.025 

UC22E 0.05 0.075 0.028 0.02 

UC22F 0.033 0,051 0.018 0.012 

UC22G 0.028 0.043 0.014' , c.: 0.01 . 

UC27C 0.03 0.044 - 

UC27D 0.023 0.032 - - 

UC27E 0.016' 0.025 - - 

UC27F 0.012 0.019 

UC27G 0.01-1 0.013 - - 

UC27H 0.08 0.014 

UC27J 0.07 0.012 - 

TRANSFORMER CONTROLLED GENERATORS ,........ 

Frame 
Size 

SECTION RESISTANCES, 3 PHASE WINDINGS 

380V 
- - 

! 400V 415V 416V 460V 

50Hz 50Hz '. 50Hz 60Hz 60Hz 

UC22C 0.059 - 0:078 - 0.082 0.055 0.059 

UC22D 0.054 0.056 0.057 0.049 0.054 

UC22E 0.041 0.05",;n:- 0.053 0.038 0.041 

UC22F 0.031 ' 0.031' " 0.033 '0.025 0.031 

UC22G 0.022 0.026 0.028 0.021 0.022 

Measure insulation resistance between sections and each section 
to earth. 

Unbalanced or incorrect winding resistances and/or low insulation 
resistances to earth indicate rewinding of the stator will be 
necessary. Refer to removal and replacement of component 
assemblies subsection 7.5.3. 

7.5.2 EXCITATION CONTROL TEST 
7.5.2.1 AVR FUNCTION TEST 

All types of AVR's can be tested with this procedure: 

1. Remove exciter field leads X & XX (F1 & F2) from the AV(([ 
terminals X & XX (F1 & F2). 

2. Connect a 60W 240V household lamp to AVR terminals 
X & XX (F1 & F2). 

3. Set the AVR VOLTS control potentiometer fully clockwise. 

4. Connect a 12V, 1.0A DC supply to the exciter field leads 
X & XX (F1 & F2) with X (F1) to the positive. 
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5. Start the generating set and run at rated speed. 

c' Check that the generator output voltage is within +1-10% of 
rated voltage. 

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440 
or SX421 AVR should be between 170 and 250 volts. If the 
generator output voltage is correct but the voltage on 7-8 (or P2- 
P3) is low, check auxiliary leads and connections to main 
terminals. 

Voltages at P2, P3, P4 terminals on MX341 and MX321 should 
be as given in 7.5.1. 

The lamp connected across X-XX should glow. In the case of the 
SX460, SX440 and SX421 AVRs the lamp should glow 
continuously. In the case of the MX341 and MX321 AVRs the 
lamp should glow for approximately 8 secs. and then turn off. 
Failure to turn off indicates faulty protection circuit and the AVR 
should be replaced. Turning the "VOLTS" control potentiometer 
fully anti-clockwise should turn off the lamp with all AVR types. 

Should the lamp fail to light the AVR is faulty and should be 
-placed. 

Important ! After this test turn VOLTS control 
potentiometer fully anti-clockwise. 

7.5.2.2 TRANSFORMER CONTROL 

The transformer rectifier unit can only be. checked by continuity, 
.sistance checks and insulation resistance measurement. 

Two phase transformer 
Separate primary leads T1-T2-T3-T4. and secondary leads 
10-11. Examine windings for damage. Measure resistances 
across T1-T3 and T2-T4. These will be a low value but should be 
balanced. Check that there is resistance in the order of 8 ohms 
between leads 10 and 11. Check insulation resistance of each 
winding section to earth and to other winding sections. 

Low insulation resistance, unbalanced primary resistance, open 
or short circuited winding sections, indicates the transformer unit 
should be replaced. 

tree phase transformer 
...,oparate primary leads Ti -T2 -T3 and secondary leads 6-7-8 and 
10-11-12. 

Examine windings for damage. Measure resistances across T1- 
T2, T2-T3, T3-T1. These will be low but should be balanced. 
Check that resistances are balanced across 6-10, 7-11 and 
8-12 and in the order of 18 ohms. 

Check insulation resistance of each winding section to earth and 
to other winding sections. 

Low insulation resistance, unbalanced primary or secondary 
winding resistances, open or short circuited winding sections 
indicates thetransformer unit should be replaced. 

.ectifier units - Three phase and single phase 

With the leads 10- 11 -12 -X and XX removed from the rectifier 
unit (lead 12 is not fitted on single phase transformer rectifier 
units), check forward and reverse resistances between terminals 
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter. 

)w forward resistance and high reverse resistance should be 
..d between each pair of terminals. If this is not the case the 
unit isfaulty and should be replaced. 
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7.5.3 REMOVAL AND REPLACEMENT OF 
COMPONENT ASSEMBLIES 
METRIC THREADS ARE USED THROUGHOUT 

Caution ! When lifting single bearing generators, 
care is needed to ensure the generator 
frame is kept in the horizontal plane. 
The rotor is free to move in the frame and 
can slide out if not correctly lifted. 
Incorrect lifting can cause serious 
personal injury. 

7.5.3.1 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

1. Remove 4 screws holding the sheet metal cylindrical cover at 
the non-drive end and remove the cover. 

2. Disconnect the in line connector from the PMG stator (3 wires 
go to this connector). It may be necessary to cut off the nylon 
cable tie first. 

3. Remove the 4 threaded pillars and clamps holding the PMG 
stator onto the end bracket. 

4. Tap the stator out of the 4 spigots and withdraw. The highly 
magnetic rotor will attract the stator. Take care to avoid contact 
which may damage the windings. 

5. Remove the bolt in the centre from the rotor shaft and pull off 
the rotor. It may be necessary to gently tap the rotor away. 
Take care to tap gently and evenly - the rotor has ceramic 
magnets which are easily broken by shock. 

Important ! The rotor assembly must not be dismantled. 

Replacement is a reversal of the above procedure. 

7.5.3.2 REMOVAL OF BEARINGS 

Important ! Position the main rotor so that a full pole 
face of the main rotor core is at the 
bottom of the stator bore. 

NOTE: Removal of the bearings may be effected either after the 
rotor assembly has been removed OR more simply by removal 
of endbracket(s). Refer to 7.5.3.3. and 7.5.3.4. 

The bearings are pre-packed with grease and sealed for life. 

The bearing(s) are a press fit and can be removed from the shaft 
with 3 leg or 2 leg manual or hydraulic bearing pullers. 

SINGLE BEARING ONLY: Before trying to pull off the bearing 
remove the small circlip retaining it. 

When fitting new bearings use a bearing heater to expand the 
bearing before fitting to the shaft. Tap the bearing into place 
ensuring that it contacts the shoulder on the shaft. 

Refit the retaining circlip on single bearing generators. 

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER 
STATOR 

1. Remove exciter leads X+, XX- at the AVR. 

2. Slacken 4 bolts (2 each side) situated on horizontal centre 
line holding the terminal box. 

3. Remove 2 bolts holding lifting lug, at. he non-drive end, and 
remove lug. 
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4. Remove sheet metal cylindrical cover (4 screws) over 
PMG (if fitted) 
Or 

Remove shallow sheet metal cover (4 screws) at the non-drive 
end. 

5. Ease up the terminal box and support clear of the non-drive 
endbracket. 

6. Remove 6 bolts holding the non-drive endbracket to the 
stator bar assembly. The endbracket is now ready for 
removal. 

7. Replace the lifting lug onto the endbracket and sling the 
endbracket on a hoist to facilitate lifting. 

8. Tap the endbracket around its perimeter to release from 
the generator. The endbracket and exciter stator will come 
away as a single assembly. 

9. Remove the 4 screws holding the exciter stator to the 
endbracket and gently tap the exciter stator to release it. 

Replacement is a reversal of the above procedure. 

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY 

Remove the permanent magnet generator. Refer to 7.5.3.1 

Or 

Remove the four screws holding the sheet metal cover at the 
non drive end and remove cover. 

Caution ! With the PMG rotor removed single . 

bearing generator rotors are free to move 
in the frame. Ensure frame is kept in the 
horizontal plane when lifting. 

TWO BEARING GENERATORS 

1. Remove 2 screws holding the sheet metal cover around 
the adaptor at the drive end and remove the cover. 

2. Remove the bolts holding the adaptor to the endbracket 
at the drive end. 

3. Tap off the adaptor. It may be preferred to sling the adaptor 
first depending on its size and weight. 

4. Remove the screens and louvres (if fitted) at each side on the 
drive end. 

Now ensure that the rotor is positioned with a full pole face at the 
bottom centre line. This is to avoid damage to the bearing exciter, 
or rotor winding, by limiting the possible rotor downward 
movement to the air gap length. 

5. Remove 6 bolts holding drivp endbracket onto'adaptor ring, 
DE. The boltheadWface-towarsIs the.non-drive end, The 
top bolt passes through thetentre of the.lifting.14. 

6. Tap the drive endbracket away from the adaptor ring DE 
and withdraw the endbracket. 

7. Ensure the rotor is supported at the drive end on a sling. 

8. Tap the rotor from the non-drive end to push the bearing clear 
of the endbracket and its position within an '0' ring. 

9. Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensure 
that it is fully supported all the time. 

28 

SINGLE BEARING GENERATORS 

1. Remove the screws, screens and louvres (if fitted) at each 
side on drive end adaptor. 

2. UCI224, UC1274, UCM224, UCM274, UCD274 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 
The bolt heads face towards the non-drive end. The 
top bolt passes through the centre of the lifting lug. 

2a. UCD224 Only 

Remove 6 bolts holding the adaptor at the drive end. 
It may be preferred to sling the adaptor on a hoist. 

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only 

Tap the adaptor away from stator bar adaptor ring. 

3a. UCD224 Only 

Tap the adaptor away from stator bar assembly. 

ALL SINGLE BEARING GENERATORS 

4. Ensure the rotor is supported at drive end on a sling. 

5. Tap the rotor from the non-drive end to push the bearing 
clear of the endbracket and its position within an '0' ring. 

6. Continue to push the rotor out of the stator bore, gradually 
working the sling along the rotor as it is withdrawn, to ensur 
that it is fully supported at all times. 

Replacement of rotor assemblies is a reversal of the procedures 
above. 

Before commencing re-assembly, components should be checked 
for damage and bearing(s) examined for loss of grease. 

Fitting of new bearing(s) is recommended during major overhaul. 

Before replacement of a single bearing rotor assembly, check. 
that the drive discs are not damaged, cracked or showing other 
signs of fatigue. Also check that the holes in the discs for drive 
fixing screws are not elongated. 

Damaged or worn components must be replaced. 

Caution ! When major components have been 
replaced, ensure that all covers and 
guards are securely fitted, before the 
generator is put into service. 

7.6 RETURNING TO SERVICE 

After rectification of any faults found, remove all test connections 
and reconnect all control system leads. 
Restart the set and adjust VOLTS control potentiometer on AVR 
controlled generators by slowly turning clockwise until rated 
voltage is obtained. 

Refit all terminal box covers/access covers and reconnect heate. 
supply. 

Caution ! Failure to refit all guards, access covers 
and terminal box covers can result in 
personal injury of death. 
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SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES 

Service parts are conveniently packaged for easy identification. 
Genuine parts may be recognised by the Nupart name. 

We recommend the following for Service and Maintenance. In 
critical applications a set of these service spares should be held 
with the generator. 

AVR Controlled Generators 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 

2. AVR SX440 E000 24030 
AVR SX460 E000 24602 
AVR SX421 E000 24210 

AVR MX321 E000 23212 
AVR MX341 E000 23410 

3. Non drive end Bearing UC22 051 01032 
UC27 051 01049 

Drive end Bearing UC22 051 01044 

UC27 051 01050 

Transformer Controlled Generators (UC22 Only) 

1. Diode Set (6 diodes with surge suppressor) RSK 2001 

2. Diode Assembly E000 22006 
Non drive end Bearing .... UC22 051 01032 

4. Drive end Bearing UC22 051 01044 

When ordering parts the machine serial number or machine 
identity number and type should be quoted, together with the 
part description. For location of these numbers see paragraph 
1.3. 

Orders and enquiries for parts should be addressed to: 

Newage International Limited 
Nupart Department 
PO Box 17, Barnack Road 

'AMFORD 
-icolnshire 
PE9 2NB 
ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 766074 

Or any of our subsidiary companies listed on the back cover. 

8.2 AFTER SALES SERVICE 

A full technical advice and on-site service facility is available from 
our Service Department at Stamford or through our Subsidiary 

ompanies. A repair facility is also available at our -S.ramford 
.forks. 
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PARTS LIST 
TYPICAL SINGLE BEARING GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 Stator 25 Main Rectifier Assembly - Reverse 
2 Rotor 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 Exciter Stator 28. Diode - Reverse Polarity 
5 N.D.E. Bracket 29 Lifting Lug - D.E. 
6 Cover N.D.E. 30 Lifting Lug - N.D.E. 
7 Bearing '0' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 Bearing Circlip N.D.E. 33 Terminal Link 

10 D.E. Bracket/Engine Adaptor 34 Edging Strip 
11 D.E. Screen 35 Fan 
12 Coupling Disc 36 Foot Mounting Spacer 
13 Coupling Bolt 37 Cap Screw 
14 Foot 38 AVR Access Cover 
15 Frame Cover Bottom 39 AVR Anti-Vibration Mounting Assembly 
16 Frame Cover Top 40 Auxiliary Terminal Assembly 
17 Air Inlet Cover 
18 Terminal Box Lid 
19 ErYdpanel D.E. 
20 Endpanel N.D.E. 
21 AVII 

. 

22 Sid0 Panel 
23 AVR Mounting Bracket 

. 

24 Main Rectifier Assembly - Forward 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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Fig. 11. 
TYPICAL SINGLE BEARING GENERATOR 
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PARTS LIST 
TYPICAL TWO BEARING GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 Stator 25 Main Rectifier Assembly - Reverse 
2 Rotor 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 Exciter Stator 28 Diode - Reverse Polarity 
5 N.D.E. Bracket 29 Lifting Lug - D.E. 
6 Cover N.D.E. 30 Lifting Lug - N.D.E. 
7 gearing '0' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 Bearing Wave Washer D.E. 33 Terminal Link 

10 D.E. Bracket 34 Edging Strip 
11 D.E. Screen 35 Fan 
12 Bearing D.E. 36 Foot Mounting Spacer 
14 Foot 0 37 Cap Screw 
15 Frame Cover Bottom 38 AVR Access Cover 
16 Frame Cover TO 39 AVR Anti-Vibration Mount 
17 Air Inlet Cover 40 Auxiliary Terminal Assembly 
18 Terminal Box Lid 42 PMG Exciter Rotor 
19 Endpanel D.E. 43 PMG Exciter Stator . 

20 Endpanel N.D.E. 44 PMG Bolt 
21 AVR , 45 PMG Pillar 
22 Side Panel 46 P.MG Clamp 
23 AVR' ounting Bracket 47 PMG Dowel 
24 Maid Rectifier Assembly - Forward 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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Fig. 12. 
TYPICAL TWO BEARING GENERATOR 
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PARTS LIST 
TYPICAL TWO BEARING (SERIES 5) GENERATOR 

Plate Ref. Description Plate Ref. ' Description 

1 Statbr 25 Main Rectifier Assembly - Reverse 
2 Rotpi- 26 Varistor 
3 Exciter Rotor 27 Diode - Forward Polarity 
4 EXO,iter Stator 28 Diode - Reverse Polarity 
5 N,p::E. Bracket 29 Lifting Lug - D.E. 
6 Cdver N.D.E. 30 Lifting Lug - N.D.E. 
7 Be&,ing 101 Ring N.D.E. 31 Frame to Endbracket Adaptor Ring 
8 Bearing N.D.E. 32 Main Terminal Panel 
9 Bearing Wave Washer D.E. 33 Terminal Link 
10 D.E. Bracket 34 Edging Strip 
11 D.E. Screen 35 Fan 
12 

, 
Bearing D.E. 36 Foot Mounting Spacer 

13 37 Cap Screw 
14 Foot' 
15 FraMe Cover Bottom 
16 Frame Cover Top 
17 Air inlet Cover 
18 Terminal Box Lid 
19 Endpanel D.E. 
20 Endpanel N.D.E. 
21 Series 5 Control Gear 
22 Side Panel 
23 
24 Main Rectifier Assembly - Forward 

N.D.E. 
D.E. 

Non Drive End 
Drive End 
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Fig. 13. 
TYPICAL TWO BEARING (SERIES 5) GENERATOR 
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Diode Leads & Exciter Rotor 
Leads fitted as shown on assembly 

Fig. 14. 
ROTATING RECTIFIER ASSEMBLY 

Tr c- Exciter Rotor Leads 

1---1 

JrAdi =11 
-- 

Diode Lead Assembly 

Scrap Section A-A 

. Plate Ref. Description Qty 

1 Hub 1 

2 Fin 2 

3 Diode (fwd) 3 

4 Diode (rev) 3 

5 Hx. Screw 6 

6 Hx. Nut 6 

7 Pl. Washer 8 

8 SC. UWasher 8 

9 Varistor 1 

10 Hx. Screw 2 

NOTES: 
Fitting of Diodes. 

1. Underside of diodes to be smeared with Midland Silicone 
'Heat Sink' compound type MS2623. This compound 
must not be applied to the diode threads. 

2. Diodes to be tightened to a torque of 2.03 - 2.37 Nm. 

3. For Nupart rectifier service kit see page 28. 
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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

Denne manual er til radighed pa felgende sprog: engelsk, fransk, tysk, italiensk og spansk. 

Denne handboken er tilgjengelig pa de felgende sprakene: engelsk, fransk, tysk, italiensk og spansk. 

Sur simple demande, ce manuel vous sera fourni dans rune des langues suivantes: anglais, francais, aliemand, italien, 
espagnol. 

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franzosisch, Deutsch, ltalienisch, Spanisch. 

Deie handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans. 

Este manual pode tambem ser obtido nas seguintes linguas: Engles, frances, Wealth:), italiano e espanhol. 

Tama kasikirja on saatavissa pyynnosta seuraavilla kielilla: Englanti, ranska, saksa, italia, espanja. 

II presente manuale a disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo. 

Este manual tambien puede solicitarse en los siguientes idiomas: ingles, frances, aleman, italiano e espanol. 

AUTO TO cyxelpioto ooriviciw xprjacwq akoNoueeq yMboocc KOTOTTIV OtTflOCVq: AyyAIKO, raxx[Kei 
rcpuoyLk6t, ITaAika, Icrnavtka. 
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A.C. GENERATOR WARRANTY 

WARRANTY PERIOD 

A.C. Generators 
In respect of a.c. generators the Warranty Period is eighteen months from the date when the 
goods have been notified as ready for despatch by N.I. or twelve months from the date of first 
commissioning (whichever is the shorter period). 

DEFECTS AFTER DELIVERY 

We will make good by repair or, at our option, by the supply of a replacement, any fault which 
under proper use appears in the goods within the period specified on Clause 12, and is found 
on examination by us to be solely due to defective material and workmanship; provided that the 
defective part is promptly returned, carriage paid, with all identification numbers and marks 
intact, or our works or, if appropriate to the Dealer who supplied the goods. 

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea 
reight if outside the UK). ' 

We shall not be liable for any expenses which may be incurred in removing or replacing any part 
sent to us for inspection or in fitting any replacement supplied by us. We shall be under no 
liability for defects in any goods which have not been properly installed in accordance with N.I. 
recommended installation practices as detailed in the publications 'N.I. Installation, Service and 
Maintenance Manual' and 'N.I. Application Guidelines', or which have been improperly stored 

r which have been repaired, adjusted or altered by any person except ourselves or our authorised 
gents, or in any second-hand goods, proprietary articles or goods not of our own manufacture 

although supplied by us, such articles and goods being covered by the warranty (if any) given 
by the separate manufacturers. 

Any claim under this clause must contain fully particulars of the alleged defect, the description 
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number 
(as shown on the manufacturers identification plate) or for Spares the order reference under 
which the goods were supplied. 

Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept 
our decision on all questions as to defects and the exchange of a part or parts. 

'ur liability shall be fully discharged by either repair or replacement as above, and in any event 
call not exceed the current list price of the defective goods. 

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the 
quality or fitness for any particular purpose of the goods, and save as expressly provided in this 
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of 
defects in goods delivered or for any injury, damages or loss resulting from such defects or from 
any work undone in connection therewith. 

MACHINE SERIAL NUMBER 
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NEWAGE INTERNATIONAL LIMITED 
REGISTERED OFFICE AND ADDRESS: 
PO BOX 17 

BARNACK ROAD 
STAMFORD 
LINCOLNSHIRE 
PE9 2NB ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 484100 
Web site: www.newagestamford.com 

SUBSIDIARY COMPANIES 
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1 AUSTRALIA: NEWAGE ENGINEERS PTY. LIMITED 
PO Box 6027, Baulkham Hills Business Centre, 
Baulkham Hills NSW 2153. 
Telephone: Sydney (61) 2 9680 2299 
Fax: (61) 2 9680 1545 

2 CHINA: WUXI NEWAGE ALTERNATORS LIMITED 
Plot 49-A, Xiang Jiang Road 
Wuxi High - Technical Industrial Dev. Zone 
Wuxi, Jiangsu 214028 
PR of China 
Tel: (86) 510 5216212 
Fax: (86) 510 5217673 

3 GERMANY: NEWAGE ENGINEERS G.m.b.H. 
RotenbrOckenweg 14, D-22113 Hamburg. 
Telephohe: Hamburg (49) 40 714 8750 
Fax: (49) 40 714 87520 

4 INDIA: 

5 ITALY: 

6 JAPAN: 

C.G. NEWAGE ELECTRICAL LIMITED 
C33 Midc, Ahmednagar 414111, Maharashtra. 
Telephone: (91) 241 778224 - 

Fax: (91) 241 777494 

NEWAGE ITALIA S.r.l. 
Via Triboniano, 20156 Milan. 
Telephone: Milan (39) 02 380 00714 
Fax: (39) 02 380 03664 

NEWAGE INTERNATIONAL JAPAN 
8 - 5 - 302 Kashima 
Hachioji-shi 
Tokyo, 192-03 
Telephone: (81) 426 77 2881 
Fax: (81) 426 77 2884 

7. NORWAY: 

8 SINGAPORE: 

9 SPAIN: 

10 U.S.A.: 

NEWAGE NORGE A/S 
(kern Naeringspark, Kabeigt. 5 
Postboks 28, (Nun, 0508 Oslo 
Telephone: Oslo (47) 22 97 44 44 
Fax: (47) 22 97 44 45 

NEWAGE ASIA PACIFIC PTE LIMITED 
10 Toh Guan Road.#05-03 
TT International Tradepark 
Singapore 608838 
Telephone: Singapore (65) 794 3730 
Fax: (65) 898 9065 
Telex: RS 33404 NEWAGE 

STAMFORD IBERICA S.A. 
Ctra. Fuenlabra'da-Humanes, km.2 
Poligono Industrial "Los Linares" 
C/Pico de Almanzor, 2 
E-28970 HUMANES DE MADRID (Madrid) 
Telephone: Madrid (34) 91 604 8987/8928 
Fax: (34) 91 604 81 66 

NEWAGE LIMITED 
4700 Main St, N.E. 
Fridley 
Minnesota 55421 
Telephone: (1) 800 367 2764 
Fax: (1) 800 863 9243 

1998 Newage International Limiter. 

Printed in England. 
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EQ 
ESTABLISHED 1981 

L 520 .APTPNIATPTART MODULE 

The Model 520 is an Automatic Engine Control Module, 
which has been designed to allow the OEM to meet most of 
the industry's complex specifications. The module is used 
to automatically start and stop the engine, indicating the 
operational status and fault conditions; automatically 
shutting down the engine and indicating the engine failure 
by a flashing LED_andother simultaneous faults by _a steady 
LED on the front panel. Selected operational sequences, 
'-ners and alarms can be altered by the customer. 
Iterations to the system are made by using either the 807 
and held calibration unit or a PC and the 808 interface. 

This also provides the operator with real time diagnostic 
facilities to monitor the operation of the system either local- 
ly or remotely. Remote PC controlled engine starting and 
stopping is also featured. 

Operation of the module is via a three position rotary switch 
(key-switch option available) mounted on the front panel 

itfi STOP, AUTO and MANUAL positions. 

Microprocessor control allows for enhanced operation, 
the module features a comprehensive list of timers and 
pre-configured sequences. This allows complex 
specifications to be easily met. Configurable expansion 
facilities are also proVided for. 

Relay outputs are provided for Fuel Solenoid Output, Start 
Output and three configurable outputs. Normally the relays 
are configured as pre-heat, load transfer and alarm outputs. 

owever the relay function is configurable to activate on a 

Inge of 32 different functions, conditions or alarms. The 
relays supply positive plant supply out. 

Configurable inputs are available for Low Oil Pressure, 
High Engine Temperature and Remote Start. This allows 
the module to function with N/O or N/C switches. Four fully 
configurable auxiliary inputs .are provided to give protection 
expansion. These can be selected to be indication, warning 
or shutdown inputs either immediate or held off during start 
up. Uncommitted. LED's allow annunciation. 

Multiple alarm channels are provided to monitor the 

following:- Under/Overspeed, Charge Fail, Emergency 
Stop, Low oil pressure, High engine temperature, Fail to 

Start, Fail to stop, Loss of speed sensing and 
rogrammable inputs as selected. FirSt up alarm is 

...idicated by a flashing LED. Subsequent simultaneous 
alarms are displayed by a steady LED. 

The 500 series modules have been designed for front panel 
ounting. The module is fitted into the cut-out with the 

lixing clips removed. These are then fitted from the rear. 

Connection is via locking plug and socket connectors. 

titriErliSe:PEriCtglifir47113lei- 
ENtatirtrallc1 

ix c.. 
.01 

DC Supply: 
8 to 35 V Continuous. 
Cranking Dropouts: 
Able to survive 0 V for 50 mS, providing supply was at least 
10 V before dropout and supply recovers to 5V. This is 
a6nieved without the need for internal batteries. 
Max. Operating Current: 
290 mA at 12 V. 210 mA at 24 V. 

Max. Standby Current: 
50 mA at 12 V. 30 mA at 24 V. 

Alternator-Input Range: 
15 - 300 V ac RMS 
Alternator input Frequency: 
50 - 60 Hz at rated engine speed. 
Magnetic Input Range: 
0.5 V to. +/- 70 V (Clamped by transient suppressors) 
Magnetic Input Frequency: 
10Hz to 10,000 Hz at rated engine speed. 

Start Relay Output: 
16 Amp DC at supply voltage. 
Fuel Relay Output: 
16 Amp DC at supply voltage. 
Auxiliary Relay Outputs: 
5 Amp DC at supply voltage. 
Dimensions: 
72 X 144 X 118.5 (Excluding Key-switch) 
Charge Fail / Excitation Range: 
0 V to 35 V 
Operating Temperature Range: 
-25 to +55°C 
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ESTOLOncom) 

DEEP SEA 

P808 for Windows. Configuration for 52 module . Page 1 of 2 

- 1140: tt*Lieg,:s 
Created by - EPAC P/L on 30/11/2004 
Filename - bris w trailers.cfg 

Misc 

Alternator frequency input present Yes 
Nominal frequency 50.14z 

Alternator poles 4 

Magnetic pickup input present No 
Flywheel teeth 118 
Start attempts 3 

Nominal PPM 1500 
. Enable fast loading feature Yes 
Pre-heat mode . Normal - Preheat during pre-heat timer 
Tachometer full scale current 0.5mA 
Tachometer full- sce),,e, Z5QQ 

Inputs 

Remote start Close to activate 
-Low oil pressure Close to activate Shutdown 
High engine temp Close to activate Shutdown 
Lamp test enabled No 
Electrical trip enabled No 
Start button. None 
Stop button None 
Auxiliary input 1 Close to activate Warning Always active 
Auxiliary input 2 Close to activate Shutdown Active from safety on 
Auxiliary input 3 Close to activate Shutdown Active from safety on 
Auxiliary input 4 Close to activate Warning Always active 

Outputs. 

Auxiliary output 1 Energise Shutdown alarm 
Auxiliary output 2 Energise Common. alarm 
Auxiliary output 3 Energise . Load transfer 
Expansion.output 1 Energise Unused 
Expansion output 2 Energise Unused 
Expansion output 3 Energise Unused 
Expansion output 4 Energise Unused 
Expansion output 5 Energise Unused 
Expansion output 6 Energise Unused 
Expansion output 7 Energise Unused 
Expansion output 8 Energise Unused 
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DEEP SEA 

P808 for Windows. Configuration for 52x module. Page 2 of 2 

Tjtlos BKX trailers. 
Created by - EPAC P/L'On 30/1i/2004. 
Filename -briswtrailers.cfg 

.Leds 

LED 1 Lit Auxiliary input I 

LED 2 Lit Auxiliary input 2 

LED 3 Lit AuXiliary input 3 

LED 4 Lit Auxiliary input 4 

LED 5 Lit Remote start present 
LED 6 Lit Low oil pressure 
LED 7 Lit High engine temperature 
LED 8 Lit Overspeed 
LED 9 Lit Fail to start 
LED 10 Lit Charge fail alarm 
LED 11 Lit Common alarm 

Timers 
. . 

Remote start delay time OOM lOs 
Remote stop delay time OOm 30s 
Crank time lOs 

Crank rest time lOs 
Safety on delay time lOs 
Warming up time OOm 05s, 
Cooling run time 03m OOs 
Fail to stop time 30s 
ETS solenoid hold time Os 

Preheat time OOm OOs 
Sensor fail delay time 2s 

Smoke limit time OOm OOs 
Smoke limit off time Os 

Analogue values 

OVersPeed on alternator frequency 
'Overspeed on magnetic pickup 
Overspeed overshoot during safety on delay 
UnderSpeed on alternator frequency 
Underspeed on magnetic pickup 
Crank disconnect on alternator frequency 
Crank disconnect on magnetic pickup 
crank disconnect charge alternator voltage 
Charge fail voltage 

57.0 Hz 
1750 RPM 

0 % 

40.0 Hz 
1250 RPM 
21.0 Hz 
600 RPM 

30.0 V 
8.0 V 
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November 2004 
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ABBREVIATIONS 

G1 Generator 1 Diesel 

i 

) 
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1. GENERAL 

1.1 The generator is controlled by a Deep Sea 520 unit as indicated below. 

1.2 A mode selector switch selects the starting of the generator . 

1.2.1 Off 

1..2.2 Auto Mode 

1.2.3 Hand (manual) Mode. 

2. MANUAL MODE 

2.1 To operate MANUAL Mode. 

2.1.1 Select this operation by turning the AUTO - TEST - MAN- OFF 
selector switch to the MANUAL position. 

2.1.2 Press the MANUAL START push button to start the generator. 

2.1.3 The generator will begin to crank. 

a) If it fails to start within the 10 seconds, the starter motor is stopped and a 
delay of 10 seconds before it will attempt to restart. 

b) The generator set is allowed 3 attempts to start. 

c) If it fails to start on the third attempt, the generator is locked out on FAIL 
TO START Alarm. 

d) When the generator starts, the starter motor is stopped by a stop cranking 
input which measures the speed of the generator. 

e) Once the generator has started, there is a 10 second time delay for the oil 
pressure to stabilise. 

f) If the oil pressure is not up to pressure after the 10-second time delay, the 
generator shall shut down on LOW OIL PRESS Alarm. 

2.2 Auto Operation. 

2.2.1 Set the 520 controller to Auto. 

2.2.2 By closing a contact between terminals 21 and 22 the generator will 
start 
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2.2.3 The generator will continue to run whilst terminals 21 and 22 are 
linked. 

2.2.4 When terminals 21 and 22 are opened, the generator will run on (to 
cool down) for a preset period of approx. 2.5 minutes and then shut 
down. 

2.3 . Pump Operations 

2.3.1 Select the size of pump i.e.: 

1. For the soft starter for motors size D 10-37Kw 
2. For the DOL starter for motors sized D to 7.5 kW 

2.3.2 Select the mode of operation i.e. Manual or Auto 

2.3.2.1 Manual Operation 

a) Press the start button and the pump will start 
b) Press the stop button and the pump will stop 

2.3.2.2 Auto Operation 

a) Install the level sensing probes 
b) Select Auto Operation 
c) The pump will now start and stop as sensed by the 

probe (level switch) 

2.3.3 Pump Running Backwards 

a) Turn pump off 
b) Switch the forward-off-reverse switch to the opposite polarity 
c) A 10 second timer will prevent the pump being started 
d) Operate pump as above 
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3. FAULT OPERATION 

3.1 Emergency Stop Operation. 

3.1.1 Operation of the Emergency Stop push button immediately shuts down 
the generator and Opens the Generator CB. The Emergency Stop is 

latched, and requires manual resetting to release the Emergency Stop 
push button. 

3.1.2 After the Emergency Stop push button is released, the fault needs to 
be reset by turning the 520 to OFF. 

3.2 Shut Down Alarm Operation. 

3.2.1 The Generator CB is opened immediately. 

3.2.2 The generator is shut down immediately. 

3.2.3 The following alarms will initiate a Shutdown Alarm condition: - 

3.2.3.1 Emergency Stop Fault 

3.2.3.2 Fuel empty 

3.2.3.3 Low Oil Pressure Shutdown Fault, 10 Seconds Startup 
Delay 

3.2.3.4 High Engine Temperature Shutdown Fault, 30 Second 
Startup Delay 

3.2.3.5 Alternator volts out of limits 

3.2.3.6 Over speed fault 

3.2.3.7 Electrical fault i.e. overcurrent or short circuit 

3.3 The low fuel level alarm is indicated by a light on the 520. No other action is 
initiated 
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27 CONTROL BATTERIES 

28 LIGHT MAST EXTENDING WINCH 

29 DRAIN POINT LOCKABLE COVER 

30 LIGHT - 2 X SYLFLOOD 400MH 

.31 OUTPUT & CONTROL SOCKETS 

32 WHEEL/AXLE/SUSPENSION ASSY c 

33 JOCKEY WHEEL -g 

34 70 mm TOWING EYE 
,,. 
> 

IX 
.1; cf 
cJ 

NOTE 

ENCLOSURE COLOUR : MIST GREEN 

BASE TANK COLOUR : MIST GREEN 7.1 

TRAILER BASE COLOUR : MIST GREEN 1,, 

'5' 
c,"- 

.5 
`6 

. 

ft 
... c 

x 
.,. 
R a 

...- 
L 

3 
a.. 

Ca 

ft 
.c 
'': 
ec 

'C 
VI r- 

it 
U, 

...- 

PRELIMINARY COPY 
ONLY 

NOT TO BE USED FOR PRODUCTION 

" "C 
le 

GENERAL.ASSEMBLY 

Scale 
1:25 

No in set 
1 

SE Ref No. SE Job No 
14756 

S.E. Drawing No. 

04-14756-001 

AMDT 

B 

J 
Engineer's Ref. No Client Ref No. 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 415 of 548



BREAKAWAY SWITCH 
11NSTALLATION INSTRUCTIONS 

Division of Southside Engineering 

47 Proprietary Street, Tingalpa, Old 4173 

PO Box 3306 Tingalpa B.C. Old 4173 

Telephone: (07) 3890 1744 

/ (07) 3390 9723 Facsimile: 

Back 

BATTERY 

12 VOLT TOW VEHICLE .12=Z?2272422Z 
BREAKAWAY SWITCH 

BRAKE OUTPUT FROM 

BRAKE CONTROL SPLICE TO BRAKE OUTPUT 

BLUE BLUE FROM TRAILER BRAKES 

ELECTRICAL CONNECTOR 

TOW VEHICLE GROUND 

READ THIS FIRST: 
Read and follow all instructions carefully 
before installing or operating the Breakaway 
Switch. Keep these instructions for future 
reference. 

important Facts to Remember 

1. Al IhNTION INSTALLER: Please give 
this sheet to consumer upon completion 
of installation. 

SAFETY ITEM: Solder. all wire. 
connections. 

3. Check condition of battery prior to each 
trip. 

4.1% Bfki,,Me Disconnect trailer plug 
before testing breakaway unit. Failure to 
do so will result in severe damage to 
electronic brake control. 

RN Check your breakaway 
system periodically to insure that wiring 
and connections are secure. A short or an 
open circuit can result in a no-brake 
condition. 

6. For optimal performance, it is recom- 
mended that breakaway devices be 
replaced every 3-5 years. 

7. For Technical Assistance and Warranty 
Information call: 1-888-785-5832 or 
www.tekonsha.com 

BRAKE 

OUTPUT 
FROM 

TRAILER 
BRAKES 

GROUND 

instaRatioo Guide 

1. Mount Battery Case securely to frame, 
jack post or Other suitable location on 
trailer with Breakaway Switch Cable 
towards tow vehicle. 

2.41 MOM Switch location should be 
selected.to ensure unobstructed line of 
pull in event of vehicle separation. 

3. Bolt breakaway switch bracket to fraine 
of trailer or battery case bracket using 
1.14'%tbolt and lock'nlit-or(2) 1/4" jam, 
nuts. (Boltsand nuts not included in kit.) 

Do not over tighten belt. 
Switch must be able to pivot. 

5. Check and install battery. 

6. Wire per schematic. Properly insulate all 
connections. 

7. Attaching to tow vehicle: Attach 
Breakaway Switch Cable to tow vehicle 
frame being certain the cable does not 
drag on the ground and no strain or 
restriction is placed on the cable. 

8.a maw Do not hook cable to safety 
chain loop or hitch ball. 
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-L: 7C 4/71Ps Kw: SO'S KV& . 

TECHNICAN: 

DATE: 

3er 006efjb 

JOB NO/CONTRACT NO: a 7,5-G 
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ALT. SERIAL NO: K. 044- 7; d 5-0 2 0 7 
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UNDERSPEED TYPE: 

'HIGH WATER: LI 00 
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SE Power Equipment 
47 Proprietary Street,Tingalpa, Q_Id 4173 
Telephone: (07) 3890 1744. 
PO Box 3306 Ting,alpa B.C. Qld 4173 

DIESEL GENERATOR SET 

CONTROL FIJNCI1ON. TEST REPORT 

CLIENT: eekceitilt 14/14/W 

SERIAL NO: 04 /1 -0 0 2-- 

ENGINE TYPE: J0i-liJ DitMiC 
ALTERNATOR TYPE: St4n foi9 

39 
UCt au/ 

SEP OMB 

DATE: If -1/ - 
JOB NO:. 14' 73.6. 

ENG. SERIAL NO: 4039 7..-.4e6 777 
ALT. SERIAL NO: Al 017( it" a.5- 307 

ENSET CONTROL FUNCTIONS FUNCTION LAMP REMARKS 
ngine High. Temp. Alarm ni f i 
ngine: High Temp. Shutdown V 
w Water Level Alarm A//a- ' Tripped/Alt.; Overload 

u Oil Pressure Alarm A/ er 
ow Oil Pressure Shutdown 4.:s. ,--Y. 

memency. Stop 
tart Fail Alarm V- i,- 

enset Running , 

EN 'Fault /ail' 
tarter Motor Relay 1-z, 

uel Low 
uel Empty ri , 
ngine. Gauoes 1,/ if 
tatus Lamps/Controls V 
nderSpeed Shutdown . 2 o (.,49.....,7--/-roz ,-.,-.,, 

verspeed: Shutdown 4": 2 %D ' ( 
emote. Start/Stop - 

, 

mp Test V 
larm Shudown 
It UnderVolts , ..c" 20 corin7cx ( 4';?" 

It Overvolts S7-'0 e0A,rovec,rfi 
larger AC Failed 
'Ira Batt. LOW VOitS tV/1 

oLdrt, Batt. LoWvolts _v 'Iac/67. 
canopy doors,Open ,./' 
Audible. Mann /WI Ute .-- 

Remote ATS Controls ,v(,_-, 

Alternator High Temperature isi A 

CUSTOMER. TESTING OFFICER: TESTING OFFICER: 
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ELECTRICAL FUNCTION TEST SHEET 
AS 3000 WIRING RULES 

Form 016 

CLIENT: DATE: 

SERIAL NO: JOB NO: 

ENGINE TYPE: ENG. SERIAL NO: 

ALTERNATOR TYPE: ALT. SERIAL NO: 

CONTROLLER TYPE: 

. .., 1 'v , . 
f-4 -*- :,,t:* e., - 

,, - , ,, :kw - 

CB Tripped./ Alt. Overload 
Genset Running 
MEN Fault 
Remote Start / Stop 
Engine High Temp. Alarm 
Engine High Temp. Shutdown 
Low Water Level Alarm 
Low Oil Pressure Alarm 
Low Oil Pressure Shutdown 
Start Fail Alarm 
Status Lamps / Controls 
EmergenCy Stop 
Lamp Test 
Fuel Low 
Fuel Empty 
Starter Motor Relay 
Underspeed Shut Down 
Overspeed Shut Down 
Alarm Shut Down . 

Alt. Undervolts 
Alt. Overvolts 
Charger AC Failed 
Control Batt. Low Volts 
Start Batt. Low Volts 
Engine Gauges ' . 

Enclosure Doors Open 
Alternator High Temperature 
Audible Alarm / Mute 
Remote ATS Controls 

Code: 
rj= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: 

SEPE Form 016 Electrical Function Test Sheet.doc 
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FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

,t,,,:it,24.,-,i.,L,,f ..,j, .`I'.44.e4., fS. ,109 :!..11,,," t..., , 
%-4.1,:, 

.`.' lii#ATO:DIV, '::. ' 
"Jr" Ir. *,,.44",1 ywity,,::::-.,,zy."-zi<..r.,L;ikx/--i-,,-.,,,,,,, ALi... 

,,,, r k. Y-..-., '.' 47 ..., ; Ir:'.rt,', .2 ...=".".,, 4. s fr.-.,;' 
- - r 1 

.. 
' 0-2.1ril:F;ii. it'''''..*::,s:s.,-;;;;;-.7- ,r-r. 

, ." pi dio-pi 0 A.,....1.1, I....,, ,,, ,,,,,-. 

r1,,.....r,..-..:r4.....,...,2,!.: -.:',4rrr.,Tr-rr_s ,s. 

,"';,r 
14-..;.,......es.....;:t.,-,..V`:,: 

.:sis.rls.r.,Y,r1 

,' 

; r 

,,,r,,-;,,;,,, . '0,1114, 
,....,,,!:.6f4m-. 

Place tick where a ro riate and note an comment: 
, f 'ir, yaragiiiili_132, , v 

1 Welds continuous, neat and clean 
2 Bolts tightened 
3 Bearers completely secured 

. 

4 No sharp corners 
5 Walkway mesh secured (if applicable) 
6 Levelling bolts supplied and tightened (if applicable) 
7 Inlet/outlet pipeS blanked off for transport (if applicable) . 

MitbilegsightilX4.4 , . ,,,-,,...4,.4i ' Snatiti4,, gltalliMMUNg 
1.. Engine and fan correctly mounted . 

2 Guards in place and secured 
3 Wiring looms securely fixed ' 

4 Magnetic pickup fitted and set to correct depth 
5 Exhaust pipe and silencer fitted correctly (if applicable) 

. 

6 Dip stick in place 
7 Oil removed from engine yes / no 
8 Fuel and oil unions tightened 
9 Ancillary equipment fitted and labelled correctly 
10 Inlet/outlet flanges blanked off for transport 
11 Instrument panel securely fitted and labelled 
12 Cables and hoses secured for transport 

. 

13 Oil/water leakage around the engine cleaned up 
14 Ancillary equipment secured for transport (if applicable) 
15 Batteries disconnected for transport (if applicable) 
16 Air cleaner is properly mounted 

,-.41:.mgwLnEwAvio.,: ,,,,,,:w,,i, 

1 Alternator correctly mounted 
2 Alternator leadS correctly mounted inside terminal box 
3 - AVR mounted, connected properly and correctly set 
4 Earth stud lifted 
5 Coupling and adaptor properly fastened , 

6 Cable box extension secured (if applicable) . . 

fillgaiWafiffi I 1, -"OrdAtki-MINEWWIDEROMMINDIalql.?J siakin0 
1 Mounted bolts tightened 
2 Clamps on hoses tightened 

' 

3 Ancillary equipment fitted and labelled correctly 
4 Drain plug and filter cap in place 
5 Wiring of ancillary control equipment securely fixed 
6 Water and inhibitor filled yes / no 
7 Electric wiring securely fixed (if applicable) 

All flanges fitted (if applicable) 

SEPE Form. 017 Final Inspection Checklist.doc Page 1 of 2 
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ESTA BLISIIED 19111 

FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

9 Inlet/outlet flanges blanked off for transport 
---,_ O0VNO,Ritigi.afirCgfiVtNegi,ZnatgtgdtESVikyig' %A , 

1 Wiring properly terminated and numbered 
2 Control equipment mounting bolts tightened 
3 Equipment labels properly fixed 
4 Ancillary equipment-fitted and labelled correctly 
5 Dust seals correctly,fitted around doors 
6 Door hinges correctly fitted 
7 Door locks/keys provided 
8 Internally cleaned or vacuumed 

tailARRINOWfafareraMEtrir...V" ''P''';'''''' 41 :. ;S: -e ;'14%=AiP' .11 i'-'.'' U f OM 
1 Plant painted to specification 
2 Any blemishes removed or rectified 
3 Touch .up pint match original colour 

__.....6Willir4 1 Set 74-V. ?hilifer:Ilintalria;F 4r5i,:.,, wl,;,+: 
1 Plant painted to specification 
2 Any blemishes removed or rectified 
3 Touch up paint match original colour 
4 Main label fitted 
5 Doors, locks and keys satisfactory 
6 Glass windows secured for transport 
7 Cable gland plate fitted 
8 All loose equipment removed from inside 
9 Serial number tag fitted 

17_,..orMikatieffettitOMVi4001:074, al ''''it- .-4-MOINOMINI.,,, ofr,,h % 
1 Equipment removed from assemblies yes / no 
2 Additional equipment to be transported 

. 
yes / no 

3 Equipment properly packaged and/or shrink wrapped yes / no 
4 Any special transport markings fitted yes / no 
5 Any special documentation attached yes / no 

S E Power Equipment QA Officer: Date: 

Client Representative (if required): Date: 

SEPE Form 017 Final Inspection Checklist.doc Page 2 of 2 
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EQUIV 
ESTABLISHED 19111 

FACTORY LOAD TEST REPORT 
Form 018 

CLIENT: 

SERIAL NO: 

ENGINE TYPE: 

ALTERNATOR TYPE: 

GOVERNOR TYPE: 

OVERSPEED TYPE: 

SHUTDOWN SOLENOID: 

DATE: 

JOB NO/CONTRACT NO: 

ENG. SERIAL NO: 

ALT. SERIAL NO: 

CONTROLLER TYPE: 

UNDERSPEED TYPE: 

ENGINE SHUTDOWN TEMP: 

LOW OIL PRESSURE SHUTDOWN: 

kVA: kW: A @ UNITY PF: 

kg', ' r.ry 

;TIME 5 
'.7.i. 

OIL ,E 

,-.:..-a .... 

0 

..i..., -. Iv. 

l. 

7....' 

. 

. 

- 

4r. 

,...i, 

. 

AMBIENT ..,, .. ,,,,, ,, ,,,,-- 
:, 

. 

tii, 
-,, .,..,- 

. 

,T,,, 

44, 
:::...4 

,.? 

.. 

ate`7 
,. .::,,,.,-' _ Ai..,,,,,,x8 

< 

i --5,,,, 

, . 

,,-.. 

Code: 

= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: 

SEPE Form 018 Factory Load Test Report.doc 13/12/04 
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EQ. 
ESTABLISHED 1981 

TRANSIENT LOAD RESPONSE 
TEST SHEET 

Form 019 

TRANSIENT LOAD RESPONSE TEST SHEET 

Transient Response for Load Changes: Load pf 0.8 

.110.., Y si+ ,,,, 40fir.----*s0:-.--, 
an g, lee-tribal'. 457 I. ktatiaTaka 4 

V.W4tOr 
0., ,,,,,..,, e.... 

,,,- 
,,f 4-.:, , ' ' K * 

-..4.,,,- 
- m...e.,..s 

to,-.r61, i 
ri, 

- N.if ''''' p,,.. 

1.,.,..5...zt. ..., 

-7,,, 
,.,i 1 A. -Tam* 

itItt: .,,, gi: 

'. a 4; 
-t, . 

f. 

Change in Electrical kW 
A 

% Change Hz 

% Change Volts 

Recovery Secs 

Si .44. to kilrge, '',A, ..rP5- 
O its. ,..IPIA i 1A*Ik, L.1 ' 0 angeXlectracal {is - 
P .' latitgaggnacei, P.2.7,!* ''' 

.6,7*5-,14 4). ' 1..,ra ,., 
, /: Ij, 

at ' ' -'''''" 

4 c',1 '' Zrz, 
,..4 V 

..,-e. A' , 

:;,:i.iA c'- ,F, kl 
fi. 

- t: 

,i. 2,, , 
. P '' AN ql, 

ru. 

,,,, A*"..,, 

Ttf: 4,,, 

Change in Electrical kW 

. NI- 

c)/0 Change Hz 

Change Volts 

Recovery Secs 

SEPE Form 019 Transient Load Response Test 
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ESTABLISHED 1,11 

SOUND PRESSURE LEVEL 
FACTORY TEST 

Form 020 

CLIENT: DATE: - 

JOB NO: JOB TYPE: 

ENGINE TYPE: ALTERNATOR TYPE: 

SOUND PRESSURE LEVEL REQUIRED dbA @ 

A 

B 

D 

C 

,_ 

Ir, tt 

' 

- 
-14 

EtrA 
,4;, .f*; 

.., ,, 1, 
= - * 

-'''' ' 4-&.,, , 
- 

k 
-- E.,' 

V c., -,,,...: 

.... 

' '1 r. 15ii , g ,Y; 
0. , 

1.3 

;tr 

'I, 
-A".7; 

P. 

- sr 
i. 

A, ,-, 
z-rk. 

.,,,.. 

'`' ..1 

- 

k. 
.- 

ii 

-.,.-a: 

A: 

, , -,F, 

, 

1 

-11vi, 

s1971.* 
! L 

', 

. 

-,1- 

II; 

.e.-K 

g 

fir .- k 

,,,,,, 1 
, .,,;., 

i';: -..6 

A_ 
..,... 

B 

., 

B- 

C C 
/ 

D D 

TESTING OFFICER: 

SEPE Form 020 Sound Pressure Level Testdoc 14/12/2004 
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;TP Your RELIABLE Partner 
for Parts & Service! 

ESTABLISHED 1981 

For Emergency Service Call 1800 636 744 

Fast Parts Delivery to where YOU are! 
Genuine Parts for ALL brands of Engines, 

Alternators, Pumps, Lighting Towers. 

Service and maintenance programs 
to suit YOUR requirements. 

Remember: Regular Servicing 
(weekly, monthly, half yearly or yearly, depending on your engine) 

ensures Reliable Power availability! 

We Design, Build, Service & Maintain 

SE POWER EQUIPMENT 

47 Proprietary Street, Tingalpa, Qld 4173 
PO Box 3306 Tingalpa B.C. Qld 4173 - Telephone: (07) 3890 1744 
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EQUV 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Old 4173 

P 0 Box 3306, 

Tingalpa BC Old 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

4DeS`Coptibna.1-. V A 1,04tigA ,T 
-' , "ZettitgrNlanf Ak.-11eZgAg..43, ,aO. .s.-.:6,2Nniik.,, ,a; ,t, 

. q.v.? 
1/47 ?Ad -,(4.'- 1,,,,I.: :j'A,F,,, . .7,, 1,,, 

n VV. C v. crt4v , 
J TR.riCe: - 

Deliver to: Freight 

Sub Total 

GST 

Transport by: Total 

Date Req. 

Proven Power to Perform 
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EQUI? 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Qld 4173 

P 0 Box 3306, 

Tingalpa BC Qld 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: , 

lei:tki,u.trA:At:s-;,Fh-A>,,,,Tkitp- k 47*P.V;VMAMV5V5Mg4r0'2,6,1,VA iquescriptiort, ,:kgi.,:0::=!,y,,Vtivm-vik-,44,Pme,,,VV:i. 
liTitAfttTAitrAic,V4§Tir, kViSiih^ '-`Nit'4-AAN;wqb i;:-40:10 

v , 4 .'.. P. ,..0144.,;;,,Eptittt,',AkTa...044,:atIta 

T,''''N 7,1A- AUX,,ks. 
, 44^' 4 

NRart_. No '.,r, ,- 75 ' 

:;""Z-24`64.;%.,,,- . 
1,0107: 

' ,-VA t.',,,,,,t.,,,.-i +1 

., '''''kY''''f'fflp:.-..-1 

g,,,... '''',, 

'Et..1. . 

Y'' 

.. 4,4,1:0,N,Oe.NS' VPridet',-V4-1.*.-Pq 
tih'ge:.ie.41W,a4A`4ittN5g131 ..,.,,,P.,,%,..;',.... ;.,.q1......V... 

Deliver to: Freight 

Sub Total 

GST 

Transport by:. Total 

Date Req. 

Proven Power to Perform 
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EQUI? 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Qld 4173 

P 0 Box 3306, 

Tingalpa BC Old 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

'1., .afrgaTEirtio 
4 escrl tor& 

Onl,N. giC*Vic 
, tv- ' 

,}, , 5C.,,X 
4 IPPOM pk, ' vr) .xn 

'. WM .. ,, 
iPart, o ''' ' .,- 4,- It..,v.,,, fa. 

. 

q., 

:. 4.+ 

.,,,Eb ''''' -A r ..li 
1711 e- -4, f-..'N 

r , 're..- 
9. 

Deliver to: Freight 

Sub Total 

GST 

Transport by: Total 

Date Req. 

Proven Power to Perform 
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EQUV 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Old 4173 

P 0 Box 3306, 

Tingalpa BC Old 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

:-.ftit;V:17.1..ga4x., -:,4, 1,1 
,m1.11/. 4'4. 

;;;ANtig.trid$001g*I., 
.'' ar4,4 

,S_tnA As.,,,P: ''''' ' " 4 a 5SAk.,-,TAN (4(Parit, 0 ,.., 0.,,vx 'i Ds ' -'02-:.10.-Akkiiig4f.ai. ''', A 

:r.$ ,,,5 ,r,D 
I.. 

,p,.. , v%.140,,,,- .tcra.,, , 4 IFir ' % .". 

. 
. 

Deliver to: , Freight 

Sub Total 

GST 

Transport by: . Total 

Date Req. 

Proven Power to Perform 
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EQUIT 
ESTABLISHED 1981 

FAST PARTS DELIVERY 

ORDER FAX FORM 
(07) 3390 9723 

S E Power Equipment 

47 Proprietary Street, 

Tingalpa Old 4173 

P.O Box 3306, 

Tingalpa BC Old 4173 
Ph: (07) 3890 1744 

Trading Name: Date: 

Contact Name: Contact Fax: Serial No.: 

Contact Phone: Order No.: 

riMAI:4-'2S.P.AWAVANVAP.:`,LIV,.. `11) 1QPI,:;,,1:'!"1,zari, 
ZescriptionA04',.4A',k,t ^I'''AiTt' 'II' IsA''' ' 
,N1',1g-c:-Okii-E.-11;114EAZ ' '''441i.i.F J6 '-"- '-'4'1.1.' - ..,..4.. , n...44,,,...,,-.....A.y.. 

PI'D41:16741-5'n '''' 
we 

w0a ' 'A '''. 4k."1,VITtQA*4 
°N.-.1-64! ',:flAll*A-,.14 

074 ' 
'.0,, 

'ir 4-;' 

cq621:004,44474+AK,::=Wegni 
'4Price'.g3.1q4-44-44c4 ;:img-stAciso- .`'41f.' "slr-' .4..c.,...4 i Vnt'.---,Z 

- 

Deliver to: Freight 

Sub Total 

GST 

Transport by: . Total 

Date Req. 

Proven Power to Perform 

T 
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ESTABLISHED 1981 

Serial No:: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

,,PV,-.' ' 
.2., ateN514 VAAV 

onm-v.o.tvAi..,, 

. W--!' lt, 4 

iitErig. r. 
Niatet.mrzkv i' 

vAvitig:Wp ZiliktV:11-gP,ir Itnin135g,, -.,.:ANqi'.!y2,?,.:'.',, , 
1Sco.pe,,. or ompletedt Aqatkli-V,'K, Y,A7:10.1414,: :-. -titif4 '-'-v- .`4Servideilk,.13'yr,; 
09AgAoli.1,1;60distgit4148.081P81,48MitikM.,i,,ift1M.4414."*18;alitle.gi, . liktkV,45 

meoFt,Kir-JarZlr,i,i4r$ 
. .,t., 1,..,. ., ,... ;., 

V..891",39'..s,M3191e8,40ctli,g,: 

. 
. , 

. 

. . 

Proven Power to Perform 
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EQUV 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

;',E,,,:;.t.,; !'..f-i).:4)Migii 

VOA e, '...lit.4,ci:',,,Y.A1 

:$'3gay.:g1.4,ts:6.Vifeig.'.e. 

r 4 '' 
n ' r: ' 

'Wli,Itk,34'::PP4,741rAo-ive-4M: .v.tw,vologitvivr ..,?g14.1iii'00 " ,..kli6 "4 - 4.Seiftie4;itN11:Oi ,O'fri.Ole.re , .0,-, - ig,-,%.) 
;11.044 1*,A,.. 2 

,b, ;gar 3/445,:::-:7,. -, irrktei:iWig, J1 

Unli'anfilMIPOriP 
hpervi3Oecitilyigi.' 
!"4.?Z1Stalik41.s.A..W1%,o, ;' 

' . 

. 

. . 

. 

.. 

A1S 5';'0 
tr6talOtte 

tI4.HI$ tat 

Proven Power to Perform 
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( 

EQUV 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

nat4.-510.1k 4' 

4,,i.,p4;4,:m.110.74y 
Po,"1414*- -,41Y-F., 

t, a r,..02,10cpp,e 
ri.grar'1""Aidr744'' NIPAVR,g0+14:41-''"Vir'i. 'tp 47.;4,kwigi!. nre! N ot., .cir ..fomplete 1 ',,,,,,Iiio ?,4i....7,4.0,,,t,,eg. .., 

riralitaifarran 
kservic.ecitby 4 

. . 

Proven Power to Perform 
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EQUV 
ESTABLISHED 1981 

Serial No.: 

SERVICE & MAINTENANCE 
HISTORY 

Page No.: 

ri.t!','1,..1451,1 

..,,Date ..,, 
4,=r407#44..X.0.1. 

riA40StOpeeo 
OV..:!:;'!;,,e,..P,,':.i...7,41,14-7*!1.-5.0'Wg1.,,,,r5AL'f;:es,r.i,,,,*.1A, .41[5;;?.,077 ., ..Ri,, . 

' V4' '-'1U1,;''''' - lork3pomplete. ,,,,,, p.1,,,, . 
,,,i,' A 5 '9 

rIgtanN: 1,41 pS.er*ic:pojlyA 

. . 

. 
. 

teithe 
!If t1601!" lIT 

Proven Power to Perform 
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MULTITRODE PROBE INSTALLATION 

TYPICAL WET WELL INSTALLATION 
FIG.1 

MOUNT PROBE NEAR INFLOW 
TO ACHIEVE SELF CLEANING 
EFFECT CAUSED BY AGITATOR 
ACTION 

BOTTOM OF PROBE 1/2 inch 
ABOVE MINIMUM PUMPING 
LEVEL 

MINIMUM PUMPING LEVEL 

STAINLESS STEEL 
BRACKET 

STAINLESS STEEL 
HOOK 

FLEXIBLE 
PROBE 
CLEANER 

CABLE TIES 

APPROVED SEAL 

PROBE CABLE 

PROBE MOUNTING 
FIG.2 

SEWAGE WET WELL INSTALLATION 

Important: 
* Hang probe in turbulent area of wet well. 
* Ensure a minimum of 12 inches clearance from any surface. 
* Ensure bottom of probe is 1/2 inch above minimum pumping level. 
* Do not use bottom sensor as earth or ground. 

DRAW PROBE UP 
THROUGH CLEANER 

PROBE CLEANING 
FIG.3 

ROBE LOCATION: The MultiTrode Probe is designed to be supported on its control cable 
,see Fig.1) from the Suspension/Cleaning Bracket supplied with the probe. It is desirable 
for the probe to be located near the inflow in a reasonably turbulent area of the wet well. 
The inflow should not be allowed to run directly on to the probe, but the surface agitation 
of the inflow area is beneficial in keeping the probe clean. Before deciding on probe location, 
the wet well should be pumped down as far as possible and the probe suspended from its 
approximate position- to ensure that adequate clearance exists from objects in the pit. A 
minimum of 12 inches clearance should be maintained from any conductive surfaces. 

MOUNTING: Fix the Suspension/Cleaning Bracket (Fig.2) on to the inside of the wet well, 
ensuing clearance from covers and the ladder access. To mount the probe, first thread 
the cable through the stainless steel hook provided. Place the hook onto the mounting 
bracket or eye-bolt and adjust the cable length until the bottom of the probe is 1/2" 
above the minimum liquid level. Fasten the cable to the hook using cable ties. Draw the 
loose end through the conduit to the control panel. 

CLEANING: Provide sufficient slack in the cable to allow the probe to be drawn through the 
cleaning bracket (Fig.3), or taken out of the well for cleaning. MultiTrode systems are 
designed so that the need for probe cleaning is greatly reduced or eliminated. This is 
achieved by correctly, positioning the probe and selecting sensitivity on the level controller. 

MULTITRODE INC. BOCA RATON. FLORIDA. Phone: (561) 994 8090 Fax: (561) 994 6282 DWG.9264 
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1JLTITRODE RELAY 240VAC TR 2) INSTALLATION SHEhT. NO2 
CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION 

I I 

N 15 18 28 

CHOSEN II ALARM 
SET PONT 

NOTE 
SSwat. satin, of why 

2 

3 

4 

- 5 

6 

7 

8 

- 9 

- 10 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN DUTY PUMP 
START SET POINT 

CHOSEN PUMP STCP 
SET PONT(S) 

RELAYS PROGRAMMED FOR 
-DISCHARGING DUTY, STANDBY 
-CHARGING ALARM 
-Instant activation 
- 20K ohms sensitivity 

NOTE: 
Connection shown as common 
stop for both pumps, 
however separate stops can 
be accommodated If required 
as shown dotted 

TERMINAL 
SIRIP 

DUTY 

2 
3 
4 
5 
6 

Tual 

Itzal 
(..i4 

RELAY DIP SWITCH SETTINGS -1 
STANDBY ALARM 

DUTY 
PUMP 

CONTROLS 

2 
3 
4 
5 

i 
STANDBY 

PUMP 
CONTROL 

2 
3 
4 
5 

ETA 
Vai 

IMPORTANT 
KM ALARM RELAY SET IN 

DISCHARGING MODE. LOW 
ALARM RELAY SET IN CHARGE 
MODE USE #15 AND #18. 
FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

HIGH 
ALARM 

CONTROL 

-SPACING 
5mm 

MINIMUM 

P.4111:11E1 EMI 11 

MULTITRODE 
10 COLE CABLE 

2 
3 
4 
5 
a 
7 

1 Ka rmousenn 

MULTITRODE 
MUL11 Man= PROM 

SELECT 
DESIRED LEVELS 

10 SENSOR MULTITRODE PROBE CONNECTED TO 3 MTR RELAYS SET IN DISCHARGING MODE 
RELAY BULL CONNECTED FOR ACTIVATION AT SENSOR 88 DEACT1V110N AT 
RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR 88 DEACTIVATION AT #10 
RELAY ALMA CONNECTED FOR SINGLE POINT ACTIVATION AT #1 

F1GURE-4 

SUPPLY 

WARNING: Always separate probe cables from power wiring 

RELAY PROGRAM FUNCTION! 

SWITCH No 
SETTING 
1 2 

SENSITIVITY 

OFF OFF lk Q Concentrated Acids, 
Minerals, Alkalines 

OFF ON 4k SI Acids,Alkcdines, Diluted 
brine,Sea water 

ON OFF 20k 0 rIlageterage effluent 

ON ON 80k o Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 
ON OFF ON 40 Seconds 

ON ON OFF 80 Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ON-OFF CONTROL IN A DISCHARGING SITUATION 

CHOSEN PUMP START 
SET PONT 

'CHOSEN PUMP STOP. 
SET POINT 

RELAY DIP SNATCH SETTINGS 

RELAYS PROGRAMMED FOR 
-Disharging 
-Instant activation 
-20k Ohm sensitivity 

Note: 
Separate earthing of 
tank usually unn021631ary 

-MULTITRODE 
10 CORE CABLE 

TERMINAL 
S 

1 

2 
3 
4 
5 

ETA 

PUMP 
CONTROLS 

MUL ODE 
MULTI SENSORED PROBE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR #7 
DEACTIVATED AT SENSOR #10 
FTGURE-5 

SELECT 
DESIRED LEVELS 

POVER 
SUPPLY 

SINGLE POINT OPERATION FOR DISCHARGING 

MULTITRODE 
SINGLE SENSORED PROBE 

RELAY DIP SWITCH SETTINGS 

1 

RELAYS PROGRAMMED FOR 2 
-Dlsharging 3 
-Instant activation 4 
-20k Ohm sensithAty 5 

8 

Note: 
Separate earthing of 
tank usual), unnecessary 

ti.aA 

EDI 
Ets 

=sm. 
IPli,i PX;11111M1111:1 

I 
12=13 lielEllterIMI 

;) ) ; cf. ;) 

1 SINGLE SENSOR PROBE CONNECTED TO 
SINGLE MTR RELAY IN CHARGING MODE 
ACTIVATION AND DEACTIVATION AT SAME POINT 
FIGURE-B 

POKER 
SUPPLY 

SENSOR VOLTAGE 

NO OF OUTPUTS 

CONTACT RATING 

CONTACT LIFE 

SPECIFICATIONS 

12VAC NOMINAL 

2 SETS, 1 NO & 1 CHANGEOVER 

5 AMP 250VAC RESISTIVE 

105 OPERATIONS 

240, 110, 240VAC, 50/60Hz 
24, 12VDC 

3.4VA (MAX) 

H74(2.78) X W45(1.77) 
X D114(4.5) 

2 X 2.5mmI(0.641INCH) 

GREEN - POWER ON 
RED - ACTIVATION 

DIN RAIL OR 2X4mm SCREWS 
(3/16-) 

SELECTABLE VIA SWITCHES 
1K, 4K, 20K, 80K 

MODE SELECTABLE VIA SWITCHES 
CHARGE/DISCHARGE 

DELAYS (SECS) 

WORKING TEMP C(F) 

SUPPLY VOLTAGE(+-10%) 

POWER CONSUMPTION 

DIMENSIONS mm (Inches) 

TERMINAL SIZE mm (In) 

DISPLAY LEDS 

MOUNTING ARRANGEMENT 

SENSITIVITY (OHMS) 

SELECTABLE VIA SWITCHES 
2.5, 5, 10, 20, 40, 80, 160 

MINUS 10' C (+14' F) 
PLUS 60' C (140' F) 

P9313 
FAX 

ace-4on 
ex-amt 

MULTITRODE 

i:lnI17,12 Fle.11.1! MM.:MU 
Ii--4. P.TETIIIIIIININI117.2.1.4Z 

-47 5Tinnir. I4111r KT: 31.14. 
117-Trairer3:17.111:1*::1111. I q:LYLIZIFI JEPT,741 
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M,,TITRODE RELAY 240VAC k TR 
CONTROL OF THREE APPLIANCES IN A 

I I 
N 16 18 28 

CHOSEN PUMP STOP 
SET POI/47(S) 

CHOSEN DUTY PUMP 
START SET POINT 

NOTE: 
Separat 
t =ay any 

CHOSEN STANDBY PUMP 
START SET POINT 

CHOSEN LOW ALARM 
SET POINT 

1 

2 

3 

4 

5 

7 

RELAYS PROGRAMMED FOR 
-CHARGING DUTY, STANDBY 
-DISCHARGING ALARM 
-Instant activation 
-20K ohms sensitivity 

NOTE: 
Connection shown as common 
stop for both pumps, 
however separate stops can 
be accommodated If required 
as shown dotted 

2) INSTALLATION SHEI NO1 
CHARGING SITUATION 

DUTY 

2 
3 
4 
5 
6 

ETA ETA 
{taA 

[tad 
T.:11 

1 

2 
3 
4 

8 

- 9 

10 

MULTITRODE 
10 CORE CABLE 

RELAY DIP SWITCH SETTINGS --I 
STANDBY ALARM 

DUTY 
PUMP 

CCNTROLS 

I I 

2 
3 
4 
5 
6 

STANDBY 
PUMP 

CONTROL 

I I 

2 
3 
4 
5 

El 
EiA 

IMPORTANT 
LOW ALARM RELAY SET IN CHARGE 
MODE, HIGH ALARM RELAY SET IN 
DISCHARGE MODE USE 115 AND 08 
FOR HIGH OR LOW ALARMS ALWAYS 
CONNECT TO HI INPUT TERMINAL 

LOW 
ALARM 

CONTROL 

I I -SPACING 
5mm 

MINIMUM 

FfMn111G11111411:1 

sna. A 21 orad"LIWITMt:ai I 

43 Mode MTR- irg a 
..240VAC 

Its I illsE11111111:1 

rg 
Iten1111.11111.111:1 

0111 
MLA= 

Lad 
ill 

timid 
Modd NM- 

..240VAC 

(4 .t) cigigL 

SELECT 
DESIRED LEVELS 

MULTITRODE 
mum SENSORED MEE 

10 SENSOR MULTI TRODE PROBE CONNECTED TO 3 MTh RELAYS SET IN CHARGING MODE 
RELAY nurc CONNECTED FOR ACTIVATION AT SENSOR #4 DEACTIVT1ON AT #1 

RELAY STANDBY CONNECTED FOR ACTIVATION AT SENSOR #8 DEACTIVATION AT r 
RELAY -SLAM. CONNECTED FOR SINGLE POINT ACTIVATION AT #10 

FIGURE-4 

L 

IG M.11[010111Mi 

i)1C4(4:)Ig 

1 JON Ii 
SUPPLY 

WARNING: Always separate probe cables from power wiring 

RELAY PROGRAM FUNCT10 

SWITCH Na 
SETTING 
1 2 

SENSITIVITY 

OFF OFF 
1k 0 Concentrated Acids, 

-" Minerals, Alkalines 

OFF ON 4k Q Acids,Alkallnes, Diluted 
brine,Sea water 

ON OFF 20k Q Town water 
ge,Sewage effluent 

ON ON 80k 0 Low conductive liquids, 
Purified water 

3 4 5 DELAY ON ACTIVATION 

OFF OFF OFF Zero Seconds 

OFF OFF ON 2.5 Seconds 

OFF ON OFF 5 Seconds 

OFF ON ON 10 Seconds 

ON OFF OFF 20 Seconds 

ON OFF ON 40 Seconds 

ON ON OFF BO Seconds 

ON ON ON 160 Seconds 

6 MODE 

OFF Discharge 

ON Charge 

ON-OFF CONTROL IN A CHARGING SITUATION 

CHOSEN PUMP STOP 
SET POINT 

CHOSEN PUMP START 
SET PONT 

RELAY DIP SWITCH 

RELAYS PROGRAMMED FOR 
-Charging 
-Instant activation 
-20k Ohm sensitivity 

Note: 
Separate earthing of 
talk usually unnecessary 

MULTITRODE 
10 CORE CABLE 

TERMINAL 

1 

2 
3 
4 
5 
6 

E;14 

Kay 

SETTINGS 

PUMP 
CONTROLS 

(::) (1:)[1:) (;;) (1:) 

MUL ODE 
MULTI SENSORED PROBE 

SELECT 
DESIRED LEVELS 

10 SENSOR MULTI TRODE PROBE CONNECTED TO SINGLE 
MTR RELAY SET IN DISCHARGING MODE 
RELAY CONNECTED FOR ACTIVATION AT SENSOR #10 
DEACTIVATED AT SENSOR #7 
FIGURE -5 

WW Lft. II 
2 0:Atrol 

itAta 
5 e Modal NM- 

I =a uninummula 

K 
mt.-- - POWER 

SUPPLY 

SINGLE POINT OPERATION IN A CHARGING SITUATION 

LOW ALARM 
SET POINT 

\. 
MULTITRODE 

SINGLE SENSORED PROBE 

RELAY DIP SWITCH SETTINGS 

1 

RELAYS PROGRAMMED FOR 2 
-Charging 3 
-Instant activation 4 
-20k Ohm sensitivity 5 

e 

Note: 
Separate earthing of 
tank usually =necessary 

I8 Ms 1:11tWeNINZI 

r0 NC CV%) 

Pia 

O 
EiS 

P1.1K.111[1111111.1 vi ew 

1 SINGLE SENSOR PROBE CONNECTED TO 
SINGLE MTR RELAY IN CHARGING MODE 
ACTIVATION AND DEACTIVATION AT SAME POINT 
FTGURE-0 

OVER 
SUPPLY 

MTR DIMENSIONS IN mm 

0 

74.0 

6.0- 

I-- 45.0 --I 

FAY 
1108-4011 
80B-0011 

MULTITRODE 
anU 

1f'fir.Sl 
. `..241 

Mc.EZEN FAWKINI Fa Uhl r 
nr.ViT10:111:Ril iI17.1. 

- . 1 II in 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 438 of 548



ivs,PR 

TIMING DIAGRAM 
DIAGRAMME DES TEMPS 
ZEITDIAGRAMM 
DIAGRAMMA TEMPI 

R(L1) 

Y(L2) 

B(L3) 

Phase Sequence / Falk nd Under Voltage Relay e Sequence chase / Relais de defaillance et de sou 

Phasenbereich / Ausfall - and Unterspannungs Relais v Sequenza di fase / Rele guasti e sottotensione 

MOUNTING DETAILS 

INSTRUCTIONS DE MONTAGE 
MONTAGEAUFUHRUNGEN 
)STRUZIONI DI MONTAGGIO 

Width / hrgeur / Brede / laugh.. 35 mm (DIN 43880) 

til,911 -10ekt ' 

B(L3) 4.1's 

fillArms111gr...;-'.8C121111R93:,1111,11111 
0.115.11.0111111vAIM44411 

CONNECTION DIAGRAM 
DIAGRAMME DE CONNECTION 
SCHALTBILDANSCHLUSS 
DIAGRAMMA DI CONNESSIONE 

TM maim Is Mown 
In Us duns ha. 
ecrelltien tiallsida) 

INCORRECT PHASE SEQUENCE, ' 

ROTATION 
O PHASE FAILURE /LOSS 

UNDER VOLTAGE - ADJUSTABLE TRIP 
LEVEL 

INSTALLATION AND SETTING 

BEFORE INSTALLATION, ISOLATE THE SUPPLY. 
Cornett the unt as shown in the dkgrarn abate. 

Bandard setting: 
Set eip level. 

App./ power (green LED cn. red LED on, contacts 
15 and 18 dosed). 

For krge re-generated voltages: 

Increase setting (red LED of). 
Slowly decrease settirg (red LED on). 

Troubleshooting 

Check wking end softer, presol. 
If inforred sequence. 

Reverse arr. Iphesps. 

(LIX 
R Y B 

Ambient temperature 
Relive humidity: 
Contact ring: 

Electriod fie: 

Housing: 
Weght 
Mounting option: 

Terminal conductor 
sizes 

-20 to +60°C, 
+95% 

ACI 250VAC 8A (2000vN 
ACTS 250V AC 2.5.4 

DCI 25V DC 8A (20OW) 

2 I 50,000 (ACI) 

to UL94 VO 
1085 

to 855584:1978 
(EN50 002. DIN 46277-3) 

2 x 2.5rern' soled /stranded 

Approvals: La- CUL. a Compliant 

The inforrretion provided n this Eteratre is belevad. to Ite accurate 

(subject to dirge without per notice); however. 

tee to( suds iriormtion shat be erkiely at de user's own risk 

SEQUENCE DE PHASE INCORRECTE 
DEFAILLANCE DE PHASE / PERTE 
SOUS-VOLTAGE NIVEAU DE 
DEPLACEMENT ADJUSTABLE 

MONTAGE ET MISE AU POINT 

AVANT MONTAGE, ISOLER L 'ALIMENTAIION 
Brantherrent curare kelkttri duns k &gramme ci-dessus. 

Reglage standard: 

Regler lonivenu de deplacerrenc 
Applquerb puissance (LED vane alurnee. LED rouge 
allumee. corcads 15 et 18 ferrnas). 

Pour do grads voltages regenerest 

Accrodre k teglage (LED rotge eteireey 
Decrodre krarsent 6 Menge (LE(S'retsge itkurnee). 

Intervention (pour raglan- un probleMe) 

Verger es Lk et le voltage *sent. 
S sequence incorrecte. 

Inverter 2 phases. 

- ' 

"' FICHES TECHNIOUES' - 
ciarititE, U: 
(nice en phase) 

Isolenent 

Impulsion nonsisale 

nisistsre I 6 tension: 
Puissance corsom-rt 

I. 180 - 260V AC 48'1631-la 
2. 303 - 500V Ag 48 - 631-6 

S-55W(contitt'''entre I' 
cementation d k mica) 

4kV(1.2/804) 
< 4VA 

1-hstirae. 29it.,"' 
D ebi de ten950 seetaticia) 

Temperawre arnbiante: 

Hsrridkd motive: 
Evaluation du cond. 

Dube de ve &attritive: 

-20 a +60°C 
+95% 

x Irracrseur 
AC I 7.50VAC 8A(2000vA) 
ACIS 250V AC 2.5A 
DCI 25V DC ESA (NOW) 
2 150,020 (AC I) 

Baker 
Peas: 
Option tit rrctitege 

Talk du conducted 
tem9elt 

A UL94 VO 
108g 

M584:1978 
(EN50 002. DIN 46277.3) 

52 x 2.5mrn. toron / muld-ftire 

Hornologationst UL.CUL. ((Deference 

Les indications contentns dorms ce document sera macs (sous 

reserve de changen-ent sun ova preekble) toutefob nix rbgues on 

peas del' tralsateur 

FALSCHE PHASENFOLGE / UMLAUF 
O PHASENAUSFALL / VERLUST 
O UNTERSPANNNUNG 

NIVEAUVERSCHIEBUNG VERSTELLBAR 

EINBAU UND EINSTELLUNG 

VOR EINBAU DIE STROMVERSORGUNG ISOUEREN 
Stomversorgung arachiessen we in Selene unten angezegt. 
Stnclarcleinstellung: 

Standverschiebung eke:gen. 
Erergie antringen (LED groin ark LED rot an, Koraakte 15 old 
18 geschlossen). 

Fre yes° authcigewornere Spam-lung: 

Einstellung erhOhen (LED rat ens). 

Eietekung kngsarn senken (LEO rot an). 

Storungsbohebung 

OberprOtrg von Lekurgen and gegenwIrtiger Sparnurg. 
Folgefehler. 

3 Phase. tarachaken. ' 

,1.61TECHNISCHE DATEN 

4..tanversorgung / 
See'nnungskoraroke 

(pease au phase) 

Isolation, 535kV (Versorgung zu Relais 

Kontak) 

I. 180 - 260VAC 48 - 63Ri 
2: 300. 50OV AC 48 - 6314x 

NirintImpube 
Spannungswideirend, 

EnergLverbraucht 

4kV (1.2/5014) 
< IVA 

Hystercle: 2% 
Zeikteucrung (t): . IS (Felisteuerung) 

Ungebungstempratut bis +60°C 
Afgerreiner 
Feuchtig+--hgetelt 
Kontalst Belastung: 

+95% 
I ',Wechsler 
AC 1250V AC 8A (2030VA) 
AC1 5 250VAC 2.5A 

DCI 25V DC RA (20019 
Elektische Leberasdauer 2 150,000 (ACI) 

Gehiuset 
Pewit-1z 
BefestigungsweNt 

AnschkissIdernrre 

/Kato/One: 

Genehrrigungent 

66 1A94 VO 
108g 

bb 855584:1978 
(ENSO 002, CNN 96777-3) 

2 2 x 2,5mm' Fest:Irak / Laze 

UL. CUL. CE Oberenstirsnurg 

Es handek skis in diesen Un..dagen urn tans genau belonnte 
Angaben, (Anderurgen uerbeluldn) jedoch diese Anderungen tattler, 

end egene Geisha des Benet:en. 

m3PR.Q-A1999.07-29(1) 

;Rage 

SEQUENZA DI EASE ERRATA / 
ROTAZIONE 

O GUASTO DI FASE / PERDITA 
O SOTTOTENSIONE - UVELLO SCATTO 

AUTOMATICO REGOLABILE 

MONTAGGIO E REGOLAZIONE 

PRIMA DELLINSTALLAZIONE, ISOLATE 
L'AUMENTAZIONE 
Cologne raid come ammo nel diagrankro at, 
Inpostazione esndardt. 

Fasare I Feb di sato autaretico. 
App6care b paftroa (LED terde acceso. LED moo are-_s°. 
contani 15 e 18 din). 

Per granc5 voba; tigeneratit 
Aurrentare b regolazione (LED res. stereo). 
Dirninuke krtruresn b regokakiva (LED nosso 

acceso). 

Locatiettatione gusted 

Verifore I =Nage° e h presets:a dela tensiore. 
Verilicare se la segucrea 6 en112. 

Invertire / (ask. 

SCHEDA TECNICA 

Alirenlacitinekontrollo 
terstione 

(de laic a Ease) 

Isolarrentot 
afrtentattiore) 

Irnputo norrinale 
resisterta aka tersioret 
Consumer eresgeticot 

I. 180 - 260VPC 48 - 6311x 

2.300 - 509V AC 48. 631-6 

5.55W (cantats tra tele 

4kV (1.2/500) 
< 4VA 

Isterest 2% 

Avviarn. ritardato (t): IS (th 

Terreeranza an-Ciente, 
Umiak retstinc 
Pertain centddi 

Vta &atria: 

de -20 a +60°C 
+95% 
I x oonuto in scant*, 
AC I 250VAC BA (2000VA) 
ACI 5 250VAC 2.5A . 

DCI 25V DC 8A (200W/ 
2 150,030 (AC I) 

Neggiampant 
Peso: 

Opiione nenogger. 

Oirenseri cave 

conduttore temirole: 

ucondo UL94 VO 
108g 

second° 055584:1978 
(EN50 002, DIN 46277-3) 

5 2 X 2.5inrre a fib piCno/ a trefolo 

Ornoegatioi: UL CUL . Callon-rid CE 

Le Worn-m.1.i forrsk rel p-sere dcpsiersto sow precise (salvo 
rroddiche sew prervio): r utarte si assume katavia °gni rischet 

ire I* us° the ne lord. 

Broyce Control Ltd., Pool Street, Wolverhampton, West Midlands WV2 4HN. England +44 (0) 1902 773746 sP +44 (0) 1902 420639 Email: sales@broycecontrol.com Web: http://www.broycecontrol.com 
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recher Overload Relay Application and Installation 

wham Application et installation du relais de surcharge 
Uberlastrelais Anwendung and Installation 
Aplicacion e instalaciop del mid de sobrecarga 
Aplicagao e Instalacao do Rele de Sobrecarga 
Applicazione ed installazione dei rele termici 
API !MC:0'4016AI 
AliclEgar'0,31C=fl-Tr'ge 

(Cat CEP7-A_ _ -M_ 

CAT CAT 
30 '\-, 

FLA 

1 

.:-Abili..,- i:-.1.:;i'-' 
i 

ANA. 
'%; 

. . 

AO 

CEP7-_32-_ 

..- 

zL ' 
' 

CA4-5 
CA4-9 

0.1-12A 

'N, 

-4.- 
0410 ';10.. 

% ;;40- 

III % 

11III V4 

lit.b., 

.0 

e 

CA7-9 

CA7-12 

CA7-16 

CA7-23 

0.1- 32A 

._ 
'llaiiiOr \ttr.,.,,i 

0.'. ''......4,...; 
4 

4;4 

41"10 .li ii 

' 1 

CEP7-._37-_ 
. 
0 . 

4` 
9) 

OW * 1- 

CA7-30 

CA7-37 

$ 

12 - 37A 

1,414,41 4iaitt5 14tiii4X. 
0 , .4-7.,,, 

At :, , ty 41 
000' 

CEP7-_45-_ 

l.-...:' 

0 
0 .f. pi. 
,,41. 

-1 
o 

1... 
, t 

. 

CA7-43 5 - 45A 

:: 
-4.-;., 

....., 

. 

L 
2- 

, 
'4'. 
--,7- 

1, 

;, 
..0', .' :, 

,i, CEP7-_85-_ 

4, .4% 
..4_,. 
.:. 

o 

11 . 
tit 
°S 

. 

' 

, 
tos. 

e 0 

E 

, 

CA7-60 

CA7-72 

CA7-85 

26 - 85A 

Printed in U.S.A. 
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Operating Modes 
Modes d'exploitation 
Betriebsarten 
Modos de operacion 

Modos de operacao 
Modality di funzionamento 
4r4ff 

tO411M., 

o Auto: Push and turn reset button to Auto position. The relay resets automatically, o 
(approximately 2 minutes after tripping.) 
Man (Manual): Reset by pushing button in. 
Trip (Tripped): Push and turn reset button counterclockwise to manually trip. This 
action causes N.O. and N.C. contacts to change state. Releasing button reverts 
device to manual mode. 

CEP7-A32 _ 

CEP7-A37 _ 

CEP7-A45 

CEP7-A86 

Man Auto 

PUSH TO 
FIESEJ/- 

CEP7 -M32 _ 

CEP7437 

CEP7-M45 

CEP7-M86 _ 

Auto: empurre e gire o botao de ajuste ate a posigao Auto. 0 rely se rearma 
automaticamente (aproximadamente 2 minutos depois de disparado). 
Man (Manual): pars rearmar, empurre o both° para dentro. 
Trip.(Aclonado): empurre e gire o botao de ajuste'no sentido anti-horario, para diSparar 
manualmente. Corn isto, os contatos N.A. e N.F mudam de estado. Soltando-se o botao, 
o dispositivo volta ao modo manual. 

o Auto: Enfoncez et tournez le bouton de remise a zero sur la position Auto o Auto: spingere e ruotare it pulsante sulla posizione Auto. II tele si ripristina 
(automatique). Le relais se remet automatiquement a zero (erWiron 2 minutes -automaticamente dopo it raffreddamento (all'incirca 2 minuti dopo l'intervento). 
apres Is decienchement). Man (Manuale): si ripristina spingendo it pulsante in dentro. 
Man (Manuel): Remettez a zero en enfoncant le bouton. Trip (SCattato): per provocare manualmente l'intervento spingere e ruotare it pulsante in 
Trip (Declenehement) : Enfoncez et tournez le bouton de remise a zero vers la senso antiorario. L'azione cambia lo stato dei contatti da N.O. (normalmente aperto) a N.C. 
gauche pour effectuer un declenchement manuel. Cette action entraine le (normalmente chiuso). Rilasciando tl pulsante it dispositivo torna alla modality manuale. 
changement d'etat des contacts N.O. (normalement ouvert) et N.C. (normalement 
ferme). Le relechement du bouton remet Is dispositif en mode manuel. 0 Auto 9 1 .9 1- ;ttP :11.#41 L tr bl h E31 -t" iiq iz. 1 

Auto: DrOcken Sie die Reset-Taste und drehen Sie sie in die Stellung Auto. 
Das Relais wird automatisch zuruckgesetzt (etwa zwei Minuten nach dem 
Auslosen). 
Man (Manuell): DrOcken Sie die Taste, um das Relais zuruckzusetzen. 
Trip (Ausgelost): DrOcken Sie die Reset-Taste und drehen Sie sie im 
Gegenuhrzeigersinn, um eine manuelle Auslosung zu verursachen. Hierdurch 
wird der Status des Schlief3er- und Offnerkontakts gearidert. Nach dem Loslassen 
der Taste geht das Gerat in den manuellen Modus Ober. 

o Auto: Presione y gire el bot6n de reseteo a la posician Auto. El rele se restablece 
automaticamente. (Aproximadamente 2 minutos despues del disparo.) 
Man (Manual): Restablezca presionando el boten. 
Trip (Disparo): Presione y gire el boton de reseteo en sentido contrario at de las 
maneciltas del reloj pars disparar automaticamente. Esta accion causa que los 
contactos normalmente abiertos y los contactos normalmente cerrados cambien 
de estado. El soltar el botOn invierte el dispositivo al modo manual. 

Xn>Jtl :TOM r_9 (h9 -f: 

Man (VIM -11)1 L, 't 9 L, 

Trip (}'t) v7°) : 9 -t 
Tit T 1 - 9 11'. C. hiz ,t 9 N.O. MC( N.C. with utA 

Auto : IrcTZT.M.11. -/M-ziiAuto(04)f ntqk"ill'AR)Z. 
zlitn (1Pit191825114 ;( g ) 

Man(41): #srT J Il 1,7irtlEt2Mfg 
Trip(Mil): #z1 VEVO1 ott-M raMiji TO. 1C41111. tp grg h RI 

*IV aiiifiP #14!,,,,i7tR;tk,,S owan--txfri 

ATTENTION: Do not use automatic reset mode in applications where unexpected automatic restart of the motor can cause injury to persons or 
damage to equipment. 
ATTENTION : N'utilisez pas le mode Remise a zero automatique dans les applications ou un redemarrage automatique inattendu du moteur pourrait 
provoquer des blessures personnelles ou des degats materiels. 
ACHTUNG: Der automatische Rticksetzmodus darf nicht in Anwendungen verwendet werden, in denen der unerwartete Neustart des Motors zu 
Personen- oder Sachschiiden fuhren kann. 

ATENCION: No use el modo de reseteo automatic° en aplicaciones donde el rearranque repentino del motor pueda causer lesiones personales o dafio 
al equipo. . 

ATENCAO: n'ao utilize o modo de reajuste automdtico em aplicacoes nas quais o reinfcio automatic° e inesperado do motor possa causer ferimentos 
as pessoas ou danos ao equipamento. 
ATTENZIONE: non usare la modalita di ripristino automatic° in applicazioni dove it riavviamento automatico improvviso del motore pub prove 
infortuni o danni all'apparecchiatura. 

: t --,-CAM5PREofelOte 14-a < ct -5 ts 
Vfj-c- a 9 1, )41 to-c tc! 

: ti]Xgt-iff=-IT ftArY-,f9 -AiR-ItrtF!ifr11062 ° 

Contact Status 
Etat des contacts 
Kontaktstatus 
Estado del contacto 

Situacao de contato 
Stato dei contatti 

1411.14 

416Ikl)Z 

(2) 

Normal Test Tripped 

95-4±-- 96 Closed Open Open 

977-1 I- 98 Open Open Closed 

Normal Tripped Test 
97 

.100 

98 

95 

1 
96 

97 95 41 
98 96 

97 

0 
0 
98 

95 

01 
0 
96 
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Features Caracteristicas 
:aracteristiques Funzioni 

Leistungsmerkmale 
Caracteristicas X11 Eb, iitiTki 

To adjust trip current, turn dial until the desired current is 
aligned with the A pointer. Trip rating is 120% of dial setting. 
Pour regler l'intensIte de declenchement, tournez le cadrin jusqu'a 
ce que le pointeur A solt sur l'intensite voulue. La valeur nominale 
de declenchement est de 120% du reglage cadran. 

Zur Einstellung des Auslesestroms drehen Sie den Schalter, bls der 
Zeiger a auf die gewunschte Stromstarke zeigt. Der zur Auslosung 
erforderliche Nennstrom betragt 120% des eingestellten Wertes. 
Para ajustar la corriente del disparo, gire el dial hasta que la corriente 
deseada este alineada con la marca e. La capacidad nominal del 
disparo es el 120% del posicionamiento del dial. 

Para regular a corrente de disparo, gire o disco mostrador ate que 
a corrente desejada esteja alinhada corn o indicador s . A classe 
de disparo corresponde a 120% da marcacao no mostrador.. 
Per regolare la corrente di intervento, ruotare II regolatore fin quando la 
corrente desiderata none allineata con II puntatore A . II valore nominale 
di intervento corrlsponde 81120% dell'impostazione del regolatore. 

!) V 71EIM-111A1V-9- 

biAF-14-=...*Z < t,f ' -\--)14-ktfi.6.0)120%-'e-to 

ni.Q-A7W44A-A.MMEtMgVaaM/ft 
27Tfael 120%. 

30 r\--, 

S.F.<1.15 = .9 X FLA 

S.F. 21.15 = 1 X FLA 

-Y4 FLA 

1.73 

Push To Test 

Enfoncer pour tester 

Testschalter 

Presione pars probar 

Pressione para testar 

Spingere per provare 

#IPLTT7. 

6Ni-A 

(3) 

30 'N., 

STAR DELTA (VA) 

DOL 

FLA 
1.73 

=1 XFLA 

Trip Indicator Window 
Yellow indicator not visible: Not Tripped. 
Yellow indicator visible: Tripped. 
Fenetre d'inclicateur de declenchement 
Indicateur jaune non visible : pas de declenchement 
indicateur jaune visible : declenchement 
Auslosungsanzelgefenster 
Gelbe Anzelge nicht sichtbar: keine Auslosung 
Gelbe Anzelge sichtbar: Auslosung 
Ventana Indicadora de disparo 
Indicador amarillo no visible: No disparado 
Indicador amarillo visible: Disparado 
Visor de disparo 
Se o indicador amarelo nao estiver visivel: nal° disparado 
Se o indicador amarelo estiver visivel: disparado 

Finestra Indicatrice di intervento. 
Indicatore giallo non yisIbile: non scattato. 
Indicatore giallo visibile: scattato. 

l 71 %j e; 

V,i,-4:!:7"--.37/.),;-iii..-"Ct,Iterot%ft :1, sv'tsc 
M't.4 9 vy',./.11,7). 

Mlir-qtb-/TI 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 443 of 548



F 

G 

D 

B 

E 

H 

C 

CAT A B C D E F G I-I J 

CA4-5, CA4-9 
mm 45 107 66.6 25 0 50 48.3 2 (2)-04.2 

(in) (1-49/64) (4-13/64) (2-5/8) (63/64) 0 -- (1-61/64) (1-29/32) (5/64) ((2)-11/640) 

CA7-9, CA7-12 mm 45 131 88.5 29 -0.8 35 60 85.1 2 (2)-04.2 

CA7-16, CA7-23 (In) (1-49/64) (5.5/32) (3-27/32) (1-9/64) (-1/32) (1-3/8) (2-23/64) (3-11/32) (5/64) ((2)-11/640) 

mm 45 136.5 92 29 -0.8 35 60 104.7 2 (2) -e4.2 
CA7-30, CA7-37 

(in) (1-49/64) (5-3/8) (3-5/8) (1-9/64) ( -1/32) (1-3/8) (2-23/64) (4-1/8) (5/64) ((2)-11/64o) 

mm 54 136.5 92 29. 0.4 45 60 104.7 2 (2)-o4.2 
CA7-43 

(in) (2-1/8) (5-3/8) (3-5/8) (1-9/64) (1/64) (1-49/64) (2-23/64) (4-1/8) (5/64) ((2)-11/640) 

mm 72 188.5 120 34.5 9.4 55 100 124 2 (4)-05.5 
CA7-60, CA7-72, CA7-85 

(in) (2-53/64) (7-27/64) (4-23/32) (1-23/64) (3/8) (2-11/64) (3-15/16) (4-7/8) (5/64) ((4)-7/820) 

41053-057-01 (D) 
Printed in U.S.A. 

sprecher 
sc Huh 
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Trip Curve 1000 
800 

Courbe cue 600. 

declenchement 400 

Auslosekurve 
Curva del disparo 

200 

de 1 00 Curva disparo 80 

Curva di intervento 60 

40 

1' 9 2 ''t[LIW 
20 

10 
B 

6 

COLD START 
DEMARRAGE A FROID 
KALTSTART 
ARRANQUE EN FRIO 
PARTIDA A FRIO 
AVVIAMENTO A FREDDO 8 

6 

HOT START 
DEMARRAGE A CHAUD 
WARMSTART 
ARRANQUE EN CALIENTE 
PARTIDA A QUENTE 
AVVIAMENTO A CALDO 

AO:r.01i 

nZJEith 

Class 10 

ormtmmium 
11111111=111111M 

11M1111111111111111111 

inaMrIMI.M.. =0MMINNIMIN 
11111101111111=1111111111111111 

11111111M11111111e1M111 MMINMENEI 1 \N11111 

111113111 
NINNummens.... 

111111=111111M1111111111 

MEIN limm.1". 
=111111 110 

MIIIIMM11111111111111111111 

111 I II I II II 11 

2 4 ,6 610 
Multiple of FLA 

Intensites pleine charge multiples 
Vielfache des FLA-Wertes 

Multiplo de FLA 

1000 
800 
600 

400 

200 

100 
80 

60 

40 

20 

10 
8 

6 

1 
8 

6 

Class 20 
=m0011= 

awrrrrrrrrrwww 111MMIIMMINIIM rilienumplomom 
11.11111111111111=111111111111111111111 
11111111111=111111=111111 

IMM11.11111111111 

11111111111111 low. 
UNIMMINIMOMII 

MiNMAIMMINIUMMINIIMINN 
1111.1111.11.1KIEMEMOM 

al11111 1111 

=.0111111MMEMIN 
imomminisimmIN 

PIIIMMINIEm 11.11=IMMilla 

11/111/1/1MUM 

111.111111111111 

1 2 4 6 8 1 0 

Mtiltiplo de FLA 

Multiplo di Max amp. 

FLA ig.4' 
Mit ritifii(FLA)(ig 

Wiring Diagram - 3 Phase Full Voltage DOL Starter 
Schema.de cablage - Pleine tension triphasee Dernarreur DOL (direct en ligne) 
Verkabelungsschema - 3-phasiger Vollspannungs-DOL-Motoranlasser 
Diagrama de cal:feed° - Arraricador DOL.(directo en linea) trifasico de voltaje pieno 
Diagrama de circuito - Dispositivo de partida DOL, trifasico, de maximatensao 
Schema elettrico - Avviatore diretto trifaSe a tensione piena 

fli!OVI -3 +1.1.11t1.-E DOL tttiairiR 

ERLYI - 1:11DOL8i).0 

S.C.P.o. 

a 

III 

El 

Connection must be 
fitted by user 

Connexion A regler par 

M Verbindung mu6 vom 
Benulzer hergeStellt warden 

La cones& debe ser 
realizada por el utuario 

El Coneslio deve ser colocada 
pelo usuario 

El 

1 II ItotIt12:,Taeur.iutioacntve essere 

O +rad% - -till IN .14 it 6 or)L 1-1-ro 

O tIUMICIfliffIF"'5-trit 

(5) 
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Installation 
Instalacion 
Instalacao 
Installazione 

ATTENTION: To prevent electrical shock, disconnect from power source before installing or servicing. Install in 

suitable enclosure. Keep free from contaminants. 
ATTENTION: Avant le montage et la mise en service, couper ('alimentation secteur pour eviter toute decharge. 
Pr6voir une mise en coffret ou armoire appropri8e. Prot8ger le produit contre les environnements agressifs. 
ACHTUNG: Vor Installations- oder Servicearbeiten Stromversorgung zur Verrneidung win elektrischen Unfallen 
trennen. Die Gerate miissen in einem passenden Gehause eingebaut and gegen Verschmutzung geschtitzt werden. 
ATENCION: Desconectese de la corriente electrica, antes de la instalaci6n o del servicio, a fin de impedir sacudidas 
el6ctricas. Instalelo en una caja apropiada. Mantengalo libre de contaminantes. 
ATENCAO: Para evitar choques, desconectar.da corrente eletrica antes de fazer a instatacao ou a manutencao. 
Instalar em caixa apropriada. Manter livre de contaminantes. 
ATTENZIONE: Per prevenire infortuni, togliere tensione prima dell'installazione o manutenzione. Installare in 

custodia idonea. Tenere lontano da contaminanti. 

as : tc tc I1-..=A110-)IfiNiZiPlti.P Xi 91- L < 

L11'011i < L M4:VLIFI L: < L 

512: Yu Ish it.fgEt '40i-ctftfli'Zillif-,7.1 tilt 13-fliE-Rf1644 

CA7-9 
CA7-12 
CA7-16 
CA7-23 

CA7-9, CA7-12 
CA7-16, CA7-23 

SUPPLIED WITH OVERLOAD RELAY 
FOURNI AVEC RELAIS THERMIOUE 

MIT OBERLASTRELAIS AUSGESTATTET 
SUMINISTRADO CON RELE DE SOBRECARGA 
FORNECIDOS COM 0 RELE DE SOBRECARGA 

IN DOTAZIONE CON IL RELE TERMICO ' 

M-raOR 
-tjAittrilt 

pillEMIMAZINEM 

® iptk0 

CA7-30, CA7-37 CA7-43 

CA4-5 
CA4-9 

1.4 t,rn 
12 lb-in 

CA4-5, CA4-9 

81815168e1 

H 0000 
nit mr, NIL 

CA7-60, "CA7-72, CA7-85 

(4) 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 
© Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short-circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below. 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 

negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 
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1 GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth L (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi [P00. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start-up, read chapter 2. page 8 

to chapter 3. page 10. 
Once you are familiar with the soft starter, you can 

operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, EMC Emission with bypass 
EN 50082-2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock-resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of MSF-310 and 
larger types 

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 

2. Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 

3. Push up the front cover about 20 mm so that the 
front cover can be removed. 

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 

6. Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 

7. The hooks are used as an upper support for mount- 
ing the soft starter. 

Fig. 2 Unpacking of MSF-310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integrated K1 relay. 

03-F03 

MSF 

The MSF is developed for soft starting, stopping and 
braking three-phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1-Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW. 
Control method 2-Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW. 
Control method 3-Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. . 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 3 I/oltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC- 

Time 

03-F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1..1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3. HOW TO GET STARTED 

11 

L2 

13 

N 

PE 

51 

11 L2 L3 PE 01 02 PE 

Ti 12 73 PE 

61 22 23LK2 24 33 113A 321 

11 12 13 14 15 16 17 18 19 

Lt,r_j 

oI 
star /stop 

69 70 

75 76 77 

03-F17 

Fig. 6 Standard wiring. 

This chapter describes briefly the set-up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

WARNING! Mounting, wiring and setting the device 
into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
installation is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 

page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40°C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 

Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
to r. 
Connect PCB terminals 12 and 13 to, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.') 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

1) The menu 006 must be put to 01 for start/stop command from 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the control voltage (normally 1 x 230 V), all 

segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001.. An illuminated display indicates there is 

supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020-025 and 
motor data 041-046. 

NOTE! The main function is chosen according to the 
application. The tables in the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft-starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal. 
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0 4 1 
0 
0 

4 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of Insoft in Amp 

0 4 3 0 
0 

2 2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of PnSOft in kW 

0 4 O 

0 

1 4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

014 5 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set it to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 2 
0 
0 

1 0 
Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER to confirm new value. 
Key "NEXT ", "PREV F " to change menu. 

0 0 4' 0 0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s). 

"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 0 6 
0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4_1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 0 5 
0 
0 

0. 0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor is running. 

12 HOW TO GET STARTED 

3.7 Starting 

WARNING! Make sure that all safety measures have 
been taken before starting the motor in order to avoid 
personal injury. 

Start the motor by pressing the "START/STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 

given, the mains contactor will be activated by relay K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC 

03-F116 

Time 

Fig. 7 Example of start ramp with main fimction voltage ramp. 
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4 APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 

Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5.0 - 30 : 50 - 10 

(03458) 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated RC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

Fig. 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier. 

Starts per hour 

Start 
Duration 
- - - - 

Run Time 

Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03-F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5 0 - 30 : 1440 

(03F50) 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

z 
U.J 
CC 
CC 

0 

Start 
Duration 

Off 
Time 

TIME (03-F61) 

Fig. 11 .Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24-minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 460 of 548



4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0-30:50-10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 

time this current in starting. 
AC 53a 3.0-30:50-10 (normal/light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters it's important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) and the second for heavy duty 
(5.0-30:50-10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25. 

Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 

menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 450%. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 36, selection 
1) can be used. 
As well as the Slow Speed at start and stop (menu 
38-40) can be used for better start and stop per- 
formance. 
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Table 1 Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300-400 25;=1 36;=1 / 38-40 

x 300 25 

x 400 25;=1 

x 300 25;=2 

x 400-450 25;=1 - 

x 400 25;=1 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25;=1 36;=1 / 38-40 

x 350 25;=1 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=1 

x x 350 25;=1 36;=1 / 38-40 

x 450 25;=1 36;=1 or 2 

x 400 25;=1 

x 450 25;=1 36;=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25;=2 

x 400 25;=1 36;=1 or 2 

x 400 25;=2 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 

x 450 25;=1 36;=1 or 2 

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 

x 450 25;=1 

x 450 25;=1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

x 400 25;=1 36;=1 or 2 

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25;=1 36;=1 or 2 

x 450 25; =1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 400 25;=1 36;=1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 

SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 462 of 548



SPS Trailer Generator Units OM Manual

Q-Pulse Id TMS962 Active 10/12/2014 Page 463 of 548



4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions/duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF.. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPLICATIONS AND FUNCTIONS SELECTION 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start/stop features: 22 

Non linear ramps Linear ramps without tacho. 

Water hammer Torque ramps for quadratic load 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 

Dry running Shaft power underload 96-99 

High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1 or 

20,21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88 

Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25;=1 

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58 

Conveyor jammed Shaft power overload 92-95 

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 

Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36.=1 34 35 36=2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 
put. 

54-56 

Worn out tool Shaft power overload 92-95 

Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92-95 

Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35 

BANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36.-1 34 35 
36= -2''35 34 , 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 

Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy High inertia load Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25, -1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 
36;=2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 
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Table 2 Application Function List 

Application/ 
Duty 

Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1 

Need to control material viscosity Shaft power analog output 54-56 

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1 

Torque boost in beginning of ramp. 30,31 
Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 
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Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start/stop 
table is given. 

Table 4 Start/stop combination. 

NOTE! Voltage and torque ramp for starting only with 
softbrake. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE-017 there the min. current is 2 A. Example 
MSE-210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTE! The soft starter should be wired with shielded con- 

trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data", "Power loss 
at rated motor load (IN)", "Power consumption control 
card" and "Power consumption fan". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 

All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5 OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

WARNING! Never operate the soft starter with 
removed front cover. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

WARNING! Make sure that all safety measures have 

been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

8.8.8. 
MENU 

RUNNING 

(2) START/STOP 

VALUE 
01 Initial voltage at start (76) 
07 Start ramp 1(sec.) 
03 Step down voltage at stop (%) 
0a Stop ramp 1(sec.) 
0 5 Current readout 
06 Control mode 
07 Extended functions 

ICOy, ii // //// 
',START/ 

/ STOP ///A 
4- 

PREV NEXT 

ENTER 

411 
RESET 

Fig. 13 PPU 

The programming and presentation unit (PPU) is a 

build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 
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5.3 LED display 
The two light emitting diodes indicates start/stop and 
running motor/machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch 
off. When the motor is running, the running-LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Vol age 

Running-LED, 
flashing 
Start/stop- 
LED, on 

Running- 
LED, on 

Running-LED, 
flashing 
Start/stop- 
LED, off 

Time 

Running- 
LED, off 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used. 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 221 

901-915 Alarm List 

1001 I Initial voltage 

RMS currents and voltages 
in each phase 

Viewed soft starter data 

002 Start ramp time 
voltage at stop 

time 

mode 

211-216 
003 Step down 

004 Stop ramp 
201-208 rpTiRMS current 

/ 006 Control 
199 Reset to factory settings 

expander 007 Menu 

Serial communication 111-114 008 Menu expander 

Dual ramp start/stop Automatic return menu 105 F611-014 

016-018 Initial and end torque at start 
"JOG" enable 103-104 020-025 Main functions 

030-040 Additional functions Run at F1 &F4 alarm 101-102 

Machine protection 089-099 

Main supply protection 081-088 

Motor protection 071-075 

041-046 

051-052 

054-056 

057-058 

061 

Nominal motor parameters 

Relay K1 &K2 functions 

Analogue output 

Digital input 

Parameter set 

03-F30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT " and "PREY .- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREY 

" key. The "+" and "-" keys are used to increase 
respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER 4_, " key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START/STOP" key is only 
used to start and stop the motor/machine. 
The C---) and IR] keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. 

, 
START =Nom= 
STOP 

Display previous menu. 4.. 
PREY: 

Display next menu. 
.10. 

: NEXT 

Decrease value of setting. 
k . _ 

Increase value of setting. 
- - A 

Confirm setting just made. 
Alarm reset. 

'ENTER'' 

4.11 
RESET 

JOG Reverse 

JOG Forward ma 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT --r- " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER 4-J " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2210 

no 
Locked keyboard info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard 

Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

_ _ 

Remote 
Menu 006=2 

Unlocked 
keyboard 

Remote Remote 
Remote and 
keyboard Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard 

Serial comm Serial comm 
and keyboard Serial comm 

Locked 
keyboard Serial comm Serial comm Serial comm Serial comm --- 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 

come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
Ensure that the cabinet will be sufficiently 
ventilated, after the installation. 
Keep the minimum free space, see the tables 
on page 25. 

- Ensure that air can flow freely from the 
bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 

enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

Wi 

( 

. 

H 
H1 

.J_.. 

- 
I 

. 

r 
03-F07 W D 09F98 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF -250. 

MSF 
model 

Class Connection 
Conv./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
h1(mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 
-045, -060, 
-075, -085 

-110, -145 

-170, -210, -250 

IP 20 

IP 20 

IP 20 

IP 20 

Busbars 

Busbars 

Busbars 

Busbars 

Convection 

Fan 

Fan 

Fan 

320x126x260 

320x126x260 

400x176x260 

500x260x260 

78.5 

78.5 

128.5 

208.5 

265 

265 

345 

445 

5.5/M5 

5.5/M5 

5.5/M5 
5.5/M5 

6.7 

6.9 

12.0 

20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

Tightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 
-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection Conv./ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
w1(mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 

-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 

-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 

-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IP00 Busbar Fan 900x875x336 Fig 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 
-570, -710, -835 

-1000, -1400 

100 

100 
100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 

50 

50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 
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Fig. 19 MSF -310 to MSF -835. 

F 

H1 

W1 

O 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 
MSF-835. Hole distance (mm). 
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MSF e f 

-310 to -450 44 39 
-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF- 
310 to MSF-835). 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

Table 11 Busbar distances 

MSF model 
Dist. hi. 
(mm) 

Dist. wl 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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875 

03-F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole patter?? Imabar MSF -1000 to -1400. 
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6.2 Connections 
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03-F54_1 

0 

O 
0 

I CI 0 
=J2 

CD ,=,J1 la, u 

a- u 

reirV.,)-A :1, 
2 ' ! Ez, 

-- (- - n E 
2A. 22123 24 31 2gEl Eige 000 i 

\J 
1 

0 PE 9I7o le 
IN - 75 76 7 7_6 

:3 = 1 BFI 

\-----=:*' r 
L ---- 

:-.1-- 

T1---1--4 

(c--) 

1 

T2 °----. 

0 
a_r_ 
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Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, L (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, L3 

5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, L. (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth k (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 26 Connection of MSF-170 10 MSF250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, J. (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth _L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, L3 
5. Motor power supply Ti, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, 4 (PE), Mains supply and 

Motor 
2. Protective earth,l_. (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, 1.2, L3 

5. Motor power supply T1, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd _L 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 ka 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 ki2 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kQ, current signal: 100 0.. 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 [al. 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 IcS2 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2-10V; min load impedance 700Q 
0-20mA and 4-20mA;max load impedance 75052 

21 Programmable relay Kl. Factory setting is "Opera- 
tion" indication by closing terminal 21 - 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kc2 Switch back level 2.2 k52. 

71-72* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer 

76 Current transformer input, cable 51 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

Ll L2 L3 PE 

100-240 - *10% 

PE 

L1 L2 L3 PE 01 02 PE 21 221 231_5 241 33 K3 3 69 70 

T1 T2 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

w 

O 

o 
start /stop 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
5 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked L1, L2 and L3 and the motor side 
with T1, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay K1 (terminals 21 and 22) to the con- 
trol circuit. 

5. Connect PCB terminal 12 and 13 (PCB terminal 
11-12 must be linked) to, e.g. a 2-position switch 
(on/oFF) or a PLC, etc., to obtain control of soft 
start/stop. (For start/stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 

used, the Kl then controls it. Always use standard commercial, 
slow blow fuses, e.g. type gi, gG to protect the wiring and 

prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. All signal inputs and 
outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

Ll 
L2 

L3 

N 

PE 

L1 L2 L3 PE 

T1 12 13 PE 

01 02 PE 

11 12 13 

11 22 

14 

23 

15 

1224 

16 17 

33 K324 32 

Th 
69 

75 

70 

76 77 18 19 

0 
PTC 

star t /stop 

Analogue in 

Lt 2: 
PSI 

+ Analogue out 
O AV 
2 10V 

O 20mA 
4 20mA 

Parameter set Psi P52 

open open 

2 closed open 

3 open closed 

4 closed closed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

Li 

72 

L3 

N 

PE 

Ll L2 L3 PE 01 02 PE 21 
K1 22 23 K2 24 33 K 31 32 69 70 

11 12 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

OF 

von ts16p 

03-F20 

Fig. 31 Forward/reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET-UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSF. Table 13 

gives an overview of the menus, see also Chapter 13. 

page 79 (set-up menu list). 

Table 13 Set-up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001-008 Basic 

Ramp up/down parameters 001-005 7.1 

Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 7.3 

Extended 
functions 011-199 

Voltage control dual ramp 011-014 7.4 

Torque control parameters 016-018 7.5 

Main functions 020-025 7.6 - 7.10 

Additional functions 030-036 7.11 - 7.14 

Slow speed and Jog functions 
037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

Input Digital input 057-058 7.19 

Parameter set selection 061 7.20 

Motor protection 071-075 7.21 

Main protection 081-088 7.22 

Application protection 089-099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor/machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

001 °0 

3 0 
Setting the initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice. 

002 °0 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

0030 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 
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0040 

o F F 

Setting of stop ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

0050 

0. 0 
RMS current 

Default: 

Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

0 0 6 °0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START/STOP/RESET command via 
the keyboard. 
- Press the "START/STOP" key on 

the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separate 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start if 
terminals 11, 12, 13 is in start position. 

3 

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option. 

NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4_1/ 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start/stop with automatic reset at 
start 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12 and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 

start command is given there will automatically be a 

reset. 

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect the 
start/stop. 

7.2.3 3-wire start/stop with automatic reset at 
start. 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 ° 0 

O F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

0 0 8 ° o 

0 F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF 
Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

NOTE! Menu 007 must be "on". 

7.4 Voltage control dual ramp 
To achieve even smoother ramps at start and or stop, a 

dual ramp can be used. 

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001-004 and 007-008 and proceed with 
the following steps: 
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01 1 °0 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

0 1 2 °0 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

013' 0° 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

0 1 4 °0 

o F F 

Setting of stop ramp time 2 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp 2 disabled 

1-60 
Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current 

drawn when starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

more information on the Torque control setting. 

0160 

1 0 
Initial torque at start 

Default: 10 

Range: 0 - 250% of In 
Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

0 117 °0 

1 5 0 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

0 1 8 ° 0 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0 2 0 °0 

Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021-025 must be "oFF". 

Current 

Current 
limit at 
start 

Voltage ramp 

Time 

03-F109 

Fig. 34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
Set the current limit to a suitable value e.g. 300% of 
In in menu 021. 

9. 

0210 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 

given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 
longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 

stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022 °o 

o F F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the in- 

crease in the temperature of the motor must be 

taken into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 
(U). 

J1 

ilk U 

12t23124131_ 32 1-24glia_511_71Ta! 
I fliqLE 

Fig. 38 Setting voltage or current for analogue input. 

0 2 3 °o 

o F 
F 

Selection of Analogue input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2-10V/ 
4-20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0 214 °0 

o F F 

Setting of D.O.L start 

Default: .oFF 

Range: oFF, on 

oFF 
D.O.L. start disabled. 
Voltage Ramp enabled. 

on D.O.L. start enabled 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-023, 025 must be "oFF". 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre-defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 

good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Example: 
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/ 
70% the current peak will not appear. 

The end torque is increased mainly if the applica- 
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low. 

02 5 °° 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 
Torque control with square torque 
characteristic 

NOTE! Torque control mode is only possible when Voltage 
Ramp mode is enabled (menu 020-024 are "oFF"). 

Torque 

2.5 Tr, - 

2 Tn 1 Linear 

2 Square 

1.5 Tn End torque 

Tn 

0.5 Tn 

Nominal 

Initial torque 

Start time Stop time 

End torque at stop 

Time 

03-F37 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See 5 4.6, page 19, which main function that can be 
used with the torque boost. 

0 3 0 °o 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

0 31 °° 

3 0 0 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by-pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built-in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 

available. Code No 01-2020-00. 

0 3 2 ° 0 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as in Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 
PE 

El 

\ \ \ 

L1 L2 L3 PE 01 02 PE 211 Ki 221 23LK2 24 331 K3 31 32 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 

T1 T2 T3 PE 

L 

Current transformer position 
and connection 

For MSF-017 to MSF-250, 
see Fig. 44. 

For MSF-310 to MSF-1400. 
see Fig. 45. 

69 70 

75 76 77 

start /stop 

03-F19 

Fig. 43 Bypass miring example MSF 310-1400. 
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Ti 

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

Fig. 44 Current transformer position when Bypass MSF-017 to MSF-250. 

Ti 

Brown to 
terminal 77 

SOFTSTARTER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

w 

03-F57 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

0 3 3 °o 

o F F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC is used the EMC-directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, 5 

7.19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see 5 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply L1, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change L1, L2 and L3 to MSF or motor. 
At start K1 is activated and connects Ll, L2, L3 

then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after 1s K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35. 

NOTE! For several start/stops it is recommend to use the 
PTC input. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 

is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

0 3 4 °0 

, 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1 - 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Torque 

Softbrake 

Dynamic DC 

Nom. speed 

03-F121 

0-speed 

Fig. 46 Braking time 
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0 3 5 0 
0 

1 0 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0 3 6 ° o 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

a 

\ \ \ 

Ql(fwd) 

Q2( rev) 

Ll L2 L3 PE 01 02 PE 211 K1 22 23 241 33 K3 31 32 69 70 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

PE 

1 J 
0 start/stop 

03-F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG"-commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC-Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 
Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 

§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Speed 

nN 

0.14 
nN Slow 

speed 
at start 

St 
aanctmand 

Ramp time Full voltage 
at start running 

Closed 

External Open r-LF-Li 
signal 

Ramp time' Slow 
at stop speed 
including at stop 
DC-brake 
time 

Time when signal is ignored 

Time 

topped 

I 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

0 3 7 ° o 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

0380 

o F F 

Slow speed time at start 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

0390 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1 - 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

Speed 

nN 

0.14 
*nN 

03-F41 

Nominal speed 

Slow speed 

Slow speed Ramp time at Full voltage Ramp time Slow speed 
at start start running at stop in- at stop 

'eluding DC- 
6rake time 

Stop command Stopped Start command 

Time 

Fig. 49 Slow speed at start/stop during a selected tittle. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC-brake after slow speed at stop [040] 
A DC-brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC-brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG 6-.) " and "JOG f:.) " keys are used. 

0400 

o F F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

160 DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if no specific motor 
data is selected, but the performance will not be optimal. 

0 41 °° 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

0 4 2 
0 
0 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 4 3 0 
0 

7 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
0 
0 

4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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0 4 5 
0 
0 

0. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it to "oFF" 
and then to menu 001. 
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7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, K1 and K2 (closing contacts), are 
programmable. 

K1 and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 

chosen the relay K2 will be dedicated to this function. 

Motor 
voltage UN 

Function 
Operation 

Run 

Function 
Full voltage 

Time 

Starting Full 
time voltage 

Start 
delay 
0,1 sec. 

Stopping 
time 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

0 51 °0 

1 
Setting of K1 indication 

Default: 1 

Range: 1, 2, 3, 4, 5 

1 K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre-alarm" 

4 No function 

5 K1 is set for "Run" 

0520 

2 
Setting of K2 indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 
is necessary to change the relay functions in menu 
51-52 manually to the Bypass functions (see § 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0-10V, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

PCB terminal 

0-10 V 

2-10 V 

0-20 mA 

03-F46 4-20 mA 

154151 
22123.1rA_ 31132 33] sslts 
13 /3 /3 El 1-3 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

0540 

o F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

1 
Analogue output is set to 
0-10V/0-20mA 

2 
Analogue output is set to 
0-10V/4-20mA 
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4. Choose a read-out value in menu 055 

0550 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0-5x In 

2 
Line input RMS voltage, default 
range 0-720V 

3 
Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

5 6 0 
0 

1 0 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscale Pscale 

100% 0-5x10 0-720V 0-2xPn 

50% 0-2.5x1, 0-360V 0-P0 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for Ji is voltage control. 

J1 
J2 

waHEEEllian 
1 22 2 4131 3 

-`E-S3WSa0=1 
6 12 

'9 9 

Fig. 53 Setting ofJ1 for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control is program- 
med (see § 7.8, page 41) the analogue input can not be 

used for digital signal input. The menu 57 is then 
automatically set to OFF. 

0 5 7 ° o 

o F F 

Digital input selection 

Default: oFF 

Range: oFF, 1-4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0 58 ° 0 

1 
Digital input pulses 

Default: 1 

Range: 1-100 

If Menu 57=1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con-. 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 

03-F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Pik 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 

other parameters are not allowed to change. 
It is possible to change parameter set at stop and at 

full voltage running. 
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0610 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

0 7 1 ° o 

no 
Motor PTC input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm if it is not selected oFF. 

072°0 

thermal 

1 0 
Internal motor 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 

page 44). 

CAUTION! Used thermal capacity is set to 0 if the 
control board loses its supply (terminal 01 and 
02). This means that the internal thermal model 
starts with a 'cold' motor, which perhaps in reality 
is not the case. This means that the motor can be 

overheated. 

Overload time sec 
100000 

10000 

1000 

100 

10 

1 

1 10 

40s 
30s 

20s 

10s 

5s 

2s 

Current (x 'nom) 

03-F50 

Fig. 57 The thermal curve 
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0 7 3 ° 0 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0 74 ° 0 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0 7 5 ° 0 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 
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7.22 Mains protection 

0 8 1 ° 0 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

0 8 2 ° 0 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 Set the response delay time for 
unbalanced voltage alarm F8. 

0 813 ° 
0 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% U n 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 84 ° 
0 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0 8 5 ° 
o 

o F F 

Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

086 ° 0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

0 8 7 ° o 

Phase sequence 

Default: 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

0 8 8 ° 0 

o F F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed in menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select., 

In combination with the pre-alarm function, see 
5 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

0 8 9 °0 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0 9 0 ° 0 

0 
Output shaftpower in % 

Default: 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be in full voltage running before an 
auto set is permitted. 

The actual power is regarded as 1.00xP 
The set levels are: 

Power max alarm limit[092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm limit[096]: 
Power min alarm limit[098]: 

act. 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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0910 

10 
. Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

0 912 ° 0 

1 1 5 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0 9 3 ° o 

o F F 

Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Alarm level. 
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7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 

Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status is always available on the serial 
communication. 

0 9 4 ° o 

1 1 0 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0 915' 0° 

o F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF ' Max Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Max 
Pre-Alarm level. 
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096°0 0 

9 0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097 ° 
0 

o F F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

098 ° 0 

8 5 
Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

a 
'-' 

a 
`' 

0 
0 

delay 

o F F 

Min alarm response 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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92 Max Alarm (115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNom or 

Autoset:Pmom ENTARY 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

4111MIN 
93 Response Delay (1s) 

4 OPERZE2 

Underload situation Overload situation 

95 Response Delay (1s) 

91 Start Delay(10s) 

93 Response Delay (/s) 

95 Response Delay (1s) 

03-F96 
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7.24 Resume alarms 

7.24.1 Phase input failure 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 

Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

1010 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 

single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

102 ° 0 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions is for all control modes. 

1030 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

o 4 ° 0 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

JOG A 

03-F108 

Fig 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1-F16) have a priority over menu 105 (as they have 
for all menus). 

105°0 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 
Pressing "+"/"-" will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 ° 0 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

112' ° 0 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 (30 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114 ° 0 

I 
Serial comm. contact 
interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

1 9 9 ° 0 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

2010 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2 0 2 °0 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

203°0 

0. 0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value' if generator mode. 

2 0 4 ° 0 

0. 0 
Power factor 

Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start. 

2 0 5 °o 

0. 0 0 0 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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206 °° 

n o 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207°° o 

0. 0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208 ° 0 

0. 0 
Operation time 

Default: 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

211°° 
, 

0. 0 
RMS current in phase LI 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 °0 

0.0 
RMS current in phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213°° 

0. 0 
RMS current in phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214 g 

0 
Main voltage LI-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215°° 

0 
Main voltage LI-L3 

Default: 

Range: 0 - 720V 

View main voltage L1-L3. 

216°° 

0 
Main voltage L2-L3 

Default: - 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

4-1 " for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

2 21 °° 

no 
Locked keyboard info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREY 4- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9 01 °° 

F 1 
Alarm 

Default: 

Range: F1-F16 

View actual alarm 
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8 PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 

Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER/RESET") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 
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8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not corn- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

F11 Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. 
One or more thyristors probably darn - 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl. 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

Perhaps PTC connection. 
Perhaps incorrect nominal 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
tion is used. 
If internal protection is used, per- 
haps an other class could be used 
(menu 072). 
Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
' perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

F5 
(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail- 
ure. 

Check the machine and motor 
bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 . 

(Below min power limit) Underload 
Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

F11 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. _ 

F13 
(Open thyristor) Perhaps a damaged thyristor. 

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 

y probabl 
Make a restart. Ishorted. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 

menu 112) 
- Parity ( 

- Baudrate (menu 
113). 

If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 

reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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Observation Fault indication Cause Solution 

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

If 'Torque control' or 'Pump con- 
trol' is selected, it is necessary 
to input motor data into the sys- 
tem. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

Starting time too short. Increase starting time. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

.Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
tion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function. 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

- 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

_ _ _ _ If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '--' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

WARNING! Do not touch parts inside the enclosure of 
the unit when the control and motor voltage is 

switched on. 

Regular maintenance 
Check that nothing in the soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and busbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
L 0 NWO RKS : 01-1737-01 
FIP 10: 01-1738-01 
INTERBUS -S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Projibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

". a, 0,00 

03-F120 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x417 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01. 1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 I 50 50/125 80 63/160 I 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 70 90 120 140 180 180 I 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x 126x 260 320x 126x 260 320x 126x 260 320x 126x 260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
i 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF017-060 5000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF110 MSF145 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF-085 MSF110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 100 100/250 1 125 125/315 180 160/400 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 260 260 I 290 330 400 440 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection /Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF210 MSF250 MSF-310 MSF370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF-170 MSF210 MSF250 MSF-310 MSF370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/400 200 250/400 315 250/5001 315 315/6301 400 400/8001 500 

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 630 630 1 750 750 W 930 1 1100 1100 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x 260x 260 500x 260x 260 500x260x260 532x547x278 532x547x278 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 mis A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525V 50/60Hz Model MSF-450 MSF-570 MSF710 MSF-835 MSF1000 MSF-1400 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0:30: 
50-10 
heavy 

3 0-30* 
' 50-10 

normal/ 
light 

5.0-30: 
50-10 
heavy 

3 0-30' " 50-10 ,, normal/ 
light 

5.0-30: 
50-10 
heavy 

3 0-30* 
' 50-10 

normal/ 
light 

5.0-30: 
50-10 

3 0-30' " 50-10 
normal/ 

light 

5.0-30: 
50-10 
heavy 

3 0-30' 
' 50-10 ,, 

"`."-/ light 

5.0-30: 
50-10 
heavy 

3 - 3'0- 0' 50-10 
normal/ 

light 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 1250 

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01- 1316.01 01-1317-01 01-1318-01 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-1318-02 01-1319-02 

3x200-690V 50/60Hz Model MSF-450 MSF570 MSF710 MSF-835 MSF1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-1338-01 014339-01 

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) -500/1 k I 630 630/1 k I 800 800/1 k I 1 k 1 k/1.2 kl 1 k lk/1.4 k I 1.2 k 1.4 k/1.8 kl 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 1 3375 4200 I 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 46 64 78 80 175 175 

Connection, Busbars Al (bolt) 40s8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A. 250 V resistive load, 3A. 250 V inductive load (PF=0.4) 

Type of protection /insulation 

Type of casing protection 
I 

IP 20 IPOO 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

M SF-060 200 22 

M SF-075 250 42.5 

M SF-085 300 71.2 

M SF-110 350 95.6 

M SF-145 450 137 

M SF-170B 700 300 

M SF-210B 700 300 

M SF-250B 800 450 

M SF-310 800 450 

M SF-370 1000 600 

M SF-450 1200 2100 

M SF-570 1400 2700 

M SF-710 1800 5300 

M SF-835 2000 

M SF-1000 2500 

M SF-1400 3500 
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13. SET-UP MENU LIST 

enu 
nuMmber 

Function/Parameter Range Par.set 
Factory 
sett ing Value Page 

001 Initial voltage at start 25 - 90% of U 1 - 4 30 page 36 

002 Start time ramp 1 1 - 60 sec 1 - 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1 - 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1 - 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1 - 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on - oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1 - 4 90 page 38 

012 Start time ramp 2 oFF, 1 - 60 sec 1 - 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1 - 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1 - 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1 - 4 10 page 39 

017 End torque at start 50 - 250% Tn 1 - 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1 - 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1 - 4 oFF page 40 

022 Pump control oFF, on 1 - 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1 - 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1 - 4 oFF page 41 

025 Torque control oFF, 1, 2 1 - 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1 - 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1 - 4 300 page 43 

032 Bypass oFF, on 1 - 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1 - 4 oFF page 46 

034 Brake active time oFF, 1 - 120 sec 1 - 4 oFF page 47 

035 Braking strength 100 - 500% 1 - 4 100 page 47 

036 Braking methods 1, 2 1 - 4 1 page 47 

037 Slow speed torque 10 - 100 1 - 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 sec 1 - 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 sec 1 - 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1 - 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50 

042 Nominal motor current 25-150% Insoft in 
Amp 1 - 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 1 - 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1 - 4 Nnsoft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1 - 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 - 
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number Function/Parameter Range Par.set 
Factory 

ng 
Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1 - 4 oFF page 52 

055 Analogue output value 1, 2, 3 1 - 4 1 page 52 

056 Scaling analogue output 5 - 150% 1 - 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1 - 4 oFF page 53 

058 Digital input pulses 1-100 1 - 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1 - 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1 - 4 115 page 56 

084 Response delay over voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1 - 4 85 page 57 

086 Response delay under voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 - - 
091 Start delay power limits 1 - 250 sec 1 - 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1 - 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1 - 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1 - 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1 - 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59 

101 Run at single phase input failure no, YES 1 - 4 no page 61 

102 Run at current limit time-out no, YES 1 - 4 no page 61 

103 Jog forward enable oFF, on 1 - 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1 - 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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nuMmber 
Function/Parameter Range Par.set 

seenu 

Factory 
tting Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 

206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 - 
208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 - 
214 Line main voltage L1 - L2 0 - 720 V page 64 - 
215 Line main voltage L1 - L3 0 - 720 V ----- ------ page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES ----- no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 -915 Alarm list, Older error in chronological order Fl - F16 ----- - - - -- page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T= 
" (N 

-L2x2it) 
60 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14. INDEX 

Numerics 
2-wire start/stop 
3-wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 

Alarm reset 
Ambient temperatures . 10, 20, 

77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 

Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below nun power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 

cos phi 
Current 
Current in phase Ll 
Current in phase L2 
Current in phase L3 

Current limit 
Current limit time-out 
Current transformer 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

37 

37 

67 

67 

65 
23 

74, 75, 

32 

32, 41 

32, 52 
52 
52 

57 

37 

62 

10 

67 

47 

47 

46 

25, 26 
43 
44 

24 
10 

32 
19 

7 

23 

28, 32 

23, 37 

32 
33 

28, 31 

94 
50 

63 
64 
64 
64 
39 
61 

45 

41 

46 
49 
23 
23 

Device connections 28, 31 

different operation situation 22 

Digital inputs 32 
Dimension 25, 74 
DIN VDE 0100 24 
Direct On Line start 41 

Dismantling 2 

Display next window 23 

Display previous window 23 

Dual voltage ramp 38 

E 

Electrical characteristic 32 

Electrical Data 74,75,76,77 
EMC 74,75,76,77 
Emergency 9 

End torque 39 

F 

Factory settings 63 

Features 9 

Forward/reverse 34 

Free circulation of air 24 

frequency 50 

Frequency inverter 20 

Front cover 91 

Full speed not reached 67 

Full voltage 51 

Full voltage start 41 

Function 79 

G 

General Data 74 

General description 21 

H 

Heat dissipation 20 

High ambient temperatures 43 

Increase value 23 

Increase value of setting 23 

Initial torque 39 

Initial voltage at start ramp 1 36 
Initial voltage at start ramp 2 38 

INSPECTION AT DELIVERY 7 

Installation 24 

Insulation test 20 

J 

JOG Forward 23, 61 

JOG fwd/rev 
JOG Reverse 23, 61 

Jumper J1 41 

Jumper J2 52 

K 

Keyboard 73 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre-alarm limit 
Max pre-alarm response delay 
Mechanical Data 74, 75, 

Menu 
001 

002 
003 
004 
005 
006 
007 
008 
011 

012 
013 
014 
016 
017 
020 
021 

022 
023 
024 
025 
030 
031 

032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 

23, 65 

23 

9? 

24 
57 

67 

20 

81 

10 

28, 31 

10 

71 

19 

58 

58 

58 

76, 77 

36 

11, 36 

36 

11,36 
12, 36 
12, 37 

38 

38 

38 

38 

38 

38 

39 

39 

39 

40 

40 

41 

41 

42 
43 

43 

43 
46 

46 
47 

47 

48 
49 
49 
49 

11, 50 
50 

11, 50 
11, 50 
11, 50 

11, 50 
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051 

052 
054 
055 
056 
057 
058 
061 
071 
072 
073 
074 
075 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
101 

102 
103 
104 
105 
199 
201 

202 
203 
204 
205 
206 
207 
208 
211 
212 
213 
214 
215 
216 
221 
901 
RMS current read-out 

Menu expansion 
Menu Structure 
Min alarm response delay 
Min power alarm limit 
Min power pre-alarm limit 
Min pre-alarm response delay 
Minimum free space 
Motor 

51 

51 

52 

52 

53 
53 

54 
55 
55 

56 

56 
56 
56 

56 

56 
56 

57 
57 

57 

57 
57 

57 

58 

58 
58 

58 

58 

59 
59 

59 
59 

61 

61 

61 

61 

62 

63 
63 

63 
63 

63 

63 

64 
64 

64 
64 

64 

64 

64 
64 

64 
23, 65 

65 
12 

38 

59 
59 
59 
59 

24, 25 
31 

Motor current 50 

Motor data 50 
Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 

Motor voltage 50 
MOUNTING 24 
MOUNTING/WIRING 24 

N 

Next 23 

Nominal frequency 
Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 

NT C the rmi sto r 

0 
Open thyristor 67 

Operation 51 

Operation time 63, 64 

Operation/Set-up 23 
Operator panel 
Output motor shaftpower 63 

Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 

Parameter 79 

Parameter Set 32, 54 

PFC 46 

Phase compensation capacitor 20 
Phase input failure 67 

Phase loss 61 

Phase reversal alarm 67 

Phase sequence 57 

Pole-changing contactor 
Potentiometer 32 
Power consumption 63 

Power factor 63 

Power Factor Control 46 

Power loss 10 

PPU unit 
Pre-alarm 51, 58 

Prevent damage to the thyristors ....24 
Previous 23 

Programmable relay 51 

Programming and presentation unit 
(PPU) 21 

protection/insulation ... 74, 75, 76, 77 

Protective earth 28, 31 

PTC 55 

PTC Thermistor input 
Pump control 40 

Q 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 
Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 

Relay K3 32 
Remote 23 

Reset 23 
reset 66 
Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 
Running motors 
Running-LED 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 

Shielded motor cable 20 
Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 90 

Slow blow fuses 33 

Slow speed time at start 49 

Slow speed time at stop 49 
Slow speed torque 48 
Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 
standard commercial fuses 78 
Standard wiring 10, 33 

Standards 6 

Start command 
Start delay power limits 58 

Start ramp 1 36 

Start ramp 2 38 

Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 
Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 
STARTING/OPERATING 79 
Starts per hour 67 

Starts per hour limitation 56 

Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 

Stop command 
Stop ramp 1 36 
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Stop ramp time 2 

Stop time ramp 1 

storage 
Supply voltage 32, 

38 
11 

7 

74 
switch 9 

Switch the device off 
Switch-off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 
Terminals 32 
Thermal capacity 56 
Thermal protection 55 
Tightening torque 25 
Torque boost active time 43 

Torque boost current limit 43 

Torque booster 43 

Torque control 42 

Trained personnel 7, 10 

Transport 7 

TROUBLESHOOTING 68 
Two speed motor 90 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 
Voltage 63 
Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 
Wiring example 34 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry'zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek-ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

El pro Drive , S. R. 0. 
ul. Miru 3 

CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Eniotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
info@emotron-as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
info @emotron.nl 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trevor@emotron.freeserve.co.uk 

Emotron El-RSA 
Aribau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron@emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843-5816 
pauLhackett@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Esquire Engineering sdn bhd 
13, Jln Jurutera U1/23, Seksyen U1 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 

Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingenior Ivar Pettersen ASPostboks 
166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum@pettersen.no 

K.K. El-Fi 

2-18-4 Hagoromocho 
1900021 Tac ha kawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki@el-fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 

12, a-Abee Ema'ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban@irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann@pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 
KOWLOON BAY 

Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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EQ 
ESTABLISHED 1981 

Job 14756 

ELECTRICAL PARTS 
SCHEDULE 

BRISBANE WATER 
GENERATOR TRAILERS 

QTY MATERIAL SCHEDULE MANUFACTURER SUPPLIER PART NUMBER 
1 Panel B&R Haymans DD12124 
1 Voltmeter (0-500V) B&R Bridex R-DM3256-M 
1 Ammeter (0-200A) B&R Bridex R-DM3258-0200-M 
1 Frequency Meter (240V50Hz) B&R Brtdex R-DM3270-M 
3 CTs (200/5) B&R Bridex R-AMC2-10050200 
1 Voltmeter (0-20V DC) B&R , Bridex R-BC72-20VDC 
1 Ammeter (0-10A DC) B&R Bridex R-BC72-10ADC 
1 Control'Switch (On-Off) B&R Aust Sol CA10-A291-NT2 
1 Charger B&R Aust Sol CA10-B2R251-FT2 
2 Push Buttons Lights (N/C) B&R NHP D5P-F1/3LX01 
1 Push Buttons Emerg Stop (N/C) B&R NHP D5p-MTF/3LX01 
1 Push Buttons Emerg Stop Enc B&R NHP D5-1PYP5A1 
1 Push Buttons Mute Yw (N/O) B&R NHP D5P-F5/3LX10 

' 3 Fuses B&R Alstom FMC101 
6 Fuse Cartridges. B&R Alstom 10G06 
1 DC Voltage Sensing Relay Bryce Bridex M1BVR 12VDC 
1 MCCB NS160NOTM125D (125A3P) Bryce Schneider 30631 
1 MCCB Shunt Trip (12V DC) Bryce Schneider 29382 
1 MCCB Aux SDE Bryce Schneider 29450 
1 MCCB Aux SDE Adaptor Bryce Schneider 29451 

. 1 MCCB Door Clutch Bryce Schneider 29338 
1 MCCB Long Terminal Shrouds Bryce Schneider 29323 
1 'N' Bar Bryce Selectrix BP165 12 
1 'E' Bar Bryce Selectrix BP165 12 
1 MCB 2P 16A DCB1 Bryce Schneider 25817 
4 MCB 2P 4A DCB2,4,5,6 Bryce Schneider 25815 
2 MCB 2P 10A DCB3 Bryce Schneider 25816 
1 MCB 1P 6A ACB7 Bryce Schneider 25801 
1 Siren Bryce WES ES514 
1 MCB 3P 20A ACB6 Bryce WES 
3 Lamps Red 12V DC NHP D5P-P4/D5-3LDO 
3 Lamps Green 12V DC NHP D5P-P3/D5-3LDO 
1 Lamps Yellow 12V DC NHP - D5P-P5/D5-3LDO ' 

1 AC Voltage Sensing Relay Bridex M3-PRC-5 415V 
10 Relays DC 12V - NHP 56340074 12V DC 
11 Relays Bases NHP 94.04 

1 Relay AC 240V PRR NHP 55.32.0054.240V AC 
2 Timers (PLT, CLT) 12V DC ISOLEK LS3K-B 
1 Timers (PRT) 240V ISOLEK LS3K-B 
1 Inlet Socket 10 10A S Clipsal Rexel CLI435VFIO 
2 Outlet Socket 10 15A Clipsal Rexel 56C315 
1 Outlet Socket 30 20A Clipsal Rexel 56C520 
1 Outlet Socket MCB 3P 32A ACB4 Schneider 29834 
1 Outlet Socket RCD 4P 30mA RCD5 Schneider 12225 
2 Outlet Socket MCB/RCD 16A 30mA RCD3,4 Schneider 12900 
2 Flood light MCB/RCD 10A 30mA RCD1,2 Schneider 19403 

2/1 Flood light Sw's 2P Rexel 56SW220LE/56EZ 
1 Phase Reversing Switch NHP LA7-100-3753 

Terminals DORE 
Duct 
Labels 

1 _Wire and Numbers 
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EQUIP' 
ESTABLISHED 1981 

Job 14756 

ELECTRICAL PARTS 
SCHEDULE 

. BRISBANE WATER 
GENERATOR TRAILERS 

QTY MATERIAL SCHEDULE MANUFACTURER SUPPLIER PART NUMBER 
DGSB - ALT PWR Cable 25mm2 Triangle 
Lugs 
Glands NCG20 
Earth 

3 4ft DC Fluoros Hayman CPLTSP415 
3 12J240V 36W Inverters WES FL12-40 
3 Door Switches Schneider XCK-2121-P16 
1 Lamp Test PB BE NHP DP5-F6/D5-3LX10 
1 Soft Starter Emsby EMOTRONMSF60 
1 Cohtactor (PC1) 240V NHP CA7-72-01.240VAC 
1 Contactor (PC2) 240V NHP CA7-16-01.240VAC 
1 Overload (5-15A) NHP CEP7-A32-32-10 
1 MCB C6ON 40A Schneider 25835 
1 MCB C120N 125A C Curve Schneider 18369 
1 Start Push Button GN NHP D5P-F3/3LX10 
1 Stop Push Buttong RD NHP D5P-F4/3LX01 
1 E-Stop Push Button 40mm NHP D5P,MT4/3LX11 
1 Level Sensing Relay MultiTrode . Rexel MTR2 
1 Level Sensing Probe MultiTrode Rexel 0.5/3-20 
1 Level Sensing Probe Plug Moeller 01NB013/01NA013 
1 Level Sensing Probe Socket Moeller 01N4013/01NA027 

60m 4c & e 16mm2 Cable Triangle E2OPDXN/5C16BK 
2 Output socket surface mount 125A 5P Mennekes Philtone Systems 216 
2 Plug 125A 5P Mennekes Philtone Systems 1447 
1 Socket Plug and Protection Cap 125A 5P Mennekes Philtone Systems 1454P 
1 Decontactor DSG Spin Mennekes Moeller 3164017/316A013 
1 Pump Starter O -M -A SW Marachel Aust Sol CA10-AU145R-FTZ 

Pump Control 37K-0-7.5KwSW Aust.Sol CA10-AU144R-FTZ 
1 Contactor Aux Contact Blocks NHP CA7-PU-22 
1 Contactor Aux Contact Blocks NHP CA7-PU-522 
1 Lead Light 12V DC Fluoro Ashdown 62-90460 
1 Lead Light Socket Clipsal Rexel CLI402/32 
1 Lead Light Plug Clipsal Rexel CL1492/32 
1 Lead Light Lead 15m Hartland HC2032 
3 Globes Red 12V NHP BA9S-RL-12VACDLM 
3 Globes Green 12V NHP BA9S-GL-12VACDLM 
1 Globes Yellow 12V NHP BA9S-YL-12VACDLM 
1 Engine Control Units Deep Sea SE 520 
1 Battery Chargers 24V 5A . , Deep Sea SE 
1 Governors' GAC SE 
1 Gauge 24V DC OP SE 
1 Gauge 24V DC ET SE 
1 Gauge 24V DC HV SE 
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BRISBANE WATER 
Job No. 14756 

MECHANICAL PARTS 
SCHEDULE 

MEI :1110,1PRONNYTOMERSIEMEN OM alaigilil ME :3523 SMANNINEREM 
Suspension - Axles - Wheels - Tow Hitch Trailer World 

Fire Extinguisher Flame Guard 

Hinges Mc Cullum 

Door Catces S.E.P. - 

Trailer Lights Ashdown 
. 

Level Switches BEP " 

Spare Tyre Winch ' Boss Wrecking 

Flood Lights Sylvania 

Solar Panel '- BP Solar 

. 

, 

. 

. 

, 

, 

. 

,, , 

. 

. , 

. 
. 

, 
, ._, 

_ 
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