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ROGHAN ROAD GAS EXTRACTION 
'ENGINESTART UP AND SHUT DOWN PROCEDURE 

START UP 

Follow Roghan Road Gas, .Extraction Plant 
procedure up. td:the'stepprior tvplant 

'Open 6oalesCing Filter supply: jy3 

Open - coalescing Filter deliyery. V25.- 

Drain and close cPalescing Filter valves: N26., V27- 

start pp. and. shut:down 
start up. ' 

Open:engine fuel. supply in line. valve. 

Open methane seperator supply valve. V29 

7. iOpen engine fuel valve.' V30 

.8. 'Open engine oil make lip 'valve.. 1/31 

9. Check engine oil (dip 'Stick) level, 

10.. ObserVe.gaS-engine:alternator:alarm panel and reSet.if required. 

Switch. radiator 3 phase isolator to ON 

12.: Switch Gas Engine Alternator (GEA') control panel engine' selector, 
.0N. . 

13. Complete Roghan Road Extraction plant start u 
procedure. 

14. Ensure Blower bypass selector is OFF. 

15. Engine should automatically start 5 minutes 
up. 

16. Complete engine check list and log. 

SHUTDOWN 

Complete system: 1. Follow shut down procedure of Roghan Road 
plant start up and shut down procedure. 

2. Reverse engine start up procedure.. 

Engine-Pnly: Switch engine selector to.OFF.: 
NOTE:: Emergency stovshouTd only be 

emergency stop 'of engine.. 
Reyerse startup procedure. 
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ROGHAN ROAD GAS ENGINE ALTERNATOR SET 
OPERATIONAL PARAMETERS & SUPPLIERS 

GEA CONTROL PANEL: 

Phase failure/rotation/imbalance relay EMAIL 2P740 sensitivity 10%. 

SUPPLIER: BCC STOCK 

Genaust AVR. 380 series 

Overload 
Underspeed 
Volts 
Stability. 

SUPPLIER: Genaust Power P/L 

'6 La Salle St 

>55 amps <80 amps DUDLEY PARK SA 5008 

48HZ (08) 269 7000 

240 volts AC 

Maximum 

Alternator. 
Thermocouple relay SHIMADEN SR41 

Thermocoaple type. 
.Temperature alarm 

High speed fan Thermal overload 
Low 'speed fan Thermal overlOad 

Woodward 2301A speed controller 

Start fuel limit 
Actuator compensation 
Reset Rate 
Gain 
Ramp time 
Low idle. 
Rated speed 

II KII 

SUPPLIER: Control Equipment 
Commercial Rd 

FORTITUDE VALLEY 4006 

70°C 852 1936 

5 amps SUPPLIER: Klockner-Moeller 
2.2 amps Eagle Farm 

3 

.0 

10 

0 

0 

1600 RPM 

Delta Electronics Speed Sensor Mode DE097 

No. of teeth' (actual 190) 

Starter cut. out . 

-Underspeed 
Overspeed. 

Gas Engine Waukesha F817G. 

192 

200 
950 
1100 

-KIM Hot start lube oil heater OL61523 

PoWer rating 150W 

Danfoss KPS 79-060 L 3-121 . 

Temperature controller 

Temperature setting 70°C 

SUPPLIER: Dynamic (Governors) 
Turbo.Charger SerVices 
32 Raynham St: 
SALISBURY' 
275 1499' 

SUPPLIER: AS ABOVE OR 
Delta Electronics 
Cnr Cavan & 

Grand Junct Rds 
GEPPS CROSS SA 5084 
(08) 260 2522 

SUPPLIER: Danfoss P/L 
1/32. Billabong St 
STAFFORD 4053 . 

356 7911: 

Danfoss RT107 temperature switches 2 metre capillary 

Lube oil temperature alarm 

Water temperature alert 

Water temperaturealarm 

95°C SUPPLIER: AS ABOVE 
95°C 
100°C 
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ROGHAN ROAD GAS ENGINE ALTERNATOR SET 
OPERATIONAL PARAMETERS & SUPPLIERS . 

Danfoss RT103 pressure switches 

Low fuel pressure 
High fuel pressure 

SUPPLIER: Danfoss P/L 
1/32 Billabong St 

3Kpa STAFFORD 4053 
10Kpa 356 7911 

Murphy safety vibration switch Model V8-2 2g 

Engine..fuel pressure pre start up requirement. 

ThrOttled flare delivery valve back pressure OKpa 

Battery.'charger Delta Electronics DE001'. SUPPLIER: Delta EleCtronics 
. Cnr CaVan & 

Ty.00 cyclic Lead-Acid Grand Junct Rd 
., .GEPPS CJROSS'SA 5084. 

Cyclic Voltage cut in 26 volts (08) 260 2522 

Cyclic Voltage cut out. 28.5 Volts' 
Constant potential ' 276. volts 
.Cyclic charger current 6 -7. amps 
Under voltage inhibit 18 volts 

_Under voltage alarm 
Over voltage alarm 
Extra lowvoltage, 

Remote Radiator 

Thermo switch (for low 

24 volts, 
-29 volts 
21 volts 

speed fan start) 93°C 
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ROGHAN RD REFUSE TIP. GAS ENGINE CHECK. LIST/LOG - 

. P.7 TIANiER 24-6-92 

DATE - 

SEQEB HOURS RUN . . 

ALTERNATOR HOURS RUN . 

ALT. THERMOCOUPLE TEMP C 

ENGINE FUEL PRESSURE KPA . 

ENGINE REG.FUEL PRESS INS WG ..- 

. . 

COOLING WATER TEMP. C - 

LURE OIL TEMP C. 

LUBE OIL PRESS KPA - 

OILCOOLER OUTLET WATER TEMP C " ' 

ENGINE TACHOMETER RPM . 
. 

ENGINE EXHAUST TEMP CYL 1.0 

ENGINE EXHAUST TEMP CYL 2 C . 

ENGINE EXHAUST -TEMP CYL 3 C - 

----. 
ENGINE EXHAUST TEMP CYL 4 C 

ENGINE EXHAUST TEMP CYL 5 C 

ENGINE EXHAUST TEMP.CYL 6C 
CYCLIC BATTERY VOLTS 

BATTERY CURRENT AMPS ' 

SLOW FLOW OIL MAKE UP METER L ' 

SEPERATER WATER LEVEL 34 i 
MAKE UP OIL LEVEL % 

RADIATOR MAKE UP WATER LEVEL L 

RADIATOR WORKING LEVEL 34 . 

TOTAL SITE CURRENT AMPS 

. CHECK LIST 

FORCED AIR FAN . 

OIL LEAKS 

UNUSUAL ENGINE NOISES 

UNUSUAL ALTERNATOR NOISES 

UNUSUAL RADIATOR FAN NOISES 
. 

SHUT .DOWN/ ALTERNATOR HEATER . 

SHUT DOWN/ LUBE OIL HEATER 

' 
. 

COMMENT 

. . 

SIGNED 
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BRISBANE CITY COUNCIL 

MEMORANDUM 

From . 

Ref. No. 

Date 

Subject 

.s 
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REV 

225 

DESCRIPTION 

11 

3J 

5 

B 5kW UPGRADE. & TITLE CHANGE 

ORG. 

PT. 

DOOR HANDLE 

SEE t,'OTR 2 I. 
/ 

500 

AMMETER 

VOLTMETER 

3 

Cr ".= - -71 

1 

1 

II I 

I 

I 

II 

I 1 

II 

.1 

-1 I 

I 
I 1 

150 

I 

.11 

1. L- - - - - - 
11 X3 -- I "J 

I t 

I 

17- 

DATE ASSEMBLY GROUP REF NG No. 

06/ :45755-E2G A- 041 
SKEET 

1 

ITEM 

A , B 

FRONT ELEVATION 

ne11104.111. 

( 

ANTIVIBRATION MOUNT 

BATTERY CHARGER /\ 
/6 \ 

HINGE 

ANGLE IRON 75x75x6.3 

ANGLE IRON 5.Gx'SD% 6_3 

WI NSLADE & CO. PTY. LTD. 

45755 - E2GA.-067 
11.2412....70.11111111. OralinEnt. 

ORG N° 
rz 

V 

TITLE 

4514 GFA 
ENGINE INSTRUMENT PANEL 

GENERAL ARRANGEMENT 
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2301A 
SPEED 

CONTROL 

STAR; ACTUATOR 
CDm.ENSA,ION 

0 1311011M 

RESET GAIN 

0 .0 , 
,WOODWARIY 

n<cr),' ---'<'-7))s4' '2301A SPEED. CONTROL R111,9 .7.1 1:51 

.7.1M 

fL 
4N. uo 

.x TO1 
CR °ROOT 

114,7 119,17 
ceS 

17kj; AC1U77017 ..1.717E194. (CPT 10,..4.3 

CP", 

1 * - I t-.1.47 i.i rr- '-t-T., , 9 ,10 II t2 f3 1.4 15 18 '17 

a 4 
RAW. , LOW 'POSED 
.TINE IDLE SPEED 

Installation, Operation, and Troubleshooting 

WOODVVARD GOVERNOR COMPANY 

MANUAL 82020A 
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r. 

Read this entire manual and all other publications pertaining to the work to be perforMed before installing, 
operating, or servicimj this equipment. Practice all plant and safety instructions and precautions: Failure to follow instructions can cause personal injury and/or property damage. 

The engine, turbine, or other, type of prime mover should be equipped with an overspeed (overtemperatUre, or overpressure,' where applicable) shutdown device(s), that operates totally independently of theprime mover control device(s) to protect against runaway or damage to the engine, turbine, or other type of prime mover with possible personal injury or loss of life should the mechanical-hydraulic governor(s) or electric control(s), the actuator(s), fuel control(s), the driving mechanism(s), the linkage(s), 'or the controlled device(s)fail. 

CONTENTS SUBJUCT TO DAMAGE BY 

STATIC ELECTRICITY 

DO NOT OPEN 
EXCEPT AT APPROVED 

STATIC-FREE WORK STATION 

Electronic controls contain static-sensitive parts. Observe the following precautions to prevent damage to 
these parts. 

Discharge body static before handling the control (contact a grounded surface and maintain 
contact while handling the control). 

Avoid all plastic, vinyl, and styrofoam (except antistatic plastics) around printed circuit boards 
(PCBs) or modules (modular PCBs). 

Do not touch a PCB with your hands or with conductive device.s. Do not touch any part of a 
module except the faceplate handle. 

To prevent damage to a control system that uses an alternator or battery-charging device, make sure the 
charging device is turned off before disconnecting the battery from the system. 

Woodward Governor Company reserves the right to update any portion of this publication at any time. Information- provided by Woodward Governor Company is believed to be correct and reliable. However, ho responsibility. is assumed by Woodward Governor 
Company for its use unless otherwise expressly undertaken. 

©, Woodward Governor Company, 1989 
All Rights Reserved 
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iv 

Supply Voltage Actuator Current 

PART NUMBER 

Forward Reverse 

88 -131 ac or 
90-150 dc 

0-200 mA 
(tandem) 

9905-138 

10 to 40 dc 0-200 mA 
(tandem) 

9905 -137 

. 

88-132 ac or 
90-150 dc 

0 -200 mA 
(tandem) 

9905-136 

. 

10 to 40 dc 0-200 mA 
(tandem) 

9905-135 

88-132 ac or 
90 to 150 dc 

0-200 mA 9905-134 

10 to 40 dc 0-200 mA 9905-133 

88-132 ac or 
90 to 150 dC 

0-200 mA 
. - 9905-132 

10 to 40 dc 0-200 mA :9905 -131 
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Chapter 1 

General Information. 

WOODWARD 
Manual 82020 

INTRODUCTION 

The manual has seven chapters: General Information; Static Discharge 
Awareness, Installation, Operation and AdjUstment, Description of Operation, 
Troubleshooting, and Repair and Replacement Procedures. 

DESCRIPTION 

The 2301A Speed. Control controls the speed or load of diesel or gas engines, or 
steam or gas turbines. These power sources are referred to as. "prime movers" 
throughout this manual. 

The control is housed in a sheet-metal chassis and consists of a single printed 
circuit board. All potentiometers are accessible from the front of the chassis. 

The 2301A' Speed Control provides control in the isochronous mode with droop 
available through an externally wired potentiometer. 

The isochronous Mode is, used for. constant speed of the-controlled prime mover 
as long as it is able to provide the load. Isochronous is also used when load 
sharing with a Woodward load sensor.. 

STAR' ACTUATOR 
.%,._ _ VC, COMPENSA,ION 

77>, /-4. 
. ' It " . . 12\ 5) ''C., ,:l. 

. .0 0 0 t. o 0 

WOODWAP1) 
. ,---..4 

17-`1-7),,, 

° 230 tA .SPEED CONTROL ,0-,-4 - .. 

ut, 71,,,:t $4-4 LOW RATED 
IDLE SPEED 

GA-IN 

'OREN 
FOR CLOSE 

FCR 
FLEL RATED 

' to-40 ,DC 
12 ToJT 

CLOSE To 
OSERRIDE 

SPEED 

=t. 
a 

SPEED 

. 

,SUPPLY LOSS CP 
SPEED t.107- 

ACTUATOR JaR 
SIGNAL. USED 

6 

AUl 
1=1" ITPUT 

(0417gAL) 
T-1 

1th 
T T 

12 13 , 15. IS 17 

. 

Figure 1-1. 2301A Speed Control 
82000-A-24 
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External.droop is used for speed control as a function of load when a prime 
mover is operating on an infinite bus or when two or more prime movers are in 
parallel operation.. 

The 2301A system for a prime-mover includes: 

. A 2301A electronic speed control, 

An external power source, 

A speed-sensing device (MPU), and 

A proportional actuator to position the fuel- or steam-metering 
device. 

APPLICATIONS 

2301A Speed Controls are available for forward- or reverse -acting applications 
for use with single or tandem actuators: High voltage models accept 88 to 132 
Vac Or 90 to 150 Vdc.. Low voltage models accept 10 to 40 Vdc supply: 

A listing of 2301A Speed Controls and applications is provided on page iv ,pf 
this manual. 

Speed range is set on an internal dip switch, available inside the steel cover of 
the control. Speed are set according to the sensor output frequency. The - 

reiaticinship between prime-Mover speed and sensor-output frequency is 
expressed in the formula: Sensor Frequency in Hz equals the number of teeth 
on the speed-sensing gear times the revolutions per minute of the sensing gar,' 
timesthe ratio of the engine speed to the sensing gear speed; divided by 60. 

Reverse Acting 
Most reverse acting 2301A Speed Controls will operate Woodward EGB 
governoriactuators. In reverse-acting systems, the actuator calls for more fuel 
when the actuator current decreases. Complete loss of signal to the .actuator 
will drive the actuator to full fuel. This allows a backup mechanical ballhead 
governor to take control rather, than shut down the prime mover as would a 
direct-acting system. 

External wiring connections for reverse- acting controls are identical to those for 
direct-acting controls., However, changes must be made to the printed circuit 
board should. a control need to operate the opposite type of actuator.. Contact 
Woodward should it be necessary to change the type of 2301A Speed Control. 
Changing the supply voltage rating requires exchanging the unit for the properly 
rated control. 

2 

7 63' %2., 

/000 K / 

6,- 
54.00 de 
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REFERENCES 

The following Woodward publications contain additional product or installation 
information on speed controls and related components.- Publication- ordering 
information is provided on the back cover of this manual. 

Manual Title 
25070 Electric Governor 
Installation 
82510 Magnetic Pickups 
Governors 
82514 Speed Setting 
Potentiometers 
82343 Digital Reference Unit 

Product Specification 
-82516 EG-3P ActuatorS 
82575. EGB-2P Governor/Actuator 

Woodward Governor. Company Application Engineers will assist you in the 
seleciion of the correct control and answer questiOns. 
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Chapter 2 

Electrostatic Discharge Awareness 

All electronic equipment is static-sensitive, some components more thhn others. 
To protect these components from static damage, you must take special 
precautions to minimize or eliminate electrostatic discharges.. 

1. Before performing maintenance on the electronic control, discharge the 
static electricitron your body to ground. 

Discharge body static by touching and holding a grounded metal object 
(pipes, cabinets, equipment, etc.). 

Avoid the, built-up of static electricity on your body by not wearing 
clothing made of synthetic materials. Wear cotton, or cotton-blend 
materials as much as possible because these fabrics resist static electric 
charges more than synthetics. 

Do not remove the cover from the printed circuit board except as 
absolutely necessary. If it is necessary to handle the printed circuit board 
follow these instructions: 

Touch only the edges of the board. 

Do not touch the electrical conductors, the connectors, or the 
components with conductive devices or with your hands. 

When replacing a board keep the new board in the antistatic protective 
plistic bag it comes in until you are ready to install .it. After installing 
the new board, place the old board in the antistatic protective bag for 
storage or for"return to Woodward Governor Co. 

Keep all plastic, vinyl, and styrofoam away from the control, the board, 
and the work area. These materials tend to generate and store static 
electric charges. 

These materials include plastic or styrofoarh cups, cellophane packaging 
material, vinyl books or folders,.and plastic ash trays, tape dispensers, or 
calendar holders. 
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Chapter 3 

Installation 

INTRODUCTION 

This section contains general installation instructions for the 2301A Speed 

Control. Powerrequirements, environmental precautions, and location 
considerations are included to determine the best location for the control. 
Additional information includes unpacking instructions, electrical connections, 
and an installation check-out procedure. 

UNPACKING 

Before handling the control, read Chapter 2, "Electrostatic Discharge 
Awareness". Be careful when unpacking the electronic control. Check the 

control for signs of damage such as bent or dented panels, scratches, and loose 

or broken parts. Notify the shipper of any damage. 

SELECTION OF SPEED RANGE 

Figure 3-1. Speed Range Switch 

A 4-pole mini-switch is 

located on the lower left, 
hand quarter of the printed 
circuit board. This switch 
sets the controlling speed 
range as sensed by the MPU. 
The speeds are related to the. 
MPU'frequency, which is 
proportional to engine RPM. 
The control is shipped with 
Switch 3 on for 2000 to 6000 I 

Hz. Switch 1 provides 500 to 1500 Hz, Switch 2 provides 1000 to 3000 Hz, and Sv-it 
Switch .4 provides 4000 to 12000 Hz. Select only one switch on to match the a", 
control to the MPU frequency. 

. POWER REQUIREMENTS 

High and low voltage models of 2301A Speed Controls are available. 

Low voltage models require a supply of 10 to 40 Vdc, 12 watts. 

High Voltage models require a supply of 88 to 120 Vac or 90 to 150 Vdc., 12 

watts. AC supply may be 50 to 400 hz. 
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If .a battery is, used for operating power, an alternator or other battery charging 
device is necessary to maintain a stable supply voltage. 

CAUTION 

To prevent damage to,the control, make sure that the alternator or 
other battery-charging device is not connected to the control when 
the battery is disconnected from the control. 

LOCATION CONSIDERATIONS 

Consider these requirements when selecting the mounting location: 

Adequate ventilation for cooling 

Space for servicing and repaii- 

Protection from direct exposure to water or to a condensation-prone 
environment. 

Protection from high-voltage or high-current devices, or devices which 
produce electromagnetic interference. 

Protection from excessive vibration. 

An ambient operating temperature range of -40 degrees C (-40 degrees 
F) to +85 degrees C (+185 degrees F). 

Do not mount the control on the engine. 

ELECTRICAL' CONNECTIONS 

External wiring connections and shielding requirements for a typical control 
installation are shown in the Plant Wiring Diagram, tigure:3-2. These wiring 
connections and shielding requirements are explained in the balance of this 
section. 

'SHIELDED. WIRING ' 

All shielded cable must be twisted conductor pairs. 'Do not attempt, to tin the 
braided shield. All signal lines should be shielded to prevent picking up stray 
signals from adjacent equipment. Connect t shields to the grounding lug on 
the chassis plate. below Terminal 9. Keep:grounding connections under 6 inches 
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...(15 centimeters) length. A solid ground connection must .be made from "earth". 
or ground to the grounding lug to provide proper chassis grounding. Refer to 
local wiring codes for proper grounding methods. 

Wire exposed beyond the shield should be as short as possible, not exceeding 6 
inches.' The other end of the shields must be left open, and insulated from any 
other conductor. Do not run shielded signal wires With other wires carrying 
large currents: See Application Note 50532 "EMI Control for Electronic 
Governing Systems" for more information. . 

Where shielded cable is required, cut the cable to the desired length and 
prepare the cable, as instructed below: and shown in Figure 3-1. 

Strip outer insulation 
from both ends, 
exposing the braided 
or spiral wrapped 
shield. Do not cut the 
shield on the control 
end. Cut off the 
shield on the end away 
from the 2301A 
control. 

2. Use a sharp, pointed 
tool to carefully spread 
the strands of the 
shield. 

Pull the inner 
conductors out of the Fig. 3-2. 
shield. Twist braided 
shields to prevent fraying. 

Preparation of Shielded Cables 

4. Connect lugs to the shield and to the control wires. Number 6 slotted'or 
round crimp-on terminals are used for most installations. Connect the 
wires to the appropriate terminals on the control and the shield to the 
grounding lug below terminal 9. 

Installations with severe electromagnetic interference (EMI) may require shielded 
wire run in Conduit, double shielded wire, or other precautions. Contact 
WoodWard Governor Company for additional information. 
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EXTERNAL ADJUSTMENTS 

SPEED TRIM 

A speed trim potentiometer or digital reference unit is connected to terminals 
11' and 12. Use a high quality 100 ohm, 10-turn potentiometer (WoodWard part 
1657-537 or equivalent), to provide about +/- 5 percent speed adjustment. 
Terminals 11 and 12 must be jumpered if the speed trim potentiometer or 
digital reference unit is not used. The 2301A Speed Control will have a jumper 
installed in the factory and this musv be removed if a speed-trim device is used. 

DROOP POTENTIOMETER . 

A 2K potentiometer may be connected to provide a maximum of about 8 
percent droop. Connect the. potentiometer (ccw) to terminal 15, (cw) to 
terminal 14, and wiper to terminal .13. If droop is not desired make no 
connections to terminals 13 and.14. 

SWITCH OPTIONS 

MINIMUM' FUEL CONTACT 

The minimum-fuel contact between terminals 2 and 3 on the low-power models 
and 3 and 6 on the high-power models is intended as, an optional means for a 
normal shutdown of the prime mover. The contact is connected as shown on 
the plant wiring diagram for the particular control. If a minimum fuel contact is 
not used, the terminals must be permanently jumpered. 

WARNING 

Do NOT use the minimum-fuel contact as a part of any' emergency 
stop sequence. The emergency may be caused by a governor 
malfunction which would also cause a malfunction of the 
minimum-fuel feature. Use of the minimum-fuel contact for an 
emergency stop sequence could cause overspeed of the .prime' mover 
and mechanical damage and personal injury, including death. 
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FAILED SPEED SIGNAL OVERRIDE 

Circuits in the 2301A Speed Control constantly monitor the signal from the 
MPU. Should this signal be below a minimum threshold the control sends a 

minimum fuel signal to the actuator (maximum fuel signal on a reverse acting. 
control). 

Before start-up ofthe prime mover, the speed signal is nonexistent, activating 
the failed speed signal' circuit. On units with cranking motors, the cranking 
speed is usually sufficient to provide.a speed signal,- so an override contact. is 

not needed for starting. .0n some steam turbine systems, the Close for.Override 
of Failed Speed Signal contact must be closed to allow the actuator to alien and 
provide steam for starting. 

The failed speed-signal override switch should be a momentary switch .so the 
failed-speed-sensor circuit will be enabledafter start up. 

IDLE/RATED RAMP CONTACT 

Connect a single -pole, l-efri-singleethrow switch°totee7mint 5 as shown on the 
appropriate plant -wiring diagram. Close the contact for rated, open for idle. 

Oil pressure is often used to close this contact When *closed, 10 to 40 Vdc 
applied to terminal 5, and the prime mover can be operated at a speed higher 
than idle. When the contact is open, the voltage is removed from terminal 5, 

.and the prime mover's speed decelerates to idle. The ramp rate applies only to 

the acceleration mode. When the ramp time potentiOmeter is full CW the ramp 
time from idle to rated is 22 +/-4 seeonds. When the ramp time potentiometer 
is fully'CCW the ramp rate. isless,than 1 second frdm idle-to rated. 

The ramp time from rated to idle is always less than 1 second, regardless of the 
setting of the ramp -time potentiometer. 

.ACTUATOR OUTPUT . 

The, actuator wires connect to terminals 9 (+) and 10 (-). Use shielded wires 
with the shield connected to the grounded post on the panel. Do not connect 
the shield to the actuator or 'to any other. point. The shield must have 
continuity the entire distance to the actuator and must be insulated from all 
other conductors. 

Some 2301As may be used to operate prime movers in tandem by' wiring the 
two actuators in series as shown in detail A of the wiring diagram. Tandem 
operation with a single 2301A control requires that the 

each 
'engines provide 

identical power response to identical current signals to each of the actuators. 
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NOTE 

Eleciro-Magnetic Interference (EMI).can be an intermittent condition. 
Improperly shielded installations can provide good control for a while 
and then cause problems. For this reason it is important to be sure ' 

all shields are properly installed. 

EXTERNAL SPEED TRIM 

-A jumper must be connected between terminals 11 and 12 unless an optional 
remote Speed Trim potentiometer is used. If a, Speed Trim potentiometer is 
used, connect it as shown. in the Plant Wiring Diagram, using shieldeil wire. A 
100 ohm multiturn potentiorneter will provide +/-5 percent speed adjustment. 
Potentiometers of smaller values, may be used if less adjustment is desired. 

SPEED AND PHASE MATCHING WITH AN SPM-A SYNCHRONIZER 

Connect the SPM-A (optional equipment) wires to:terminals 15 (+/-.) and 16 
(corn): Use shielded wire and connect the shield to the ground. 

.AUXILIARY INPUT 

10 

Terminals 17 (-) and j5 (+) are used for auxiliary input from a load sensor. 
Use of the load sensor and parallel lines allow the 2301A.Speed Control to be 
used in isochronous load -sharing circuits: If the lbad sensor is not used, droop 
must. be used to share load. (An exception is a multiple engine installation in 
which one-engine is Operated isochronously and all other engines are operated 
in droop.) 

. SPEED SENSOR 

Connect a speed-sensing device (a magnetic pickup (MPU) is normally used) to 
terminals S and 7. No polarity is observed. Use shielded wire and connect the 
shield only at the 2301A control. The shield must have continuity the entire 
distance to the MPU. The shield is to be insulated from all other conductors 
and from the MPU. 

Roghan Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual

Q-Pulse Id TMS651 Active 29/01/2014 Page 23 of 109



Installation Check-Out Procedure 

WOODWARD 
Manual 82020 

When the installation is completed perform the following check-out procedure 
before beginning the start-up adjustments in Chapter 4. 

Visual InSpection: 

a. Check the linkage between the actuator and the prime mover 
for looseness or binding. Refer to the appropriate actuator 
manual, and Manual 25070 "Electric Governor Installation 
Guide" for additional information on linkage. 

WARNING 

The actuator lever should be near, but not at, the minimum 
position when the fuel or steam rack is at the minimum position. 
This could ,avoid a dangeroUs condition caused, by an engine which 
will not shut down. - 

Check for correct wiring accordingthe. plant wiring diagram. 

Check for broken terminals and loose terminal screws. Make 
sure all terminal lugs are carefully and correctly installed. 
(Incorrectly installed crimp-on terminals can cause governor 
failure.) 

Check the speed sensor (MPU) for visible damage. Check the 
clearance between the gear and the sensor, and adjust if 
necessary. See Manual 82510 "MPUs for Electric Governors." 

2. Check for Grounds. 

With the power off, check for grounds by measuring the resistance 
between each terminal and the grounding bolt located below terminal 9. 
Terminals 1 and 2 are power-input terminals. Either of these terminals 
may be grounded in accordance with local codes or through other 
equipment powered from the same supply. If either is grounded, a high 

.resistance to ground will be evident at terminals 1 through 5 on low 
voltage models and terminals 1 through 4 on high voltage models. 
grounds present on these terminals will not normally affecroperation, 
unless they interfere with the input power or switching logic. Grounds or 
terminals 7 through 17, detected by readings other than infinity, should be. 
located and removed. 

11 
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LOW VOLTAGE MODEL 4.7 
(.188) 

START ACTUATOR ' - 

FUEL LIMIT COMPENSATION RESET GAIN 

OODWAR 
0 lo 0 10 o- 10 0 lo 

/--N 
2301A SPEED CONTROL 

, 0 10 0/ 10 

LOW . RATED 
OPEN . 

RAMP 
SPEED 

FOR CLOSE 
TIME , IDLE 

MIN FOR 

. SPEED .. 

SKI AUX .FUEL RATED .. 
INPUT INPUT 10 -:40 VDC. CLOSE TO SPEED . TRIM 

INPUT ACTUATOR ',JUMPER (OPDTRIOOONFAL). 1 

1 12 WATT OVERRIDE OR 
INPUT - LOSS OF 

SIGNAL 
I I , 

I=HF I SIGNAL USED F+ . - ICW 

SPEED NOT L 1 

sw.....,;s42 ' C014 

.1 2 3 A 5 . 6 7 8 9 10 I 1 . 12 13 14 15 16 17 

184.1 
(7.250) 

174.6 
(6.875) 

13 14 15 16 17 

177.8 
(7.000) 

215.9 
(8.500) 

19.0 
(.750) 

OPEN 
FOR CLOSE 
MN FOR 

FUEL RATED. 

88-132 VAC 
OR 

90-150 VDC 

CLOSE' TOI 
OVERRIDEI 
LOSS OF'. 

SPEED. 
SIGNAL 

NOTE: INCHES SHOWN IN PARENTHESES 

SPEED 

INPUT HIGH VOLTAGE 
MODLE 

12 

{7 

E3 

82000.-A -26 
89 -7 -21 CA 

Figure 3-3. Outline Drawing of 2301A Speed Control 

65.1 
(2.562) 

82000-A-25 
89-7-21 GA 
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NOTES: 

Heat in the circuit will 
open a 'circuit breaker 
in the 2301A. Circuit 
beaker will 
automatically reset after 
a cooldown. 

Figure 3-4. 

ASHIELDED WIRES TO BE TWISTED PAIRS ORTRIPLETS 
WITH.SHIELD GROUNDED AT CONTROL END ONLY. 

LLGROUND SHIELDS AT GROUNDING LUG ON THE CHASSIS 
PLATE BELOW TERMINAL 9. KEEP GROUNDING ' 

' CONNECTIONS UNDER 6 INCHES (45 CENTIMETERS) LENGTH. 

2iREMOVE JUMPER BETWEEN TERMINALS II 412. 'IF 

SPEED TRIM POTENTIOMETER OR DIGITAL 
REFERENCE UNIT IS USED. IF SPEED TRIM POTENTIOMETER 
IS-USED. A HIGH DUALITY 100 OHM. .10 TURN. 
POTENTIOMETER SIMILAR TO.WOODwARD P/N 
1657-537 IS RECOMMENDED. 100 OHMS WILL- GIVE. 
APPROXIMATELY :SIC SPEED ADJUSTMENT. 

ANS:FOR SERIES OR TANDEM OPERATION. SEE DETAIL "A". 

D ACTuATOR I 

10 

9 U. 

NO. 1 

B ACTUATOR 

NO. 2 

. 
DETAIL "A" 

CONNECTION FOR SEWS. 
. 

OR TANDEM OPERATION 

Z\ WARN I NG :DO NOT USE "FOR EMERGENCY.SHUTDOwN., 

THE PRIME MOVER SHOULD BE EOUIPPED WITH A SEPARATE 
OVERSPEED. OVERTEMPERATURE OR OvERPRESSURESHUT- 
DOWNDEVICE(S). TO PROTECT AGAINST RUNAWAY OR ,DAMAGE 
TO THE PRIME MOVER WITH POSSIBLE PERSONALINJURY. OR 
LOSS OF LIFE, 

As,REMOVE JUMPER IF MINIMUM FUEL SWITCH 
IS USED. 

As. USE A 2K POTENTIOMETER FOR UP TO 7.5% DROOP 
WHEN USING 2/3 ACTUATOR TRAVEL FOR 0 TO 100X LOAD. 

MAKE NO CONNECTION'TO'TERMINALS 13 AND IN IF DROOP 
IS NOT-REQUIRED." 

Zis GROUND AS 'REQUIRED BY LOCAL WIRING CODE. 

Li\A SOLID GROUND CONNECTION MUST. BE MADE FROM "EARTH" OR 
"GROUND. TO THE GROUNDING LUG ON THE CHASSIS PLATE BELOW 
TERMINAL 9 TO PROVIDE PROPER CHASSIS GROUNDING. REFER TO 
LOCAL WIRING CODES FOR PROPER GROUNDING METHODS. 

17 

16 
-_. 
15 

1 4 
I I 

r3 U 

12 
il OR DIGITAL ....T- .] 

.SPEED TRIM 

W (OPTIONAL) 
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1 

AUXILIARY INPUT 

1 

1 

INPUT 

* 

SPN SYNCHRONIZER 

(LOW IMPEDENCE) 

DROOP 
(OPTIONAL) 

11 

I0 

9 

8 

.6 

A 

thA 

BACTUATOR 

A A 

POTENTIOMETER A 
REFERENCE UNIT L3X 

ISPEED' SIGNAL 
INPUT 
II -30VAC) 

CLOSE FOR RATED SPEED. OPEN FOR IDLE 

4 
wg TO OVERRIDE FAILED CLOSE 

3 OPEN FOR MINIMUM -FUEL_ 6\ 

t 

} 
. 10 -40 VDC 

- SUPPLY 

Low Voltage Plant Wiring Diagram 

A A. 
17 r1 

-. AUXILIARY INPUT 

16 
CON 

5PM SYNCHRONIZER 
I I INPUT 

15 1 I 1 ± L: (LOW IMPEOENCE) 

I I 

[4 
11 rc--, 

DROPTOP 

(OIONAL) 
--- 
I3. IL 

12 

11 
ri . .I.. O:Eg?GT7/1! r(2;E:V,422E,;7T-A 

CW 1 (OPTIONAL) 
-...:] 

ID 
.L 

' _ B ACTUATOR 

9 A A ---- 

-- 'L\ rho 

I I 

8 

7 

5 

1 

4 

2 

(1-30 VAC) 

SPEED SIGNAL. 
INPUT 

CLOSE'FOR RATED SPEED. OPEN FOR IDLE 

CLOSE TO OVERRIDE FAILED _ 

SPEED SIGNAL' 

OPEN FOR MINIMUM ,FUEL 

. 

1 
BB -132 VAC 

OR ' SUPPLY 
- 90-ISO VDC 

Figure 3-5. High Voltage Plant Wiring Diagram 
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Notes 
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INTRODUCTION 

This chapter contains information on control calibration. It includes initial 
prestart-up and start-up settings and adjustments. 

o 

WARNING 

Overspeed with resultant equipment damage, personal injury, or 
death is possible when setting up a control system. Read :this 
entire procedure before starting the prime mover for the first time. 

1. RATED SPEED 

a. 

INITIAL PRE-START SETTINGS 

Set the RATED SPEED potenti,ometer. to minimum (fully. 

counterclockwise). 

Set the external SPEED TRIM, if used, to mid-position. 

RESET--Set at mid:position. 

3. GAIN-Set at mid-position. 

4 RAMP TIME-Set at minimum (fully counterclockwise). 

5. LOW IDLE SPEED-.-Set at maximum (fully clockwise). 

6. .DROOP-Set optional external droop (if used) at minimum (fully 

counterclockwise). 

ACTUATOR COMPENSATION 

DIESEL, GAS TURBINE, FUEL-INJECTED GASOLINE 
PRIME MOVERS: Set the ACTUATOR COMPENSATION 
potentiometei at 2 on the 0 to 10 scale. 

15 
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b. CARBURETED GAS. OR GASOLINE or.STEAM TURBINE 
PRIME. MOVERS: Set the ACTUATOR COMPENSATION 
potentiometer at 6 on the 0 to 10 scale. 

START FUEL LIMIT--Set at maximum (fully clockwise). 

10. Be sure the actuator is connected to terminals 9 (+) and 10 (:). 

16 

START-UP ADJUSTMENTS 

Complete the installation checkout procedure in Section 3, and the initial 
prestatt settings above. 

Close the Close for Rated contact. If the external droop,feature is being 
used it should already be set at isochronous, fully ccw. 

NOTE 

This is for initial prime mover' start-up only. For normal start-up, the 
Close for Rated contact should be open if the prime mover is to start 
at idle. 

Apply input power to the control. 

4. Preset rated speed. 

cup le2.4. /c1.-4 44" If a signal generator is, not used, set the RATED SPEED potentiometer 
at minimum (fully counterclockwise). \ 0 
If a signal .generator is used set the signal for the frequency of the speed 
sensor at rated speed; and connect it to terminals 28 and 29. (The rated 
speed frequency in Hz equals the rated engine speed in RPM times the 
number of teeth oft the speed sensing gear, times the ratio of engine 
speed to speed-sensing-gear speed, divided by 60.) Put the Close For 
Rated contact in rated (closed) position. Set the speed trim 
potentiometer (if used) to mid-position. Connect a dc analog voltmeter 
to terminals 9 (+) and 10 (-) to read' actuator voltage. 

If the actuator voltage is at minimum (about 0 volts) slowly turn the 
RATED SPEED potentiometer clockwise (counterclockwise for reverse 
acting controls) until the voltage just begins to move toward maximum. 
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rIf the actuator voltage is at maximum, slowly turn the RATED SPEED 
potentiometer counterclockwise (clockwise for reverse-acting controls) 
until the voltage just begins to move toward minimum. 

Continue to very slowly adjust the RATED SPEED potentiometer in the 
apprOpriate direction, trying to stop the actuator voltage between the 
minimum and maximum voltages: Because it is not possible to stop the 
motion, cease adjusting when the voltage changes very slowly. The 
RATED SPEED potentiometer is now set very close to the desired speed. 
A slight adjustment when the engine is running will achieve the exact 
speed. 

Check the speed sensor. 

Minimum voltage required from the speed sensor to operate the 
electronic control is 1.0 volts RMS, measured at cranking speed or the 
lowest controlling speed. For. this test, measure the voltage while 
cranking, with the speed sensor connected.to the control. Before 
cranking, be sure to prevent the prime mover from starting. At 5 percent 
of the lower value of the control's speed range, the failed speed sensing 
circuit is cleared. For example 100 Hz is required on the 2000 to 6000 
Hz speed range (2000 Hz .x .05 = 100 Hz). 

WARNING . 

TO PROTECT AGAINST POSSIBLE PERSONAL INJURY, LOSS 
OF LIFE, and/or PROPERTY DAMAGE WHEN STARTING the 
engine, iurbine, or other type of prime mover, BE PREPARED TO 

MAKE AN EMERGENCY SHUTDOWN to protect against 
runalVay, or overspeed should the mechanical4lydraulic 
governor(s), or electric control(s); the actuator(s), fUel control(s), 
the driving mechanism(s), the linkage(s), or the control devices 
fail. 

ADJUST FOR STABLE. OPERATION 

If prime-mover. operation is stable-,go to the "speed setting adjustment" 
procedure. 

If the prime mover is hunting at a rapid rate, slowly decrease the gain (turn the 
potentiometer counterclockwise) until performance is stable. Adjusting the gain 
may cause a momentary speed change which can be minimized by turning the 
gain potentiometer slowly. 

17 
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If the prime mover is hunting at a' slow rate, increase the RESET setting (turn 
the pOtentiometer clockwise) until the prime mover stabilizes. If increasing the 
RESET potentiometer setting does not stabilize the prime mover, it also may be 
necessary to either: 

18 

Slowly decrease the GAIN (turn the potentiometer counterclockwise) or 

Slowly decrease the GAIN and increase the ACTUATOR 
COMPENSATION. 

SPEED SETTING ADJUSTMENT 

With the prime mover operating stably, and the external speed trim 
potentibmeter 'Of used) set at .mid- position, adjust the RATED SPEED 
potentiometer to bring the prime' mover to the desired operating:speed: 

DYNAMIC ADJUSTMENT 

/oc9.0 42-&/%1 

The object of the GAIN AND RESET potentiometer adjustments is to obtain 
the optimum, or desired, Stable prime-mover-speed response. 

NOTE 

Adjusting the GAIN may cause momentary changes in speed which' 
can be minimized by turning the GAIN potentiometer slowly. 

Increasing the setting of the GAIN potentiometer-provides- faster transient 
response (decreases the magnitude of the speed change from a sudden change in 
load). To achieve optimum response, slowly increase the GAIN (turn the 
potentiometer clockwise) until the actuator becomes slightly unstable, then 
slowly turn the. GAIN 'back counterclockwise as necessary to stabilize the 
actuator.r, Step load the generator, or bump the actuator terminal shaft,to make 
sure that the prime mover returns 'to the proper speed with little. overshoot or 
undershoot of the speed setting. To reduce overshoot, increase the RESET 
setting (turn the potentiometer clockwise). 

When the RESET potentiometer is in the lower part of itsadjustment (0 to 3 
on the scale), increasing the RESET clockwise may require decreasing the GAIN 
(turning the GAIN potentiometer counterclockwise) to maintain stable 
operation. 

If the prime mover is slow 'in returning to the proper speed, decrease the 
RESET by'turning the potentioineter counterclockwise. 
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Figure. 4-1 illustrates prime mover starts with the RAMP TIME potentiometer 
fully counterclockwise (no ramp), step -loadings at four different RESET 
potentiometer settingS;and stable, steady-state funning conditions. These are 
typical performance curves on a naturally aspirated (nonturbocharged) diesel 
engine. ' 

NOTE 

Optimum performance is not necessarily obtained with the GAIN 
Potentiometer at the maximum stable clockwise position. In some 
cases,.the gain: must be reduced -slightly to ensure stability under widely 

varying conditions. 

ACTUATOR COMPENSATION ADJUSTMENT 

If. the ACTUATOR COMPENSATION is set as described under INITIAL 
PRESTART SETTINGS; no further adjustment is normally required. /If a slow, 
periodic instability remains, slightly increase the ACTUATOR 
COMPENSATION (turn the, potentiometer clockwise) and repeat the GAIN 
and RESET adjustments. Continue to increase the ACTUATOR 
COMPENSATION and readjust the GAIN and RESET until stability is 

achieved. 

If a fast instability or extremely active actuator is evident, slightly decrease the 
ACTUATOR COMPENSATION (turn the potentiometer counterclockwise). If 
necessary, the ACTUATOR COMPENSATION may be set fully 
counterclockwise. This may be required when engine torsionals cause excessive 
fuel-linkage movement. 

LOW IDLE SPEED ADJUSTMENT 

I. The prime mover should be at: rated speed with the LOW IDLE SPEED 
potentiometer set at maximum (fully clockwise). Open the external 
CLOSE FOR RATED contact. 

Decrease the LOW IDLE SPEED (turn the potentiometer 
counterclockwise) until the recommended idle speed is reached. 

If the RATED SPEED setting is changed, LOW IDLE SPEED will 
also be. changed and may require readjustment. Changing the 
LOW IDLE SPEED 'does not change the RATED SPEED-setting. 

19 
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NOTE 

Make certain that the prince -mover speed is controlled by the LOW 
IDLE SPEED potentiometer in a range' above. the minimum fuel 
position (mechanical stop) of the actuator or prime-mover fuel. rack 

START 
LOAD 

LOAD OFF 
ON 

RINGING 

SPEED Gain is too high and Reset too low. Mire are. 
secondary overshoots on transients and large 
overshoots on starts (under damped). ' 

0. 

Optimum performance on load transients with slight 
Overshoot' n starts (optimum damping). 

20 

SPEED 
Optimum performance on start with alight time 
extension'of load transients (optimum damping). 

SETTLING 
TIME 

SPEED 
Reset too high, long time to settle:to rated speed 
(over damped). 

Figure 4-1. Diesel Engine Performance Curve 
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RAMP TIME ADJUSTMENT 

Adjust the RAMP TIME potentiometer to achieve 'satisfactory prime mover 
acceleration to rated speed with minimum overshoot.. First start at the fully 
clockwise (maximum ramp time) position and work back in thecounterclockwiSe 
direction until the unit ramps as rapidly as desired. (Ramp time will be 
adjustable. from 1 to 22 seconds froth idle to rated. 

V= SO am V 
%, el 

SO 

AT° #1c t 
loPv 

x-'441 

START FUEL LIMIT ADJUSTMENT 

NOTE 

Start fuel limit is not recommended for use with reverse-acting controls. 
With loss ofspeed signal, the reverse acting control will. position. the 
actuator at the start fuel leVel if the; failed- speed -signal override is 
activated. Reverse-acting systems normally require the control to 
demand full fuel on loss of speed signal to allow the mechanical 
backup .governor to control the system.- The Start Fuel Limit can be' 
deactivated by turning the potentiometer fully clockwise.. 

k With the prime mover operating at rated weed and no load, record. the voltage 
across the actuator terminals 9 (+) and 10 (-).J-Shut.down .the prime mover and 
activate the Failed- Speed Signal Override by closing the override contact. The . 

voltage to the actuator should'noW be adjustable by the START FUEL LIMIT 
potentiometer. Set the actuator voltage about.30 percent:higher than the 
voltage obtained at rated speed for forward-acting controls and 30 percent' lower 
than rated speed voltage for reverse-acting controls. Reinove the.Failed 'Speed 
Signal Override:contact if. not required. to start the prime mover. 

. . 

Start the prime mover and observe the start time, overshoot of speed setting, 
and exhaust smoke obtained. If the prime- mover doe's not start, turn the 
START FUEL LIMIT potentiometer slightly clockwise until the prime mover 
starts.. The START FUEL LIMIT may' be adjusted as required to optimize.the 
prime-thover starting, characteristics. .Thetuel-liMiting function is turned off 
automatically when the speed control- takes over. 

.NOTE 

'For prime movers not requiring start-fuellimiting the START FUEL 
LIMIT function can be deactivated 'by turning the potentiometer fully 
clockwise. 

:21 . 
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SPEED SENSOR CIIECK 

If the sensor is a magnetic pickup, measure the voltage across terminals 7 and 8 

to be sure there is a minimum of 1.0 volts at cranking speed, and a maximum of 

30 volts RMS at rated speed. If the voltage exceeds 30 volts, increase the gap 

of the speed sensor, and be sure that there is still a minimum of 1.0 volts at 

cranking speed. 

N/A DROOP ADJUSTMENT 

The amount of droop is not critical in many installations. If the engine needs 

to run in droop but the amonnt'is not critical set the droop potentiometer in 

mid-position, then adjust load with the speed-setting potentiometer. _ 

When paralleled with an infinite bus, the generator frequency cannot change, 
and unlessa load- sensing module is being used, the control must be in droop 
to maintain stable operation. With the droop potentiometer at mid-position, 
parallel ,the generator, then increase the Rated Speed' potentiometer until the 
desired amount of load on the engine is achieved. 

Too much droop will cause the engine to overspeed should ,the load be suddenly 
lost. Excessive droop will also cause' the engine to be sluggish in response to 
load changes. 

Too little drOop will cause instability, similar 'to that experienced with 
improperly, adjusted GAIN and RESET. 

Units running against an isolated bus often need droop, set to a, particular level, 

to prevent excessive off speed when load changes. Droop is usually expressed as 

a.percentage and calculated by the following formula: 

Droop,No tadt4teje4-Feeudll Load, Speed X 100 

To set a specified amount .of droop using an isolated bus for the load: 

1 Set the drOop potentiometer to mid-position. (Use a 2K potentiometer, 
connected to terminal 14 (cw), 13 (wiper) and .15 (ccw).; 

2. Start the'prime mover and adjust the RATED SPEED potentiometer for 
'..rated speed with no load. 

3. Apply, full load.* 

4. Adjust the droop potentiometers 'to give desired speed. 
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5. Remove the load and 
repeat Steps 2 thorugh 
4 until engiiie speed 
returns to 60 Hz when' 
the load is removed. 

Example: Operating at 
60 hz, 57 hz 
at full load 
indicates' 5 

percent 
droop. 

100% 
(MAX) 

t- 
SPEED 

58.5 Hz 

ISOCHRONOUS 

.5% DROOP 

LOAD 50% 

60 Hz 
100% 
57 Hz. 
95% 

100% 

Figure 4-2. Droop Adjustment 

* If only 50 percent loading is possible, 58.5 Hz would indicate 5 percent 
droop. See Figure 4-3: 

To set a specified amount of droop on an infinite bus load:. 

.SPEED SETTING FOR , 
100% BASE LOAD 'I 

SPEED. SETTING FOR 62 
50% BASE LOAD 

SPEED SETTING-6 
FOR 0% BASE LOAD 

59 

-55 

SET BY YHE UTILITY 

82000-A-29 
.89-07-26 up_ 507. 

OUTPUT 
. 1007. 

Figure 4-3. Droop Base Load with 5% Droop. 

1. With the generator not 
paralleled, adjust, the 
RATED SPEED (or 
speed trim) potentiometer 
to give a speed setting 
above 60 Hz by the 
percent of droop required. 

Example: Droop of 5 

percent would require 
raising the speed to 63 

Hz. 

Mark the potentiometer position and re-adjust the RATED SPEED 

speed trim) potentiometer for 60 Hz. 

Or 

3. Turn. the external droop potentiometer full CW for maximum droop. 

4. Synchronize the generator with the bus and close the tie-breaker. ' 

5. Return the RATED SPEED potentiometer to the mark made in Step 2. 

Load the generator by turning the droop potentiometer counterclockwise, 

until full load is achieved.. 
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7. Unload the generator by turning the RATED SPEED (or Speed Trim) - 

potentiometer ccw until no load is athieved. 

Open the tie-breaker and repeat steps I: though 6.until no further 
adjustment of the external droop is required in Step 6. 

NOTE 

Droop is 10 percent per volt. 

Auxiliary is 3 percent per. volt. 

Syncronizer Input is 0667 of 1 percent per volt. 

Speed Trim is 10 percent per volt. 
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The 2301A Speed Control monitors prime-mover speed and maintains it.at the 
correct operating. level. With the addition of a load sensor the system will share 

the load with other generators when two or more systems are running in 

parallel. 

SPEED CONTROL 

The system, as shown in Figure 5-1, consists of: 

1. A magnetic pickup (MPU), to sense the speed of the prime mover. 

2. A frequency to voltage converter, to convert MPU frequency to -a voltage 

f6r use in the 2301A internal eireuits. 

3. A.speed reference to which the prime mover speed is compared. (Idle 

and Rated speed references are provided by the 2301A Speed ContrOl. 

The.speed reference being Used is selected by the operator with an 

external. switch.) 

A speed summer/amplifier with an output proportional to the amount of 

fuel or. steam required to maintain the reference speed at any given:load. 

5. An actuator to position thefuel or steam mechanism (injector rack or 
steam valve) of the prime .mover. 

2301A. SPEED CONTROL 

0SPEED 
REFERENCE 

FREQUENCY 
TO VOLTAGE 
CONVERTER. SPEED 

SUMMER 

CONTROL 
AMPLIFIER 

[aj MAGNETIC- 
PICKUP 

0 

Figure 5-1. Speed Control System 

823004-57 
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The MPU generates an ac signal with a frequency proportional toprime-moVer 

speed. 

The frequency-to-Voltage converter receives the MPU frequency signal and 

changes it to a proportional de voltage. 

The speed-reference circuit generates a dc reference voltage to which.the speed 

signal voltage is compared. 

The speed-signal voltage is compared to .the reference voltage at the summing 

point. If the speed-signal voltage is lower or .higher than the reference voltage, 

a signal is sent by the-Control:amplifier calling for an increase or decrease in 

speed. The actuator is controlled by. this signal, repositioning thefuel valve or 

rack .until the speed-signal voltage and the reference voltage are equal. 

AUXILIARY INPUTS 

Terminals 11 through 17 are used for auxiliary inputs which change the 

reference voltage and thus the output of the speed control. These inputs 

include speed trim, droop, SPM synchronizer, and the auxiliary input, (usually 

from a load sensor and parallel lines). 

Failed Speed Signal. Circuit 

A failed-speed-signal circuit monitors the speed-Signal input. When no signal is 

detected, it calls for minimum, fuel. The minimum-fuel signal is sufficient to 

Cause the actuator to go to the minimum position. Incorrect linkage' 

adjustments or other restrictions in the external system may prevent prime- 

mover shutdown. 

For controls with actuator current of 20 to 160 mA, minimum fuel is' defined as: 

Actuator current of less than 10 mA fora forward-acting controls. 

Actuator current greater than 180 rnA for,reverse-acting controls. 

For controls with actuator current of 40 to 320 mA, minimum fuel is defined as: 

Actuator current of less than 20 mA for forward acting controls. 

Actuator current of more than 360 mA for reverse-acting controls. 
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A contact to override the failed-speed-signal circuit can be connected in series 
with terminal 4 and low voltage dc power. (This power is available on terminal 
2 for units supplied with 10 to 40 Vdc power and from terminal 6 on those 
units supplied with about 120 V ac or do power.) Temporarily closing the 
contact overrides the failed-speed-signal circuit as required for start-up. 

The control must be 
tuned to each system for 
optimum performance. 
The potentiometers for 
setting and adjusting 
these circuits are located 
in the upper right corner 
of the control as shown 
in Figure 5-2. They . 

include: 

START 'ACTUATOR" 
FUEL LIMIT COMPENSATION INSERT. GAIN 

to to 

RAMP LOW .RATED 
TIME- IDLE SPEED 

Figure 5-2. Speed Control Adjustments, 

The RATED SPEED poientiometer, adjusted so the-converter-speed 
voltage and the reference-speed voltage are equal at the desired operating 
speed. 

The LOW IDLE potentiometer, adjusted so the, reference voltage is 

correct for the desirecl'idle speed. 

The START FUEL LIMIT potentiometer to provide a means of limiting 
the fuel-rack position when starting diesel engines. Adjustment of the 
potentiometer sets the maximum actuator position from no speed until 
the speed control calls for a fuel setting lower than the setting of the 
start-fuel liniit. The limit is automatically placed in the circuit whenever - 
the the speed monitor input declines below the Failed Speed Signal level. 
Setting the Start Fuel Limit potentiometer full CW will raise the limit 
above the maximum fuel position, making the limit noneffective. 

- RESET, GAIN, and ACTUATOR COMPENSATION potentiometers 
adjust the control amplifier to accommodate various types of prime- 
movers. Reset adjustment affects reaction time when recovering aftet a 

sudden load change. The magnitude of the. speed change resulting from a 

sudden change in load is controlled .by adjusting the Gain Potentiometer. 
Actuator Compensation compensates for the time the actuator and prime- 
mover system take to react to signals from the- control.. 

The RAMP TIME potentiometer sets the time required for the prime 
mover to accelerate from idle to rated speed. 
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NOTE 

Droop and Speed Trim settings change at 10 percent of the existing 
reference per volt. The Auxiliary input causes a 3- perceni speed 
change per volt. The Synchronizer input causes .a 0.666 percent 
change of reference speed per volt. 

ACTUATOR CIRCUIT PROTECTION. 

The speed control is .protected from shorts or overloads in the actuator circuit 
at terminals 9. and 10 by an automatic circuit breaker. The circuit breaker will 
reset automatically after the short or overload is corrected and the control has a. 
few minutes to cool down. 

REVERSE ACTING 
CONTROLS 

The reverse-acting 
2301A Speed Control 34 PT 311 CT 

and its actuator are 
designed so that zero 
voltage to the actuator - 

corresponds to 
maximum fuel to the 
prime mover. The 
actuator usually used 
with a reverse-acting 
control has a mechanical governing mechanism included (see Figure 5-3). The 
speed setting of this mechanical governor is slightly higher than the speed 
setting of the 2301A. Should the electronics fail, the actuator will try to go to 
maximum fuel but will be stopped when it gets to the speed' setting of the 
mechanical governor, providing continued operation of the, prime 'mover, 
although at a speed which is slightly higher than the electronic control speed 
reference. 

ENGNE 

14AGNETIC. 

PICKUP 

'REVERSE ACTING 
GOVERNOR-ACTUATOR 

GENERATOR 

MAIN CIRCUIT 
BREAKER 

oio- 

REVERSE ACTING 
23019 SPEED CONTROL 

LOAD 
SENSOR 

20V TO 40VCC 
DC POwER (s)P RBI 

OTEOTE.SPEED 
TRIM 

NTIO 
IEPTICNA) 

METER 

Figure 5-3. Reverse Acting System 

II 

LOAD 
SHARING 

UNES BUS 

8/000-A-38 
89-10-23 GA- 
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The following trouble-shooting guide is an aid in isolating trouble to the control 
box, actuator, plant wiring, or elsewhere. The guide assumes that the system 
wiring, soldering connections, switch and relay contacts, and input and output 
connections are correct and in good working order. Make the checks in the 
order indicated. 

NOTE 

The wrong voltage can damage the control. When replacing a control, 
check the power supply, battery, etc., for the correct voltage as 
indicated on the name tag on the control. Both high-voltage and low- 
voltage models of 2301A speed controls are available. The low- 
voltage model will be damaged if connected to a high-voltage supply. 
The high-voltage model will not operate with a low-voltage supply. 

SYMPTOM CAUSE REMEDY 

Prime mover will DC supply voltage Check for supply voltage 
not start. polarity reversed, no within limits indicated on 
Actuator not supply voltage, or control name tag. Reverse 
moving to start- supply voltage is low. leads if dc polarity is 

fuel position. incorrect. 

Actuator not If there is a voltage output 
responding to input at terminals 9 and 10, but 
signal from control. the actuator does not move, 

the wiring to the actuator 
NOTh: Hydraulic should be checked for 
actuators must have oil opens or shorts. With the 
pressuie and either gear EG3P actuator, remember 
rotation or oil motor that terminals C and D of 
rotation to operate. the mating plug must be 

jumpered. 
Coil resistance in a 
Woodward actuator with 
terminals 9 and 10 

disconnected, is about 35..p.- 
ohms. 
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SYMPTOM CAUSE REMEDY 

Prime mover will 
not start. Actua- 
for not moving to 
start-fuel position. 

Start fuel limit set too 
low. 

Turn start fuel limit cw 
until prime mover starts. 

Check actuator and linkage 
for proper installation and 
operation. Problems may 
be oil supply, direction of 
rotation, insufficient 
drainage, linkage, worn 
actuator components, or 
improper adjustment. 

No actuator voltage at 
terminals 9 and 10 

while cranking. 

Stop cranking. Check for 
shorted or grounded 
actuator leads by removing 
wires to terminals 9 and 10. 
Close terminal 4, short 
terminal 11 to 12. Check 
for 18 to 22 volts at 
terminals 9 and 10 for 
forward acting controls and 
0 to 1 volts for reverse 
acting controls. 

While cranking, check for at 
least 1 V RMS at terminals 
7 and 8, and at least 30 to 
80 Hz. 

If these readings are not 
available close terminal 4 to 
override failed-speed signal 
while cranking. 

MPU sensor spaced too far 
from gear. Make sure there 
are no metal chips on end 
of pickup. Check MPU 
wiring and shields. 
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SYMPTOM CAUSE REMEDY 

Prime mover will 
not start. 
Actuator not 
moving to start- 
fuel position. 

Speed setting too low on 
initial start. Control may be 
set for the wrong speed 
range. Check speed sensor 
frequency versus control 
part number. Speed setting 
may be lower than cranking 
speed. Control should be 
set for rated speed. 
Increase RATED SPEED 
setting clockwise (cw). 

Be sure and return rated 
speed setting full ccw if 
adjusting cw does not 
produce the correct output. 

LOW IDLE SPEED - 

setting may be too low. 
Adjust LOW IDLE SPEED 
potentiometer cw. 

Minimum Fuel contact 
open. See "MINIMUM 
FUEL CONTACT" in 
Chapter 3. 

If voltage exceeds 3 

volts, the switch or 
wiring is faulty. 

Check switch at terminal 3. 

Minimum-fuel contact must 
be closed for normal 
operation. Check for 0 to 3 

Vdc from terminal 2 (+) to 
3 (-) on low-voltage 
controls. (Between 
terminals 6 (+) and 3 (-) 
on high-voltrage controls. 

MPU not supplying 
signal to control. 

Check MPU wiring for 
proper connection, check 
shields for proper 
installation. 
Magnetic pickup may be 
open-circuited or shorted. 
Check resistance with the 
leads disconnected from the 
control. Resistance should 
be about 100 to 300 ohms. 
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SYMPTOM CAUSE REMEDY 

Prime mover will 

not start. Actua- 
tor not moving to 
start-fuel position. 

Terminals 11 and 12 are 
open. 

Verify that terminals 11 and 
12 are jumpered if optional 
external speed trim is not 
used. 

Check the voltage from 
terminal 11 (+) to 12 (-). 
It should be less than 2 

volts. 

Faulty speed trim 
potentiometer. 

With power OFF, check 
speed-trim potentiometer 
with an ohmmeter. 

Faulty 2301A Speed 
Control. 

Replace unit. 

Prime mover 
overspeeds only 
on starts. 

Ramp adjustment. Increase RAMP TIME (cw). 
This decreases acceleration 
rate (from low idle to 
rated.) 

RATED SPEED setting 
too high. 

Set RATED SPEED as 
described in Chapter 4. 

Amplifier adjustment. 2301A may be adjusted for 
sluggish operation, causing 
overspeed on start. Slowly 
adjust GAIN for fastest 
stable response. RESET 
may be adjusted too low. 
Increase RESET setting. 
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SYMPTOM CAUSE REMEDY 

Prime mover 
overspeeds only 
on starts. 

Engine is 

malfunctioning. 
Verify that the fuel rack is 

not binding and the linkage 
is properly adjusted. 
Determine if the fuel rack 
is quickly following the 
actuator input voltage. 

Verify proper operation of 
overspeed protection devices 
to determine if a shutdown 
is occurring without an 
overspeed condition. 

2301A Speed Control. If the control does not cut 
back the actuator voltage 
when the speed setting is 

completely ccw the 2301A 
control may be faulty, or 
may have the wrong speed 
range. If the voltage is cut 
back, (increased on reverse 
acting controls) look for a 
problem in the linkage or 
actuator. 

Prime mover 
overspeeds after 
operating at rated 
speed for some 
time. 

Prime mover. Check for proper operation 
of prime-mover fuel system. 
If actuator moves toward 
minimum fuel during 
overspeed, problem is in 
fuel system. 

MPU and 2301A 
control. 

Check MPU voltage at 
speeds above idle (at least 
1.0 V rms). If MPU fails 
and the switch at terminal 4 
is closed, the 2301A will 
call for maximum fuel. 
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SYMPTOM CAUSE REMEDY 

Prime mover 
overspeeds after 
operating at rated 
speed for some 
time. 

2301A dynamics 
adjustment. 

Control the prime mover 
manually at rated speed and 
adjust the RATED SPEED 
setting fully ccw. If the 
output voltage is not zero, 
replace the control. 
(Voltage should be about 7 

volts for 0-200 mA reverse 
acting controls or maximum 
current time actuator 
resistance for- controls of 
other ratings.) 

Prime mover has 
momentary speed 
change when 
adjusting GAIN. 

GAIN adjustment made . 

too quickly. 
Make GAIN adjustment 
slowly. Momentary speed 
change when adjusting 
GAIN is normal. 

Low speed is not 
regulated by LOW 
IDLE SPEED 
potentiometer. 

NOTE 

On carbureted prime 
movers, the minimum 
fuel stop rpm setting will 

vary with prime mover 
temperature. An 
improper cold setting 
may interfere with the 
Low Idle Speed Setting 
when the prime mover is 

hot. 

The Low Idle Speed setting 
may be below the min-fuel 
position of the actuator or 
prime-mover fuel stop. In 
this case, the output voltage 
to the actuator will be zero 
(maximum for reverse act- 
ing controls). The engine 
will be maintained at the 
min-fuel position by the 
actuator or the prime mov- 
er min-fuel stop. The con- 
ditions indicate that the 
min-fuel position should be 
decreased by linkage adjust- 
ment (diesel) or low-idle set 
screw (gas engine), or the 
LOW IDLE SPEED setting 
should be raised. If this 
does not correct the 
problem, the 2301A control 
may be faulty. 
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SYMPTOM CAUSE REMEDY 

Low speed is not 
regulated by Low 
Idle Speed 
potentiometer. 

LOW IDLE SPEED 
potentiometer. 

If adjustment of the LOW 
IDLE SPEED potentio- 
meter causes erratic 
behavior, replace the 
control. 

Prime mover does 
not decelerate 
when Close for 
Rated contact is 

open. 

Faulty Close for Rated 
contact or wiring. 

The voltage from terminal 5 

(-) to 2 (+) on low voltage 
controls or 5 (-) to 6 (+) 
on high voltage controls 
must be less than 2 volts. 
Replace the contact or 
wiring as necessary. 

LOW IDLE SPEED set 
fully cw. 

Turn LOW IDLE SPEED 
setting ccw with terminal 5 

open. 

2301A ramp circuitry. 

CAUTION 
The speed-setting 
controls have sufficient 
range to override the 
ramp and bring the 
prime-mover speed up 
to rated while still in 
the low-idle mode 
(because of control or 
switching defect. A 
Close for Rated contact 
that is intermittent may 
cause the prime mover 
to overspeed if the 
RATED SPEED setting 
is adjusted for rated 
speed with terminal 5 

open. 

A faulty Close for Rated 
contact may remain in the 
accelerate position with the 
contact open. 

If the Close for Rated 
contact is operative, loss of 
idle control may be due to 
a faulty circuit. 

In general, adjustment of 
LOW IDLE SPEED will 
vary the speed of the prime 
mover with the Close for 
Rated contact in the 
decelerate (open) position. 
Adjustment of LOW IDLE 
SPEED should not affect 
prime mover speed when 
the Close of Rated contact 
is closed. 
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SYMPTOM CAUSE REMEDY 

Prime mover will 
not stabilize at 
rated no-load 
speed. The insta- 
bility may occur 
at no load or it 

may vary with 
load. Control 
may be erratic. 

2301A Speed Control. Adjust GAIN, RESET, and 
ACTUATOR 
COMPENSATION as 
described in "Adjust for 
Stable Operation" and 
"Dynamic Adjustment" in 
Chapter 4. 

Speed setting controls. 

. 

If adjustment of external 
speed trim causes instability, 
check potentiometer with 
ohmmeter for erratic be- 
havior. (Turn power off). 
Use nonlubricating elec- 
trical cleaner if necessary. 
If internal potentiometer is 

faulty, replace control. 

Improper linkage 
adjustment. 

Make sure the actuator 
moves about 2/3 of its 
travel from no load to full 
load. Be sure linkage 
provides a proportional 
change in power for every 
change in actuator terminal- 
shaft position. Refer to the 
actuator manual for more 
detailed linkage instructions. 

Necessary wires not 
properly shielded. 

Electrical noise, caused by 
wiring carrying an ac 
voltage or stray magnetic 
fields, can be picked up by 

improperly shielded wire. 
Noise will cause instability. 
See "Shielding" in the 
installation chapter. 
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SYMPTOM CAUSE REMEDY 

Prime Mover will 
not stabilize. 

Prime mover not 
receiving fuel as called 
for by the actuator. 

Check actuator linkage to 
fuel-controlling mechanism 
for lost motion, binding, or 
excessive loading. Check for 
a steady fuel pressure of 
proper value. 

Prime mover not 
operating properly. 

Prime mover may be 
causing speed variations. 
Control engine manually to 
determine if instability is in 
prime mover or 
governor/actuator control. 

Input voltage low. Check voltage supply. 

Prime mover 
unstable or will 
not accept full 
load. 

EGB governor/actuator. Verify that mechanical 
speed setting of EGB 
governor/actuator is above 
the set electronic speed 
reference at full load. 
Mechanical droop can cause 
speed setting of ballhead 
governor to be below 
electronic speed setting at 
full load. 
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Chapter 7 

Repair and Replacement Procedures 

INSTRUCTIONS FOR RETURNING EQUIPMENT FOR REPAIR 

If any part of the electronic control is to be returned to Woodward Governor 
Company for repair, attach a tag to the part with the following information: 

Name and location where the control is installed. 

Complete Woodward Governor Company part number(s) and serial 
number(s). 

Description of the problem. 

Instructions describing the desired type of repair. 

NOTE 

Before handling any electronic component, read Manual 82715, "Guide 
for Handling and Protection of Electronic Controls." 

Use the following materials when returning a complete control: 

Antistatic packing materials that will not damage the surface of the unit. 

At least four inches of tightly packed, industry-approved packing material. 

A packing carton with double walls. 

A strong tape around the outside of the carton for increased strength. 

REPLACEMENT PARTS INFORMATION 

When ordering replacement parts for electronic controls, include the following 
information: 

The part number (9905-XXX) from the enclosure nameplate. 

The unit serial number, which is also on the nameplate. 

For more information on replacement parts, contact Woodward Governor 
Company, Engine and Turbine Controls Division, PO 39ox 1519, Fort Collins, 
Colorado 80522, USA. Telephone (303)-482-5811, or contact your nearest 
Woodward Governor Company service facility. 
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ORDERING MANUALS 

TO ORDER MANUALS, WRITE TO: 

Woodward Governor Company 
Attention: Technical Services 
P.O. Box 1519 
Fort Collins 
Colorado 80522-1519 

PLEASE INCLUDE THE FOLLOWING INFORMATION: 

Your name 
The name and address of your company 
(write on letterhead or include business card if available) 
The address where you want the manuals sent (if different from above) 
The quantity wanted of each manual 
The manual number(s) of the manual(s) you are ordering - OR - 
The part number and serial number from the nameplate on your Woodward Equipment 

THERE IS NO CHARGE FOR MANUALS ORDERED IN SMALL QUANTITIES. 

WOODWARD GOVERNOR COMPANY 

CORPORATE HEADQUARTERS AIRCRAFT CONTROLS DIVISION 5001 North Second St. P.O. Box 7001 Rockford IL 61125-7001, U.S.A 

Phone: (815) 877-7441 Telex: 25-7410 
ENGINE & TURBINE CONTROLS DIVISION 1000 East Drake Rd. P.O. Box 1519 Fort Collins, CO 80522-1519, U.S.A. 

Phone: (303) 482-5811 Telex: 4-5691 

INTERNATIONAL OPERATIONS DIVISION 1000 East Drake Rd. P.O. Box 1519 Fort Collins, CO 80522-1519, U.S.A. 

Phone: (303) 482-5811 Telex: 4-5691 

INTERNATIONAL DIVISIONS 
Woodward Governor (U.K.) Ltd. P.O. Box 15 664 Ajax Ave. Slough, SL1 4DD, England Phone: 44-753-26835 Telex: 848181 

Woodward Governor Nederland B.V. P.O. Box 34, 2130 AA Hoofddorp Hoofdweg 601, 2131 BA Hoofddorp, The Netherlands 
Phone: 31-2503-13241 Telex: 74508 

Woodward Governor (Japan) Ltd. Tomisato P.O. Box 1 Inba-gun, Chiba-ken, 286-02, Japan Phone: 81-476-93-4661 Telex: 3762-164 

Woodward Governor Company Kobe Service Station 86-1, Edayoshi 4-chome Nishi-ku, Kobe-shi Hyogo-ken, 673, Japan 

Phone: 81-78-928-8321 
Woodward Governor Company P.O. Box 319 Unit 1-1 Wirega Ave. Kingsgrove, N.S.W. 2208, Australia 

Phone: 61-2-758-2322 Telex: 24175 
Woodward Governor Company (Reguladores) Ltda. Caixa Postal 1785 Rua Fernao Pompeo De Camargo, 1306 13100 Campinas, S.P., Brazil 

Phone: 55 (192) 31-4977 Telex: 191844 

HYDRAULIC TURBINE CONTROLS DIVISION 2301 Country Club Drive P.O. Box 287 Stevens Point, WI 54481-0287, U.S.A. 

Phone: (715) 344-2350 Telex: 671-4868 89/10/F 
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INTRODUCTION 
The Delta-DE-097 Speed Sensor is a'solid state speed 
detection module designed for use with constant' speed. 
diesel engines. In operation. three relays,wiihin the 
Sensor switch at factory preset speeds providing 
functions normally related to starter motoF cut-out. 
(SCO). engine underspeed (US). and engine oversp.eecl. 
(OS). Signal source for the Speed Sensor may be either. 
an electrOmaghetic pickup on the engine- flywheel. ring 
gear.' or the Delta DE-054 tacho oene,rator. 

SPECIFICATIONS 
Operating Voltage- 12 to 24 volts D.C.. 
Supply Current .175mA with all :ela.ys'energised. 
Starter Cut-out 
Setting:. Factory. preset i()'0..-30% of 

norninal.running sneed. Typical 
setting 20%. i e 300 F.P.N.,1. for 
a 1500 RPM system. Relay state' 

preset o be either:- 
(Al eneroised with en.nine 
stationary and on. 
de-energised or; :.;t 1,;-.:g speed, 
or--- 
(Brde-energisedatreSt. operating 
at set-point.. 
70-100% of nominal running 
speed. Typical se!.t.,nn-90% 
.100- 1.30% of nominal speed. 
Typical seting--1 :0% 
The iyverspeed n-ay.be 
either lockina.or non,- locking. 

2% of nominal screed. 
Single 'changeover for SCO and 
US: 
Single make contact for OS. 

Contact Rating. 5 Amps resistive. Inductive loads 
must have diode supo'ression for 
good contact life. SCO relay . 

shbuld interrupt circuit to pilot 
solenoid only. 

'0-70°C Ambient.; " 

Front ponel--AnOdized 
aluminium. Black legends.. 
CaSe-Delta grey hammertone 
stove enamel. . 

Weight: - 
0.9kg' 

Dimensions: 1 52mm L x.1 25min W x 65mm D 
. 

Insulation. .10 M above case. 

Underspeed Selling. 

Cverspee11Sett.ngs- 

Switch Repeatability: 
Relay Contacts. 

Operating 
Temperature: 

Delta Electronics 
Head office & plant: 

Corner Cavan .& Grand Junttion Roads 
Gepps Cross . 

South Australia 5084 
Telephone (08)260 2522 Telex AA82427 

4.'7.404 ,13,1 

OPERATION 
Non-latched 'OS condition 
On rising speed the relays operate at their preset points. 
the.SCO.makds or breaks according totyPe: the US'and 
OS relays make if speeds are attained. On falling speed 
the relays.will return to their state. 
Latched OS.condition- 
Similar to above but if overspeed occurs all relays 
remain latched. Reset is achieved by removing the D.C. 
powei supply. 

ORDERING'INFORMATION 
Input from: of Electromaanetiii Prckup. 
No. of teeth.on ring gear: 

b). Delta DE -064 Tacho-generator.' 
Nominal speed:, RPM '- 
Starter cu-out: 
SCO tytie A or B 

Underspeed Setting: RPM 
0Sfersoeed Setting: RPM 
OS type-- Latching or Non-Latc no 

/1/ ot. rekro ..z 

S now re,e c-,e.rou .-- 0 0 
s- o 

//o o 
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Automatic Batte y Chargers..- 
74, 

EC, 01 
for Lead-acld batteries 

EO 
for Nickel-cadmium batteries 

The DEM and DEO0g Automatic Static Battery Chargers 
are compact, robust, units. which, although similar in 
function and appearance, are Intended for different 
applications. The DE001 provides charging.chtireeteristies 
to suit loodaold aooumulators while the DE009 provides the 
charaCterietics required by nickel-cadmium cola. 

Both units provide similar controls and features, deliver 1D amps 
of current and incorporate generous protection features. They 
oHer fully automatic operation; regulating their charging voltage 
and current to maintain battery capacity, They are identical in 

size and are intended for panel mounting inside electrical 
switchboard cubicles. 

The DEPOT and DE009 are designed and . manufactured to 

withstand the rigours of. heavy indUstrial use in . harsh 
environments where Jess sturdy equipment may not provide 
the same long-term, reliability. They feature heavykluty 
construction, use conservatively rated components throughout 
and their printed circuit board assemblies are protected with a 

heavy conformal coating to offer lasting protection against the 

. effects of vibration and'extremes of temperature and humidity. 

These many reasons make them an ideal choice In all industrial 

applications whore the need for high operational reliability (at 

reasonable cost) is paramount : for power generation control 
supplies; for stand-by. batteries supplyin g. emergency lighting, 

fire, burglar alarm and communication system; for emergency 
engine:starting and Many othersimila applications. 

. . 

30 amp versions 0/ these Unite, the DE06g and DE071., are also available:1 
o.r.r tr. nrnnntrka 

. The .DE001 is normall supplied with a Cyclic charging 
characteristic which is p rticularly suitable for use with stand-by . 

batteries in which sulph ting may occur during long periods of 
inactivity. The output cyc s on and off, supplying periodic.bursts 
of current at the chary r's full output capacity. The battery 
voltage thus cycles bet an upper and lower limits which may 
b,e independently adjust d, Models With conventional "Constant 
Potential' charging are a so available., . 

The DE001 provides a " oost" mode which allows charging to 
continue above the nom al voltage setting. Occasional periods 
of Boost will ensure that he battery is.always.at-full charge, 

The DE001 also featur 
which reduces its output 
match the temperature c 

The DE009 uses a Con 
the "Float " and "Boost" 
cadmium. cells. Boost m 
adjustable higher level: 

a temperature compensation circuit 
oltage at high temperatures in order to 
aracteristic of lead-acid cells. 

tart Potential characteristic to provide 
charging. usually, required by 'nickel- 
e allows the voltage to be raised to an 

Lifi 
E EETBDillES 

MANUMCTIJ ERS AND surruens OF 
ELECTRONICJCONTROL, MONITORING.. - 

Ai APthA IIPMFNT. 
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DESCRIPTION 
The 0E010 'transformer Module is a volt.idri mouthing 
Unit, containing two transformers, used for interfacing 
Australian Standard to American Standard Voltages. Suitable 
for 415 to 208 Volts, 3 phase conversion for inputs to . 

WoodWard and barber Colman load'aharers, also 24010120 
volts conversion to match input to synchronisers. 

4 1 

Phtisa 
input. 

itrotarPrIatrf IltelPIPMHIVORM 

SPECIFICATIONS' 
Peak voltage rating: 500 Volts A.0 50./60Hz. Tetinir')olo3 to 5. 
Power: 30 Watts 'per. transformer, maximum. 
finish: Woy hwrimor tone stoved name]. 
Approx. Dimensions:. 

. . L x B x 
ibbmm (6') 128mm"(5) 105mm 41/u" 

Woioht 5 lb./2.25 kg: 
Ambient Operating Templirilltir flange: 0°C-70'!C. 

o o 21.3 Volts . 

1 Line to Line 
010 -:f Phase 

.i Earth. 
. 

NonSymmetric 
_011 tO 

.. 

AT 240V. 

C.:ommon 
Neutral 

09 ' J. 

0 0 
.9 se . 

L7 
C 0 

, 010. :31:1V ^, .0 

Art) 240V Rug 

Neutral 0V 

(cipar:111Catinns subject to change without notice) 

[Of. t eV g 1 11 ftp101110Inmws tInialbilltf Matt, a sannertIOIVAI 

Delta Electronics 
Head office & plant: 

Corner CaV3 f-i 8, Grand 
Geppg Cross, 
South Australia 5084. 

-Ictiort Roads, 

en 
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15E001/DE009 Automatic Batter 

P. 03/0 5 

Chargers 

FEATURES - 

10 amps enntiniirine charging current 
A Boost charging facility 

. Charger On indicator output 
Available with 12 or 24 volt output 
Current smoothing choke helps extend battery plate life 
Generous overload protection -a current limiting circuit backed 
up by an internal fuse and the choke . - 

Undervottage inhibit .circuit turns off charger if output is short 
circuited or when an engine's starter motor Is operating 
Temperature compensated output voltage on the DE001 
DE001models available with Cyclic or Constant Potential output 
Cyclic charging mode is ideal for stand-by applications 1 

Adjustable Boost voltage on the DE009 caters for the exacting 
requirements of nickel-cadmium cells 
Wide operating tomporaturo rangy with no current derating 
Heavy-duty construction on sturdy steel chassis 

t Conformal coating on control circuit enhances reliability in harsh 
environments 
Robust Voltage Adjust control with locking facility 

. Remote voltage sensing facility on-DE001 units 
Adjusted at the factory to suit common batteries 

12-mcinti-i warranty 
esigried, manufactured and supported In Australia 

.SPECIFICATIONS*: 
Supply voltagCs: 208, 240 or 254 VAC, ±10%; 48 to 821-1z. 

Charging current: . Normally 9 A; 10 Amaximum (adjustable). 
0E001 outpUt voltage:... 24 volt models cut-in at 26 V; cut-out at 
(Cyclic) 28.5 V.12 volt *modals cut-in at 13 V, 

cut-out at 14.3 V (both levels are adjustable).. 
DE001 output voltage: Normally 27.6 V for 24 volt models, 
(Constant Potential) 13,8V for 12 volt models (adjustable). 
DE001. Boost level: . Approximately 30V for 24.volt models, 

- 15V for 12 volt models. . 

DE009 output voltage: 9 cells- 13.05 V110 cells-714.50 V, . 

18 cells= 26.10 V, 19 cells- .27.,55V, 
20 cella -- 29.00 V (adjuitsible): 
Normally0.1 V per cell increase Over the 
above voltages (adjustable). . 

ApproXimately 23.v.A.0 on 24 volt units 
and 11 VAC on 12 volt units. Maximum . 

load Is 200 mA. Indidation is lost if the . 

internal fuse fails. 
;smite voltage sensing: Sense terminals are provided for use 

E001 units only) on Cyclic models, and are usually linked. 
on the charger for Constant Potential 
models. * - 

Voltage Adjust; COrrenttimit, 
1.1.ndenroltaga Inhibit, . 

DiffcrOntiol (DE001:modolc only), 
°cost Level (DC009models only), 
Range 0 to 70"C. . 

12 screw terminals Which accept 
3.5 mm fork or ring lugs, . 

Dimentions.(L B y D):- 320. 205 x 120 mm maximum. 
Weight: 8.3 kg (shipping weight 9 kg).. 
Finish:. Grey hemmertone stoved enamel with 

white.silk-screened labelling. 

Nolo: output voliageg are quoted for iro toolititiol t, srpel'eture of 20nO: 

DE009 Boost level: 

Charge On indication: 

Controls: 

Ambient temperature: 
TerminationS: 

INSTALLATI 

CAUTION 

These units must be 

installed and Wired in 

uccordance with 

Handbook' DE000124 In 

order to'ensure 
reliable operation. 

N DETAILS* 

205 MAX 120 MAX.." 

LEAD -ACID BATTERY HAF1GER, TYPE DE001 

OUTPUT 
vourAor 

51 BETTING 
a -SENSE 

B 9 10 11 11 0 
) :0 -0 .1 

I I [I 1 

N 

() 

I. ON IND. 

2 

000ST 

(_Z 9 p n c) n 
4 7. 

0 0 
50-0010 
AC INPu 

60009 Arm 
0 Mor Bmu- 

UHANUEM UN MI I ION 

dull 
LAMM 

LOAD 

LEAVE .11/1.4PER 
1 INKS (ANOWN 

ft:74;7'N 
REMOTE SENSING . 

IS NOT USED. 

NICKEL-CADMIUM El ATTE Y CHARGER, TYPE DE009 
OUTPUT 
VOLTAOS 
SETTING CH. ONIND. 

2D6 240 BOP13T 

2 9 
3 4 7 

(7 ) Q C1 

oy,Irprn.1 
0008, m Swi 

V el 

30-601IL 
AC INPUT 

CHARGER ()HINDI 

ORDERING INF 
To order a new DE001 or DEC 
appropriate Model/Part number: 

.131 0. 
U .10 11 12 

o CY (.) 

CLATTERY 

0-01,1111-0 

-0"0". 
LOAD 

:ION 

RIVIATION 
9. Battery Charger quote, the 

Part No. Description. 

DE00100201 . Leadacic.lcharg et ,12, volts,Cyclic , 

DE00100202 Lead-acid charger, 24 volts, Cyclist 
DE00100203 Lead -acid charger, 12 volts, Constant Potential 

. DE00100204 Loadacld charger, 24 volts, Constant Potential 
DE00900201 Nickel-cadmiurr charger; 19 volt's, Transient 

Potential. ' 

DE00900202 " Nickel-cadmium charger, 24 volts, Constant 
Potentialt 

. 

Unite can be burned in for elther1 )0 or 200 hours at 5090 for use 
in high-reliability applications specify when ordering. (A 
nominal charge applies.) . 

. 

Trhese .models will be ti6pilliet.1 ii an incomplete part number" or specification 
Is quoted. 

1:10:11).. 
1.1,41105 

A DIVISION OF BOWATER TUTT INDU6 I FilF.$ PTY. LTD. (Incorporated In Victoria). 

*ABRIDGED INFORMATION ONLY. For design - 

purposes refer to Handbook DE000124 for complete 
specifications and application information, 

8FiotHuf1E NO. DE000134 A, October '87. 

©OOPv9101-i-r 1987 BY DELTA ELECTRONICS. 
nnersteln.ArlhAIC ADP as 4 

CORNER OF CAVAN AND GRAND JUNCTION ROADS, 
GEPPS CROSS, SOUTH AUSTRALIA, 5094 

POSTAL ADDRESS: 
P.O. BOX 308, BLAIR ATHOL, 8.A., 5084. 
TELEPHONE: (08) 260 2522 
FACSIMILE: (08)349 4142 
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CYCLE 

It TV? re1111#51'.2.110-Ett,g1ttlitlycll 

PHYSICAL DESCRIPTION 
The Crank Cyclelimer is a small unitintended for use as a 
Studer motor cranking time In auto start standby alternators. It 
is housed in an impact resistant polystyrene case with 
connections bro.ugot out as an 11 .pin base to plug.into.a - 

conventional relay socket. On appliction ofa 24 volts D,C. .1 Shot. No Links. 
signal, an Internal relay will function for. a preset time, then. 
release. Up to four cyCles may be progremnied, klailed to 
start" signal will be activated if the input voltage is not removed 
before the end ofthe last crank cycle. The unitrnust. be 
de energised externally when the engine cOnneS'Up to speed, 

SPECIFICATIONS 
'Timer, Adjustable 4- to 20 seconds. 
Number Of cycles' 1. 2. 3 or 4 externally programmable: . 

On/Ott Ratio,: Fixed at 1:1.: 
Supply Voltage: 24 -volts D.C: 
Relay Contacts:. One changeover on crank relay. one, . 

r.henoenver nn failed Vs 1,11A(1 Wsrliii.lw Da IILItt tri4ggiter eiruits as damage to 
Contact Rating: 24 Volts 4 AMP. D.C. resistive load. semIconductera may res It, 
Programming: Terminals 5, 6'and 7 allouselection of number 
of start attempts. 

1 Cycle: No linking required. 
2 Cycle:. Link T5 101.7. 
3 Cycle: Link T6 to,T7. . 

4 Cycle: Link T5 to T6 and. T7. 
. . 

12 Volts D C operation is posSible whkin useici Fn. 

conjunction with DE042 Auxiliary Power Supply, 

Approx. dimensions: 9.3' 'mm x 7Amm x 27.mm. 
Weight: 50g: 
Ambient Operating Temperature Range: O'C-,70'C. 

ClIANK 

4 Shot. Link T5,76, TT 

j- 3 S.ttut. Link 76 1017 ' 

- 2 Shot Link 1f; 10 17 

8 7I3 5144 

-- 

10 Man 
+ 7 

24v. D.C. 

FAILED TO START' 

(SpscificiitIon subject to change without. notice) 

IstasuSsiteasystasitasstscast"ssatistr,r rtrizittlyrrnairritto rtivilrrnitirtirelyrwrtters1711MA7,11 

Delta Electronics 
Head office & plant: 

Corner. Cavan & Grand Junction, Roads,- 
GPops Cross, 
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PHYSICAL DESCRIPTION 
The Battery. Voltage Sensing Belay is used as an alarm 
niodule to detect devlation-of the battery Voltage beyond 
presellable limits. Two alarm levels are incorporated in the 
Maley Module. - Typical utilization is in monitoring the battery 
voltage of standby diesel generators or fire. pumps, giving : 

indication of undervoltage or overvollage...An inputsignal 
during engine cranking disables Jhe undervollage alarm 
preventing nuisance tripping.. - 

The Relay is houSed in a polystyrene-case with connections 
brought.out to an 11 pin base for mating to a standard relay 
socket. Sensing Relays are available for. 12 and 24 volt. 
Systems. Alarm settings erg Adjustable. 

SPECIFICATIONS: 
12 VOlts D.C. 24 Volts U.C. 

8.16 volts, 12:28 volts UrOervoltage Range 
Undervoltage 
Factory Setting: 
Overvoltage Range: 
Overvoltage 
FAclory Sulting 
Undervolloge inhibit pin 1 

Relay Conlactr; 

CenteM Rating: 

11,5: volts 
12-17 volts 

23 volts 
2'I -34 volts 

36 volts 32 volts. 
Greater than 5 volts 
I e/oundervoltege 
1 c/o overvoitage 
4 amp D.C. iosistive 

Approx. dimenaions; 93 mm x 74 rums x 27 mm. 
Weight: 50g. 
Ambient Operating Temperature Range: O'C.70"C. 

Warning: Do not megger Internal circuits at damage to 
semiconductors may result. 

(AUDI TAM r 
Umli. °hew,. 

r.rm14.,:14 
rivor.,611,19.7. 

.. iiiiiinv iiiiiir,rv0it24a: !it:mm.1 

:`47(P.. "-SW ::.)- 

r.iormai volia,;,. 
0 0 . 

OD El 

el-- 
. 

Above uvi,,,,Rup 5)- 9 
-+ ',/--- 7-0. 1- . 

Ir 1(1 

if LS__ 
f;m1(: it) VII luipty 

(;:rilnwtno in riihtl 
Inc 1" 

It di! 1o: 

(Sroidlicat!ein* Ituhlaa1 lo &lingo without nnfleo) 

liggiestmfigeaseillnisleffalogreagEigaligeaticlffilmsaillsarSidkalSr. 

Delta Electronics 
Head office & plant: 

Corner Cavan & Grand Junction Roads. 
Geis Cross, 
cm ith rlii4trlia 5nA4, r1M, Tia 
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DETROIT ENGINE AND TURBINE CO. 
569, GRAND JUNCTION RD.- 

-GEPPS- CROSS. SA 5004 
PO-BOX 188,.BLAIR ATHOL, 5064 
TEL. 61-9-260 -2299 : 

FAX. 6.178-3494151 
ACN. 004 322 123. 

TO 

I.) t. 1 I: I I CII rat W 1 

'AC SIMILE MUSAGE 

PETER TRANTER FROM: BRI N KING 

'OMPANY BRISBANE CITY COUNCIL LOCATION: ELE TRON1C 
SER ICE DEPT. 

FAX-. 

SUBJECT: : DE001 BATTERY CHARGER P GE 1 OF 5 

07L2680847 REF: BKO 0 

DATE: 9/7 92 

PETER, 
AS REQUESTED .; HERE IS THE. INFO ON OUR.DE001 BA TERY CHARGER 

I'HAVE.ALSO INCLUDED INFO ON .THE RELAY MODULES THAT THINK YOU 
MAY HAVE 

REGARDS, 
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Automatic - Bate y. chargers 
r"..:4 

E001 
for Lead -acid batteries 

for NIckel-cadmium batteries 

6,-71 2-6,q,pq-yst,- 

Thar DE001- and D8OOD Automatic Static Battary 'Chargers 
are compact, robust: units. which, although( similar_ in 
function and appearance, are Intended for different: 
opplications. The DEQ01 proVides charging Characteristics 
to suit leadoeld dooumuletors while the DE009 provides the 
eharseterlatice required by nickelr-aptirrilurn cella: ' 

Bothunits provide similar controls and features, deliver 10 amps 
of current and inoorporate generous protection features: They 
offer fully automatic operation: regulating their charging voltage 
and current to maintain battery capacity, They are identical in 
size and are intended for panel -mounting inside electrical 
switchboard cubicles: 

The DE001 and 17E009 ,are 'designed and tnanOfacturect to 
withstand the rigours of heavy industrial use in harsh. 
environments where less sturdy equipment may not provide 
the same Hong-terM reliability. They feature heavy -duty 
construction, use conservatively rated components 'throughout 
and their printed circuit 'board *assemblies are protected with a 
hea*conforMel coating to offer lasting protection against the 
effects of vibration and extremes of temperature and humidity.: 

These many reasons make thorn,an ideal choice In all 

applications where the need for high operational reliability (at 

reasonable cost) is paramount: for power generation control 
supplies; for stand-by batteries supplying emergency lighting, 
fire, burglar alarm and communication systems; fnr emergency 
il.rigirys starting and many other similar applications: 

so amp versionsol.Ineseupits,Ihs DE.20 and DE071, are also available: 

t,.6t 4444, f4.0,1 

1. Tha DE001 is nbrmallv supplied with a 'Cyclic" 6harging.. 

characteristic which isparticOlarly suitable for use:with stand-by 
batterieS in which suipNting may occurduring long periods of 
inactivity. The output cycieS on and off, supplying, periodic bursts 
of current at the chargers full outpUt capacity: The battery. 
voltage thus cycles between upper and tower limits which may 
be independentlyadjugted, Modelt with conventional "ConStant . 

Potential" charging are a soavailable, 
The DE001 provides. a "Boost" mode' which- allows.charging to 
continue above the nom al vOltage setting.' Oecasional peridds 
of Boost will ensure that he battery is always at full charge, - 

The DE001 also features a temperature compensation circuit 
Which reduces its output tibitage at high temperatures in order to 
match the temperature characteristic oNeed-acid cells,. 

The DE009'uses a Constant Potential characteriStiC to provide 
the "Float and "Boost" charging Usually required by nickel- 
cedrillurn cells. Boost mode allows the voltage to be'raiSed to an .. 

adjustable higher.leVel. 

DEILTI3 

ELEETRCIES 
MANUFACTUF;ER AND SLii"PLIEns OF 
.ELECTFIONICJCONTROL, MONITORING, 

, A r- n r-e7,1 unix Arkyr. 
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17e211711TIM 

DESCRIPTION 
The DE010 Transiormer 'Module is volt.-mn mntrShing 
Unit, containing two transformers, used fo; interfacing 
Australian Standard to American Standard Voltages. Suitable 
for 415 to 208 Volts, 3 phas6 conversion for inputs .10 

Woodward and Barber Calmer] load sharers, also.240 to 120 
volts conversion to match input to synchroniSers. 

SPECIFICATIONS 
Peek voltage rating: 500 Volts A.O 
Pbwer,30 Watts per transformer, 

Grog hammer:tone stoved 
.0prox. Dimensions:, 

.L x. B. 
. i 55mm (6'1 .I28mm (5-) 

Wnioht5' lb./..2.25 kg. 

Ambient Operating Tempilratur 

4I5V.. 
.3 Phase ' 

Input. 

0 n .1 

LinH to Line, 
zotj.voits 

TI. T2 

CC> '7010. - Phase 

1? 
Non.Symmetric 

/ t,1. to Earth,. 

50160Hz.-Termino15.3 to 5: 
maXiaturn. 

105Mrn 41/E,"' 

Tt k;') 09 120V 

OV F.? 

,016.11P0V 

(7' 

C:ornmon 5 
Neutral 

Arh 24011 RUN 4 

(Rpecilications subject to change without notice) 

Ito Aft, 4l 141I44411131. 1411111 t1itt4f44811f Etfettlfe1:02r11,01101 

Delta Electronics 
Head office & plant: 

Corner Covon A. Grcind Jonr.lion. 
GPPI:18 Crosg, 
SOLlth Australia 5084. 

1 o n - . FIR TA ETRilli IC, . 
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DETROIT ENGINE y TURBINE 

Autbmatio :Batter 

I-. u 3/ Lis 

Chargers 

FEATURES . 

10 amp continue m is charging current 
A Boost charging facility.' 
Charger On indicator output 
Available with 12 or 24 volt output . 

Current smoothing choke helps extend battery plate life 
:Generous overload protection a current limiting circuit backed 
up by.an internal fuse and the choke - 

.Undervoltage Inhibit circuit turns off 'charger if output is short 
circuited or when an engine's starter motor is operating 
Temperature compensated output voltage on the DE001 
'DE001 models available with Cyclic or Constant Potential output 
Cyclic charging mode is ideal for stand-by applicationi 

. :Adjustable- Boost voltage on the DE009 caters for the exacting 
.requirements of nickel-cadrrilurn..cells. . . - 

Wide operating temperature range with no current derating 
Heavy-duty construction on sturdy steel chassis - - 

Conformal coating on.control clreuit enhances reliability in harsh 
environments . 

Robust Voltage Adjust control with locking facility 
Remote voltage sensing facility on DE001 units 

..kdjysted at the factory to suit common batteries 
Full 12-month warranty. 
Designed, Manufactured and Supported In AuStralla 

CIFICATIONS* 
Supply voltages: 
Charging current: 
0E001 output voltage: 
(Cyclic) 

DE001 output voltgge: 
- (Constant Potential). 
DE001 Boost level: 

DE009 output voltage: 

'.DE009 Boost level:' 

Charge On indication: 

smote voltage sensing: 
E001 units only) 

"'trots: 

Ambient temperature: 
Terminations: 

Dimensions (L v B v D): 
Weight: 
Finish: 

208, 240 or 264 VAC, ±10%;.48 to 
Normally SA; 10 Amaximurn (adjustable). 
24 volt models -cut,in at 26 V, cut-out at 
28.5 V. 12 volt rnociele - cut-in at 13 V, 
cut-out at 14.3 V (both levels are adjustable), . 

Normally 27.6 V for 24 volt models, 
13.8.Vjor 12 volt models (adjuatable), 
Approximately 30 V for 24 volt models, 
15 V for 12 volt models.' 
9 cells 13.05 V,10 cells. ,14,50 V, 

18 cells:- 26.10 V,19 cells 27,55V, 
20 cells 29.00 V (adjustable). 
Normally 0,1 V per cell increase over the 
above voltages (adjustable):.. . 

Approximately 23 VAC on 24 volt units 
:and 11 VAC on 12 volt unite. Maximum 
load is 200 mA: Indication is lost if the . 

internal fuse fails. . 

Senselerminals are proVided ter use 
on CyclieModels, and are usually linked 
on the charger for Constant Potential 
models. 
Voltage Adjust,CUrrent Limit, 
Underifoltage Inhibit, . 

Diffcrontiol (D.E001 modoic only), 
Doost Levet(DC009 models only): 
'Range 0 to 70"C. . 

12 screW terminals which accept 
3.5 rnm fork or ring lugs, .. 

320 v 206 Y. 120 mm maximum. 
8.3 kg (hipping weight 9 kg).. 
Grey hammertone stowed enamel with 
white silk-screened labelling. 

Nolo: output vOltages ere quoted for an miTtliimil ItInipeiature'Of 20"0. 

INSTALLATI 

CAUTION 

These units must be 

installed and wirod in 

accordance with 

Handbook DE000124 In 

order to ensure 

reliable operation. 

N' DETAILS* 

11 

1611111111111 

225 MAX 1211 MAx- 

LEAD-ACID BATTERY 

UN. ON 114U. 
N wa 240 F 

2 0 
0001 : 

7 

HARDER, TYPE DE00.1 

OUTPUT 

eI 
VOLTACr 

- BETTING 
114 MCA El- 0[1150 

9 . 10 11 ta re) 
) 

-0 0 
50-001-1? 
AC INPu I. 

60081 61.117 

0 n tor eaosi de 
iUld 

bATTEHT 
*-tsver 

LOAD 
UMAiiUG/1 Vn INUI livn 

ISAVF .11/MPUR 
IINKS (SNOWN 
DOTTCD IN 

11[1.10TC SC1JSING 
IS NOT USED. 

NICKEL-CADMIUM El A-rrE 

206 240 
CH. ON IHO. 

8008T 

(2,) 6 00 0, 
, 

Y.CHARDER, TYPE DE009 
OUTPUT 
001.TAGF 

01 
SETTIN(1 

U la 77 72 0 
0 0 n 

OATTERY 

' 0 0-111,10-0 
GO-60111 
AC 1710115 4-MAN4 . 

LOAD ' 

CHARGER ON !NW TION 

ORDERING INF RMATIQN 
To order' a new DE001 or iDEO 9. Battery Charger quote the 
appropriate Model/Part number:. 

Part No.. Description 

DE00100201 Leadacid charg .1r, -12, volts, Cyclic 
.0E00100202 - Lead-Gold charger, 24 volts, Cyclict 
DE00100203 Lead-acid chargar, 12 volts, Constant Potential 
0E00100204 Lascacid charger, 24 volts, Constant PotenliRl 
DE00900201 Nickel-cadmium charger,12 voila, flonatant 

. Potential 
DE00900202 Nickel-cadmium charger, 24 volts, Constant 

Potentialt 

Units can be burned in for either 1)0 Or 200 hours at 60"C for use 
in high-reliability applications specify when ordering: .(A 
nominal charge applies.) 
tThese models will be !supplied if an inwmplete part numrstr er Apecifichtion 
Is quoted. 

ELTii 
ELECT 111E5 

A DIVISION OF BOWATER TUTT INDU6If4Il $ PTY. LTD.-(lneurOuriled 11'1 VICIOrla) 

*ABRIDGED INFORMATION ONLY: For design 
purposes refer to Handbook DE000124,for complete 
specifications and application information. 

BROCHURE No, DE000134A, October '87. 

© COPYRIGHT 1987 BY DELTA ELECTRONICS. 
SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT 

CORNER OF CAVAN AND GRAND. JUNCTION ROADS, 
GEPPS CROSS,. SOUTH AUSTRALIA, 5094 

POSTAL ADDRESS: 
P.O. BOX 308, BLAIR ATHOL, 8.A., 5084 
TELEPHONE (08) 2.60 2522 
FACSIMILE: (08) 348 4142 
TELEX: AA82427, DETCO 
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09-07-1992 15;26 -6182498212 DETROIT ENGINE & TURBINE P. 04/05 

on PrIvirrIlisr..erittmitotrii/oirn, ^11!1!ItstIrfentyst,2..motizirttr,rittia 

PHYSICAL DESCRIPTION: 
The Crank Cycle .timer is asmall unit intended lot use as a 
Starter motor cranking timetin auto start standby alternators. It 
is housed in an impact resistant polystyrene.case with 
connections brought out as an 11 pin base to plug into a 
conventional relay socket. On appliction of a 24 volts D.C. 
signal, an Internal relay will function for a preset time, then 
release. Up to four cycles.may be programmed. A "failed to 
start" signal will be 'activated if the input voltage is not removed 
.before the end of the last crank cycle. The unit must be 
deenergised externally when the engine comes up to speed. 

SPECIFICATIONS 
Timer. Adjustable 4 to 20 Seconds.' 
Number 01 Cycles: 1, 2, 3 Or 4 externally programmable... 
On /ON Ratio: Fixed. at 1:1. 
Supply Voltage: 24voltg p.c. " 
Relay COntaCIS: One changeover on Crank relay.,Onfr 
rhAnoAnver nn Inilrari to Atnn 
Contact Rating: 24 Volts 4 AMp. D.C. resistive load. 
Programming: Terminals 6,6 and 7 allow selection of number 
of stall attempts: 1 

I COE,: Nollnking required.. 
2 Cycle: Link TS 1077. 
.3 COO:. Link T8 to T7. 
.4 Cycle: Link T5 to T6 and T7.. 

4 Shot. Link T5 TO. 17 
I -- 3 Shut. ,Link T6 to T7 

2 Shot: Link 11;10 17 

CFIANK 

I 5 4 

10 an 3. 

24v. D.C. 

1 Shot: No Links. 

FAILED.TO START:' 

Wiirriile9: Die real rtrif§Vor L'Arilliti as damage to 
semiconductors may .res It. 

12 Volts 0 C, oporatlon I$ possible when used 
conjunction with .DE.042 Auxiliary Power .Supply. 

ApprOx. dimensions:, ea mm X 74 mm x 27 mm. 
Weight: 50g. . . 

Ambient Operating Temperature Range: 0T--70°C. 

(SpocIfIcitIons subject to change without notice) 

ryt II 1 . !,:n4wirmwtrirititii '1St $77,71117111 

Delta Electronics 
Head office & plant:. 

Corner*Cavan & ar8rid Junction..908dS, 
Capps Cross. 

I In A4,r1rn17n 

fatX 

r-t r- r- I r- 1-11 11-1 
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09-07-1992 15;27' 8183498212 DETROIT ENGINE. & TURBINE . P. 05/05 

DE 023 
BATTERY 
VOLTAGE 

SENSI G RELAY 

PHYSICAL DESCRIPTION 
7 The Battery Voltaga.Sensing Relay is used as an alarm 

module to detect deviation of the battery voltage beyond 
presettablo limits. Twi) alarm levels are incorporated in. the 
Relay Module. Typical utilizatiOn- is in monitoring the battery 
voltage of standby diesel generators Qt fire pumps, giving. 
indicatton of undervoltageor overvollage. An input signal 
during engine cranking disables the unoervoltage alarm..': 
preventing nuisance tripping.. 
The RelayIs hoUsed in 'a polystyrene case with connections 
brought'out to an 11 pin base tor mating to a.standard relay 
socket..Sensing Relays are' available for 12 and 24 volt 
Systems. Alarmsettings are adjustable. . 

SPECIFICATIONS: 
. 

" Volts D.C. 24 licittit. U.C. 
Undervoltage. Range 8.16 volts 1'2.26 volts 
Ondarvoltaga 

.Fattory .Setting: . 1.16 volts ' 23 vollft 
QvCryoltage Range;.. 12.17 volts . 24-3e1 volts 

Factory Setting 16 volts 32 volts 
Undervoliuge inhibit pin .1 Greater thanL volts 
Rehiy Contactr. I c/o undervoltage 

1 c/o iiit:trvoltage. 
CO0tAC:t RAtt0g: . 'a amp D.C. resistive load.. . 

-Approx. dimensions: 93 rpm 'x 74 inm:x 27 mm. 
.Weight: 50g.. 
Ambient Operating..Temperature Range: O'C-70"C. 

HUTH TAM r. 
..Umbir.0111,9e, 

.r.Cori,M 
Uvolvoltagn 

AlOWIlm*,m,:dl*NOlinti 
O 0 0 . 

11 Off 

::. 

N4Irrnal 411a94. 
0 7) 

4.\:..- 
0 - 

W s 

(.1 

. vvinvt;ii .... ;.,,,: Above 

? 
--0. 

0 
.. 
'c- 

0 0 
.P,.. vl-L 

0 . 

Warning: Do not megger Internal circuits as damage to 
semiconductors may result, 

(SpettillralInnot Ituhjoel 10 !tilting.) without natIr.0) 

AndaRESMOUggenn71151711:12551/18.2"16/516":1155131rjaMil"MIF 

Delta Electronics 
Head office &platit: 

Corner Cavan Crancf. AinCtiOn Roads. 
Ger);5s Cros.: 

.\ 
. Swot: I to .vu fumy ' 

CrInkirm m rr twill 
. I ttivtttrintiActr. Plain 

flottutv 

awnwa, WO.. 

Yf. 

11010. a 64. ettesevasm. pm= at m% rwei fr"A 
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'09-07-1991 15;19 " 61.8-34198212 

4 

DETROIT ENGINE AND TURBINE CO. 
569, GRAND JUNCTION.RD. 
°EPPS CROSS. SA 5004 

DETROIT ENGINE 8 , TURBINE F. 1.1 

PO BOX 188, BLAIR ATHOL; 5084. 
TEL. 81-8-260-2299, 
FAX. 81-8-349-4151. 
ACN. 004 322. 123. 

14CSIMIRNESSAGE 

TO PETER TRANTER FROM: BRIPIN KING 

COMPANY: BRISBANE'CITY COUNCIL LOCATION: ELECTRONIC 
SERVICE DEPT. 

III 
FAX: 07-2680847 BK010 

CC: DATE: 9/7/92 

SUBJECT: D8001 BATTERY CHARGER PAGE. 1 OF 5 

- PETER, 
AS REQUESTED HERE IS THE INFO ON -OUR DE001,BA TERY CHARGER 

1 HAVE ALSO INCLUDED INFO ON THE RELAY MODULES THAT .THINK YOU. 
.MAY.HAVE: 

REGARDS 
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ax: 
.268 6733 
268 6097 

INVOICE TO: 

CT ON 
UT ELECT ICS **TY L. 

A.C.N. 010 009 462 

156 LAVARACK AVE., EAGLE FARM 4009 
P.O. BOX .1015, EAGLE FARM 

PI\IC 

0 . Bo Li. 

DELIVER TO:,.-- 

Queensland Distributors - 
Ingersoll -Rand Air Starters 
Prestolite-Leece-Neville 
Load Handler Trek Star 
R.C.P. Automotive Products 

INVOICE No.: 1 PF X 
Date:. ./ 

pEuVERY DOCKET 
ISTONIER NO: ORDER No. SALES TAX No. DELIVERY DETAILS. 

I ' 

"iLICT CODE DESCRIPTION 
Quantity 
Supplied 

Quantity 
B/0 LIST PRICE NETT PRICE - 

Tax 
Code TOTAL 

/2. v 

"V 

, 

.6P so 14-01's, 
e.44e-r 

TERMS OF SALE 
T. NETT-30 DAYS.;, PLEASE PAY ON INVOICE 
2. All claims for credit must be rriade Within 7 days after Receipt of gpods. 
3. In.oice No. must be quoted on all claims paper work. 
4. Bodght in.or special purchase corriponents will not be subjeOt to credit 

returns. - 
. 

-A 'handling charge will be made on credit returns.- 14 days - Nil, 15 
30 days - 10%, 30 days-8, over - 15%. . 

5. Goods are subject to prices and conditions ruling at the time of 
delivery. 

SALES 7IkX CODES 
b = A 

B 

20% C. 
SO% 
Exempt 

' The list price set out 'o/ referred to herein is a recommended price only and there is 
no obligation to comply with the recommendations 

SUB. TOTAL 

SALES TAX 

FREIGHT 

TOTAL 
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STRUCTIONS 
pet-ers a-RA.5 

RT 113 

1 .0 'AC I 10AI 2 

AC 3 4A,I 

ACII 3/1; 

4 AC 1 10A1 ? 11 r, 
2 p AC 3 3/0,... 12W -7- 

ACII 2AIa 22ov 7-- 

.2 p 012 =0181 

4 24V 25VA - 

s4 AC 1 10AI 2 11 

.7 p AC 3 3AI, g 12W 

ACI1 2Ai a 220V F; 

Fig. 1 RT113 

A = Omradeindstilling/Range setting/Bereichs- 
. einstellung/Reglage de la plage/Ajuste de . 

gama/Instelling regelbereik/Alueasettelu 

..B = Opnaet differeris/Differential obtained/Er- 
'reichte Differenz/Differentiel obtenu/Diferen ' 

cial obtenidaNerkregen differentie/Saavutettu 
eropaine - 

C, = Differensindstilling/Differential-setting/ 
Differenzeinstellung/Reglage du differential /- 
Ajuste diferencial/Instelling differentie/ 
Eroasettelu 250 100 

0-4 
2 

14 

16 

26 

28 . CD 

30 

32 

34 

30 . 

(0 
O 

46-18 

48 

6 20 

Fig. 3 

DANFOSS 
17-213.1.0, 

cL 

2 w43 
O 

4e. . 

8 ca 'aci 2' 
. ti; 

78 0) 7 Cc.] 2 co 

to 0.0_ 42 tr, 
o - a.) .E - o -0 m 

O. - 
2 c 11 g 8. t = 

-2, t 
. - r2 E 5 

: ° 0 )' 
0 " 

0 
'0 ,72 6- c) . 

-2 :Li f! 
Em 473 

1 

(tI 2 E '0 a 
's -0 7, 2 0 MP) y 

".- . C. .x .05 1 2- 

7 cpc .5 7 

B DANFOSS 
17-112121202 

8- o. 

17-4013 

- 

. ' <- , e,. I 

- 0 .2, ,:, 
0, , o. ", 

ca. , .., 

0' 

Fig.. 5 

Fig, 4 

Mindste vandrette rorlmngde 
Minimum horizontal tube length 
Mindestlange der waagerechten Rohrstrecke 
Longueur minimale du tuyau horizontal 
Longitud minima del tubo horizontal 

- Minimum hbrizontale lengte van de leiding 
Lyhyin vaakasuora putkipituus 

11.22.1(1.60 2-1991 
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NSTRUCTIONS 

KPS 76-83 

DANFOSS 
60 - 61610,0. 

M.18 x 1,5 

M18x1,5 

T2 max: 
( °C) .. 

Ti min: 
(°C) 

T1 max. 
(°C) 

KPS 76 80" 

KPS 77 130 

KPS 79 200 

KPS 80 220 40 70 

KPS.81 250 

KPS 83' 300 

NW* - 75 

L 
(mm) St. 18/8 

75. 060L3326 060L3328 

110 060L3330' 060L3331 

160 ,060L3327 060L3329 

Ms 

10 (6) A, 440 V L.R. 50 A 
220 V, 12 W- PILOT 

II.26.B4.52 8-1984 
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Dia. 
(°C) 

KPS 79 (060L3141) 

KPS 83 (060L3139, 060L3140) 18 

DANFOSS 
601..62610 

DANF6SS 
60-6311 " 

Danfoss A/S (RK) 7.91.A0 
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95 95 95 - 95 1 

OEM INSTRUCTIONS 
a 

08, 120, 123, 124 

/.5-0 C 

RT 107 

re 

93 

100 

110 

123 

Fig.1 

en_ (0, 
9) 

2"" 
0- 

Fig. 3 

A 

210 

215 

Fig. 2 Fig. 4 

17-629.12 

22Pg 13,5 

.1 .4 AC I 10AI 2 DC 11 .7 
"".--v, 12 AC3 2A,I g 12W 
Ea. . 'ACII 'Ai ?.,.' 220V I'a.- 

24 AC1 10A1 2 11 

22p AC3 3A,Ig Inv? 
ACI1 2A; '32, M 

IT 4 x35mm 

4 AC I IDAI / 11 

P 2 AC3 3A,1 12W 
ACII 2Al e 22PV.=-- 

p 011-0181 

24V 2594 

RT 107 RT 108 RT 120 AT 123 RT 124 

". I: 110 410 80 110 110" 

0 

' Fig. 5 

01000423.1 

Fig. 6 

C 
50 

21 

C 
SO- 

273 

023. 

293 

250 

260- 

270 

200 

Fig. 7 . 

A. Omr8deindstilling /Range setting/Bereich- 
seinstellung/Reglage de la plage/ 
HacTpoAKa Avannorra 

B. Opn8et differens/Differential obtained/ 
Erreichte Differenz/Differentierobtenu/ 
flonr-rcurtbul ,rivicpctrepemuman 

C. Differensindstilling/Differential setting/ 
Differenzeinstellung/Reglage du differentiel/ 
171acTPoilKa AmcpcPeperapiana 

II.22.P1.82 2-1991 

C) 
CC f- 
O 
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RT 107, 108, 120, 123, 124 

Tekniske data 
Kontaktbelastning: kontaktsystem 17-4030 
se fig: 6. 
Twthed: IP 66 i henhold til IEC 144 og DIN 
40050. For udforelser med max. eller min. re- 
set IP 54. 
Tilladelig omgiielsestemperatur 
-50°C til +70 °C. 

Montage 
RT-apparaterne kan monteres vilkarligt med 
hensyn til poSition. Korrekt montage of foler i 

. folerliamme se 
Ved Udendorsmontage, bar apparatet beskyt- 

-. tes mod direkte nedbor. Dette.kan fx ske ved 
anbringelse under halvtag. 

Indstilling 
Indstiltermostaten (se fig. 5) til den funktion.- 

-slutteller bryde - som onskes ved faldende 
temperatur. AfIs indstilling pa hovedskala 
(se fig. 5) 

Eksempel 
Temperaturen i en torreovn onskes reguleret 
of en RT 123. Max. temperatur 188°C. Min. 
temperatur 180°C. Differens 188 - 180 = 8°C. 
1. Tilslut varmelegemet til ,termostatens 

klemmer 2-1. 
2. Indstil termostaten pa 180°C Med hand- 

knappen (se fig. 5). . 

!ndstil .differensrullen (fig: 5) pa tallet 3 
som fremkommer ved aflmsning at nomo- 
grammet for RT 123 i fig: 7. 

FIT 107, 108, 120, 123, 124 

Technical data ' 

Contact load: switch 17-4030 see fig. 6. 
'Enclosure: IP 66 to IEC 144 and DIN 40050. 
For versions with max. or min. reset, IP 54. 
Permissible ambient ternperature: -50°C to 
+70°C. 

Installation 
RT units can be fitted in any position. For cor- 
rect fitting of bulbs in bUlb pockets, see fig. 1. 

'With outdoor installation, the unit should be 
, protected against direct. rainfall. It could, for 
Oxample, be placed under a lean-to roof. - 

Setting 
Set the thermostat (fig. 5)_tia the function re- , 
quired (make or break) on falling temperatu- 
re..Read off the setting on the main scale (fig. 

.5). 

Eirample ' 

. An RT 123 is required to regulate the tempera- 
ture in a drying oven. Max. temperature 
188°C. Min. temperature 180°C. Differential 
188 - 180 = 8 °C.. 
1. Connect the heating element to thermo- 

stat terminals 2-1. 
2. Set the thermostat on 180°C with the knob 

(fig. 5). . 

3. Set the differential, adjusting nut (fig. 5) on 
numbei.3 which can be found by reading 
off the nomogram for the RT 123 in fig. 7. 

DEUTSCH 

RT 107, 108,120, 123, 124 

Technische Daten - 

.Kontaktbelastung:. Kontaktsystem 17-4030. 
.siehe Fig. 6. , 
Schutzart: IP 66 gem. IEC 144 and DIN 40050. 
Far Ausf0hrungen mit Max. oder min. Wie- 
dereinschaltung IP 54. 
Zulassige Umgebungstemperatur: -50°C bis 

- +70°C. 

Montage - 

Die RT-.Gerate karinen in.beliebiger Steliung 
montiert werden. Die korrekte Montage des 
Fuhlers in die Fahlerhulse 1st fur Gerate ohne 
Kapillarrohrbewehrung in Fig 1. 
Bei Montage im Freien sollte das Gerat gegen. 
Niederschlage geschfitzt werden, z.B. durch 
Anbringeri unter einem Dichvorsprung. 

Einstetlung 
Der Thermostat (siehe Fig. 5) istauf die FUnk- 
tion - Ein Oder Aus-- einzustellen, die bei ab- 
fallender Temperatur gewOnscht wird.. Die 
.Einstellung ist an der Hauptskala (siehe Fig. 
5) abzulesen.- 

.Beispiel 
Die Temperatur in einem Trockenofen soIl 
von einem RT 123 geregelt werden. Max. Tem, 
peratur 188°C. Min..TemPeratur, 180°C: Diffe- 
renz 188 - 180 = 8°C. . 

1, Der HeizkOrper ist an die-Klemnien 2-1. des 
Thermostats anzuschliessen.. 

2. Der Thermostat ist mit dem Einstellknopf 
(siehe Fig. 5) auf 180°C einzustellen. . 

3. Die DifferenZralle (Fig.-5) ist auf die Zahl. 3 
einzustellen, die auf dem Nomogramm fur 
RT 123 in Fig. 7 abzulesen ist. 

FRANCAIS 

RT-107,108, 1,20, 123, 124. 

Caracteristiques techniques 
Charge des contacts: systerne de contact 17- 
4030. Voir fig. 6. 
Etancheite: IP 66.selon IEC 144 et DIN 40050. 
-Pour modeles avec rearmement max. ou 
11°,54. 

Temperature ambiant admissible: -50°C a 
+70°C. 

Montage 
Les appareils RT peuvent etre mantes dans 
n'imPorte quelle position. 
Pour montage correct de l'element sensible 
dans la po.che: voir figuie 1. 
En cas de montage a l'eXterieur, l'appareil 
doit etre abrite contre les chutes directes de 
pluie et de neige, ce quipeut etre realise, par 
exemple, en le placant sous un auvent.. 

Reglage 
Regler le thermostat (voir fig. 5) pour la foric- 
tion desiree -fermeture ou ouverture du cir- 
cuit -a temperature decroissante. Relever le 
reglage sur l'echelle'principale (voir figure 5). 

Exemple 
On -desire regler, a l'aide d'Un'thermostat RT 
123, la temperature d'un four a secher 
Temperature maximale :188 °C: TeMperature 
minimale: 180°C. Differentiel: 188 -7 180 

1. Connecter le corps de chauffe aux bornes 
2-1 du thermostat. 

2. Regler therrriostat sur 180°C au moyen 
du bouton (voir figure 5). 

3., Regier, le rouleau de differentiel,(figure 5) 
sur le chiffre 3 releve sur le nomogramme 
du AT 123 de la figure 7. 

RT.107, 108, 120, 123, 124 

Caracteristicas tecnicas 
Carga de los contactos:'conmutador 17-4030 
vease figura 6. 
Caja de protection: IP 66 segitn IEC 144 y DIN 
40050. 'Para versiones con rearme max. o - 

min., IP 54. 
Ternperatura ambiente maxima admisible: 
-50°C a +70°C. 

Instalacirin 
Las 'unidades RT puederi montarse en cual: 
quier posiciOn. Para el montaje correcto de 
los bulbos situados en. protectores, vease fi- 
gural: - 

En el caso.de instalacion al exterior, sera pre- ' 

ciso proteger la unidad contra la action direc- - 

ta de la Iluvia. For ejemplo, podria situarse de-. 
bajo de una cubierta. . 

,Ajuste 
Ajustar el termostato (figura 5) para la funciOn* 
deseada (cierre o abertura) cuando la aber- 
tura disminuye. Le lecture del punto de ajuste 
Se efectUa en Ia escala principal (figura.5). 

Ejemplo 
Se desea regular con un RT 123 Ia tempera- 
tura de un hornode secado. La temperatura 
Maxima es de 188°C. El diferencial es de 188 - 180 = .8°C. 

, 

1. Conectar el elemento de calentamiento 
con los terminales 2-1 del termostato. 

2. Ajustar el lermostato en 180°C por media 
del bot6n (figura 5). 

3. Fijar el diferencial ajustando la tuerca (fi- 
gura 5) sabre el nOrnero 3 que puede en- 
contrarse en el nomograma del RT 123'de 
la figura.7. 

NEDERLANDS 

RT.107,108, 120, 123, 124 

TeChnische gegevens 
Contactbelasting: kontactsysteem 17-4030 ' 

zie fig. 6: 
Dichtheidsklasse: IP volgens IEC 144 en 
DIN 40050. Voor uitvoeringen met max. of 
min. reset: IP 54. 
Max. /oelaatbare omgevingstemperatuur: 
-50°C tot +70 °C. 

Installatie 
. De RT thermoetaten kunnen in elke positie 

worden gemonteerd. 
Voor de juiste montage van voelers in dom- 
Pelbuizen, zie fig. 1. 
Bij installatie in de buitenlucht, dient de ther- 
mostaat to worden beschermd tegen directe 
regenval door deze bijv. under een afdak aan 
to brengen. 

Instelling 
De thermostaat (fig. 5) moet worden ingesteld 
op de geWenste functie (maken of breken) bij 
temperatuurdaling. 
Op de hoofdschaal (fig. 5) kan de instelling 
worden afgelezen. 

Voorbeeld 
Voor het regelen van de temperatuur in een 
droogoven wordt een RT 123 toegepast. 
Max. temperatu ur 188°C. 
Min. temperatuur 180°C. 
Differentie188 - 180 = 8°C. 
1) Verwarmingselement aansluiten 'op de 

therniostaatklemmen 2-1. . 

2) Thermostaat d.m.v; knop op 180°C instel- 
len (fig. 5). 

3) Differentie-instelschijf (fig. 5) afstellen op 
he/getal 3 dat Kan worden devonden in het 
nomogram voor RT 123 in fig. 7.. . 

I I 0 0 0 3 -3 
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RT 107, 108, 120,123 ja 124 

Tekniset tiedot . - 

Koskettimien kuormitettavuus: kosketinlaite 
17-4030 (kuva 6). 
Tiiviys: IP 66, IEC 144 ja DIN 40050 rnukaan. 
Maksirni ja minimi palautuspainikkeisilla mal- 
leilla IP 54. 
Ympariston sallittu lampatila -50°C... +70°C. 

Asennus : - 

RT laitteet voidaan asentaa vapaasti jokai- 
seen asentoon. Tuntoelimen asennus upo- 
tu'sputkeen (kuva 1). 
Asennettaessatermosteafti ulos, olisi se suo7 
jattava sateelta. 

. . 

Asettelu 
Aseta termostaatti lampati lane, jos'sa toimin- 
ta (kytkenta/katkaisu) halutaan laskevalla 
lampatilalla. Lampatila luetaan asteikosta, 
(kuva 5). 

Esim 
KuiVausuuain lampOtilaa saddetaan RT 123 
termostaatilla. Maks. lampOtila 188°C ja mini- 
mi 180°C. 
Erotus-188 - 180 = 8°C. 
.1. tiita lammitysvastps koskettimien 2-1 %/a- 

kin. 
2. Asettele termostaatti 180°C asettelunilpis- 

ta; 5). 
settele erotusrulla, (kuva 5) asentoon 3' 

Wjsoka saadaan nomokrammista RT 123 (ku- 
va 7). 

PY.0 C K4111 

RT 107, 108, 120, 123, 124 

Texupp-lecKan xapawrepincrilka 
Koftrax-rHas Harpyaka: KOHTaKTHaA cvcreMa 
17-4030, cm. plic. 6. 
ilflOTHOCTb: IP 66 cornacHo IEC 144 pt gmH 
40050. Ana ablil0f1H6H10153 C Make. 141111 

B03BpaTOM IP 54. 
flonycrmmasi Temneparypa okpy)k. cpe,abi: 
-50°C ,Lio +70°C. 

MOHTEDIC 
11p6Opb1-RT" MO)KHO MOI-ITIVOBaTb npcni3- 
e0nbH0 B OTHOWBFRAN noatipm. flpaBtillbtib1171 
moH-rax Aell414414Ka B kapmaHe AarlilKa 
nokaaaH Ha ptic..1. 
Ilppt MOHTa)Ke nop, OTKpIalTbIM He6om 'crteAyer 
3aL1114111aTb ilptloOp OT npsimbix OCa,4KOB. 3TO 
MO)KeT OCyLI4aCTBI1 fabCA, Hampktmep, nometp- 
eHtnem npifelopa Haaecom. 

Hacrpokika 
HacTpamaa-rb TepMOCTaT (cm. pm. 5) Ha cloyH kit 
Nro - BKII/OLIaTb NMI 1361K/110,1aTb - wenaemyto 
npm nackwouieCt TeMneparype. CHtima-rb 
nokaaaHms fflaBH0c1 WKallbl (CM. plc. 5). 

>KenatenbHO yperynwposa-rb remneparyPy B 

cyumnke npmelopom RT 123.,.Makc. remne- 
pa-rypa 188°C. MM. Temneparypa 180°C. 
PaaHmta, 188 .- 180= 8°C. 
1. flpmcoeitii41. TbrepmodnemeHT K lawlimam 

repmoc-raia 2-1. 
2. HaCTp011Tb TepMOCTaT Ha 180°C HaXAMH011 

KHOPKOC1 (CM. pi4c. 5). ' 

3. Hacrpomib Apidpcpepemptanblibik per- 
yntiposovHbiii ponlik (plc. 5) Ha pwppy 3, 

nonyvaemylo npN CLINTblBaHig4Homorpammbl 
Anci RT 123 Ha pm. 7. . 

01000423 -4 
Danfoss 'A (OK) 3.91 ORP. GCB. 
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'92 07/31 14 : 45 137 352 5052 DRNFOSS RUST PL 0 2 

KPS Prtptkury COnIZOIS/TheriTioStaP1 

Thermostats type KPS 

.,06 

'Setting 
woe 

. 

-10 30 

20 -460 
a 

20- 60 

20 60 

20 -4 80 

20-7 60 . 

50-4 100 

60-. 100 

Adjustable. 
diderontlal, 

fixed 
dirlatzmisi 

CC 

3 10 

3 14 

3-.14 
3 14 

3 - 14 

3- 14 

16 

4 16 

. Max.. 
sersot 
temp. 

80 

130 

.130 

130 

130 

130 

200' 
200 

50 100 

50. 100 

50 -4 100 

50 100 

50 100 

50 -4100 ; 

70-! 120 _ 
70-- 120 ... 
70.77 1P0 

70-* 120 

70 -4 120 

70 -.120 
70 -4120 
60 - ISO 

60-4 150 

100 200' 

100 .4 ZOO 

4 16 

4 16 

4 -4 18 

4 16 

4 16 

4.5 ..-. 19', -:,-- 
. 4.5- 16 

4.5 - 18 

.5- 18 

4 

.6 18 

.4.5 - 18 

. 

5 -4 25 

0.5 -7'30 

113- 

200 

200 

200 

200, 

200 

700 

'220 

' 220 

225 

220 

220 

220 

250 

760 

300 

00 . 

Thermostat will max. reset. 

Sensor pockets for KPS thermOstats 

Inf.ert length 
at suitable 

pocket 
(see els0 

. table below) . 

'mm 

Cap. 
tube 

tonglh 
- ' 

01 

1 
COile nUmbere 

a____I- 

Typo 

- 

7 

65, 75,'110, 160 ' " 05013112 0601.3113 , 1 KPS 76 . 

- 75 - - 0801314 MS 77 ' 

- . - 110 - 0600100 KPS 77 

060L31313 KP$ 77 - 

65. 75,110, 180 2 0601.3101 0901.3102 1' KP5 77 

- - 110: 160 05013110 080L3120 MPS 77 

- 75 - - - 08013121 MP$ /9 . 

- - 110 - 06013103 -; MPS 79 

- = 160 060L31.37 KPS 79 

6.5, 75. 10. 160 2, 09013104 0801.3106, KPS 79 

- - 110,160 5 
-. 

0800122 080L3123 - KPS 79 

- 110.160 8. 0501.3124 06013126 KPS 79 

- 75, 110, 160 3 0901.3143 KPS 79 / 
- 75 - - - 0601.3141') . KPS 79 . 

- 75 - 05013126 KPS 80 ' 
- - ' I VI - - 0601.3127 KPS 8:' 
-. - - 160 - 080L3135 KPS 80 

65. 75 1.10, 160 . 0601.3128 06043129 'PS 8,:, 

- - 110, 180 : 5 : 06013130 
. 

0601.3131 KPS 80 - 

- - 110, 1.60 6 0501.3132 050L3133 8F-AS 8,7: 

- 75, 110, 160 3 09011156 KP3 80 : 

65.75, 110,.160 2 . 06013106 06013107 8i0; it .1 

- - 110, 160 5 0600134 060i..3135 KPS 81 

65. 75 110. 160 2 . 0600106 D60L31 09 . ' KP!-:; 83 

66, 75, 110, 160 060131391) 0601.31 40') 'KPS 53 

insert 
length. 

Inc, 1 

Motorist Connection 

NI'l HST' 

Code no. 

' 

Inmtri 
Ivitoill 

mm. 

Moterral Cornet:11ot 

Mil' 

Code no. 
II 

' 

65 Brass ',1 0501.3265 110 Brass V 

11 0601.3271 

75 Brass 34 0501.3236 - 110 Stipiiiess 11.111 0601.3266 
... 

75 
--- 

ErraRF, v, 060L3264 100 
--- 

Brass 
.,____________,..._ 

!.1 08013263 

. 75 
.., 

Brass ' f, 06043262 I00 

Cop 11101:1 010 nd 

Stainless 1818 '1 00043269 

75 StailitoSs 1818 ' / 7 06043267 BIAS& V. oo3N0155 
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(2) Parameter Block Diagram- 
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Parameters in the Operation Block 

Setting of Set Value (SV) 

Parameters in the (UP) Key Block 

Auto' Tuning (AT) 

. Alarm (ALM) Setting 

Setting of Heater Break Alarm (NB) 

Parameters in the (Down) Key Block 

Setiing of Proportional Bancli(P) 

,Setting of Integral Time (li 

Setting of Derivative Time (D) 

Setting of Sensor Compensation (SC) 

Setting of Hysteresis_ (DF) 

Setting'of Set Value Bias (SB) 

Key Lock (LOC) 

6. Operation 
(1) Setting of Set Value (SV) 

(2) Setting of Alarm (ALM) 

(3) Setting of.Key Lock (LOC) 

. (4) Execution of Auto Tuning (AT) 

(5) Operation by Set Value Bias (S8) 
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Disp1-47- 
Process Value (PV) and Parameter Type: 

Set Value (SV) and Parameter Value: 

Display Tolerance: 
..Display Range: 
Display Resolution: 
Parameter Displays: 

Monitor Lamp Displays: 

Setting 
Setting Method:. 

Keys for. setting: 
Setting Selection: 

Input . 

Thermocouple (Multi-Input, Multi-Range): 
°External allowable resistance range: 
Input impedance: 
Burnout: .. 

.Cold junction temperature compensation 
R.T.D. (Multi-Range): 

Amperage: 
Lead wire tolerance range: 

Voltage' (Multi- Range): 
Input impedance: 
urrent.(Multi-Range): . 

. Receiving impedance: 
Sensor Compensation (PV Bias Range:. 
.Sampling Cycle: 

Control - . 

Control' Method: 

.Proportional band:.' 
Integral time: 
Derivative time: 

Proportional Cycle: 
Hysteresis: 

Control Output 
Contact: 

Contact configuration: 
SSR Voltage Output: 
Isolation: 

..DA/RA Mode: 

Alarm Output (Option) 
Alarm Setting Method: 
Alarm Action: ' 

, 

Alarm Sensitivity Adjustment: 
Alarm Output: 
Inhibit/Non-inhibit: 
Alarm Mode Display: 

oater Break Alarm .(Option)- 
.!arm Action: 

Heater Amperage Setting Range:. 

Setting Resolution; 
Setting Tolerance: 
Alarm Mode Display: 
Break Alarm Output: 

Set Value-Bias (Option) 
Mode Input: 

'Setting Range: . 

:Setting Resolution: 

Othe'rs 
Memory Protection: 
Operating Ambient Temperature: 
Operating Ambient Humidity: 
Power Supply: 

. Consumption: 
Insulation Resistance: 

Dielectric Strength:. 

'Material: 
. External Dimensions: 

Mounting: 
Thickness of Panel: 
Cutting:'. 
Weight: 

ange: 

Digital display 7-segment red LED, 3 digits 
LED(SR41, SR42, SR44:10mm.high, SR43:14.2rrim high) . 

Digital. display 7-segment green LED, 3 digits 
LED(SR41, SR42, SR44:8mm high, SR43:10mm high) 
±(0.5% FS+1 digitIat 23''C ± 5"C 
See "Codes for Selectable Measuring Ranges" 
0.1 or 1(depending'on measuring range) 

'Setting of "Set Value (Sv), Auto .Tuning (At), Alarm set value (AL), 
Heater Break Alarm set value (Hbl, Proportional Band (P), Integral Time (I), 
Derivative Time (d), Sensor Compensation (SC), 
Differential (dF), SV Bias (Sb); Set Value locking (LOC) 
Control output (CONT),..Auto Tuning mode (AT), 
Alarm mode (ALM), Heater Break Alarm mode(HB) 

By front key switch 
4 keys -C)(Parameter selection), (Shift), (Down) and (Up) 
Set Value setting, Auto Tuning mode, Alarm value, Heater Break.Alarm value, 
Proportional Band, Integral Time, Derivative Time, .Sensor Compensation, 
Hysteresis (in ON-OFF operation), SV Bias and Key Lock 

J, K, L (DIN 43710) 
100 0 maxiinUrn 
500k 9 minimum 
Standard feature (Up-scale) 
5 'C - 45 *o 
JIS Pt100/JPt100 internally:selectable (JP0 w. 00'hen shipped) 
0.25mA . 

, . 

'3 0 maximum/wire 
0 10MV DC, 0 - 10V DC 
500k 0 minimum . 

4 - 20mA DC 
250 0 
:H19:9 -+ 19.9°C or .°F (only in case of thermocouple input and R.T.D. input) 
0.5 seconds 

PID control with Auto Tuning functiOn/ONL-OFF control 
(by internal switch. PID control when shipped) 
0.1:- 99.9% FS 
1 -.999 seconds 
0 999.seconds (PI .control at 0 setting) 
Contadt output:20 seconds,, SSR voltage output: 2 
0.2 -.10.0% FS (in ON-OFF mode) . 

seconds fixed 

240V AC 2.5A (resistive. load), 1A (inductive load) . 

. SR41:1 a contact, SR42, 43 -& 44:1c contact 
- .15V DC±3V (when resistive load is 1.5k 0), 30mA maximum 

Between input and output . 

Internally selectable (RA mode when shipped) . 

. By front panel key 
ON-OFF 
0.3% FS .fixed 
Contact 240V 2.5A (resistive load), la. 
Internally selectable (Non-inhibit when shipped) 
.ALM lamp lit . 

Heater amperage detection by external CT; Alarm output ON 
upon detection of break (CT .attached) . . 

1.5A - 30.0A . . 

(In "OFF" setting,.Alarm mode will not operate. OFF.when shipped) 
0.1A , 

±5% Fa+ 1-digit 
HB lamp lit , 

Contact 240V AC 2.5A (resistive load)la ' 
. 

(In SR41 and 42, common outpui with' Alarm 'output. However, if SV 
function is selected in SR41, this function cannot be selected). 

Bias 

Non-voltage contact (Closed input/Bias mode) 
-±999 or ±99.9 (0 when shipped) 
1 or 0.1 (depending on measuringrange) 
(If SR41 is added. with Heater Break Alarm function, this .fUnction cannot. be 
selected.) . . '. 

Non-volatile memory . - 50°C 
.90%*RH maximum (non-condensing). 
90 264V AC, 50/60Hz 
Approxii-nately'4VA 
20M 0 minimum at 500V DC megger between 
terminals and power supply terminal 
1 minute at 1000V AC between input terminal and power supply terminal 
1 'minute at 1000V AC between input terminal and output terminal. 
Resin' molding 
SR41': H48 x W48 x D109inm, SR42: H72 x W72 x D102mm. 
SR43: I-196 x W96 x D72mm, SR44: H96 x W48 x'D112mm 
Push in panel (no mounting hardware' necessary)' 7 

SR41SR44: 1.0 - 3.5mm, SR42 -SR4: 1.0 ^-4.0.mm 
SR41: 45 x 45mm, SR42: 68 x 68mm, SR43: 92 x 92mm, SR44: 92 x 45mm 

SR41: approx.150g; SR42: approx.230g, SR43: approx. 270g, 
SR44: approx. 240g 

input/output 
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CtitriV;dil dad titbit. ift .14 

Codes for Ordering 

coPESAVIVia4girgi3CIEt*Asuitikalq, .00 
ITEM CODE - SPECIFICATIONS . 

. 

SERIES - 

(S41- Y )( X-- .MPU:Based PID _Auto-TuningController, DIN.48 x 48 
-b-ii42.-- MPU-Based PID Auto-Tuning Controller, DIN 72 x 72 

' SR43- MPU -Based PID Auto-Tuning Controller, DIN 96 x 96 
1 SR44- MPU-Based PID Auto-Tuning Controller, DIN 48 x 96 

INPUT 

1 X 
.. 

Thermocouples: J; K, L (DIN43710) Input impedance-500k0 rriin., Multi-input,. 
R:T.D. Pt100/JPt100, Amperage: 0.25mA 

Multi-range 

Multi-range ... 

2 

3 DC Voltage 0 -- 10mV, Input impedance: 500k 0 min. 
4 DC Current 4 - 20mA, Receiving impedance: 250 0 
6 DC. Voltage 0 -10y, Input impedance: 500k0 min. 

Others (Please consult before ordering.) . 

CONTROL OUTPUT 
Y- X1 Contact, 240V AC 2.5A (resistive.load), 1A (inductive load) 
P- SSR voltage, 15V DC ±3V (under 1.5k 0 lbad)30mA maximum 
X- Others (Please'consult before ordering.) 

ALARM (OPTION) ' 

00. None 

02 Higher limit absolute value 
If SR41or SR42 is added with the 
Alarm and Heater Break Alarm 
function, their output is common. 
Contact 240V AC 2:5A (resistive load) 

21 Lower limit deviation value 

22 Higher limit deviation value 

23 Higher & lower deviation values 

29 Within higher & lower devi'ation liMits value 

. 
ci - 

HEATER .BREAK ALARM. 

& SV BIAS FUNCTION 

(OPTION) 

None .. 
Heater Break Alarm: Heater current value setting range 1.5 - 30.0A 
Alarm output/contact 240V AC 2.5A, (resistive load). 

Set Value Bias function: b999 or .±99.9 (depending on.setting range) 
Heater Bi'eak Alarm + SV Bias function (Note: NoCavailableJor SR41) . 

Others (Please-consult before ordering.) 

LEGEND 

None . 

C Temperature in degrees Centigrade 'C 

F - Temperature in degrees Fahrenheit F. 

H Relative Humidity %RH . 

X Other's (Please consult-before ordering.) r 

REMARKS KS 
0 Without . .- 

9- With (Please consult befre ordering .) 

Codes for Selectable Measuring Ranges 

' ITEM ' CODE STANDARD 

TYPE OF STANDARD ANDARD 

JIS JPt100 and thermocouples 
F, JIS '89/IEC Pt100 (new JIS) 

D DIN - 

X Others (Please consult before ordering.) 
. 

SET NO. Type of Input D : X °CPE ' 

INPUT/ 
MEASURING RANGE 

R.T.D. . 

(MULTI-RANGE) 

00 Pt100 0 0 O 0---99.9'C 

'_ 01 Pt100 ' 0 0 0 6-200'C 
02' . . Pt100 0 0 O 0 --- 400`C 

03`- Pt100 O O O -19.9-99.9'C 
04 Pt100 0 .0 -50-50"C 
-05 . Pt 1 00 0 0 0 -800'F ' 

:06 ' Pt100 0 O -60-130°F 

THERMOCOUPLE 

(MULTI-RANGE, 

MULTI- INPUT) 

07 K 0' 0-400°C 
08 K 0 O. 0-999'C 
09 J O 0-600C , 

10 L (DIN 43710) 0-600C 
11 . K 0 O 0-999°F 
12 J O 0-969°F 

VOLTAGE/CURRENT 

(MULTI- RANGE) 

13' mV , V/mA O 0-99.9 
14 mV, V/mA 0 0-100 
15 mV, V/rnA O 0-999 

*-the Series SR40 controllers are designed for usei.-selectable inputs and user-Selectable ranges. Their factory-set' ranges are as follows. 

TYPE OF INPUT. MEASURING RANGE SET NO . 

THERMOCOUPLE K 0-.,,400 °C/0-999 °F 07/.1.1 
R.T.D. ' . JPt100 . 0-99.9 °C/O - 800 °F 00/05,. 
VOLTAGE /CURRENT V; mV/mA. 

. 0 - 99.9°C -. 13 
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r",7. T ELATION 

(1) External. Dimensions 

CT (Option) 

SERIES A B' C D . E F 

SR41 48 48 I 100. 9 109 44.8 44:8 

SR42 72: 72. 90 12 102. 67.5 67.5 

SR43. 96 96 60 12 72 91.5 ' 91.5 

- SR44 48 96 100 12 112 44.5 91.5 

(2) Panel Cutout. 
J. 

Unit : mm 

When n pieces are installed laterally. 

48x n 3 
+1. 
-0 

SR44 SR41 

When the instruments are 

installed laterally, use the . 

attachment provided. 

SERIES H I PAIVELTHICKN6ES " - REMARKS 

SR41 :45 10.6 45 +0.6 
Q - 

__ 60 min. - 1.0-r3.5mm - Can be installed laterally by means of the attachment provided.. 

. SR42 68 
+0.7. 68 17. ' 110 min. 100 min. 1.0-4.0mni 

:SR43 92 +0.8- 92 18 130 min. 130 min.. 1.0-4.0mm 

SR44 45 ig.6 92 +0.8 
0 

_ . 110 min.. 1.0-3.5inm Can be installed laterallylby means of the attachment provided. 

(3) :Installation Area 
The installation area should: be free from corrosive gases, soot and dust 

have an ambient temperature of - 10' to. 50 °C 

have a relative humidity of tinder 90% 
..be free from strong impacts or vibration. . 

be away from heavY electriC circuits and -electric fields 
. be away from directsunlightand water vapor, 

Unit : mm 

(4) Wiring- 
In.the case of thermocouple input, use the specifiedcoMpensating lead. 
In the case of R.T.D. input, use the lead wire where resistance is low--and no resistance difference is found between the three 
wires. 
For connection to the pbWer source, use wire or cable which is equal to or better than 600V. vinyl insulated wire (JIS .C3307). 
Use a noisefilter in thepower source if needed. 
To prevent a noise effect on the input signal line, lay it away from. a strong circuit line such as a motor circuit. Do not pass 
them together through the-same conduit or.duct. If this cannot be avoided, make sure to use shielded cable. 
For connecting v,viretO a -terminal, 'the use of a solderless terminal attached with a sleeve (for the 3.5inm terminal screw) is. 
recommended.- - 

s 7:2 Max.7.0 p 

(5) Terminal Arrangement (Those. enclosed in dotted lines are terminals to be used when an optional function is added.) 

Control Outplit SR41 X SR42 SR43 &144 

ContaCt Output 
Type . 

(V) 

, 
. 

`,ii -- 
1 

- - 

02-.26NINI.- 

. 

: 

. 

It 
40 -261 
--- 

.'s, 

" '' 

. 
RN 

_±F4' 

cr'._.k21 '. ' f e 

Eli: -E-I 

.1----..-i-p- .'" siii 
n 

1 6_,,-q, --1 -9. 
1,--4-51-; - ii* 

27-2611 - 

3y. di., . 

- P ;"" 
file-I 

2 L,1,:. 

- T'' 9 
.. 

1-11.1. 1.:174.- 
.___.; 

N. 2 ,-. 71... , 

, y 'L C11}1 

---F 3 9.-. 5 k....J 
?" r: A 

,i 7,-.:-. 
--, ---k s -Jot . .'.: VI 

SSR Voltage Type 

(P) 

' 
. 

, ' 
.. .....,, 

go 764V AC 

Mt 

.42 

10-260 

-U 

MN 

. 

. 

NI. 

j 

NC 

.-yj 1 
r i 
;Ir. 

19 
2_,A, --- .-k. 

'67_113-. 
,, 

. . ,- 
u,-.,__t-f,i_cia.,4-64, 

ii..s,: 

10 -2112 

cm 

* 
4, 1 in 

r -i. fl 4174 , . 0 411.... 
_ ,11, . i , 

. I 

, I I 22.1 
-..-- 3 8 F____ 

:-. 1 I 

(L)-}' .1 AIN 

i. is °Ii.... .: 

4 
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TAMES AN ;D' FUNCTIONS 

(1) Front Panel Information 

lj Control lamp 

O 

© 

O 

Auto Tuning lamp 

Alarm lamp. 

Heater Break. Alarm lamp 

® ,Parameter key 

PV.Parameter display 

SV.Parameter display 

-10 Point: Indicates that display remains 
unregistered/that SV Bias mode is. 
ON. 

@ Up key 

® Shift key (for place of figure). 

Displayi 
1 . Control lamp: Lit while control output is ON. 

. 2. AutoTuninglamp: Lit while Auto-Tuning is ex- 
ecuted. . 

3. Alarm lamp: Lit while-Alerm,outputis ON. 
4. Heater Break Alarm lamp: Lit while .Heater: 

BreakAlarm output is ON. 
5-. PV Parameter Display: Displays the measured. 

temperature. In the SV or parameter setting, 
. types of selectable parameters are displayed... 

'6. SV Pararrieter Display: DisplayS the set temPer-. 
ature. In parameter setting; the value of the 
parameter is displayed. . 

7, Unregistration. Indicator / SV Bias Mode. Indica- 
'tor: The point flashes when a parameter value 
is being changed by means of .the. up key or 
the down .key (before the value is registered),. 
or while the. SV Bias-input terminal is ON. 

.(2) Positions of Internal Switches 

The inner unit and the case are connected through a,connector. The inner unit can be drawn out while pressirig the lock spring . 

under the front panel. To encase the inner unit, push it in slowly untilthe inner unit and the Case are locked together. 

. Note: Be sure to turn supply to the instrument OFF before drawing out the inner unit. If this is not done, it may cause a problem. 

SHIMADEN 
1 .Down'key 

13 Keypad 
8. Parameter key: Used to switch a pararneter 

tended.to be set 'or changed and'to register a 
parameter value. Used together withthe up key 
and the down key to seleOt a parameter block. 

9. Shift. key (for shifting the place of 'a figure).: In 
setting a parameter value, this moves the place 
of thefigu're to be changed'. . 

10. Up key: Increases the value in the SV display. 
If'this key is pressed simultaneously with the pa- 
rameter key, you can move out from the opera- 
tion block to the up key block. . 

11. Down key: Decreases the value in the SV dis- 
play. If this key is'pressed simultaneously with 
the parameter key, you can move out from the 
operation block to.the down key block.. 

Draw the inner unit out while 
pressing the lock spri?Ig located 
under the front panel. 

SR41, 42 .! 44 . SR43 

Up 

SW; 

SW2 

. 

Front Back 
. 

SW1 SW2 

IIII iiii 
Top view of the inner unit.drawn' out Rear.view of the inner unit.drawn out 

Items selectable by SW1 (for setting poSition, see page 6.) 
Input selection for thermocouple input and range selection in case of thermocouple, 

. R.T,D., voltage and current ., 

Items selectable by SW2 (for setting: position, see page 7. ) 

Selection .of Output characteristics (RA /DA ), R.T.D. input standard (..IPt100 /Pt100 
IBC), Alarm (non-inhibit /inhibit) and control method (PID/ON-OFF) 
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(q`Selection by Internal Switches 

SelectiOn of input type/measuring range by SW1 

.SR4 ATDA-LA6,A A . 

1 2 3 4 

01/\.1 1/.1 1/N1 
N 

11111.111O 

' 

Input Type Measuring. Range 

,SW1 Setting Position :Initial Message ' 

OFF ON' Set No. Lower Limit 
of Range, 

Control 'Output Higher Limit 
Legend : of Range 

Thermocouple 

K 0 -400 °C " 

I 

0 7 
yc 

01 
P E 

0 
ti047' 

K .9:-.- 99§:d 
I 

OE 
P E 

--ti. 0 
crlq vs! w vl 

J 0 ;---. 600 t 
P°1 . 

--Ey- El' 

600 1^1 I/N. 

L. 0 -600°C 
I 

847 
P E 

Et 
-'.. 600 

K 0 -999°F 1 I 0 II Iri- 
J 0;- '999'F " 

I 2 
P F 

a 
1/1 1/NI 

- qqq 

R.T.O. 

Pt 100 /J Pt 100 

6-299.9°C -12q-WN-- a 
F E 

a 
-4°- clq.q 

0 -200°C Of 
P 

ti -ts.- 200 1 1/1 I/N 1/N1 

0-406°6. 
I 

I 

Py 
e 
E q. av w w w 

-'19:9 .- 99.9.°C 
I 

r z. ..../.. 

Fr E 
_ta,... - irit7 

FIcl.ci -1/`I 1/N 

- 50^r 50 °C. 
0.i 
P E 

-54.7 
-4'- 50 FI-VT°171-17-1 

0 - 800°F BS 
F F "la' 

u 
' oaTi -Ttn-11-12!--177"-- 

- 60 - 130°F ia il -Er 

Voltage 0 .-..- 99.9 I 3 

cli IT Current 

Voltage 

-100 
I v`' Pir . 

.0-999 
-11.' ci 

17 

ci 

Note: The instrument is normally supplied with.the * marked range setting. Other ra iges may. be specified when ordering. 

INITIAL MESSAGE 

Confirm thatthe-range selected in the initial message whick,is displayed upon applying power is the intended one. 

Initial Message (Upper line: PV display, Lower liner SV disPlay) 

493 

Ed 

Power.ON 

Contents of Initial Message 

Set No. 

Control. output 

Contact output 

SSR voltage"output p 

01 01 
a= P 

07 

P E y4 qqg 
Initial message 

Lower.limit of measuring range 

rti .91 
Lz.a. LP 

EB.B 
Start up 

5 'Ep: q5,` 
Higher limit of measuring range 

In case of thermocouple/R.T.D. input: Centigrade E Fahrenheit F- 

*Ndt displayed in case of,voltage/current input 
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 Mode Selection by SW2 

1 2 3 4 

0 vv 

ilf/M/117/M/M/MM 

Item SelectiOn Output Characteristics Input Standard Alarm-Mode Control Method 

OFF RA : 

. 

(Reverse action) 

. 

..JPt 100 

(Old 41S). 
. 

i . 

Non- inhibit 

. 

PID 

ON. 

rifti. 

DA 

' (Direct action) 

Pt100 /.IEC 

- JIS Pt100 
( ) 

.- DIN Pt100 .. 
Inhibit ON-OFF 

* All switches'are set at " "OFF" position when shipped. 

OUTPUT .CHARACTERISTICS 

RA (reverse action): As the Process Value (PV) rises, higher above the Set Value (SV), output becomes smaller. In.the case of 

temperature, this'is used for the control of heating. . 

DA (direct action) : As the PrOcess Value (PV) rises higher above the Set Value: (SV), output becomes. larger. in the case of 

temperature, this is.uSed for the control of cooling. 

INPUT STANDARD 

This selection is necessary in the case of R.T.D.' input. 

JP000 (old JIS): JIS C1604,1981 Standard . 

' PT100/1EC: JIS C1604 1989 (JIS- '89Pt100) Standard 

JIS Pt100 
( ) 

DIN Pt1u0 
IEC (International Electric. Standard) is equivalent to JIS,DIN and ANSI.' 

INHIBIT MODE 

In the inhibit mode, if the Pro'cess Value (PV) is within the alarm output range upon applying power alarm output is inhibited and 

alarm is output if. it enters the alarm range again after getting out of the .range 

Drawing' for output in inhibit mode 

ALM closed (ON) 

Inhibition range' 

ALM open (OFF) 

- A - 
0 %FS ALM 100 %FS' 

CONTROL METHOD. 

Drawing for output in non-inhibit mode 

ALM closed (ON) 

ALM open (OFF) 

-7- 

0%FS ALM 100%FS 

The example shows the lower limit deviation value alarm action. 

PID: Control is carried out jointly by P (proportional band ), C(integral time) and D (derivative time). 

ON-OFF:On/Off control 
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osaro. - 4~4-4,4v1=voicin --*;441 paration and of-YroqtArtailgtMYPI 

Follow the procedure of parameter calling, referring to the parameter block diagram and the description of each paraMeter. 

(1) Procedure of Parameter Calling, Value Change and Registration 

IsnuI 

When power is applied, the initial message will be displayed (about 8 seconds), and then PV 
and SV will be displayed. 

(While the initial message is displayed, the operation of the front panel keys is ineffective.) . 

Operate the front panel key while cOnfirming the types-ofparameters shown in the PV display 
and numerical data shown in theSV display. 

PROCEDURE FOR CALLING A PARAMETER 

There are.three ways of calling-a parameter. 
1. Press only the (parameter) key. 

2. Press the 

3. Press the 

(parameter) key while pressing, the 

(parameter) key While pressing the 

PROCEDURE FOR 'CHANGING'A VALUE 

(up) key. 

(down) key. 

Call up the type of desired Parameter in the PV display, and set 

value by pressing the (up) key or se (down) key. 
Pressing the (shift) key moves the place of the figure to be changed-. 
(When the (up) key, O(down) key or ® (shift) key is pressed, the point beside the figure in 
theSV display flashes to indicate that the figure can be changed.) 

he desired value of SV displayed 

PROCEDUREFOR,REGISTERING A :VALUE 

Confirm that the desired value is displayed and press the (parameter) key to register that value. 
Upon pressing the 0 (parameter) key, the pcint beside the value in the SV display goes out to 
indicate that the desired value has been registered. 

, If the 0 (parameter) key is not pressed within 30 seconds, it returns to the value before setting 
and PV/.SV displays- are restored. 

TWO:FUNCTIONS OFTHE_O (PARAMETER) KEY' 

- Besides the' function to switch types of parameters, the 
tration. ' 

(When the e (up) key., 0 (down) key or (shift) key is pressed for a change of data, the 
(parameter) key functions as the-data registration key, i.e., by pressing O + 0 ®+ 0or 
® +0.). 

(parameter) key is used for data regis= 

h * . Note Use only.your fingers to opera'te the front panel keys. 
Using something hardsuch as a sci'ewOrixier or a pen, may break a key and putthO instrument 
out of Order, 

It Is not possible to change a Setting when Key Lock 'has been selected or Aino Tuning -is being 
executed-. 

Roghan Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual

Q-Pulse Id TMS651 Active 29/01/2014 Page 84 of 109



(2) Parameter Block Diagram 

Initial message. 

Power ONO- 

Operation block 

PV/SV 
displays 

C' 

r 
I11 

. I' _I 

PUSH 

Up key block Down key block 

-, ,-, Process-Value is 
11 displayed. L1.1,1 

' 

n rs Set Value is 
I-1 Li displayed. 

r :- Setting of 
5L1 Set Value 

.,-, -I-, Within measuring 
LI . LI range (0. or 0.0 ) 

ri L. Auto Tuning Exe- rt L 
' cution /Stop 7 *1' 

n r c - OFF .. ON 
LI I - 1 ( OFF ) 

-0-Types of parameter to be O'Explanation of ' 

shown in-PV display. , ' parameter 

JU Setting of SV -I 
Within measuring range n n 

U .LI CO or 0.03 

Parameter. data.shown 0.Setting range. 
in SV -clisplaY (and initial value) 

. . , of 'parameter data 

0-* 1" parameter 
,Displayed when F'ID control is selected. 

,-, I , Setting of 
/ I L I alarm "* 2" 

or ,-, Differs according, 
_t_A._i to specifications. 

0 
PUSH 

F, 
Setting 61 Proper,- 
Ilona! Band "* 1" 

0.1 ::,-- 99.9%FS 
3. c 3 0 

- (3.0) I 

Setting of Inte- 
gral Time "* 1" 

a 7.8 n .1 - 999 seconds 
L 

C 120 3 

PUSH PUSH 
1_,, Setting of Heater 
1 /ID Break Alarm "* 3" 
,....- r OFF 1.5-30.0A 
i sr- I' (OFF ) 

Setting of Deriv- 
- ative Time "* 1" 

n 1 -'- 999 seconds 
Li 

. C 0 ) 

Setting of Sensorl 
Compensation "*4"1 
-19'.9-- 19'.9C (' F 

(-0.0 3. 

"* 2" paramete-r 
Displayed 'when instrument. is equipped-with 
Alarm output (option).- r 
Type ,of parameter, setting range,and initial'value 
-differ. depending On specifications of alarms.; 
(See page-10.)- 

Setting of Hys- 
0 I teresis "* 5" 

. .r, -, 0.2 -- 10.0%FS 
Y17: (0.2. ) 

0 "* 3"Pararrieter 
Displayed when instrument, is equipPed with 
Heater Break,Alarrn outputloption). 

o'",* 4"' paraMeter 
Displayed in case.of,thermocouple/ft:T.D.:inpUt: 

O " * .57 parameter 
Displayed when ON OFF' control is selected.; 

0:* parameter, 
Displayed' when instrumentiiequiPped With Set, 
ValUe Bias'function (option ). 

7. t.., Setting of SV 
I-I '' Bias "* 6- 

n 999 .or -1-- 9 99. n n - 
u.t..I (OOr 0.0 ) 

n r Setting of :Key 
L U L Lock 

0,1,2. 
u ( 01 

, c 
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(3){Parameters 

Diplays in the upper column are shOwn-in the PV display and those in the tower column are shown in the SV display. 

Parameters in the Operation Block 

PV/SV displays are only for monitoring, and do not allow values on display to Be changed: 
71 Press the key to set /change a value. When the key is pressed'again-, it returns to the PV/ SV displays. 

O 
Setting of Set Value (SV) 
Initial value:. 0 or 0.0 (depending on measuring ranger 

.Setting range: Within measuring range 

Parameters in the 0.(Up) Key Block 

In the. PV/ SV display, press the- key. while pressing the® key( 

® + changes every time the O key is pressed. 

cD, 

). Thereafter, the parameter 

Auto Tuning (AT) Initial value: OFF 

This. is displayed when PID control is selected. 

-Execution of .Auto 0411/01. Stop or termination of Auto Tuning: OFF Q4 

.Setting of Alarm 
. . 

This is displayed when the instrument is equipped with the alarm function (option )... 

Type of Alarm 
Parameter Display 

and linitial Value - 

.Setting Range. ' 

Alarm Acti6n 
'1: SV (main setting) - 

- - - 

A: ALIVP(alarm setting) 

Higher limit deviation - 

alarm 

,ff L_. 0.0 - 
- or() - 

99.9 

999 
OFF (ALM open) 

ON 
(ALM closed) 

. 99.9 or 999 d 
Lower limit deviation 

alarm - 

.P2 ;=,' 0.0 -,- - 99.9 : 

or 0 - -999 
(ALM open) 

ON (ALM closed) 
OFF 

' H99.9 or (-1999 A " 

Higher / lower limit 

. deviation alarm 

0.1 - 
or 1 - 

50.0 

500 

ON (ALM closed) ON (ALM closed) 
_OFF 

S S '' `-. (ALM open) 
50.0 or 500 

. L.\ A 
Alarm within higher ' . 

lower limits of deviation . 

Z f, 
::=. - 

0.1 - 

- or 1 - 
. 50.0 

500 

ON (ALM closed) 
OFF 
(ALM open) 

OFF 
(ALM open) °- S -0 

1 I S 1 
: 0.1 or 1 A A 

Higher limit absolute , 

value alarm' "- 

-, 
.... Within measuring 

range OFF (ALM open) 

ON (ALM closed) 

Higher limit value 
of measuring range 

S (Alarm hysteresis): 0.3% 
A type,Of alarm ()ALI AL5) should be designated when' ordering, 

Note * : The minus code ( - ) is not shown in numerical data in the SV display. 

The ALM lamp is lit whilethe Alarm mode is ON (ALM closed) and goes out when it is turned OFF (ALM open). 

ixed 

Setting of Heater Break Alarm (HB) Initial value: OFF -- 

This is diSplayed when theinStrurnent is equipped with the Heater Break Alarm function (option). 

Stop of Heater Break Alarm action: OFF Setting range of, heater cu-rent: 1.5A 30.0A 
When the heater is broken and the load current falls below the Set Value of the heater currant, the HB terminal 

is short circuited and the HB lamp lights. . 
Once. a Heater Break Alarm is output,. it is maintained as long as the pointer is ON. To release it, the power should 

be turned .OFF or the Set Value of.heater current should be either changed or turned to OFF.. 

ToInstrument. CT connection terminal 

(no polarity) 

Power Supply 

CT 
. HB 

Heater 
Break Alarm 

Operation 
Power Supply 

Heater Power Supply 

Use the CT (current trans) 

provided. 
Lay the CT cableaWay from the 
power supply and load cable: ". 

keater power line .must .be wired' 
through the CT as illustrated on 

the left. 
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 Parameters in the (Dow'n) Key Block 

1 

0+C) :In the PV/SV diSplay, press the 
L..:0 Th, time the key is pressed. 

10 

dF 

EL. 
0.0.L0 

key while pressing the key. Thereafter, the parameter changes every 

'Setting of Proportional Band (P) 
This is displayed when PID control is seleeted. 
Setting range: 0.1,- 99.9 %. FS 

Initial vahue: 3.0% FS - 

Setting of Integral Time (I) - 

This is displayed when PID, control.is selected. 
Setting range: 1 - 999 sec. (0 sec. cannot be set .) 

Initial value: 120 sec. 

Setting of Derivative Time (D) Initial value: 0 sec.: 
- This is displayed when PID control is selected. 

Setting range: 0 - 999 sec. (PI control is.carried out when this is set at 0 sec.) 

Setting of Sensor Compensation- (SC) Initial Value: 0.0°C (°F) 
This is displayed in the case of thermocouple/R.T.D. 
Setting range: - 19..9 - 19.9°C.( °F) 
Examples: If the sensor compensation is set at 5.0°C, PV value becomes input value. + 5.0°C. 

. If the sensor compensation-is set at '- 5.0°C, PV vatue,becomes input value - 5.0:C. 

Setting of. Differential Gap (DF) Initial value: 0.2% FS - 

This is displayed when ON-OFF control is selected. . 

Setting range: 0.2 --.10:0%FS. 
Note: DF means the difference betWeen the pOsitiona of the ON and OFF actions. If this is.too narrow, the fre-. 

quency of ON-OFF 'sWitching, increases:and, particularly in contact outpUt, shortens the life of the relay. 

'Setting of Set Value Bias (SB) Initial value: 0.0 Or 0 
This is displayed wt 'n the instrument is.equipped withthe SV Bias function (option). 
Setting range: 99.9 - 99.9 or - 999 - 999.(depending. on measuring range) 
ExaMples: If the SV'Bias is set at 510'c, SV value becomes SV 5.0*C while. the SV Bias 'is functioning. 

If the SV Bias: is set at. - SV value bedomes SV. - 5.0°C while the SV Bias.is functioning. 
.(When a minus figure is set, the minus code is shown on the PV display.) 

EXAMPLE OF TEMPERATURE SWITCH BETWEEN DAY AND. NIGHT 

The Set Value is set at 80.0 °C and the SV Bias at - 10.0 °C. 

Set Value of temperature: SV 
Set'Vaiue of bias: SV - SB 

Signal for SB (bias) action : ON 
(Timer output) : OFF 

Day Night Day Night 
-6 -o-o- -6-0- -cml.- 

Note 

Temperature 
sensor 

Vs/VW 
Heater 

H 

L 

c3.0.08 

The .SV Bias is put to. function 
when the SB terminal is turned 
ON. (short ,circuit ). 

:While the SV Bias is functioning, 
and the PV /SV display is. ON, the 
point on the lower right side of the 
SV display flashes. 

When the value added to (sub- 
: tracted from) the SV Bias gets'out 

of the measuring range; the 100% , 

-.FS (0% FS) thus.timited serves as' . 

the Set Value. 

'The alarm function continues to be 
. Workable 'even when the SV Bias 

is functioning. 

Setting of Key. Lock (LOC) Initial value; 0 . 

When Key Lock is set at LOC 1, no parameter data can be changed. 
When Key (lock is set at LOC 2, no parameter data except Set Value (SV) can be changed. 
Key Lock is released by.setting at LOC 0. 
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 ration, 

(1) Setting of Set Value (SV) 

qB0 
1,77; 

0 000 

rt r; 

0000 

ooec) 

0 

0'000 

Apply power and confirm that the PV/SV displays are on. 

Press the key and change the PV display to the SV setting parameter. 

In the SV display, you can change to thedesired.value by means of the 
. - 

the place of the figure to be changed is moved. : 

key. When the key is pressed, 

When the key. is pressed, the point in the place of the figure that can be changed flashes in The SV display.) 

The example shows that the Set Value (SV) is set at 50.0°C. 

. 

((When' 
the figure in the SV display has been changed to the desired value, register'the value by pressing the 

p key. . . 

(The point stops flashing and operation is started with the registered. value.) 

.2) Setting of Alarm (ALIVI 

In the PV/SV display; press the key while pressing the key to change it to.an alarm setting, parameter 
in the up key block. 

tigag ° 

I 4. I 

000® 
The.example shows the setting of higher limit deviation alarm. (A different:parameter bode is displayed accord- 
ing to the alarm specifibations.) 

In the SV display, change the figure to the desired value and register the value by pressing the 

The example shows that the higher limit deviation alarm value is Setaf.20.0.°C. If the Set ValUe (SV) is 50.0-°C,'. 
the alarm output level is 50.0°C+ 20.0 °C= 70.0'C. Therefore, when a, ProcesS Value (PV) exceeds 70.0°C, 
an alarm is output (ALM cloSed).* 

Roghan Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual

Q-Pulse Id TMS651 Active 29/01/2014 Page 88 of 109



Ft' To return to the P.V/SV display, press the. 
(The parameter code changes every, time the 

key' while watching the parameter codes. 
key ispressed.) 

5 ;ft 

= -I 

0000 

F L sosec 0.0 

0000 

The PV/SV display is restored automatically.if none of the front panel keys is pressed within 30 seconds. 

(3) Setting of Key Lock 

This is set after all the.pararheters have been set. 
In the PV/SV display, pressthe O key while pi-essing the \.( key, to bring the Key Lock parameter in the 
down key block onto display. 

Seletf a desired Key Lock condition (see.pagel 1) while watching the Value in the SV display. When the (.1" 
key isp;-essed, the Key Lock condition is set. jj': 

The example shows that Key Lock is set. " 

To release the Key Lock condition, call.up the Key Lock parameter display, change the figure on the SV display 
to.a and press the Ci key. 

The example.shoWs that Key Lock condition is released. 
(The same procedure is applicable to Key Lock condition :73 .I 
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(4;4C-FAtcec.sation of Auto Tuning 

This instrument is built with a microprocessor and has the Auto Tuning function to automatically compute optimum PID values 

and regiSter them.' 

0000 

' This is carried out after completing the setting of all the parameters except P.1131 values and Key Lock. 

In the PV/SV diSplay, press the O key while pressing the 

play. 

key to bring the Auto Tuning parameter onto dis- 

. "OFF" is shown in the SV display. Change the "OFF" code in.the SV display to "ON" by. pressing the 

key. Then press the key to execute-Auto Tuning.. 

I. :4. 0 

r e 

. . 

When the keyis pressedwith "ON." on display, the point on the loWer,rightside in the SV display goes. 

out and Auto Tuning starts... 

The AT lamp is lit to indicate'that Auto Tuning .is being executed. 

)000 

- The ON-OFF control fynctionS and when it completes a limit cycle, the AT lamp goes out and AUtoTuning. 

terminates. The PID values cOmpixteclduring Abto Tuning are automatically, .1egistered with the respective PID. 

FAd.F'ID AUTO TUNING FUNCTION 

PID Auto Tuning shows the.following.characteristics 

Auto Tuning 
time 

In the operation of Auto Tunibg, the limit cycle method is used. When Auto 
Tuning is executed, after the operation is carried out by repeating the ON- 

- OFF.action in two cycles if -PV.:SV during the execution and 1.5 cycles if 

PV.SV to take data in, PID values are automatically. computed. The Auto 
Tuning time is decided by the time constant of the procesS. 

If overshoot and undershoot are not..allowed, terminate .Auto Tuning earlier, . 

PID control or set the PID constant value manually. 

\-AT terminates 
. PID values computed during Auto Tuning are optimym .values, or common ATexecution ON (AT monitor lamp goes out) - 

measures as itwere. For some types of processes, better-results may bd.ob- 

tained when PID values computed during Auto Tuning are amended manually 

before their use. 

Note: 1 . If power failure or overrange occurs during the. execution of Auto Tuning; Auto Tuning will. be released. 

2. If output is at 0% or 100% continuously for more than 2.hours during the execution of Auto Tuning, Auto Tuning will be 

released automatically and the PID,valLies will return to the previous ones: 

3. When ON -OFF control has been selected, operation of Auto tuning Parametet is not displayed. 
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'4. While Auto Tuning is functioning, no setting other than its execution and stop. can be changed.. 
5. To release Auto Tuning during operation; select OFF of the.Auto Tuning parameter in the SV display and press the @, 

- key. Auto" Tuning is released the .AT lamp goes off) and the,PID values return to the previous ones. 
6. -If AT is executed again while Auto Tuning .is functioning, AT is not restarted but just' continues. 
7. When power is turned ON again, operation is resumed with the parameters of the preceding operation with the assistance of-the non-volatile memory. 

(5). Operation by Set Value Bias 

This feature provides the'user with the ability to bias the set point figure by pkis or minus "x". amount. This is made operative by closing an external contact. 
This feature is useful where two,different set points are required and are frequently changed. 

44.4. Sb 
L . 1. 

ra 

cc0E-)/ 0 

In the PV/SV display, press the 
key block onto display. 

key-while pressing the O key to bring the SV-Bias parameter in the down 

In.the.SV display, set, the desired value and register it by pressing the key. 

The example shows that SV Bias is set at 5.0°C. Ifthe Set Value (SV) is 80.0 °C,.the. Set Value while SV Bias is' . 

functioning (SB CloSed) will become 80.0 5.0°C=-- 85.6°C. 

-co 

00.00 

While the. SV Bias is functioning, the point on the lower.right side in the SV display flashes to indicate that . 

-BiesiS functioning. . 

The SV Bias function.becoines ineffective during the execution of Auto Tuning. 

When the PV (Process Value)'exceeds the measuring range, the following will be displayed. 

Process Value (PV) . -PV Display .., APplicable Range 

- 5%FS :.-.=._ PV L L 
0 All ranges 

--5%FS < PV < 0%FS 
o. - 19.9 -99.9, 

PV value on 
display All ranges except - 19.9 - 99.9 

- 100%FS < PV <.105%FS ' 

- ,,, 0- 99.9/ -19.9. - 99.9/0 -999 

PV value on 
diSplay 

All ranges except 
0-99.9/-19.9-99.9 /0'; 999 

PV....105%FS All ranges 

Note,: When L or is displayed, control 
output becomes ()% regardless, of the 

.charicteristics (RA/DA) and the alarm. 

(option) is output. If Auto Tuning is el< 

ecuted at.the time, Auto Tuning will be 
released. 

Roghan Rd Hardfill Leachate Pump Gas Extraction Engine and Generator Control Electrics OM Manual

Q-Pulse Id TMS651 Active 29/01/2014 Page 91 of 109



em inn. roubles e- ooting 

When something is found-to be-malfunctioning, check the input "and output connections and wiring for a possible error, and check 

that no terminal. is loosened. Then, go through the contents of the settings concerned. If the problem cannot be identified, turn 

- the power OFF and-apply power-again to make sure. - 

MALFUNCTION ITEMS TO BECHECKED . -REFERENCE. PAGE . 

Error is found in PV. 
- 

Check type & standard of input. . 

Check Senpr. Compensation value. 

P. 7 

P. 11 

Output does not change or is in 
- 

wrong 'direction. 
Check output charecteristics (RA / DA). . P.7 

SV cannot be changed. 

'Is procedure in order? 

- Is Key Lock in effect ?' 
- 

- Is.Auto Tuning in operation? . 

P. 8, P. 12 & P. 13 

R 11, P. 12 &" P. 13 

P. 14 

' 

Alarm is not output. 
Check inhibit /non- inhibit. 

Check alarm Set Value: 

P. 7 

P. 10 

. . 

No operation . 

Check/power source. ' 

. Is inner unit encased properly? 

. P.4 " 

P.5 

Part of display (segment) is 

missing. , 

Instrument should be either repaired or replaced. 

Temperature and Humidity Control Specialists 

S Elta C LTD. 
Head Office: 2-30-10 Kitamachi, Nerima-ku, Tokyo 179 Japan' 

Phone: (03) 3931-9111 Fax: (031 3937-1240 Telex: 02722778 SDCL J 
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. 3.7 7 7 g Sip, . 

.GENAUST POWER 

A.V.R. 380 SERIES 

This. unit will replace the following AVR7s: Caterpillar, 
.Dunlite, Stamford, Markon-Controlgy. Stone, McColl, Brush, 
Modra, Arrow, Kato,.ArtemuS, Taiyo,. Lister, Newton Derby, 
Reliance,. Marathon, Kubota,. Basler.ancrmany. more. 
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a 

AVR 380 AUTOMATIC VOLTAGE REGULATOR 

1. INTRODUCTION 

The AVR 380 is a solid state device, which is designed to give 
accurate and stable voltage regulation of alternators.. 

The AVR is suitable for regulating 50 or 60Hz brushless, 
rotating or stationary field alternators regardless of prime 
mover type and will replace most electronic regulators with or 
without separate excitation. 

The AVR is suitable for one or three phase alternators and'has 
four selectable voltage sensing ranges available. 

i.e. 120, 208, 240 and 415V 

The AVR is suitable for parallel operation of alternators with 

40 
quadrature droop facilities with only an additional standard 5 . 

amp current transformer'and resistor being required. 

The AVR has several features:- 

1. Voltage. adjustment + 10% over each range. 
2. Overload sensing and shut down, plus opto isolator 

for remote indication. 
8. Wide range of stability. 
4. Underspeed adjustment which will provide voltage, 

droop with large 'motor starting loads,. this feature 
"will provide excellent starting characteristics and 
prevent unneccessary stalling of the prite" mover. 
Remote - voltage adjustment available. 
Optional overvoltage crow bar protection circuit is 
available which will blow the fuse, further 
protecting the load. (Order before, deliliery from 
factory.) 

7. Transformer isolated voltage sensing. 

2. OPERATION 

The regulator senses the alternator output and deriveS" 
excitation power from the 3 phase connections to the 
alternator output. 

Regulation and stability is maintained provided the, prime 
mover speed is -within governor class Al to IS03046,at any 
machine load or power factor 'by comparing the sensed voltage 
with a reference bridge. 

The unit constantly adjusts the field excitatiOn level to 
compensate for voltage difference between the sensed voltage 
and reference. 

Output voltage of the-machine will be held to + 1.5% including 
cold to hot variations in ambient 'conditions. of, -10deg. to 
+60 ideg, and .engine speed changes of + 4% from preset nominal. 
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3. CONSTRUCTION 

Thee assembled PCB is solidly mounted in a folded aluminium 
housing which provides the necessary mechanical protection and 
is suitable to mount directly in the alternator terminal box 
or in the separate control cubicle. 

All components used. are selected for stable operation in 
ambients ranging. from -10 deg. to 70 deg. and severely 
capacity derated for .high reliability. 

The Printed circuit board is.a 1.5mm reinforCed fibreglass 
with double sided tracks and plated through holes. ' 

4. CONTROLS 

There are five standard and one optional control on each AVR. 

Stability I 

This potentiometer adjusts the stability and response of 
the alternator and should initially beset in a counter- 
clockwise position and rotate clockwise to give optimum 
stability and response characteristics. Once set; no 
further adjustment should be necessary. 

Full CCW position gives, maximum response, minimum 
stability. 

Full CW position gives minimum response, maximum 
stability. 

b. Voltage Adjust 
This potentiometer varies the reference voltage and hence 
the amount of excitation of the alternator which adjusts 
the output voltage over a range of + 10%. 

An external 5K potentiometer may be added to terminals 
P.P. for remote panel voltage adjustment. When this is 
used the loop on P.P. is removed and the internal pot is 
turned, to maximum.' 

c. Underspeed 
This potentiometer sets the frequency at which voltage 
drooping with speed will occur. 

For example, if set at 48Hz and a large motor is started 
which temporarily overloads the prime mover on starting, 
once, the speed falls to 48Hz the alternator voltage will 
decrease and act as an automatic reduced voltage starter 
and.greatly assist in motor, starting. 
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di. Overload 
This potentiometer sets the maximum permissable field 
excitation should the engine speed remain constant whilst 
the alternator is overloaded.' Allowances are made for 
temporary overload by a non-adjustable built in IA 
seconds delay. 

Once the overload does trip, the output voltage falls to 
approximately 50 volts and can only be reset by stopping 
the engine. 

Stability II - Located on PBC next to IC.I 
This potentiometer widens the range of stability and 
should always be normally fully anti-clokwise and only 
adjusted slightly clockwise to counter further stablility 
should 'Stability- I' run out of range -part.icularly on 
single phase machines. 

.Set Stability .II fully anti-clookWise for 3 phase 
clockwiss for 1 phase. : 

f. Overvoltage (Optional) 

5: ADJUSTMENTS 

a. Voltage 
The AVR sensing voltage must be first selected for the 
required sensing voltage. Adjacent 'to the transformer 
are four pins connected to the relevant pin to match the 
available sensing output of the alternator.. 120, 208, 
240 and 415 volts. 

NOTE: If replacing other electronic regulators for 
convenience use the same sensing connections if 
possible.. 

Stability 
Rotate clockwise to increase' stability. 

To check, if after sudden load change proloriged 
fluctuation occurs, turn stability slightly clockwise, or' 
if voltage is very slow to recover from load changes then 
counter clockwise. 

c. Underspeed 
To adjust the alternator must be running at the correct 
speed. i.e. 50Hz + at no load. 

Connect an AC voltmeter across the output of the 
alternator and slowly turn the underspeed potentiometer 
clockwise until the voltage just starts to fall, then 
turn slightly counter-clockwise, approx 30 deg. 

To check apply full load if possible and voltage should 
not droop more than 1%. 

Or alternatively lower speed to 48 Hz and voltage should 
droop. 
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240v 

701, 

Overload 
NOTE: Some 'alternator manufacturers state maximum 

field voltage or scoop, setting, these will 
correspond to overload setting. 

. To adjust correctly connect a 0-50V voltMeter across the 
field positive and negative. 

Run the plant at the correct speed and apply full load, 
slowly turn the overload potentiometer counter-clockwise 
until the LED just lights then turn 30 deg. .clockwise 
until LED-off. 

Apply overload, LED should illuminate for 15- 20 secondp 
before output falls to approximately,50-80 volts AC. 

Stopping the plant 
function. 

o 

will automatically.' .reset this 

If load is not available an alternative test is to 

connect a 50 ohm rheostat in the field circuit (series) 
and by increasing the resistance this will cause the 
field voltage to increase until the desired maximum level 
is reached. (In the absence of any maufacturers detail a 
maximum field voltage of 46.- 48V can be used.) 
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CONNECTIOES 

a. Standard 3 phAse 4 wire 

LI 0 

13 0 

ALT. YIELD. 

000000000000 
N L2 . 1.3 F+ F -. DI D2 P1 P2 01 02 

Transformer 
Zap Selections 
(a) 415/240V - 415 'tap 
(b) 208/120V - 208 tap 

Standard 
A 0 - 

=Tr 

1 phase .2 wire. 

ALT. FIELD. 

0 0 0 0 6 0 
N L1 L2 F+ F- D1 

0 * & 0 0' 

D2 Pi P2 01. 02 

Transformer 
Tap Selections 
(a) 240V - 240V tap 
(b) 120V,-.120V tap 

ALTERNATOR. 

Aimuirroz 
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c. Non Standard 3 phase3 wire 

To be used in the event of a machine with field 
resistance higher than 50 ohms to ensure sufficient field 
excitation supply voltage is available. 

.0 

rasa 
Tit 

rms.- 

0 0 0 0 e 
16 4. r- tn 42 P1 P2 01 ca 

*NOTE!_ For non: standard connection with Ll-N and-L3 On 415 
Volt remove. large green 10K resistor, located next, 
to transformer. It' may becote.tOo hot and .damage 
the PCB. Rle 

Transformer 
Tap Selections 
(a) 415/240V - 415V tap' 
(b) 208/120V - 208V tap 

7. RADIO INTERFERENCE 

Additional RFI suppression can be achieved by connecting a 
0.47MFD capacitor,.rated at 250 volt AC between terminals N & 
L3.. 

.8: DROOP FACILITY 

The AVR has, quadrature : droop facilities far parallel 
operationS. 

Quadrature droop allows load sharing of reactive load (KVAR) 
only since KW load is a function of the prime mover. 

A current transformer with '5 amp output at 10VA secondary 
rating and ration of twice' the alternator output is required. 

When., this is used the loop between Dl and D2.must. be removed. 
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Droop ±Facilitv 

The current transformer must be confiected in the nblue phase. 
or L3. It is to. be. noted that . the AVR senses Red. Ll:and 
-Yellow L2. phase voltag6. and to achieire quadrature droop,. 
current must 1:16 sensed in the blue or L3..phase:. 

Tit 

0 0.0 0 () .0 0 0.0 0. 

N LI :L2 L3 F+ F- DI D2 P1 P2 01 02 

R1 1 ohm 2w . 

R2.-adjustable .30 ohm2W 

NOTE: 1. R2 must.be adjusted. on both plants to give same 
voltage drop (approximately 5V/100%) for equal 

.% of load for correct KVAR load sharing. 

2. If rising voltage with load is detected the 
current, transformer primEiry current flow 
direction must be reversed by reversing the 
transformer body. 
i.e. Remove the primary turns and rotate 
transformer 180 deg. and reconnect secondary. 
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SPECIFICATIONS 

Voltage range '120, 208, 240, 415 volts 
Selectable taps + 10% adjustment on each range 
Maximum field current 10 amps 
SCR rated at 50 amps 1600 volts 
Suitable for single and three phase alternators 
Regulation + 1.5% (1% can be attained on some machines) 
Temperature -10 deg. to 60 deg. 
Underspeed adjustment 10Hz - 55Hz 
Time delay 15 - 20 seconds approximately fixed 
Residual voltage required for reliable excitation 3. -5 volts 
Minimum field resistance 3-5 'ohms 
Field' voltage 50% of input sensing voltage 

10. REMOTE VOLTAGE CONTROL 

The AVR has remote voltage facilities where the voltage. range 

410 can be varied up' to 10%. 

Remove bridge from P.P. and fit. external. 5K linear 2W 
potentiometer. Turn the pot on the AVR fully clockwise so .as 
to have maximum voltage range. 

It is necessary to use sareened cable for remote contro 
connect as Figure 5. 

0 0 0'.0 0 0.0 0 0 0 0 0 
N L1 L2 . L3 F+ F- 01 D2 P1 P2 01 02 

11.'REMOTE OVERLOAD INDICATION 

5K . 

01 and 02 terminals are used for remote indication of. overload' 
operation. 

The output is anopto coupled NPN transistor, maximum output is 
50ma suitable for LED driver, shdt down signal or relay. 

0 0.0 0 0 0 () .0 0 0 0 0 
N LI L2.. .L3 F +' .F-. D1 D2 P1 112 01. 02 

-YE 

0 

- 244 
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12. BEN_CH TEST 

The AVR can be bench tested as follows' 

a. Test Circuit 

240V AC 50Hz 

N A 

N L1. s 13 , 

4VR:TeSt Setup 

Trangformer 
Tap Selections 
(a) 240V - 240V tap 

Test equipment required 

A 240 Volt-40 Matt globe, cOmplete with holder and 
wire. 

2. 3 pin 240, Volts mains plug and lead. 
3. Mains supply. 

Procedure 

1. Remove AVR from generator. 
2. Connect as above and select transformer tap to 240 

Volt position. (Note the original sensing voltage 
tap position) 

3. Mark position of voltage adjusting potentiometer 
with biro or pencil. (This enables the potentiometer 
to be returned to its original position.) 

4. Turn voltage adjusting potentiometer fully. 
clockwise. 

5. Turn on the 240 Volt supply. 
6. 240 Volt globe should be illuminated and the 

overload LED should be on for 15-20 seconds, then go 
off. 

7. . Turn 240 volt supply off. (Resets the overload) 
9. Turn the voltage potentiometer fully anti-clockwise. 
9. Turn 240 volt supply on 
10.. 240 volts globe should just flash and then remain 

off immediately. 
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11. Turn the voltage adjusting potentiometer back to the 

original position or just passed. If the AVR was 

set to 240 volts as the mains then the light should 

again come on for 15-20 seconds and go. off. 

12. If the AVR operates as the test procedure then the 

fault may be in the alternator. 
13. Reconnect to alternator making sure the T/F sensing 

tap is returned to it's correct position and try 

again. 
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00-53 
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