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MAINTAIN BLOWER RELIABILITY AND PERFORMANCE 
WiTH GENUINE GARDNER DENVER MACHINERY INC. 

PARTS AND SUPPORT SERVICES 

Factory genuine parts, engineered to original tolerances, 
are designed for optimum dependability - specifically 
for your blower. Design and material innovations are 
born from years of experience with hundreds of different 
blower applications. When you specify factory genuine 
parts you are assured of receMng parts that incorporate 
the most current design advancements ... manufac- 
tured in our state-of4he-art blower factory under exact- 
ing quality standards. 

Your AUTHORIZED DISTRIBUTOR offers all the 
backup you'll need. A worldwide network of authorized 
distributors provides the finest product support In the 
blower industry. 

Your local AUTHORIZED DISTRIBUTOR maintains a 
large inventory of genuine parts and is also backed up 
by direct access to our Master Distribution Center (MDC) 
in Memphis, Tennessee for immediate emergency re- 
sponse. 

Your AUTHORIZED DISTRIBUTOR can support your 
blower investment with these services: 

1. Trained parts technical representatives to assist 
you in selecting the correct replacement parts. 

2. Complete inventory of new machines and new, 
genuine factory parts. 

3. A full line of factory tested AEON'" PD blower 
lubricants specifically formulated for optimum per- 
formance in all blowers. 

4. Authorized distributor service technicians are fac- 
tory-trained and skilled in blower maintenance and 
repair. They are ready to respond and assist you by 
providing fast, expert maintenance and repair ser- 
vices. 

For the location of your local authorized Gardner Denver Machinery Inc distributor refer to the yellow pages of 
your phone directory or contact: 

Gardner Denver Machinery Inc. 
1800 Gardner Expressway 
Quincy, IL 62301 
Phone: (217) 224 -8800 (Customer Service) 
Fax: (217) 224 -7814 

REPAIR PARTS INSTRUCTIONS FOR DETERMINING BLOWER 
CONFIGURATION 

For pricing, and ordering information contact your near- 
est AUTHORIZED FACTORY DISTRIBUTOR. 

When ordering parts, specify Blower MODEL and SER- 
JAL NUMBER (see nameplate on unit). 

Use this Parts List to select the parts you require. Where 
NOT specified, quantity of parts required per blower is 
one (1); where more than one is required per unit, quan- 
tity is Indicated. 

Rely upon the knowledge and experience of your AUTH- 
ORIZED DISTRIBUTOR and let them assist you in mak- 
ing the proper parts selection for your blower. 

1. 

2. 

3. 

4. 

5. 

Face the blower drive shaft. 

In a VERTICAL configuration air flow is horizontal. 

In a HORIZONTAL configuration air flow Is vertical. 

In a vertical configuration, a BOTTOM HAND exists 
when the drive shaft Is below the horizontal center 
line of the blower. A TOP HAND exists when the 
drive shaft is above the horizontal center line of the 
blower. 

In a horizontal configuration, a RIGHT HAND exists 
when the drive shaft is to the right of the vertical 
center line of the blower. A LEFT HAND exists 
when the drive shaft is to the left of the vertical center 
line of the blower. 
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e 

FOREWARD 

Sutorbift blowers are the result of advanced engineering and skilled manufacturing. To be assured of receiving 
maximum service from this machine the owner must exercise care in its operation and maintenance. This book is 
written to give the operator and maintenance department essential information for day-to -day operation, maintenance 
and adjustment. Careful adherence to these instructions will result in economical operation and minimum downtime. 

A DANGER 

Danger is used to indicate the presence of a hazard which will cause severe personal 
injury, death, or substantial property damage if the warning is ignored. 

WARNING 

Warning is used to indicate the presence of a hazard which can cause severe personal 
injury, death, or substantial property damage if the warning is ignored. 

® CAUTION 

Caution is used to indicate the presence of a hazard which will or can cause minor 
personal Injury or property damage if the warning is Ignored. 

NOTICE 

Notice is used to notify people of installation, operation or maintenance information 
which is Important but not hazard -related. 
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SAFETY PRECAUTIONS 

Safety is everybody's business and is based on your use of good common same. All situations or circumstances 
cannot always be predicted and covered by established nies. Therefore, use yobr past experience, watch out for 
safety hazards, and be careful. 

Some general safety precautions are given below 

A DANGER 

Failure to observe these notices could result in injury to or death of personnel. 

Keep fingers and clothing away from blower inlet and discharge ports, revolv- 
ing belts, sheaves, drive coupling, etc. 

Do not use the air discharge from this unit for breathing - not suitable for 
human consumption. 

Do not loosen or remove the oil filler plug, drain plugs, covers, or break any 
connections, etc. In the blower air or oil system until the unit is shut down and 
the air pressure has been relieved. 

glectricaj shock can and may be fatal. 

Blower unit must be grounded in accordance with the National Electrical Code. 
A ground jumper equal in size to the equipment ground conductor must be 
used to connect the compressor motor base to the unit base. 

Open main disconnect switch, tag and lockout before working on the control. 

Disconnect the blower unit from its power source, tag and lockout before 
working on the unit - this machine may be automatically controlled and may 
start at any time. 

SS -7-605 Page lil 
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® WARNING 

Failure to observe these notices could result in damage to equipment. 

Stop the unit if any repairs or adjustments on or around the blower are 
required. 

Disconnect the blower unit from its power source, tag and lockout before 
working on the unit - this machine may be automatically controlled and may 
start at any time. 

Do not exceed the rated maximum speed shown on the nameplate. 

Do not operate unit if safety devices are not operating properly. Check 
periodically. Never bypass safety devices. 
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INTRODUCTION 
YOUR KEY TO TROUBLE FREE SERVICE 

Although Sutorbilt Blowers are sturdy, precision-engi- 
neered machines, there are several relatively simple but 
basic installation and maintenance procedures that 
must be observed to assure optimum performance. As 
there is no guesswork in the manufacture of these 
highly advanced units, there must be none in preparing 

SECTION ONE 
EQUIPMENT CHECK 

them to get the job done in the field. It is the purpose of 
this manual to help you properly install, maintain and 
service your Sutorbilt Blower. It is important that no 
section be overlooked when preparing to install your 
blower. Follow the instructions carefully and you will be 
rewarded with years of trouble -free operation. 

Before uncrating, check the packing slip carefully to be 
sure all the parts have been received. All accessories 
are listed as separate items on the packing slip, and 
small important accessories such as relief valves can 
be overlooked or lost. After every item on the packing 
slip has been checked off, uncrate carefully. Register 
claim with carrier for lost or damaged equipment. 

e WARNING 

Customers are cautioned to provide 
adequate protection, warning and 
safety equipment necessary to protect 
personnel against hazards involved in 
installation and operation of this 
equipment in the system or facility. 

STORAGE 

Your Sutorbilt Blower was packaged at the factory with 
adequate protection to permit normal storage for up to 
six (6) months: 

If the unit is to be stored under adverse conditions or 
for extended periods of time, the following additional 
measures should be taken to prevent damage. 

1. Store the blower in a clean, dry area. 

2. Make certain inlet and discharge air ports are 
tightly covered to prevent foreign material from 
entering the air box. 

3. M exposed, non -painted surfaces should be pro- 
tected against rust and corrosion. 

4. Provide adequate protection to avoid accidental 
mechanical damage. 

5. In high humidity or corrosive environments, addi- 
tional measures may be required to prevent rusting 
in the impeller case. 

6. To prevent rusting of gears, bearings, etc., "the oil 
reservoirs may be filled with normal operating oil. 

® CAUTION 

Before running the blower, drain the oil 
and replace to the proper operating 
level with clean, fresh lubricant. 

REMOVING PROTECTIVE MATERIALS 

The shaft extension is protected with black paint which 
can be removed with any standard solvent 

® CAUTION 

Follow safety directions of solvent 
manufacturer. 

Blower Inlet and outlet is temporarily capped to keep 
out dirt and other contaminants during shipment. These 
covers must be removed before start-up. 

The internal surfaces of all Sutorbilt units are mist 
sprayed with a rust preventative to protect the machine 
during shipment. Remove this film upon initial startup, 
using any commercial safety solvent. Position the 
blower so that the inlet and disharge connections are in 
the vertical position (vertical airflow). On vertically 
mounted units, it will be necessary to lay the unit on its 
side supporting the ends of the unit so as not to restrict 
the port on the bottom side. Place a shallow pan on the 
under side of the unit. With the blower disconnected 
from power, spray the solvent in the top port, rotating 
the impellers by spinning the shaft manually. Continue 
this procedure until the unit is visibly dean. 

® WARNING 

Rotating components will cause se- 
vere injury in case of personal contact. 
Keep hands away from blower Inlet and 
discharge ports. 
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SECTION TWO 
INSTALLATION 

LOCATION 

If possible, install the blower in a well lit, dean, dry place 
with plenty of room for inspection and maintenance. 

FOUNDATIONS 

For permanent installations we recommend concrete 
foundations be provided, and the equipment should be 
grouted to the concrete. R is necessary that a suitable 
base be used, such as a steel combination base under 
blower and motor, or a separate sole plate under each. 
Before grouting, equipment must be leveled, free of all 
strains, and anchored so no movement will occur dur- 
ing setting of grout. After grout has completely har- 
dened, a recheck is necessary to compensate for 
shrinkrage, etc. If required, add shims under blower feet 
after final tightening of foundation anchor bolts to re- 
move strain from the blower housing. 

Where jack screws or wedges are used during grouting, 
they must be backed off or removed before final tight- 
ening of anchor bolts. 

Where a concrete rdundation is not feasible, care must 
be taken to insure"that equipment is firmly anchored to . 
adequate structural members. 

MOUNTING CONFIGURATIONS 

The blower flex -mount design enables horizontal and 

vertical mounting configurations with top or bottom 
hand, right or left hand shaft positioning. The units are 
center timed allowing rotation in either direction (refer 
to Figure 1). If converting a blower from vertical to 
horizontal, or horizontal to vertical mounting configura- 
tion, additional mounting feet will be required. 

REPOSITIONING THE MOUNTING FEET: 

1. Position the mounting feet to the desired location 
and snug the capscrew. 

2. Place the blower on its feet on a flat surface. 

3. Loosen mounting feet capscrews and level unit 
up. The bench or blower base flatness should be 
within .002 of an inch. 

NOTICE 

H unit is not flat within .002 of an inch, 
It will be necessary to shim the blower 
feet at installation. 

4. Secure the mounting feet capscrews to the torque 
value in Table 1, page 22. 

VERTICAL CONFIGURATION 

BOTTOM HAND DRIVE (BH) TOP HAND DRIVE (TH) 

OUT 
: 

-I N,i 
; ; ; 

CLOCKWISE 
SHAFT ROTATION 

OUT 

COUNTERCLOCKWISE 
SHAFT ROTATION 

I1 al + cUo 2"'" 
D 

1 

0 D C 

1 1 

CLOCKWISE COUMERC.00CWISE 
WAFT ROTATION SHAFT ROTATION 

HORIZONTAL CONFIGURATION 

RIGHT HAND DRIVE (RH) 

I N OIJT 

OUT 
CLOCKWISE 

SHAFT ROTATION 

IN 
CCUNTERCLOCKWISE 

SHAFT ROTATION 

LEFT HAND DRIVE (LH) 

oyT IN 

IN 
CLOCKWISE 

SMAFT ROTATION 

OUT 
COMO RO.000WISE 

SHAFT ROTATION 

FIGURE 1 - BLOWER MOUNTING CONFIGURATIONS 
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DIMENSIONS (IN.) 

GEAR MAXIMUM 
DIA. C A S LOAD (LBS) 

2 .33 2.76 1.96 60 
3 .06 2.88 2.03 114 
4 .86 3.49 2.39 174 
5 .65 3.90 2.50 336 

LOAD = 4 X HP X 63025 WHERE HP = MOTOR HORSEPOWER 

N = RPM 

D = SHEAVE DIAMETER 
N X D 

If drive sheave center is located at other than "C° inches 
from drive shaft end, the revised maximum load can be 
calculated as follows: 

REVISED MAX. LOAD = MAX. LOAD X 

WHERE 

CI = S (SHEAVE 
2 

WIDTH t K) 

WHERE 
K = SHEAVE DISTANCE FROM COVER 

RECOMMENDED SHEAVE DISTANCE FROM DRIVE COVER 
IS .375 IN. FOR 2 -5 IN. GEAR DIAMETERS. 

NOTICE 

Sheave should be positioned as close as pos- 
sible to the drive cover. This will reduce the 
overhung load and extend the bearing life. 

FIGURE 2 - BELT DRIVE OVERHUNG LOAD MUTATIONS 

NOTICE 

When changing mounting configura- 
tion, It may be necessary to reposition 
vent plug (B), and drain plug (A). Refer 
to Figure 3 for correct location. 

DRIVE INSTALLATION 

When selecting a V-belt drive, check to be sure the shaft 
overhung load limitation is not exceeded. Refer to figure 
2 for overhung load calculations and limitations. 

Belt drives must be carefully aligned. Motor and blower 
pulleys must be parallel to each other and in the same 
plane within 1/16 inch. Belt tension should be carefully 
adjusted and belts tightened only enough to prevent 
slippage. 

® WARNING 

Overtightening belts leads to heavy 
bearing loads and premature failure. 

On the direct connected units, alignment and lubrica -. 
tion of couplings to specifications of the coupling man- 
ufacturer is very important. When mounted drives are 
supplied from the factory, proper alignment has been 

established before shipment. However, during ship- 
ping, handling and installation, it is likely that the align- 
ment has been disturbed and final adjustment must be 
made before startup. 

PIPING 

Inlet and discharge connections on all blowers are large 
enough to handle maximum volume with minimum fric- 
tion loss. Reducing the pipe diameter on either inlet or 
discharge will only create additional line loss and in- 
crease the overall pressure differential. 

Excessive weight of piping and fittings will cause inter- 
nal misalignment and premature wear. Never allow the 
blower to carry the weight of the pipe. If possible, a 
spool or sleeve -type expansion joint should be installed 
between the unit and the piping. Where a flexible con- 
nection is not practical, the weight of the rigid connec- 
tion must be separately supported. 

M system piping must be cleaned internally before 
connecting to the blower. 

® WARNING 

Sutorbilt blowers are shipped dry from 
the factory. Do not attempt to operate 
the blower before following proper 
lubrication instructions. Permanent 
damage to the gears, bearings and 
seals will occur. 
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SECTION THREE 
LUBRICATION 

GEAR END 

FIGURE 3 

At the gear end the timing gear teeth are lubricated by 
being partially submerged in oil. The gear teeth serve as 
oll slingers for gear end bearings. At the drive end the 
bearings are grease lubricated. 

FILLING PROCEDURE 

Refer to Figure 3. Remove the oil level plug (H) and the 
square head vented oil fill plug (B) from the gear cover. 
Add oil to the gear case until oil drips out of the oil level 
hole (H). Secure plugs in their correct location. 

LUBRICATION SERVICE 

Add fresh oll as required to maintain proper level. if 
premium grade mineral oll is used, the oil should be 
drained, the gearbox flushed and the oil replaced every 
1500 hours or more frequently if inspection so indicates. 
The oil drain plug is located at (A). With AEON PD 
synthetic blower lubricant, perform the above oil - 
change maintenance after 4500 to 7500 hours. 

® WARNING 

Do not overfill as this will tend to cause 
excessive heating of the gears and may 
damage the unit. 

Bearings on the drive end of the blower require grease 
lubrication every 500 hours of operation. Lubricate the 
bearings through grease fittings located at (C). When 
regreasing, the old grease will be forced out of the vents 
(E). To prevent damage to seals, these vents must be 
open at all times. 

A OIL DRAIN PLUG 
B. VENT PLUG 
C. GREASE FITTING 
E. GREASE VENTS 
H. OIL LEVEL PLUG 

RECOMMENDED LUBRICANT 

Gear 
Diameter 

2" 
3" 
4" 
5" 

Vertical Horizontal 

1/4 PT. 1/2 PT. 
1/3 PT. 2/3 PT. 
3/4 PT. 1 PT. 

1 PT. 2-1/4 PT. 

FIGURE 4 - APPROXIMATE OIL CAPACITIES 

GEAR END LUBRICATION 

Blower 
Discharge 
Temperature 

Factory Tested 
Recommended and 
Approved Lubricant 

F° C° 
-40° -40° AEON PD 
32° 0° . Synthetic Blower Lubricant 
100° 38° One Superior Lubricant 
275° 135° For 
350° 177° M Operating Temperatures 

AEON PD is formulated especially for positive displace- 
ment blower service to provide maximum blower pro- 
tection at any temperature. One filling of AEON PD will 
last a minimum of 3 to 5 times longer than a premium 
mineral oil. Order AEON PD from your Sutorbilt Distrib- 
utor or call Sutorbilt direct at 800- 245-4946. 

AEON PD 1 QUART BOTTLE, PART NO. 28G23 
AEON PD 12 QUART CASE, PART NO. 28G24 
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DRIVE END LUBRICATION 

Grease drive end bearings every 500 hours of operation 
with a non- corrosive, extreme pressure bearing grease 
of the following specification: 

Blower Grease 
Discharge Temperature Specification 

Up to 350° F (177° C) NLGI Grade 2 EP 

If not using AEON PD synthetic blower lubricant, use 
oils with rust and oxidation inhibitors, anti -foam addi- 
tives and the viscosities listed In Figure 5. 

Blower 
Discharge 

Temperature 

011 Oil Viscosity 
Grade Centistokes 
U.S.A @ 40° C 

32° to 100°F 
(0° to 38°C) 

SAE 20 100 

100° to 275 °F 
(38°to 135 °C) 

SAE 40 200 

275 °F to 300 °F 
(135° to 149°C) 

SAE 50 250 

Over 300°F 
(149°C) 

Consult Sutorbilt 
800- 245 -4946 

FIGURE 5 - LUBRICATION RECOMMENDATION 
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SECTION FOUR 
OPERATION 

Future operating problems can be avoided if proper 
precautions are observed when the equipment is first 
put into service. 

Before starting under power, the blower should be 
turned over by hand to make certain there is no binding, 
or internal contact. 

Each size blower has limits on pressure differential, 
running speed, and discharge temperature which must 
not be exceeded. These limits are shown In the follow- 
ing tabulation. 

8 WARNING 

Operating beyond the specified oper- 
ating limitations will result in damage to 
the unit. 

It is Important that the pressures and temperatures are 
measured directly at the ports of the blower to avoid 
error that may be caused by intervening pipe runs, 

fittings, etc. 

Relief valves should be used to protect against exces- 
sive pressure or vacuum conditions. These valves 
should be tested at initial startup to be sure they are 
adjusted to relieve at or below the maximum pressure 
differential rating of the blower. 

NOTICE 

Relief valves should be placed as close 
as possible to the blower inlet or dis- 
charge. 

In some instances, pressure may be relieved at a lower 
point than the blower maximum in order to protect the 
motor or the equipment served by the blower. 

LIMITATIONS 

For information regarding limitations, refer to Figure 6, 
below. 

MAXIMUM OPERATING LIMITATIONS 

SIZE RPM 

PRESSURE 

PSI 

VACUUM 

IN HG 

DISCHARGE 

TEMPERATURE F 

2LL 4165 6.0 10.0 260 

2ML 4165 10.0 12.0 280 

3LL 3275 6.0 10.0 260 

3ML 3275 10.0 14.0 280 

3HL 3275 13.0 14.0 300 

4LL 3050 7.0 12.0 260 

4ML 3050 10.0 14.0 280 

4HL 3050 13.0 14.0 300 

511 2440 7.0 12.0 260 

5ML 2440 10.0 14.0 280 

5HL 2440 13.0 14.0 300 

DO NOT EXCEED THESE LIMITS 

NOTICE 

Blower speed, line losses, elevation, and increased inlet temperatures will affect 
the maximum operating limitations. 

FIGURE 8 - MAXIMUM OPERATING UMITATIONS 
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BLOWER STARTUP CHECKLIST 

This startup procedure should be followed during initial installation and after any shutdown periods or after the 
blower has bed worked on or moved to a new location. It is suggested that the steps be followed in sequence and 
checked off (V ) in the boxes provided. 

1. Check the unit and all piping for foreign material and clean if required. 

2. Check the flatness of the feet and the alignment of the drive. Feet that are 
bolted down In a bind can cause case distortion and internal rubbing. 
Misaligned V -drives can cause the Impellers to rub against the headplates and 
cause a reduction in the volumetric efficiency of the unit. Misaligned couplings 
can ruin bearings. 

3. If blower is V-be tdriven, check the belt tension and alignment. Over- tensioned 
belts create heavy bearing loads which leads to premature failure. 

4. Be sure adequate drive guards are in place to protect the operator from severe 
personal injury from incidental contact 

5. Check the unit for proper lubrication. Proper oil level cannot be over- 
emphasized. Too little oil will ruin bearings and gears. Too much oil will cause 
overheating and can ruin gears and cause other damage. Insure drive end 
bearings are greased. 

6. Turn the impellers by hand to be certain they do not bind. 

7. "Jog" the unit with the motor a few times to check rotation and to be certain it 
turns freely and smoothly. 

8. The internal surfaces of all Sutorbilt units are mist sprayed with a rust preven- 
tive to protect the machine during the shipping and installation period. This 
film should be removed upon initial start -up. 

9. Start the unit and operate 15 minutes at no load. During this time, check for 
hot spots and other Indications of interference. 

10. Apply the load and observe the operation of the unit for one hour. Check 
frequently during the first day of operation. 

11. If malfunctions occur, do not continue to operate. Problems such as knocking 
impellers can cause serious damage if the unit is operated without correction. 
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SAFETY PRECAUTIONS 

1. Do not operate blower with open inlet or outlet 
Port 

2. Do not exceed specified vacuum or pressure lim- 
itations. 

3. Do not operate above or below recommended 
blower speed range. 

4. Blower is not to be used where non -sparking 
equipment is specified. 

TROUBLE SHOOTING 

No matter how well the equipment is designed and 
manufactured, there may be times when servicing will 
be required due to normal wear, the need for adjust- 
ment, or various external causes. Whenever equipment 

5. Do not operate without bef guard or coupling 
shield. 

6. Do not exceed sheave or coupling manufacturers' 
rim speed limit. 

7. The blower and blower discharge piping may be 
extremely hot and can cause skin bums on con- 
tact 

needs attention, the operator or repairman should be 
able to locate the cause and correct the trouble quickly. 
The Trouble Shooting Chart below is provided to assist 
the mechanic in those respects. 

PROBLEM POSSIBLE CAUSES SOLUTION 

1, Unit out of time. 1. Retime Impellers. 

2. Distortion due to Improper 2. Check mounting alignment and 
mounting or pipe strains. relieve pipe strains. 

Knocking 3. Excessive pressure differential. 3. Reduce to manufacturer's recom- 
mended pressure. Examine relief 
valve, re-set if necessary. 

4. Wom gears. 4. Replace timing gears. 

5. Worn bearings. 5. Replace bearings. 

1. Too much oil in gear case. 1. Reduce oil level. 

Excessive blower 2. Too low operating speed. 2. Increase blower speed. 

temperature. 3. Clogged filter or muffler. 3. Remove cause of obstruction. 

4. Excessive pressure differential. 4. Reduce pressure differential across 
the blower. 

5. Worn impeller clearances. 5. Replace impeller. 

6. Internai contact. 6. Correct clearances. 

1. Insufficient assembled 1. 
clearances. 

Correct clearances. 

Impeller end 2. Case or frame distortion. 2. Check mounting and pipe strain. 

or tip drag. 3. Excessive operating pressure. 3. Remove cause. 

4. Excessive operating temperature. 4. Remove cause. 

Lack of 1. Slipping belts. 1 Tighten belts. 

volume. 2. Worn clearances. 2. Re- establish proper clearances. 

Excessive bearing 

or gear wear. 

1. Improper lubrication. 1. Correct lubrication level. Replace 

dirty oil. 

1. Headplate, gear case or 1. Clean vents. 
Loss of oil. drive cover vents plugged. 

2. Worn seal. 2. Replace seals. 
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SECTION FIVE 
SPECIAL TOOLS REQUIRED 

IS MIME PA, 
Q 
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F 
± .031 

D ii. 

. --- 

± .250 -- C 

±.002 

/ 

B A ±.004 

---7 / 
E 

±.031 
H 

±.031 ±.002 

Y 

21 
l 

NOTES: 

1. BREAK SHARP EDGES 

2. MATERIAL: 4140 

3. H.T.TORC52-56 

UNIT. 
SIZE A B C D E F H 

2" 1.250 1.851 0.291 0.832 1.063 0.160 0.670 

3" 1.436 2.047 0.285 0.928 1.250 0.090 0.788 

4" 1.625 2.441 0.282 0.941 1.300 0.090 0.998 

5" 2.248 2.835 0.400 1.577 1.941 0.150 1.182 

FIGURE 9 - MECHANICAL SEAL INSTALLATION TOOL - SK2152 
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D C 
±.005 

B 

A ± .002 

1.125 

UNIT 
SIZE A B C D 

2' 0.025 1.970 0.695 2.6875 

3" 0.025 2.170 0.805 3.125 

4" 0.030 2.560 11d15 

i 

3.625 

50 0.030 2.950 1.205 4.250 

.125 X 30 DEG CHAM. 

NOTES: 

1. BREAK SHARP EDGES 

2. MATERIAL.: 4140 

3. H.T. TO RC 52 - 56 

SK2153 

FIGURE 10 - BEARING PRESS TOOL- MECHANICAL SEAL UNITS 
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SECTION SIX 
DISASSEMBLY PROCEDURE 

NOTICE 

Numbers in parentheses ( ) refer to key 
numbers in exploded assembly draw- 
ing on page 23, 25, 27 & 29. 

1. Drain oil from gear case by removing drain plug 
(4). 

2. Remove the socket head bolts (5) from the gear 
cover (3). 

3. Remove the gear cover from the gear headplate. 

NOTICE 

The cover and gear headplate gasket 
tends to bond tightly to both surfaces. 
After socket head bolt removal, it is 
sometimes necessary to take a ball 
peen hammer and a blunt chisel and 
drive off the cover. 

IMPORTANT: 

MARK ALL PARTS WITH A CENTER PUNCH SO THEY 
CAN BE REASSEMBLED IN THE SAME POSITION (IM- 
PELLERS, HEADPLATES, AND GEARS). 

4. If the timing gears appear undamaged, the gear 
backlash must be checked to see if the gears can 
be salvaged. 

FIGURE 11 

A. Mount a magnetic base dial indicator on the 
gear headpiate (see Figure 11). 

B. Lock one impeller stationary by wedging a 
feeler gage between the impeller and the head - 
plate. 

C. The tip of the indicator should be placed at the 
center of the contact surface on a tooth of the 
gear on the free shaft. 

D. Rock the impeller back and forth by hand and 
read the total rotational movement to the near- 
est .0005 inches. Do this at four gear mesh 
positions 90 degrees apart. 

E. Permissable gear backlash is shown below. 

GEAR DIA. GEAR BACKLASH 

2" .0015 - .0025 

3" .0015 - .0025 

4" .0015 - 0025 

5" .002 - .003 

NOTICE 

If backlash is above the specified limit, 
the gears are not necessarily unuse- 
able. Excessive play could be caused 
by worn bearings. 

5. If timing gears appear to be reusable, matchmark 
timing gear toothmesh by making small punch 
marks on the ends of meshing gear teeth with a pin 
punch and hammer (see Figure 12). The Impeller 
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FIGURE 13 

tip to valley (throat) and the case to headplates 
should also be match marked to facilitate blower 
reassembly. 

6. Using a gear puller, remove timing gears. The 
taper pin should back out with the gear as the gear 
Is being removed (see Figure 13). Use caution not 
to damage gear teeth with puller if gears are to be 
used again. 

NOTICE 

Blowers with mechanical seals have 
two wavy washers (28) located be- 
tween the bearings and the cover on 
the drive end. 

7. Remove the four socket head cap screws (30) 
from the drive end bearing cover (29) and remove 
the cover. Drive shaft oil seal (31) should come 
free when cover is removed. 

8. Remove mounting foot (17) from the drive head - 
plate (24) by removing 3 capscrews (16). 

9. Remove the capscrews (21) which secure the 
drive headplate (24) to the impeller case (22). 

10. Using the fabricated puller plate shown on page 9, 
bolt to the drive headplate using the tapped holes 
used to secure the drive cover. 

11. Install a gear puller to each shaft and attach puller 
arms to the fabricated plate. Turn each puller only 
half a revolution at a time keeping the advance of 
the shafts as uniform as possible (see Figure 14). 
After the headplate has been removed, detach the 
puller plate. 

FIGURE 14 

FIGURE 15 

12. Remove the two drive end bearings (15) from the 
drive headplate (24) using a ball peen hammer and 
punch (see Figure 15). 

®CAUTION 
Exercise care not to damage the head - 
plate bearing bores when removing 
bearings. 
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FIGURE 18 

13. The grease seats can now be driven out of the drive 
headpiate with hammer and punch (see Figure 
15). Discard the seals as they will not be reused. 
Replace grease seals each time the headplate is 
removed. 

NOTICE 

Seals and bearings should be replaced 
during overhaul as a matter of service 
policy. 

14. Remove the four cap screws (10), and four 
Iockwashers (11) which fasten the bearing retain- 
ers (12) to the gear headplate. 

15. Attach fabricated puller plate to the gear headplate 
using the tapped holes used to secure the bearing 
retainers. 

16. install a gear puffer to one of the shafts and attach 
puller arms to the fabricated plate (see Figure 16). 

17. Remove mounting foot (16) from the.gear headpl- 
ate by removing 4 capscrews (16). 

18. Push impeller shaft through gear headplate and 
remove impeller assembly (23) (see Figure 16). 
Remove the other impeller assembly following the 
same procedure. 

19. Remove the cap screws (21) securing the gear 
headplate to the impeller case. Located near each 
dowel pin on the headplate is a threaded hole. 
Insert a 5/16 -18 UNC capscrew into each of the 
threaded holes. Tighten the screws evenly until the 
headplate separates from the impeller case. 

20 Remove the two gear end bearings (14) from the 
gear headpiate (18) as done in step 11. 

21 Remove the oil seals (15) from gear headplate (19) 
as done in step 13. 
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SECTION SEVEN 
ASSEMBLY PROCEDURE 

1 Make sure all metallic parts are dean and free of 
any nicks or burrs. 

2 Lubricate the outside diameter of the lip seal (15) 
with a light oli or grease. Install seals in both the 
drive head -plate (24) and gear headplate (18). The 
seal lip should always face towards the bearing or 
lubricant. New seals should be Installed each time 
the headplate Is removed. 

NOTICE 

Make sure seals are fully seated. Use 
extreme care when Installing. 

MECHANICAL SEALS ONLY 

A. Lightly coat the headplate bores with assembly 
lubricant. 

B. Refer to Figure 17. Install mechanical seal (A) 
into the headplate bore (C) using a press and 
the correct driver shown on page 12. Drive the 
seal securely on to its seat. 

3 . Assemble gear headplate (18) and mounting foot 

® CAUTION 

Use extreme care when installing seals 
in the headplate bores. Do not attempt 
to install the mechanical seals without 
the use of a press. Blows from a ham- 
mer or mallet can damage the fragile 
seal surface. Too much force can crush 
the seal casing. Make certain the seal 
is properly seated and undamaged be- 
fore proceeding. 

/%%/%% / /%'. 

; 

© 

GEAR END 

(17) to the impeller case with cap screws (21) and 
where the mounting foot is secured to the headpl- 
ate use capscrews (16). The 2 positioning dowel 
pins (19) will ensure proper alignment of the head- 
plate and impeller case. Also secure lifting lugs 
using capscrews (21) (see exploded assembly 
drawing page 23). Torque capscrews alternately 
and evenly. Refer to Table 1, page 22, for torque 
specifications. 

4. Apply a light oil or grease on the shaft seal areas 
and the bearing areas. Insert impellers into the gear 
headplate using the same headplate bores as used 
in the original assembly. 

FIGURE 17 
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FIGURE 18 

As, CAUTION 

Seals are delicate; use extreme care 
when installing impeller shafts in head - 
plate bores. A piece of light 
shim stock wrapped around the shaft 
keyway will prevent cutting the seal lip. 

5. Position blower so that impellers are vertical, with 
the drive end on top. It will be necessary to use 
blocks in order for the unit to set level. Measure the 
total end clearance using a depth micrometer (see 
Figure 18). 

If total clearance is not within the limits specified in 
Figure 20, it may be necessary to shim the case to 
obtain the proper total end clearance. The shim 
should be placed between the drive headplate and 
impeller case. 

NOTICE 

If more than .007" shim Is required, put 
.007" on the drive end and the remain- 
ing on the gear end. 

6. Assemble drive headplate (24) to impeller case as 
done In step 3 with the gear headplate. If shims 
were required, place shims between drive headpi- 
ate and impeller case. 

MECHANICAL SEALS ONLY 

A. Refer to Figure 17. Lightly coat the impeller 

FIGURE 19 

shaft (H) and the inside diameter of the mating 
ring (B) with assembly lubricant. 

B. Install the mating ring (B) on the shaft only far 
enough to get the bearing (E) started on the 
shaft. 

C. Lightly lubricate the bearing inner race (E) with 
a light oil or grease. 

A CAUTION 

Do not drive the mating ring down to 
the mechanical seal, as this can dam- 
age the seal. 

D. Using a press, install the bearing on the shaft 
with the bearing driver shown on page 13. 
The bearing driver will position the mating ring 
(B) to the correct depth with respect to the 
mechanical seal (A). 

7. Apply a light oil to the drive headplate bearing bore, 
bearing inside diameter, and shaft seat. Install the 
drive end bearings (14) as far as possible without 
force. 

8. Attach the puller plate shown on page 10 to the 
drive headplate using the tapped holes used to 
secure the drive cover (see Figure 19). Tighten the 
bolts so that the advance of the bearings stay as 
uniform as possible. Bearings should be pressed 
until flush with the drive headpiate. 

9. Lubricate the gear end bearing fits with a light oll 
as described previously. Install gear end bearings 
(14) as far as possible without force. Use the fabri- 
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B B 

. B 

.q X 

y X 9 

B 

214 I 2L 3H I 3M 13L 4H I 4M I 4L 5H I 5M I 5L 

TOTAL END CLEARANCE .003 -.005 .004 -.006 .004 -.006 .006 -.009 
IMPELLER TO GEAR HEADPLATE .0015 -.0025 .002 -.003 .002 -.003. .003 -.004 
IMPELLER TIMING (A -A) (C -C) .004 -.006 .005 -.007 .007 -.009 .007 -.009 
RADIAL CLEARANCE (B -B) .004 -.0055 .004 -.006 .003 -.005 .004 -.006 

FIGURE 20 

cated plate, used to Install the drive end bearings, 
to press the bearings on the shafts as described In 
Step 8. Press bearings into the gear headpiate until 
completely seated In the bearing bore. 

NOTICE 

Bearings will not be flush with gear 
headpiate bores when completely 
seated. 

10. Impellers should now be checked for free axial 
movement by hitting the ends of the impeller shafts 
with the palm of your hand. 

11. Push the impellers against the gear headplate and 
recheck the total end clearance between the drive 
headplate and the impellers (see Figure 20). 

A. If total end clearance Is Insufficient, loosen 
Impeller case to headplate bolts on either 
headpiate, and move the headplate away from 
the case far enough to insert a paper shim in 
the amount equal to the insufficient clearance. 
Retighten case bolts and again check the total 
end clearance. Refer to Figure 20 for correct 
clearance. 

B. Excessive end clearances normally will require 
new impeller assemblies, but in some circum- 
stances the impeller case can be removed and 
reduced in width by machining off the amount 
of excess clearance. 

® CAUTION 

These impeller -to- impeller and im- 
peller -to -case clearances are ex- 
tremely critical. Even though the 
blower may turn freely by hand when 
cold, under operating conditions, the 
parts expand, and the rotors are sub- 
ject to slight deflection. 

If the clearances are not sufficient, the 
impellers may contact each other or 
the housing with destructive results. If 
the clearances are too great, the 
blower may not develop the pressure 
or airflow that is required to perform its 
function. 

12 . Impeller tip to case clearance should be checked 
at this time by Inserting the correct thickness feeler 
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gauge between the tip and the case and rotating 
the impeller (see Figure 20, page 19). Repeat the 
procedure on both impellers. 

NOTICE 

When checking the tip to case clear- 
ance, move the feeler gauge over the 
entire length of the impeller to ensure 
that the tips do not bind along their 
length. 

13. INSTAWNG THE TIMING GEARS 

A. Apply a Tight grease, or oil, on the shaft area 
where the timing gear will be positioned. 

B. Place feeler stock in the amount of 1/3 of the 
total end clearance between drive headplate 
and both impellers. This will stop the impellers 
from contacting the headplate while the gears 
are being driven on. 

® CAUTION 

If installing gears on a blower contain- 
ing mechanical seals, a press must be 
used to drive the gears on the shafts. 
Blows from a hammer or mallet will 
damage the seal. 

C. Secure the bearing retainer plate (12) to the 
gear headplate using capscrews (10) and 
lockwashers (11). Refer to Table 1, page 22, 
for torque specifications. 

D. if reusing the timing gears, the gears should 
be returned to their original positions. Use 
taper pin holes and matchmarks for correct 
positioning. 

NOTICE 

Replacement gears have eccentricity 
marks on the outside diameter of the 
gear face. These marks should be lo- 
cated 180 degrees from each other 
(see Figure 21). 

E. Using the driving tool shown on page 10, drive 
one gear flush with the end of the shaft and 
replace taper pin (8) by rereaming original 
hole if the movement between the shaft and 

FIGURE 21 

gear was negligible. If rereaming fails to elimi- 
nate edges set up by retiming, drill and ream 
a new hole approximately 90° from the original 
hole. Control the depth of the taper pin, leaving 
approximately 1/8 in. taper pin protruding be- 
yond the gear and end of shaft. 

NOTICE 

If gears are being replaced, taper pin 
holes must be drilled after the gears are 
correctly positioned. 

® CAUTION 

Be careful not to let cuttings drop be- 
hind the gears and contaminate the 
bearings. 

F. Place impellers in the position shown in Figure 
20, page 19. Check to besure impellers are in 
correct position as previously match marked. 

G. Drive the mating gear on the other shaft within 
1/2" of being flush with the end of the shaft. 

H. Refer to diagram in Figure 20. Use feeler 
gauges to check clearances between impeller 
lobes at positons A-A and C-C. Add the dear- 
ances, and divide the total clearance evenly 
between A -A and C-C. 

I. If the lobe clearance is not equal between A -A 
and C-C, the Impellers require shifting relative 
to the gears. Insert a feeler gauge .010 inch 
larger than required clearance between the 
impellers at the tight spot and rotate the im- 
pellers wedging the feeler gauge between the 
lobes. Place the driving tool against the gear 
that is not flush with the end of the shaft, and 
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FIGURE 22 

strike the driver with a quick blow. This will 
drive the gear further onto the shaft, causing it 
to turn relative to the shaft due to the torque 
value set -up by the oversized feeler gauge 
wedged between the impeller lobes. Adjust so 
that the clearance at A -A Is equal to C-C within 
.001 Inch. Clearances must be checked on 
both sides of each impeller lobe over the entire 
length. Thls procedure may require repeating 
several times until the impeller lobe clearance 
is equal on both sides. 

NOTICE 

The gear used for adjustment should 
be flush with its mate on completion of 
the timing. 

J. Check gear backlash four places at 90 degree 
intervals as described in the disassembly pro- 
cedure (Item 4). 

NOTICE 

If any of the four readings are not within 
the specified limits, the gears must be 
replaced. 

14. After timing adjustments are completed, Insert 
taper pin between the shaft and adjustment gear 
by rereaming original hole if movement between 
the shaft and gear was negligible. If reaming falls 

FIGURE 23 

to eliminate the edges due to slight misalignment, 
drill and ream a new hole approximately 90° from 
the original hole. 

NOTICE 

Replacement gears are not drilled. 
These holes must be drilled after the 
gears are In proper position and unit 
retimed. 

15. SETTING IMPELLER END CLEARANCES 

Refer to Figure 22. The outer races of the gear end 
bearings are damped against the headplate (F) by 
the bearing retainer (B). This is referred to as the 
"fixed end ". The interference fit between the shaft 
and the bearing inner race (H) keeps the shaft from 
moving axially. Adjustment is by movement of the 
shaft through the gear end bearing inner race (H). 

A. Check the total end clearance by adding the 
clearance between the impellers and the drive 
headplate to the clearance between the im- 
pellers and the gear headplate. 

NOTICE 

Check the clearance over the entire 
width of the impeller and consider the 
tightest spot. 

B. Divide the total end clearance by 3 and distrib- 
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ute approximately 1/3 on the gear end and the 
remaining 2/3 on the drive end. 

C. To move the impeller assembly toward the 
drive end, lightly tap the shaft at the gear end 
with a soft face mallet. 

D. To set the fixed end, Insert the feeler gauge in 
the amount specified in Figure 20, between the 
headplate and the impeller at the gear end. 

E. Insert a mild steel or soft metal rod thru the 
small hole in the gear (9). Tap lightly until the 
feeler gauge is snug. Adjust both impellers 
using the same procedure. Rotate the im- 
pellers checking for clearance through a com- 
plete revolution (see Figure 23). 

SETTING IMPELLER END CLEARANCE WITH ME- 
CHANICAL SEALS 

Refer to Figure 17. The gear end bearings are held in 
position by the force created by the wavy spring (J) on 
the drive end and the bearing retainer (K) on the gear 
end. This is referred to as the fixed end. The interference 
fit between the shaft (H) and the bearing inner race (E) 
keeps the shaft from moving axially. 

End clearance adjustment is by movement of the bear- 
ing retainer (K). Tightening the bearing retainer screws 
(M) moves the bearing to load the wavy spring (J), and 
the impeller is forced toward the drive end. Relaxing the 
screws allows the wavy spring to return the impeller 
toward the gear end. 

A. Assemble drive cover to drive headplate. Refer 
to Step 16 with the exception of the use of wavy 
springs (J) installed between the drive end 
bearings and the drive cover. 

B. Back out retainer screws (M) until both im- 
pellers are tight against the gear headplate . 

C. With feeler gauge, measure the clearance be- 
tween each impeller and the drive headplate. 
This value Is the total end clearance. 

D. Measure the clearance between the gear 

headplate and bearing retainer (K) at point (S). 

E. Subtract 1/3 of the total end dearance from the 
clearance measured at point (S). This value is 
the amount of shim (13) that should be placed 
between the retainer and the headplate at 
pant (S) 

F. lighten the bearing retainer screws (M) to the 
torque value given in Table 1. With the retainer 
screws secure, approximately 1/3 of the total 
end clearance should be on the gear end and 
the remaining 2/3 on the drive end. 

16 . Replace drive shaft grease seal (31) in the drive end 
cover (29). The seal lip should always face towards 
the bearing or lubricant. Pack bearing cavities with 
recommended grease and secure drive cover with 
capscrews (30) to drive headplate. Refer to Table 
1 for torque specifications. 

®CAUTION 
Exercise care not to damage the seal 
lip as it passes over shaft keyway. 

17. Assemble gear cover (3) and gasket (7) to the gear 
headplate (18) using capscrews (5). Tighten 
capscrews alternately and evenly. Refer to table 1 

for torque specifications. 

18. Place blower on Its feet on a flat surface. Loosen 
cap screws (16) and level unit up. The bench or 
blower base flatness should be within .002 of an 
inch. Re- tighten cap screws (16) to the specifica- 
tion in Table 1. 

NOTICE 

If unit is not flat within .002 of an inch, 
it will be necessary to shim the blower 
feet at installation. 

FASTENERS 

GEAR DIAMETER 

2 3 4 5 

CAPSCREW (21) 13 -17 23 -30 23 -30 23 -30 
CAPSCREW (16) 13 -17 23 - 30 23 - 30 23 - 30 

SOCKET HD CAPSCREW (5) 6 -8 6 -8 13 -17 13 -17 
SOCKET HD CAPSCREW (30) 6 - 8 6 -8 13 -17 6 -8 
CAPSCREW (10) 6 -8 6 -8 13 -17 13 -17 

NOTE: ( ) DENOTES ITEMS IN EXPLODED VIEW DRAWING ON PAGE 23. 

TABLE 1 - TORQUE (FT LBS) 
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SECTION EIGHT 
PARTS UST 
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Order by Part Number and Description. Reference Numbers for your convenience only. 

Ref. 
No Description 

No. 
Req'd 

MODEL GAA 

tibie Size 
2M 2L 

1 NAMEPLATE. 1 200ßÁA496 
. 

200GÁÁ496 

2 OIL LEVEL PLUG 2 64AC1 64AC1 

3 GEAR CASE 1 901 900893022801 

4 DRAIN PLUG 1 64AC1 64AC1 

5 SCREW -GEAR CASE TO BEARING HOUSING 6 751M224 75LM224 

6 VENT PLUG 1 900639650102 900839650102 

7 GASKET GEAR CASE 1 200GÁÁ715 200GAA715 

8 TAPER PIN. 2 62V56 62V56 

9 TIMING GEAR GROUP 1 GM81895 GAA81895 

10 SCREW -BEARING RETAINER TO BEARING HOUSING 8 75A185 75A185 

11 LOCKWASHER 8 95131 9581 

12 BEARING RETAINER 2 900892021801 900892021801 

+13 SHIM SET 1 900891022900 900891022900 

14 BEARING. 4 900639080102 900639080102 

15 MAN SEAL -PER APPLICATION BELOW 
UP SEAL VERSION 4 900891023001 900891023001 

MECHANICAL SEAL VERSION 4 900871020002 900871020002 

16 SCREW -FOOT TO BEARING HOUSING 6 75A10 75A10 

17 FOOT GROUP 
VERTICAL FOOT GROUP 1 ßÁA61896 GAA81896 

HORIZONTAL FOOT GROUP 1 GAA81897 GAA81897 

18 HOUSING -BEARING (GEAR END) 

UP SEAL 1 900894021001 900894021001 

MECHANICAL SEAL 1 204GM006 204GAA006 

19 DOWEL PIN 4 62M48 62M48 

20 LIFTING LUG.. 2 200ßM451 200GAA451 

21 SCREW-BEARING HOUSINGS TO IMPELLER CASE 14 75A34 75Á34 

22 IMPELLER CASE 1 900894021201 900894021401 

23 SHAFT ASSEMBLY GROUP (SEAL VENTS) 1 ßt899 GAA81898 

SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1) ASSEMBLY SHAFT LONG 
(1) ASSEMBLY SHAFT - SHORT 

24 HOUSING -BEARING (DRIVE) 

UP SEAL 1 900894020801 900894020801 

MECHANICAL SEAL 1 205ßÁA006 205GÁÁ006 

25 DRIVE KEY 1 900891023101 900891023101 

26 GREASE FITTING 2 911659990606 911659990606 

27 GREASE FITTING CAP 2 40P41 40P41 

+28 WAVY SPRING 2 900669170102 900889170102 

29 DRIVE COVER 1 900893021701 900893021701 

30 SCREW -DRIVE COVER TO BEARING HOUSING 6 75A185 75A185 

31 DRIVE SEAL 1 900839010802 900839010802 

* +32 PLUGS REQUIRED WITH MECHANICAL SEAL. 6 64AC1 84AC1 

SHIM -IMPELLER CASE 

PAPER (.00151.0020) 0 202GÁÁ732 202GÁÁ732 

PAPER (.003) 0 200ßÁA732 200GÁÁ732 

ALUMINUM (.010) 0 201ßÁA732 201GAA732 

° OVERHAUL KIT UP SEAL 0 GÁÁ81901 GÁÁ81901 

° OVERHAUL KIT MECHANICAL SEAL 0 GAA81900 GAA81900 

* NOT SHOWN 
o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS AND TAPER PINS. 

+ MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers for your convenience only. 

Ref. 
No. Descrlpdon 

No. 
Req'd 

Sias 
3H 

MODEL GAB 

Size 
3M 

Size 
3L 

1 NAMEPLATE 1 200GAA496 2000AÁ496 2000AÁ496, 
2 OIL LEVEL PLUG 2 64AC2 64AC2 64AC2 

3 GEAR CASE 1 900873032901 900873032901 900873032901 

4 DRAIN PLUG. 1 64AC2 64AC2 64AC2 
5 SCREW -GEAR CASE TO BEARING HOUSING 10 75LM224 75LM224 751224 
6 VENT PLUG 1 900639650203 900639650203 9006 0203 
7 GASKET GEAR CASE 1 200GAB715 2000AB715 2000AB715 
8 TAPER PIN 2 62V57 62V57 62V57 
9 TIMING GEAR GROUP 1 GAB81902 GAB81902 GAB81902 

10 SCREW -BEARING RETAINER TO BEARING HOUSING 8 75A185 75A185 75A185 
11 LOCKWASHER 8 95B1 95B1 95B1 

12 BEARING RETAINER 2 900883031401 900883031401 900883031401 
+ 13 SHIM SET 1 900881032200 900881032200. 900881032200 

14 BEARING 4 900639080203 900639080203 900639080203 
15 MAIN SEAL -PER APPUCATION BELOW 

UP SEAL VERSION 4 900891030601 900891030601 900891030601 
MECHANICAL SEAL. VERSION 4 900871020003 900871020003 900871020003 

16 SCREW -FOOT TO BEARING HOUSING 8 655ED050 655E0050 655ED050 
17 FOOT GROUP 

VERTICAL FOOT GROUP 1 GAB81903 GAB81903 GAB81903 
HORIZONTAL FOOT GROUP 1 GAB81904 GAB81904 GAB81904 

18 HOUSING- BEARING (GEAR END) 
UP SEAL 1 900873033301 900873033301 900873033301 

MECHANICAL SEAL 1 900883030101 900883030101 900883030101 
19 DOWEL PIN 4 82M48 62M48 62M48 
20 UFTING WG 2 2000ÁA451 200GÁÁ451 200GÁÁ451 

21 SCREW-BEARING HOUSINGS TO IMPELLER CASE 16 655ED040 655ED040 655ED040 
22 IMPELLER CASE 1 900873034301 9008730333801 900873034201 
23 SHAFT ASSEMBLY GROUP 1 GAB81905 GA081907 GAB81908 

SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1) ASSEMBLY SHAFT - LONG 

(1) ASSEMBLY SHAFT - SHORT 
24 HOUSING -BEARING (DRIVE END) 

UP SEAL 1 900873033501 900873033501 900873033501 

MECHANICAL SEAL 1 900883030301 900883030301 900883030301 

25 DRIVE KEY 1 900639910203 900639910203 900639910203 

26 GREASE FITTING 2 911659990608 911659990606 911859990606 
27 GREASE FITTING CAP 2 40P41 40P41 40P41 

+28 WAVY SPRING 2 900669170203 900669170203 900669170203 
29 DRIVE COVER 1 900873033701 900873033701 900873033701 

30 SCREW -DRIVE COVER TO BEARING HOUSING 6 751224 75LM224 751224 
31 DRIVE SEAL 1 900639010903 900639010903 900639010903 

* +32 PLUGS REQUIRED WITH MECHANICAL SEAL 8 84AC1 84AC1 64AC1 

SHIM -IMPELLER CASE 
PAPER (.0015/.0020) 0 202GAB732 202GAB732 202GA13732 

PAPER (.003) 0 200GAB732 2000A8732 200GA8732 
ALUMINUM (.010) 0 201GAB732 201GAB732 201GAB732 

° OVERHAUL KIT UP SEAL 0 GA881909 ßA881909 GA881909 
° OVERHAUL KIT MECHANICAL SEAL 0 GAB81908 GAB81908 GAB81908 

" NOT SHOWN 
o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS AND TAPER PINS. 

+ MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers for your convenience only. 

Rer. 
No. Description 

No. 
Rsq'd 

Size 
4H 

MODEL QAC 

Slxe 
4M 

Size 
4L 

1 NAMEPLATE 1., 200GAA496 2000AA496 200GAA496 
2 OIL LEVEL PLUG 2 64AC3 64AC3 64AC3 

3 GEAR CASE 1 900883040701 900883040701 900883040701 
4 DRAIN PLUG 1 64AC2 84AC2 64AC2 

5 SCREW -GEAR CASE TO BEARING HOUSING 12 75LM113 75LM113 75LM113 

6 VENT PLUG 1 900839650203 900639650203 900839650203 
7 GASKET GEAR CASE 1 2000AC715 200GAC715 200GAC715 
8 TAPER PIN 2 62V58 62V58 62V58 
9 TIMING GEAR GROUP 1 GAC81910 GAC81910 GAC81910 

10 SCREW -BEARING RETAINER TO BEARING HOUSING 8 75A115 75A115 75A115 
11 LOCKWASHER 8 9582 95B2 9582 
12 BEARING RETAINER 2 900883040201 900883040201 900883040201 

+13 SHIM SET 1 900881042900 900881042900 900881042900 
14 BEARING 4 900639080304 900639080304 900639080304 
15 MAIN SEAL -PER APPLICATION BELOW 

UP SEAL VERSION 4 900891040601 900891040601 900891040601 
MECHANICAL SEAL VERSION 4 900871020004 900871020004 900871020004 

16 SCREW -FOOT TO BEARING HOUSING 8 655E13050 655E0050 655E0050 
17 FOOT GROUP 

VERTICAL FOOT GROUP 1 GAC81911 GAC81911 GAC81911 

HORIZONTAL FOOT GROUP 1 GAC81912 GAC81912 GAC81912 
18 HOUSING- BEARING (GEAR END) 

UP SEAL 1 900883040501 900883040501 900883040501 

MECHANICAL SEAL 1 900883041601 900883041601 900883041601 

19 DOWEL PIN 4 62M48 62M48 62M48 
20 UFTING LUG 2 200GAA451 200GAA451 200GAA451 

21 SCREWBEÁRING HOUSINGS TO IMPELLER CASE 16 655E0040 655E0040 655E0040 
22 IMPELLER CASE 1 900883042201 900883041801 900883042001 

23 SHAFT ASSEMBLY GROUP 1 GAC81913 GAC81915 GAC81914 

SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1) ASSEMBLY SHAFT- LONG 

(1) ASSEMBLY SHAFT - SHORT 
24 HOUSING -BEARING (DRIVE END) 

UP SEAL 1 900883040901 900883040901 900883040901 

MECHANICAL SEAL. 1 900883041201 900883041201 900883041201 

25 DRIVE KEY 1 900639910304 900639910304 900639910304 

26 GREASE FITTING 2 911659990606 911659990606 911659990606 

27 GREASE FITTING CAP 2 40P41 40P41 40P41 

+28 WAVY SPRING 2 900669170304 900669170304 900669170304 

29 DRIVE COVER. 1 900883040301 900883040301 900883040301 

30 SCREW DRIVE COVER TO BEARING HOUSING 8 75LM113 75LM113 75LM113 

31 DRIVE SEAL 1 900639011004 900639011004 900639011004 

* +32 PLUGS REQUIRED WITH MECHANICAL SEAL 8 64AC1 64AC1 64AC1 

SHIM -IMPELLER CASE 
PAPER (.0015/.0020) 0 202GAC732 202GAC732 202GAC732 

PAPER (.003) 0 200GAC732 200GAC732 200GAC732 

ALUMINUM (.010) 0 201GAC732 201GAC732 201GAC732 

° OVERHAUL KIT UP SEAL 0 GAC81917 GAC81917 GAC81917 

° OVERHAUL KIT MECHANICAL SEAL 0 GAC81916 GAC81916 GAC81916 

* NOT SHOWN 
e OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS AND TAPER PINS. 

+ MECHANICAL SEAL UNITS ONLY. 
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Order by Part Number and Description. Reference Numbers for your convenience only. 

Rer. 
No. Description 

No. 
Req'd 

Size 
5H 

MODEL OAE 

Size 
5M 

Sins 
5L 

1 NAMEPLATE 1 200GEJ496 200GEJ496 200GEJ498 

2 OIL LEVEL PLUG 2 64AC3 64AC3 -64AC3 

3 GEAR CASE 1 900883051001 900883051001 900883051001 

4 DRAIN PLUG 1 64AC2 64AC2 64AC2 

5 SCREW -GEAR CASE TO BEARING HOUSING 12 75LM113 75LM113 75LM113 

6 VENT PLUG - 1 . 900639650203 900639650203 900639650203 

7 GASKET GEAR CASE 1 200GAE715 2000AE715 200GAE715 

8 TAPER PIN 2 62V59 62V59 62V59 

9 TIMING GEAR GROUP 1 GAE81921 GAE81921 GAE81921 

10 SCREW -BEARING RETAINER TO BEARING HOUSING 8 75A33 75A33 75A33 

11 LOCKWASHER 8 9582 9582 9582 
12 BEARING RETAINER. 2 900883050501 900883050501 900883050501 

+ 13 SHIM SET 1 900881062900 900881052900 900881052900 
14 BEARING 4 900639080405 900639080405 900639080405 

15 MAIN SEAL -PER APPUCAT1ON BELOW 
UP SEAL VERSION 4 900891010001 900891010001 900891010001 

MECHANICAL. SEAL VERSION 4 900871020005 900871020005 900871020005 
16 SCREW-FOOT TO BEARING HOUSING 8 655E0050 655E3050 655ED050 

17 FOOT GROUP 
VERTICAL FOOT GROUP 1 GAE81922 GAE81922 GAE81922 

HORIZONTAL FOOT GROUP 1 GAE81923 GAE81923 GAE81923 

18 HOUSING -BEARING (GEAR END) 

UP SEAL 1 900883052101 900883062101 900883052101 

MECHANICAL SEAL 1 900883050301 901 900883050301 

19 DOWEL PIN 4 62M48 62M48 62M48 

20 LIFTING LUG . 2 2000AÁ451 200ßAÁ451 200GAA451 

21 SCREW -BEARING HOUSINGS TO IMPELLER CASE 16 655E0040 655ED040 655E0040 

22 IMPELLER CASE 1 900883051701 900883051801 900883051901 

23 SHAFT ASSEMBLY GROUP 1 GAE81924 GAE81928 GAE81925 

SHAFT ASSEMBLY GROUP CONSISTS OF: 

(1) ASSEMBLY SHAFT - LONG 
(1) ASSEMBLY SHAFT - SHORT 

24 HOUSING -BEARING (DRIVE END) 
UP SEAL 1 900883050801 900883050801 900883050801 

MECHANICAL SEAL 1 900883052001 900883052001 90008883052001 

25 DRIVE KEY 1 900639910305 900639910305 900639910305 

26 GREASE FITTING 2 911659990606 911659990606 911659990606 

27 GREASE FITTING CAP 2 40P41 40P41 40P41 

+28 WAVY SPRING 2 900669170405 9006691 70405 900669170405 

29 DRIVE COVER. 1 900883050401 900883050401 900883050401 

30 SCREW-DRNE COVER TO BEARING HOUSING 8 75LM113 75LM113 75LM113 

31 DRIVE SEAL 1 900881053001 900881053001 900881053001 

* +32 PLUGS REQUIRED WITH MECHANICAL SEAL 8 64AC1 84AC1 64A01 

SHIM -IMPELLER CASE 
PAPER (.0015/.0020) 0 202GAE732 202GAE732 202GAE732 

PAPER (.003) 0 200GAE732 200GAE732 200GAE732 

ALUMINUM (.010) 0 201GAE732 201GAE732 201GAE732 

° OVERHAUL KIT UP SEAL 0 GAE81928 3AE81928 GAE81928 

° OVERHAUL KIT MECHANICAL SEAL 0 GAE81927 GAE81927 GAF-81927 

* NOT SHOWN 
o OVERHAUL KITS CONSIST OF BEARINGS, SEALS, GASKET, SHIMS AND TAPER PINS. 

+ MECHANICAL SEAL UNITS ONLY. 
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SECTION NINE 
WARRANTY 

Gardner 
Denver 

1800 GARDNER EXPRESSWAY 
QUINCY, IL 62301 
TEL (217) 222 -5400 FAX: (217) 223 -5897 

GENERAL PROVISIONS AND LIMITATIONS 

Gardner Denver Machinery Inc. (the "Company war- 
rants to each original retail purchaser ("Purchaser of its 
new products from the Company or its authorized istrib- 
utor that such products are, at the time of delivery to the 
Purchaser, made with good material and workmanship. 
No warranty is made with respect to: 

1. Any product which has been repaired mattered In 
such a way, in the Company's judgment, as to 
affect the product adversely. 

2. Any product which has, in the Company's judg- 
ment been subject to negligence, accident, Im- 
proper storage, or Improper installation or 
application. 

3. Any product which has not been operated or 
maintained in accordance with normal practice 
and with the recommendations of the Company. 

4. Components or accessories manufactured, war- 
ranted and serviced by others. 

5. Any reconditioned or prior owned product. 
Claims for items described in (4) above should be sub- 
mitted directly to the manufacturer. 

WARRANTY PERIOD 

The Company's obligation under this warranty is limited 
to repairing or, at its option, replacing, during normal 

' business hours at an authorized service facility of the 
Company, any part which in its judgment proved not to 
be as warranted within the applicable Warranty Period as 
follows. 

BARE BLOWERS 

Basic bare blowers, consisting of all parts within, are 
warranted for 18 months from date of initial use or 24 
months from date of shipment to the first purchaser, 
whichever occurs first. 

Any disassembly or partial disassembly of the blower, or 
failure to return the 'unopened' blower per Company 
instructions, will be cause for denial of warranty. 

OTHER COMPONENTS 

All other components are warranted for 12 months from 
date of initial use or 18 months from date of shipment to 
first purchaser, whichever comes first. 

The Company reserves the right to withdraw the Uncon- 
tested Warranty where evidence Indicates application 
outside the stated performance area, or where there is 
evidence of abuse. 

LABOR TRANSPORATION AND INSPECTION 

The Company will provide labor, by Company represen- 
tative or authorized service personnel, for repair or re- 

WARRANTY 

SUTORBILT BLOWERS 
CALIFORNIA LEGEND SERIES 

placement of any product or part thereof which in the 
Company's judgment is proved not to be as warranted. 
Labor shall be limited to the amount specified In the 
Company's labor rate schedule. 
Labor costs in excess of the Company rate schedule 
amounts or labor provided by unauthorized service per- 
sonnel is not provided for by this warranty. 

Transportation of Company's choice, within the conti- 
nental United States, is covered by this warranty for 
replacement of any blower which in the Company's judg- 
ment proved not to be as warranted. For user locations 
outside of the continental United States, the Company 
will provide transportation, by the carrier of its choice to 
and from the nearest Authorized Distributor and the 
Company's designated facility. The Company may re- 
quire the return of any blower claimed not to be as 
warranted to one of its facilities as designated by the 
Company, transportation prepaid by Purchaser, to estab- 
lish a daim under this warranty. 

Replacement parts provided under the terms of the war- 
ranty are warranted for the remainder of the Warranty 
Period of the product upon which installed to the same 
extent as if such parts were original components thereof. 
DISCLAIMER 

THE FOREGOING WARRANTY iS EXCLUSIVE AND IT IS 
EXPRESSLY AG REED THAT, EXCEPT AS TO TITLE, THE 
COMPANY MAKES NO OTHER WARRANTIES, EX- 
PRESSED, IMPUED OR STATUTORY, INCLUDING ANY 
IMPUED WARRANTY OF MERCHANTABIUTY. 

THE REMEDY PROVIDED UNDER THIS WARRANTY 
SHALL BE THE SOLE, EXCLUSIVE AND ONLY REMEDY 
AVAILABLE TO PURCHASER AND IN NO CASE SHALL 
THE COMPANY BE SUBJECT TO ANY OTHER OBUGA- 
TIONS OR UABIUTIES. UNDER NO CIRCUMSTANCES 
SHALL THE COMPANY BE UABLE FOR SPECIAL, INDI- 
RECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES -, 
EXPENSES, LOSSES OR DELAYS HOWSOEVER 
CAUSED. 

No statement, representation, agreement, or under- 
standing, oral or written, made by any agent, distributor, 
representative, or employee of the Company which is not 
contained in this Warranty will be binding upon the Com- 
pany unless made in writing and executed by an officer 
of the Company. 

This warranty shall not be effective as to any daim which 
is not presented within 30 days after the date upon which 
the product is claimed not to have been as warranted. 
Any action for breach of this warranty must be com- 
menced within one year after the date upon which the 
cause of action occurred. 

Any adjustment made pursuant to this warranty shall not 
be construed as an admission by the Company that any 
product was not as warranted. 
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For additional information oantad your local representative or 
Gardner Denver Machinery Inc_, Customer Service Department, 

1800 Gardner Expressway. Ouincy, Iiinois 62301 
Telephone: (800) 682-9868 FAX: (217) 224-7814 

O9 Sales and Service in al major cities. 
G For parts information, contact Gardner Denver, 

Master Distribution Center, Memphis, TN 
Telephone: (800) 245.4846 FAX: (901) 542-6159 

Specifications subject to change without notice. 
Copyright 1996 Gardner Denver Machinery Inc. 

Who In U.S.A. 
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GRUNDFOS INSTRUCTIONS 

Conex® DIA -1 

Instrument amplifier and controller 
Installation and operating instructions 

1 

o 

1 

BE>THINK>INNOVATE> GRUIVIDFOS` X 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 39 of 781



Declaration of conformity 

2 

EC Declaration of Conformity 
We, Grundfos, declare under our sole responsibility that the product 
Conex® DIA -1, to which this declaration relates, is in conformity with these 
Council directives on the approximation of the laws of the EC member states: 
- Low Voltage Directive (2006/95/EC) *. 

Standard used: EN 61010 -1: 2001 (second edition). 
- EMC Directive (2004/108/EC). 

Standards used: EN 61326 -1: 2006, EN 61000 -3 -2: 2006 + Al: 2009 + A2: 
2009, EN 61000 -3 -3: 2008. 

* Only for products with operating voltage > 50 VAC or > 75 VDC. 

Pfinztal, 1 June 2011 

Ulrich Stemick 
Technical Director 

Grundfos Water Treatment GmbH 
Reetzstr. 85, D -76327 Pfinztal, Germany 

Person authorised to compile technical file and 
empowered to sign the EC declaration of conformity. 
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English (GB) Installation and operating instructions 
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53 
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Warning 
These complete installation and 
operating instructions are also 
available on www.Grundfosalldos.com. 
Prior to installation, read these 
installation and operating instructions. 
Installation and operation must comply 
with local regulations and accepted 
codes of good practice. 

1. Symbols used in this document 

Caution 

Note 

Warning 
If these safety instructions are not 
observed, it may result in personal 
injury! 

If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment! 

Notes or instructions that make the job 
easier and ensure safe operation. 

3 
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2. A few words in advance 
The Conex® DIA -1 is a multipurpose device 
designed to carry out high -precision measurements 
and controls of pH value, redox potential, chlorine, 
chlorine dioxide, ozone, hydrogen peroxide, fluoride 
or peracetic acid. 
The integrated controller, the high -resolution 
graphics display and the multilingual plain -text user 
interface make complicated measuring and control 
tasks in water chemistry much easier. 
Just a few button inputs lead you to your goal. 
The potentiostat helps save even more time, being 
automatically matched to the various input variables. 
The safety standard of the dosing process is raised 
by the automatic open- circuit monitoring of the 
current outputs. 
The Conex® DtA -1 combines the functions of exact 
chlorine measuring and automatic pH value 
compensation in one single device. For this purpose, 
the Conex® DIA -1 features a pH sensor interface 
and an interface for external instrument amplifiers. 
Properties of the Conex® DIA -1 measuring amplifier 
and controller include the following: 

all control functions including PID and 
continuous -action controls 
manual or automatic temperature compensation 
logbook function: chronological recording of 
calibration values with date and time 
user coding function as a means of protection 
against access by unauthorised persons and for 
system administration 
error message function for indication of 
non -functioning sensors. 

4 

3. Installation data 

Please fill in the data below after 
commissioning. It will help you and 
your Grundfos service partner make 
subsequent adjustments to the 
installation. 

Owner: 

Grundfos customer number: 

Order number: 

Product number: 

Product serial number: 

Put into service on: 

Location of product: 

Used for: 
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4. Installation sketch 

5. 
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5. Instrument settings 

General settings 

Control of cleaning motor 
(with measuring cell type AQC -D1) 

Dosing time monitoring 

Yes:_ No:_ Yes:_ No:_ 

Sample -water deficiency sensor Maximum dosing time at constant load of 100 % of 
dosing capacity 

On:_ Off:_ sec. 

Parameter settings 

Chlorine Chlorine 
dioxide Ozone Peroxide Peracetic 

acid 

Temperature measurement Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ 

Compensation of temperature Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ 

pH measurement Yes:_ No:_ 

Compensation of pH value Yes:_ No:_ 

Measuring cell type 

Measuring range mg /I (ppm) - - - - - 
Sensor slope pA /ppm 

Current output mA - - - - - 

pH Redox Fluoride 

Temperature measurement Yes:_ No:_ Yes:_ No:_ Yes:_ No:_ 

Temperature compensation Yes:_ No:_ Yes:_ No:_ 

Measuring cell type 

Measuring range pH - - mg /I - 
Slope mV /pH mV /dec 

Current output mA - - - 

6 
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Controllers 

Controller settings Controller parameters 

Switching 
controller 

Relay 1 Relay 2 Proportional band Min. pulse width 
(3 -pos. crtl.) 

On:_ 
Off:_ 

On:_ 
Off: % sec. 

Limit contact 

Switching direction 
Downward /upward violation 

Reset time TN 
(PI /PID- control) 

Constant load 
(two -pos.- /cont. controller) 

Downwd. 
Upwd. 

Downwd. 
Upwd. sec. 

Two -position 
controller 

interpulse period (PP) or pulse 
frequency (PF) controller 

Deily. action TV 
(PI- control) 

Max. dosing rate 
(two -pos.- /cont. controller) 

PP: 
PF: 

PP:_ 
PF: sec. 

Control direction 
Downward or upward 

Pulse -interp. interval 
(interpulse period controller) 

Motor runtime 
(3 -pos. crtl.) 

Downwd.:_ 
Upwd.:_ 

Downwd.:_ 
Upwd.:_ sec. sec. 

Type of control Min. operation time 
(interpulse period controller) 

Hysteresis 
(limit contact) 

P: 
PI 
PID 

P:_ 
PI:_ 

PID:_ 
sec. 

Max. frequency 
( interpulse period controller) 

Internal:_ 
External:_ 

Internal:_ 
External:_ Hz 

3 -pos. crtl. 

Type of control 
Downward or upward 

Down:_ Up:_ 

Setpoint 

Internal: External:_ 

Continuous 
controller 

Control direction 
Downward or upward 

Down:_ Up:_ 

Type of control 

P: PI: PID:_ 

Setpoint 

Internal: External:_ 

7 
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6. General information 
These installation and operating instructions 
contain all information important for users of the 
Conex® DIA -1: 

technical data 

instructions on commissioning, use and 
maintenance 
safety information. 

Should you require further information or should you 
encounter problems that are not handled in sufficient 
depth in this manual, please contact Grundfos Water 
Treatment. 
We shall be pleased to support you with our 
comprehensive know -how in the fields of measuring 
and control technology as well as water treatment. 
We always welcome suggestions on how to optimise 
our installation and operating instructions to satisfy 
our customers. 

6.1 Warranty 
A guarantee claim in accordance with our general 
terms of sale and delivery is only valid if the following 
requirements are fulfilled: 

The product is used in accordance with the 
information within this manual. 
The product is not dismantled or handled 
incorrectly. 

7. Applications 
The Conex® DIA -1 instrument amplifier and 
controller is suitable for measuring chlorine (Cl2), 
chlorine dioxide (CI02), ozone (03), hydrogen 
peroxide (H202), peracetic acid, fluoride, pH or 
redox potential and for controlling these variables 
using appropriate actuators within the applications 
described in this manual. 

8 

Warning 
Other applications are not approved 
and not permitted. Grundfos cannot be 
held liable for any damage resulting 
from incorrect use. 

8. Safety 

8.1 Obligations of the owner /operations 
manager 

The owner /operations manager must ensure that 
persons working with the Conex® DIA -1 instrument 
amplifier and controller fulfil these requirements: 

They are acquainted with the regulations 
concerning working safety and accident 
prevention. 
They have been trained in use of the device. 
They have read and understood the warning 
information and handling symbols. 

The owner /operations manager is also responsible 
for ensuring that this manual is kept in the immediate 
vicinity of the device and is always available for the 
operating personnel. 

8.2 Avoidance of danger 

Caution 

Warning 
Installation and connection of the 
device and the associated 
supplementary components must only 
be carried out by authorised personnel! 
The local safety regulations must be 
observed! 

Warning 
Switch off the power supply before 
connecting the power supply cable and 
relay contacts! 
Do not dismantle the device! 
Maintenance and repair must only be 
carried out by authorised personnel! 

The mounting location must be 
selected so that the housing is not 
subjected to mechanical loading. 
Check that all settings are correct 
before starting up the device! 
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9. Identification 

9.1 Nameplate 

2 

3 

4 
5 

11 

6 

GrZUNOFOSi/ 
1,1-P/R/D/HP/PA/F, W-G 

ACEDOS 

350 -2200 -10001 
5 /N: 08/12345 
Conex DIA -1 
230/240V 50/60Hz, 15 VA, 
IP 65 
96622359P1108120808565 

Q I II O 1II II I I I I I I Inll3 11111 IIIIIIIIIIII 
C E 

Fig. 1 Nameplate, Conex® DIA -1 

12 

10 

Pos. Description 

1 Type designation 

2 Model 

3 Product name 

4 Voltage [V] 

5 Frequency [Hz] 

6 Product number 

7 Country of origin 

8 Year and week of production 

9 Marks of approval, CE mark, etc. 

10 Power consumption [VA] 

11 Enclosure class 

12 Serial number 

9 
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9.2 Type key, Conex® DIA -1 controllers 
Type key example: DIA -1, 1- P /R /D /HP /PA /F, W -G 

Example: DIA -1 1- P /R /D /HP /PA /F -W -G 

Measuring amplifier and controller 

DIA -1 Dosing Instrumentation Advanced with 1 input 

Input parameter 1 

P pH 

R Redox (ORP) 

D Chlorine (Cl2), chlorine dioxide (CIO2) or ozone (03) 

HP Hydrogen peroxide (H2O2) 

PA Peracetic acid (PM) 
F Fluoride (F -) 

Mounting 

W Wall- mounted 

P Panel- mounted 

Voltage 

G 1 x 230 V, 50/60 Hz 

H 1 x 120 V, 50/60 Hz 

24 VDC 

9.3 Type key, Conex® DIA -1 preassembled systems 
Type key example: DIA -1 -A, D1- X- AU- X -QS -T, W -G 

Example: DIA -1 -A D1 -P -PT -PCB -QS -T W -G 

Units for measurement and control 

DIA -1 Dosing Instrumentation Advanced, with 1 input 

Assembly 

A Preassembled 

Cell type 

D1 Pressure -proof, with cleaning motor 

D2 Pressure -proof, with hydro -mechanical cleaning 

D3 Pressureless, with hydro -mechanical cleaning 

D4 For total chlorine measurement 

D5 For free chlorine measurement with buffer dosing 

P/R pH or redox (ORP) only 

F Fluoride only 

PA /HP Peracetic acid or hydrogen peroxide only 

P With pressure retention valve 

X Without pressure retention valve 

10 

(to be continued) 
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Example: DIA -1 -A D1 -P -PT -PCB -QS -T W -G 

Disinfection electrodes 

AU Gold 

PT Platinum 

X No disinfection measuring 

Other electrodes 
PCB pH, ceramic diaphragm, incl. buffer solution 

PTB pH, PTFE diaphragm, incl. buffer solution 

PKB pH, KCI filling, incl. buffer solution 

PGB pH, gel filling incl. buffer solution 

PCX pH, ceramic diaphragm, excl. buffer solution 

PTX pH, PTFE diaphragm, excl. buffer solution 

PKX pH, KCL filling, excl. buffer solution 

PGX pH, gel filling, excl. buffer solution 

RCB Redox (ORP), ceramic diaphragm, incl. buffer solution 

RTB Redox (ORP), PTFE diaphragm, incl. buffer solution 

RCX Redox (ORP), ceramic diaphragm, excl. buffer solution 

RTX Redox (ORP), PTFE diaphragm, excl. buffer solution 

F Fluoride 

PA Peracetic acid 

HP Hydrogen peroxide 

X No electrode 

Flow sensor 

QS Flow sensor integrated 

X No flow sensor 

Temperature sensor 

T With Pt100 

X No temperature sensor 

Mounting of controller 

W Wall- mounted 

P Panel- mounted 

Voltage 

G 1 x 230 V, 50/60 Hz 

H 1 x 120 V, 50/60 Hz 

24 VDC 

11 
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10. Technical data 10.3 Electronic data and functions 

10.1 Design / enclosure class 

Wall- mounted 
enclosure 
including built -in 
potentiostat 

IP65 

Control panel 
enclosure IP54 (front) / 
including separate IP65 (sensor interface) 
potentiostat 

10.2 General data 

Input power 

Permissible 
ambient 
temperature 

Approximately 15 VA 

0 °C to +50 °C 

Permissible 
storage 
temperature 

-20 °C to +65 °C 

Maximum relative 
90 % (non- condensing) humidity 

Weight 

Enclosure 

2 kg 

Plastic (control panel 
enclosure: noryl, 
wall- mounted 
enclosure: ABS) 

Power supply 
versions 

230/240 V (50/60 Hz) 
(standard model) 
115/120 V (50/60 Hz) 
24VDC 

12 

10.3.1 Electronics 

Electronics 16 -bit microprocessor 

Display High -resolution graphics LCD 
with background light 

Potential -free relay 
1 alarm relay, 2 controller 

outputs 
relays (250 V/6 A, maximum 
550 VA) 

Signal inputs 

Controller stop; external 
setpoint / external pH value 
0/4 to 20 mA; sample -water 
deficiency sensor 

Signal outputs 
4 analog outputs 0/4 to 
20 mA, freely adjustable, 
maximum load 500 S2 

Freely adjustable 
analog outputs for 
measured values 

Chlorine, chlorine dioxide, 
ozone, peroxide, peracetic 
acid 
pH, redox (ORP) or fluoride 
Temperature 
Continuous control 
(0/4 to 20 mA) 

10.3.2 Functions of the instrument amplifier 

Display mode 

Measured -value display: 
measured value with its unit, 
temperature display: 
in °C or °F 

Temperature Manual or automatic with 
compensation Pt100 ( -5 °C to +120 °C) 

Calibration Manual or with automatic 
recognition of buffer solution 
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10.3.3 Controller functions 

Control functions 

Limit contact, two- position 
controller (P, PI, PID), 
three -position step controller 
(PI), continuous controller 
(P, PI, PID) 

Limiting value 

0 to 100 % of full -scale value 
(only with limit contact), 
adjustable in the unit of the 
measured value 

Setpoints 
0 to 100 % of the measuring 
range, adjustable in the unit 
of the measured value 

Proportional band 0.1 to 3000 % 

Reset time 1 to 3000 seconds, resolution 
1 second 

Derivative action 1 to 1000 seconds, resolution 
time 1 second 

Minimum pulse 
length 

0.1 to 10.0 seconds, 
resolution 0.1 second (only 
with three -position step 
controller) 

Minimum operating 0.1 to 10 seconds (only with 
time interpulse period controller) 

10.4 Measuring ranges 

Interpulse period 1 to 100 seconds (only with 
interpulse period controller) 

Maximum pulse 
frequency 

1 to 180 pulses per minute 
(only with pulse frequency 
controller) 

Hysteresis 
0 to half of the measuring 
range, adjustable in the unit 
of the measured value 

Constant load 

0 to 50 % (only with interpulse 
period controller, pulse 
frequency controller or 
continuous controller) 

Maximum dosing 
flow 

Base load dosing up to 100 % 
of full -scale value (only with 
interpulse period controller or 
pulse frequency controller) 

Motor runtime 
10 to 240 seconds, resolution 
1 second (only with 
three -position step controller) 

Effective direction Can be set to upward or 
downward 

Control relays Can be set to pulse -interpulse 
or pulse frequency control 

C12 C1O2 03 H2O2 
Peracetic 

acid 
Redox 
(ORP) Fluoride 

mg/I mg/I mg/I mg/I mg/I pH mV mg/I 

0.00 - 0.50 0.00 - 0.50 0.00 - 0.50 0-100 0-100 0.00 - 14.00 -1500 to +1500 0.00 - 2.00 

0.00 - 1.00 0.00 - 1.00 0.00 - 1.00 0 -500 0 -500 2.00 - 12.00 0 -1000 0.00 - 5.00 

0.00 - 2.00 0.00 - 2.00 0.00 - 2.00 0 -1000 0 -1000 5.00 - 9.00 

0.00 - 5.00 0.00 - 5.00 0.00 - 5.00 0 -2000 0 -2000 

0.00 - 10.00 0.00 - 10.00 

0.00 - 20.00 

With the additional menu option "others", the measuring range can be set to any range within 
the limits listed above. 

13 
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10.5 Dimensions 

84 10 180 
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59 0 4.5 
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Fig. 2 Wall- mounted enclosure Conex® DIA -1 
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96 
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Fig. 3 Control panel enclosure Conex® DIA -1 
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11. Installation 11.4 Installation in control panel 

11.1 Transport and storage 
Transport the device carefully, do not drop! 
Store at dry and cool location. 

11.2 Unpacking 
1. Check the device for damage. 

Install as soon as possible after unpacking. 
2. Do not install or connect damaged devices! 

Noba 
Retain the packing material or dispose 
of it according to local regulations. 

11.3 Installation requirements 
Dry room 

Room temperature: 0 °C to 50 °C 

Vibration -free location. 

Caution 

If you do not observe the installation 
requirements, the device may be 
damaged! 
The measurements may not be correct! 

Fig. 4 Control panel enclosure Conex® DIA -1 

Fig. 5 Sensor interface 

1. Make an opening of 92 + 0.8 mm x 92 + 0.8 mm 
in the control panel. 

2. Slip on the supplied gasket. 
3. Insert the Conex® DIA -1 into the opening from 

the front. 

Caution 
Do not damage the gasket! 
The gasket must be fitted exactly! 

1. Hook the clamps into the tightening cones on the 
sides at the top and bottom. 

2. Secure the device from the rear using a 
screwd river. 

3. Install a separate sensor interface near the 
sensors. 

15 
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11.5 Installation of wall- mounted enclosure 

Caution 

16 

Warning 
Switch off the power supply before 
installing! 
Enclosure class 1P65 is only 
guaranteed if the terminal cover is 
correctly sealed, if the front panel of 
the terminal enclosure is closed and 
the appropriate cable glands or dummy 
caps fitted. 

Do not damage the terminal cover 
gasket! The terminal cover gasket must 
fit exactly! 

u 

O 

ì 
10.51 98 

Fig. 6 Wall- mounted enclosure Conex® DIA -1 

1. Drill three holes (08 mm) as shown in the 
diagram, and insert the supplied dowels. 

2. Screw the screw (A) into the top centre dowel 
until it projects by approximately 1 cm. See fig. 7. 

3. Loosen the fastening screws of the front panel, 
and remove the front panel. 

4. Hang the instrument onto the screw (A). 

5. Tighten the instrument with the two screws (B). 

6. Mount the front panel of the enclosure. 
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Fig. 7 Mounting drawing 
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12. Commissioning / electrical 
connections 

Caution 

Caution 

Note 

Warning 
Switch off the power supply before 
installing! 
Enclosure class 1P65 is only 
guaranteed with the front panel of the 
terminals enclosure closed and with 
appropriate cable glands or dummy 
caps. 

Warning 
Switch off the power supply before 
connecting the power supply cable and 
the relay contacts! For safety reasons, 
the protective conductor must be 
connected correctly! 
Observe the local safety regulations! 
Protect the cable connections and 
plugs against corrosion and moisture. 

Before connecting the power supply 
cable, check that the supply voltage 
specified on the nameplate 
corresponds to the local conditions! 
An incorrect supply voltage may 
destroy the device! 
To guarantee electromagnetic 
compatibility (EMC), the input and 
current output cables must be 
screened. 
Connect the screening to the screen 
ground on one side. 
Refer to the wiring diagram! Route the 
input, current output and power supply 
cables in separate cable channels. 

Enclosure class IP65 is only 
guaranteed if the terminal cover is 
correctly sealed! Do not damage the 
gasket on the terminal cover! 
The gasket on the terminal cover must 
be positioned precisely! 
Do not damage the gasket! 

Unused terminals must remain open. 

1. Remove the terminal cover on the front of the 
device. 

2. Use the appropriate cable feedthroughs and 
tighten the screws carefully. 

3. Connect the cables used to the terminals 
according to the Conex® DIA -1 terminal 
assignment. 

4. Close the terminal cover again with correctly 
positioned gasket. 

17 
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12.1 Terminals 

12.1.1 Wall- mounted enclosure Conex® DIA -1 
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Fig. 8 Terminals of wall- mounted enclosure 
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12.1.2 Control panel enclosure Conex® DIA -1 

CD 

M 
CD 

is 
N 1 

u) N 
ñ 

M 
D 

N 
C-8 

> 
O 
N 
ó 
N 

r Nlch et LI) CD e O 

1. IT 

N 
e-- 

l 
ch LO 

Lf) LO u7 u7 LO i rb 
Fig. 9 Terminals of control panel enclosure 
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Legend of terminals 

Pos. 

Relays 

Alarm 

Pt100 

H2O 

Stop 

Outputs 

1 

2 

3 

4 

Inputs 

Description 

Relay 1 + 2 

Alarm relay 
- N.O.: normally open 
- N.C.: normally closed 

Temperature sensor 

Sample -water deficiency sensor 

Controller stop 

Current outputs [mA] 

Cl2 (chlorine), C1O2 (chlorine 
dioxide), 03 (ozone), H2O2 
(hydrogen peroxide) or PAA 
(peracetic acid) 

pH, mV (redox), F- (fluoride) 

T: temperature 

Continuous controller 

External inputs [mA] 

Electrodes Measuring cells, electrodes and 
single -rod measuring chains 

M 

B/R 

G/C 

Earth 

mV 

F- 

Measuring electrode 

Reference electrode 

Counter electrode 

Redox electrode 

Fluoride electrode 

Control panel enclosure Conex® DIA -1 

Conex® DIA -1: for installation in the control 
panel. 
Sensor interface: for installation near the 
sensors. 

12.2 Power supply connection 
1. Control panel enclosure: Plug the plug strip into 

the corresponding terminal strip at the rear side 
of the device. Ensure correct orientation. 

2. Connect the protective earth conductor (PE) to 
terminal 5 (wall- mounted enclosure) or terminal 
8/1 (control panel enclosure). 

3. Connect the neutral conductor (N) (or the - 
conductor with 24 V version) to terminal 3 
(wall- mounted enclosure) or terminal 8/2 (control 
panel enclosure). 

20 

4. Connect phase (L1) (or the + conductor with 24 V 
version) to terminal 1 (wall- mounted enclosure) 
or 8/3 (control panel enclosure). 

Switch the device on and off by switching the power 
supply on and off accordingly. The device itself is not 
equipped with a separate on /off switch. 

12.3 Relay outputs 

Noáe 

The connection of the relay outputs 
depends on the application and the 
final control elements used. Therefore 
the connections described below 
should only be considered as 
guidelines. 

With inductive loads (also relays and contactors), 
interference suppression is necessary. If this is not 
possible, protect the relay contacts using a 
suppressor circuit as described below. 

With AC voltage: 

Current up to Capacitor C Resistor R 

60 mA 

70 mA 

150 mA 

1.0 A 

10 nF, 275 V 

47 nF, 275 V 

100 nF, 275 V 

220 nF, 275 V 

390 Q, 2 W 

22 S2, 2 W 

47 S2, 2 W 

47 S2, 2 W 

With DC voltage: Connect the free -wheeling 
diode in parallel to relay or contactor. 

Caution 

DC 

Provide the relay outputs with a 
corresponding backup fuse! 

R 

c 
T 

AC 

Fig. 10 Suppressor circuit, DC /AC 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 58 of 781



12.4 Current output 

caution 

Make sure that the polarity of the 
current output is correct! 
Maximum load: 500 a 

The current output can be set to one of the two 
standard ranges "0 -20 mA" or "4 -20 mA ", or it can be 
freely adjusted. 

Connect the screen to earth (PE) at one end. 

Output 1: chlorine, chlorine dioxide, ozone, 
hydrogen peroxide or peracetic acid 
This current output shows the displayed measured 
value as an analog current signal. 
Use of current signal for measured values: 

as input signal for another indicator 
as input signal for an external controller. 

1. Connect the + conductor to terminal 23 
(wall- mounted enclosure) or terminal 1/3 (control 
panel enclosure). 

2. Connect the - conductor to terminal 24 
(wall- mounted enclosure) or terminal 1/4 (control 
panel enclosure). 

Output 2: pH, redox or fluoride 
This current output shows the displayed measured 
value as an analog current signal. 
Use of current signal for measured values: 

as input signal for another indicator 
as input signal for an external controller. 

1. Connect the + conductor to terminal 25 
(wall- mounted enclosure) or terminal 1/5 (control 
panel enclosure). 

2. Connect the - conductor to terminal 26 
(wall- mounted enclosure) or terminal 1/4 (control 
panel enclosure). 

Output 3: temperature 
This current output shows the temperature measured 
by the optional temperature sensor. 
Use of current signal for measured values: 

as input signal for another indicator. 
1. Connect the + conductor to terminal 27 

(wall- mounted enclosure) or terminal 1/6 (control 
panel enclosure). 

2. Connect the - conductor to terminal 28 
(wall- mounted enclosure) or terminal 1/7 (control 
panel enclosure). 

Output 4: continuous control 
This current output shows the calculated actuating 
variable signal as an analog current signal. 
Use of actuating variable signal: 

as input signal for a continuous final control 
element. 

1. Connect the + conductor to terminal 29 
(wall- mounted enclosure) or terminal 1/8 (control 
panel enclosure). 

2. Connect the - conductor to terminal 30 
(wall- mounted enclosure) or terminal 1/7 (control 
panel enclosure). 

12.5 Connections of controller stop, 
sample -water sensor and temperature 
sensor 

Connecting the controller stop 
1. Connect the + conductor to terminal 17 

(wall- mounted enclosure) or terminal 2/1 (control 
panel enclosure). 

2. Connect the - conductor to terminal 18 
(wall- mounted enclosure) or terminal 2/2 (control 
panel enclosure). 

Connecting the sample -water sensor 
Cable colours and marking: See connections of 
measuring -cell types AQC -D1 /AQC -D2 /AQC -D3. 
1. Connect the + conductor to terminal 19 

(wall- mounted enclosure) or terminal 2/3 (control 
panel enclosure). 

2. Connect the - conductor to terminal 20 
(wall- mounted enclosure) or terminal 2/4 (control 
panel enclosure). 

Note 
I 

When using measuring cell AQC -D2, 
the water sensor must always be 
connected and activated! 

Connecting the Pt100 temperature sensor 
1. Connect the + conductor to terminal 21 

(wall- mounted enclosure) or terminal 1/11 
(control panel enclosure). 

2. Connect the - conductor to terminal 22 
(wall- mounted enclosure) or terminal 1/12 
(control panel enclosure). 

21 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 59 of 781



12.6 Connection of measuring cells 

Jumper setting 
All measuring values except for peroxide: 
All cell types: position 1 (standard). 
Measuring value peroxide: 
Cell type HP (peroxide): position 1 (standard). 
Measuring value peroxide: 
Cell types AQC -D1 /AQC -D3: position 2 (move 
the wire strap of the jumper (blue) to the higher 
position). 

FZIS 
Peroxide with 2 AQC -D1 /AQC -D3 

1: Standard 

Fig. 11 Jumper setting 

12.6.1 Connection of wall- mounted enclosure 
Conex® DIA -1 

mMPIEMICmCE ma1;3amm 
EMIT: Mo 

mJÌ -1 
- 10 

Fig. 12 Connection to measuring cells 
AQC -D1 /AQC -D2 /AQC -D3 

22 

Fig. 13 Connection to measuring cells 
PA (peracetic acid) / HP (peroxide) 

Fig. 14 Connection to single -rod measuring 
chains for pH, redox and fluoride 

12.6.2 Connection of control panel enclosure 
Conex® DIA -1 

2 
5 

M B/R G/C 1 Pt 100 

Cones 

Sensor interface 
2/ 2/ 

+3 -4 

1/ 1/ +4/ 4/ 3/ 3/ 10 
11 13 1 .:3 1 3 .11111111/ -[mi 

1/ 1/ .4/ 4F 3/ 3/ 
12 14 2 4 2 4 

Fig. 15 Connection to measuring cells 
AQC -D1 /AQC -D2 /AQC -D3 

M B/R G/C L 
I I 

1 

I1/111 1/13[ 4/1.t4,3 
l 

3/1 1 3/3, 

I1/1211/141 4/2+I,.414.I 3/2 1 3/4 

2 

Fig. 16 Connection to measuring cells 
PA (peracetic acid) / HP (peroxide) 
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Note 

7 

13 

Fig. 17 Connection to single -rod measuring 
chains for pH, redox and fluoride 

Pos. Description 

1 Brown 

2 White 

3 Black 

4 Blue 

5 Screen 

6 Outer conductor (screen) 

7 Inner conductor 

8 Reference electrode 

Measuring electrode 

9 Counter electrode 

Pt100 temperature sensor 

10 Water sensor 

11 Yellow 

12 Green 

13 Outer conductor 

Peculiarities for the connection at the control 
panel enclosure of Conex® DIA -1 

1 First connect the measuring cells, the single -rod 
measuring chains and the sensors to the sensor 
interface. 

2. Secondly, connect the sensor interface to the 
Conex® DIA -1. 

Connecting the sensor interface to the 
Conex® DIA -1 (see back side of device) 

Measuring cells AQC -D1 /AQC -D2 /AQC -D3, 
PA (peracetic acid) / HP (peroxide) 
Connect terminals 4/1 to 4/14 of the sensor 
interface to the corresponding terminals of the 
Conex® DIA -1. 

Measuring cells HP (peroxide) / 
PA (peracetic acid) 
In addition, connect terminal A to terminal 1/1 
and terminal B to terminal 1/2 of the 
Conex® DIA -1. 

Single -rod measuring chains 
(pH, redox, fluoride) 
Connect terminals 3/1 to 3/4 of the sensor 
interface to the corresponding terminals of the 
Conex® DIA -1. 

Sample -water deficiency sensor 
Connect terminal A to terminal 2/3 and terminal B 
to terminal 2/4 of the Conex® DIA -1. 

When using measuring cell AQC -D2, 
the water sensor must always be 
connected and activated! 

DIP switch 
If necessary, set the DIP switch for the desired 
measured value to "On" (move the switch to the 
right, top switch 1 is not used). 

OFF DIP On 

C102, 03 
H202 
Cl2 

Fig. 18 DIP switch 
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13. Operation 

13.1 Control and display elements 

1 6 5 4 3 2 7 8 

2 7 81 

6 5 4 3 

Fig. 19 Wall- mounted enclosure and control panel enclosure ID 
Pos. Description Pos. Description 

Control elements [Man] button 
Switches between automatic and manual 

Red alarm LED 8 modes. 
1 Flashes in case of faults or incorrect - In manual mode, the corresponding 

entries. LED illuminates. 

2 Display 

Operating buttons 

[OK] button 
3 Enters the selected menu. 

Confirms the selected line or value. 

4 

[Down] button 
Moves one line downward (the selected 
line is displayed inversely). 
Decreases values. 

5 

[Up] button 
Moves one line upward (the selected line 
is displayed inversely). 
Increases values. 

6 

[Esc] button 
Returns to the previous menu. 
- The data which were entered last are 

not changed. 

Function buttons with yellow LED 

[Cal] button 
Switches between calibration and 

7 measuring mode. 
- In calibration mode, the corresponding 

LED illuminates. 
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13.2 Display elements during initial 
commissioning 

When connected to the power supply on the device's 
initial commissioning and following the start-up 
indication, the display shows the "Sprache /language" 
menu. 

Language /Langue... 

Deutsch 

English 

Français 

Nederlands 

The word "language" in the header is displayed in 
all available languages successively at intervals 
of approximately one second. 

Start the Conex® DIA -1 by selecting the desired 
operating language: 
1. Select the desired language using the [Up] and 

[Down] buttons. 
- The selected language is displayed inversely 

(white letters on black background). 
2. Press [OK] to confirm. 

Note 

The selected language is stored and 
will remain the operating language 
when the device is rebooted. If 
necessary, the operating language can 
be changed in the "language" submenu 
in the "setup" menu. 
See section 13.5 Setup. 

The translations for the words "setup" and 
"language" into the currently available languages 
are: 

Deutsch 

Hauptmenü Grundeinstellung Sprache 

English 

main menu setup language 

Français 

Menu principal Paramétrage Langue 

Nederlands 

hoofdmenu basisinstelling taal 

Español 

Menu principal Ajuste básico Idioma 

Italiano 

Menu principale programm. fond. lingua 

Portugués 

Menu principal Posiçäo inicial Lingua 

PyccKNÑ 

rnaBHoe McHlo cTaHq. Hacrpokka R3bIK 

Polski 

manu gtówne ustawienia jgzyk 

chlorine 

0.43 mg/I 

After selecting and confirming the operating 
language by pressing [OK] during initial 
commissioning, the display shows "chlorine" as 
the value to be measured. 
- On subsequent start-ups, the display will show 

the measured value selected the previous 
time. 

chlorine 

0.43mg/I / ̀\ 5.20 pH c 

22 °C c 

On upward or downward violation of the selected 
measuring range, the display will show the upper 
or lower limit and flash. 

See sections 10.4 Measuring ranges and 
13.5.4 Setting the measuring ranges for chlorine, 
chlorine dioxide, ozone, peroxide, peracetic acid, 
pH, redox and fluoride. 
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13.3 Software overview 

Note 

Provided that the code numbers for 
access right have been set, some 
menus (and submenus) as well as the 
functions Cal and Man are protected 
against unauthorised access. The 
protected menus are marked with "C" 
(calibration rights) or "F" (full rights). 

Main menus 
Controller, see section Controller. 
Alarm, see section Alarm. 
Service, see section Service. 

Setup, see section Setup. 

Function buttons 
Cal, see section Calibration function. 
Man, see section Manual operation. 

Controller 
"F" (full rights) 
Setting the parameters 

Relay 1/2 

- internal /external setpoint 
- controller parameters. 
Continuous controller 
- internal /external setpoint 
- controller parameters. 

Alarm 
"F" (full rights) 

Alarm settings 
- alarm values (switching points) 
- effective direction 
- hysteresis 
- alarm delay. 

Dosing time monitoring 
- maximum dosing time (at constant dosing flow 

level of 100 %). 

Service 
Calibration logbook 
- the last ten calibrations. 
Calling up the controller settings 
Test of functioning of current outputs 
Test of functioning of relays 
Test of functioning of display. 

26 

Setup 
"F" (full rights) 

Selecting language 
Parameters: selecting measured values 
Selecting measuring cell 

Selecting measuring range 
Configuration of controllers 
Switching on /off water sensor 
Time setting 

Code function 
Display contrast 
Calling up factory settings 
Current output: assignment of current outputs to 
measuring ranges 
Calling up program version. 

Calibration function 
"C" (calibration rights) 

Calibration of selected parameters 
- chlorine, chlorine dioxide, ozone, peroxide, 

peracetic acid, pH, fluoride. 

Manual operation 
"C" (calibration rights) 

Running the configured controllers manually. 
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13.4 Main menu 
1. Switch to "main menu" by pressing [OK] or, if 

necessary, by pressing [Esc] several times. 

Options in "main menu" 

main menu 

controller 

alarm 

service 

setup 

"controller" 
In this submenu, a controller can be 
parameterised. This option will only be displayed 
if a type of controller has been selected in the 
"setup" menu. 

"alarm" 
In this submenu, the measured value is 
compared with the permitted value, and an alarm 
is triggered, if necessary. 
"service" 
Diagnosis submenu. The measured values and 
the last ten alterations of calibration data can be 
viewed. In this mode, values cannot be altered. 
If measuring cell AQC -D2 is selected, the data of 
the water sensor can be viewed. 
"setup" 
In this submenu, the settings for language, 
parameters, measuring ranges, controllers, etc. 
can be adjusted. 

Selecting the functions "calibration" and 
"manual operation" 
See the buttons [Cal] and [Man] to the right of the 
display. 

Calibration: Press [Cal] to switch to the 
calibration menu (the yellow LED illuminates). 
Manual operation: Press [Man] to switch to 
manual operation (the yellow LED illuminates). 

Note 

Switching to manual operation is only 
possible if a controller type has been 
selected in the "setup" menu. 
The functions "Cal" and "Man" can 
only be accessed by persons with 
calibration rights or full rights. 
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13.5 Setup 
All standard settings of the device can be defined in 
the "setup" menu. During initial commissioning, basic 
functions are configured which after that should only 
be altered rarely or even not at all. 

The "setup" menu can only be accessed by persons 
having full rights. 

See section 13.5.7 Code function. 
Enter the code number. 

13.5.1 Selection of measured values for chlorine, chlorine dioxide, ozone, peroxide, peracetic acid, pH, 
redox and fluoride 

setup 

parameters: 

chlorine 

chlorine dioxide, 
ozone, peroxide, 
peracetic acid 

)(pH/fluoride 

Xredox 

pH internal on ' pH compensation - (electrode) ` chlorine on /off 

on \.4' temp. meas. 
on /off 

phi external 

on 'temp. comp. chlorine 
on /off 

on temp. meas. 
on /off 

on temp. comp. chlorine 
on /off 

on temp. comp. pH 
on /off 

pH compensation 
chlorine on /off 

pH Ì 
k 

temp. meas. 
on /off off j 

on temp. comp. chlorine 
on /off 

temp. meas. on temp. 
on /off comp. on /off 

temp. meas. on 

on /off i 

temp. meas. 
on /off 

temp. 
comp. on /off 
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Fig. 20 Selection of measured value in "parameter" menu 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 66 of 781



1. Select the line "parameter" using the [Up] and 
[Down] buttons, and press [OK] to switch to the 
corresponding menu. 

2. Select the line(s) indicating the values to be 
measured (parameters) using the [Up] and 
[Down] buttons. 

13.5.2 pH and temperature compensation 

pH compensation with chlorine measurement 
The dissociation of hypochlorous acid (HOC!) into 
the hypochlorit -anion (OCI -) leads to a loss of slope 
(loss of sensitivity) of the sensor for chlorine 
measuring. 
Using a mathematical compensation function, this 
loss of sensitivity can be eliminated. 

Temperature compensation 
Using a compensation function, the influence of 
temperature on the measurement can be eliminated 
mathematically. 

Control field for pH value, pH compensation, 
temperature and temperature compensation in 
the display of measured value 

chlorine 

0.43 mg/I 

5.20 pH c 

22 °C c 

Fig. 21 Chlorine measurement with pH and 
temperature compensation 

Press [Esc] once or twice to change to the 
display with the measured value. 

See sections 13.2 Display elements during initial 
commissioning and 13.6.5 Controller control fields 
on the display. 
In addition to the current measured value, the 
current pH value and the temperature of the sample 
water are indicated as well. 
With activated pH compensation or temperature 
compensation, the letter "c" for "compensation" is 
displayed at the end of the line. 

With deactivated temperature measurement, the 
water temperature for compensation should be 
entered manually after calibration. See section 
13.9.1 Calibrating the pH value. 

13.5.3 Selection of measuring cell 

The "measuring cell" submenu is 
shown only if the measured values 
chlorine, chlorine dioxide, ozone or 
peroxide were selected during the 
parameterisation. 

Names of the measuring cells contained in the 
software 

AQC -D1 

AQC -D2 
AQC -D3 
HP (peroxide). 

The measuring cell that corresponds to the selected 
measured value can be selected: 

AQC -D1 /AQC -D2 /AQC -D3 with chlorine, chlorine 
dioxide or ozone 
AQC -D1 /AQC -D3, HP with peroxide. 

The measuring cell PA (peracetic acid) is selected 
automatically if "peracetic acid" is selected as the 
measured value. 

Monitoring the cleaning motor (measuring cells 
AQC -D1) 

Having selected measuring cell type AQC -D1, press 
[OK] to get to the "cleaning motor" submenu. 
1. Switch the monitoring of the cleaning motor 

on/off. 

Measuring cell AQC -D2 / -D3 selected 

chlorine 

0.43 mg/I 

Fig. 22 Chlorine measurement with 
AQC -D2 / -D3 

A black bar on the display indicates the actual data 
of the water sensor. 

See the installation and operating instructions for the 
potentiostatic measuring cell AQC -D2 / -D3. 
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13.5.4 Setting the measuring ranges for chlorine, 
chlorine dioxide, ozone, peroxide, 
peracetic acid, pH, redox and fluoride 

In the "measuring ranges" menu, the corresponding 
measuring ranges are assigned to the measured 
values which have been selected in the "parameters" 
menu. 

In the "measuring ranges" menu, the following 
options are available: 
- Between two (with fluoride) and six (chlorine) 

standard measuring ranges. See section 
10.4 Measuring ranges. 

- "others ": Using the [Up] and [Down] buttons, 
the operator can set the lower and the upper 
limit of the measuring range to any value 
within the widest standard measuring range. 

The measuring ranges for temperature can be 
defined in °C (Celsius) or in °F (Fahrenheit). 

Note I 

The "temperature" submenu is only 
shown if the temperature measurement 
has been switched on in the 
"parameter" menu, or if parameter pH 
or fluoride has been selected. 

13.5.5 Water sensor 
In the "wat. def. sensor" menu, the water sensor can 
be switched on /off. 

In the event of sample -water deficiency, the following 
will occur: 

The malfunction- indicating relay is activated, and 
the alarm message "fault water sensor" is 
triggered. 
With devices with control functions, the actuators 
are switched to passive or closed. 

Caution 

30 

The water sensor must be switched on 
for the measuring cell AQC -D21 

13.5.6 Setting the current time (date /time /summer 
time) 

1. Switch from the "setup" menu to the "date /time" 
menu. 

Fig. 23 Time setting 

2. Set the device to the current time in the "time set" 
menu in the format hh.mm.ss. 
- Press [OK] to switch to the next number field. 

The number field which is currently activated 
flashes. 

- Alter the settings by pressing the [Up] and 
[Down] buttons. 

- Pressing the buttons continuously makes the 
adjustment dynamically faster. 

3. Set the device to the current date in the "date" 
menu in the format mm.dd.yyyy with English as 
operating language or the format dd.mm.yyyy for 
all other languages similarly to the adjustment of 
time. The corresponding day of the week 
(Mo...Su) is displayed automatically. 

4. If necessary, enter the beginning and end date of 
the summer time, the kind of time shift and the 
number of hours of the time shift. 

13.5.7 Code function 
The code function is designed to protect the device 
from unauthorised access. 

Entering the four -digit code number and 
changing it 
1. Select the line "code function" in the "setup" 

menu using the [Up] and [Down] buttons, and 
press [OK] to switch to the corresponding menu. 

There are two types of access rights: 
Calibration rights: The owner of calibration rights 
has access to the calibration menu and to manual 
operation. 
The owner of calibration rights may do the following: 

alter calibration data 

operate control relays manually. 
Full rights: The owner of full rights has full access to 
all settings including calibration data. 
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The owner of full rights may do the following: 
alter calibration data 

alter setup 
parameterise the controller 
alter alarm settings 
run the device manually. 

cal right 

code 0000 

old code 

2. Select the desired type of access rights, and 
press [OK] to get to the corresponding menu. 

3. If an old code exists, confirm the old code 
number first (on first use, confirm code 0000). 

4. Select "change". 
5. Enter the old code in the submenu (see the 

comment line at the bottom of the display) using 
the [Up] and [Down] buttons, and press [OK] to 
confirm and switch to the query "new code" (see 
the comment line at the bottom of the display). 

6. Enter a new four -digit code number using the 
[Up] and [Down] buttons. Press [OK] to confirm. 

7. Access rights can be cancelled by deleting the 
corresponding code number in the "delete" 
submenu. 
Entering a valid four -digit code number gives the 
operator access to the corresponding functions 
for a limited time of 60 minutes. 
If no code was entered previously, the desired 
menu can be accessed without restrictions. 
The code number 0000 will not be displayed / the 
operator will not be asked to enter it. 

Note 

If a wrong code is entered, access to 
the corresponding menus is denied. 
An error message is triggered 
(duration: five seconds), and the device 
will return to "main menu ". 

13.5.8 Reset function 
Entering the code number "1998" deletes all 
previously entered code numbers. 
All prior access codes are deleted and reset to 
"0000 ". 

13.5.9 Adjusting display contrast 
In the "display" menu, the contrast of the display can 
be adjusted. 
1. Switch from the "setup" menu to the "display" 

menu using the [Up] and [Down] buttons, and 
press [OK] to confirm. 

Note 

If the contrast setting is too high, it 
may not be possible to read the 
display. Hold down the (Down) button 
until the contrast setting is low enough 
to be read again. 

13.5.10 Saving / accessing user settings 
In the "factory setting" submenu, the current device 
setting can be saved so that it can be reactivated 
later, or a saved setting can be activated. 

Setup 

- Save setup: Saves all current device settings 
from the menus (not just the "setup" settings). 

- Activate setup: Resets the device to the last 
saved setup. 

Note 

In this menu, save your device settings 
once you have set all the values in the 
"setup ", "controller" and "alarm" 
menus. You can then activate them 
again at any time (even after a factory 
reset)! 

13.5.11 Factory setting reset 
In the "factory setting" submenu, the Conex® DIA -1 
can also be reset to the factory setting using 
code 6742. 

Geodon 

Only use this function in an emer- 
gency. All device settings are lost and 
must be re- entered! 
Do not disconnect the device from the 
power supply during the reset! 

Resetting the Conex® DIA -1 to the factory setting 
Reset 

- Code: 0000 is displayed. 
- Set code 6742 using the [Up] and [Down] 

buttons, and press [OK] to confirm. 
The device is now returned to the original factory 
setting. 

Caution 

Before subsequent start -up: 
Check all parameters and set the 
device again according to your applica- 
tion! 
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General factory settings 
Language: The Conex® DIA -1 is waiting for 
language input. The languages "Deutsch /English 
Français...." are indicated alternately. 

Summer time: off. 

Code numbers: 0000 calibration rights, 0000 full 
rights. 

Parameter settings 

Current outputs: 0 -20 mA. 
With free adjustment of limits: 
- lower limit = lower end of measuring range 
- upper limit = upper end of measuring range. 
Alarm values: alarm off. 
Dosing time monitoring: off. 

Cl2 C IO2/03 H202 PAA 

Measuring range [mg /I] 0.00 - 2.00 0.00 - 1.00 0 -100 0 -100 

Measuring cell AQC- D1 /- D3 / -D2 HP 
(peroxide) 

PA 
(peracetic acid) 

pH measurement off 

Monitoring cleaning 
motor off off 

Water deficiency sensor off off off off 

Current output 0-20 mA 0-20 mA 0-20 mA 0-20 mA 

alarm 
acknowledgment 

alarm 
acknowledgment 

alarm 
acknowledgment 

alarm 
acknowledgment 

pH Redox Fluoride 

Measuring range [mg /I] 2.00 - 12.00 0 -1000 0.00 - 2.00 

Sensor slope [mV] /[pH] -58 [mV] /[pH] -58 [mV] /dec 

Asymmetry potential 0 

Calibration temperature [ °C] 25 25 25 

Water deficiency sensor off off off 

Current output 0 -20 mA 0-20 mA 0-20 mA 

alarm 
acknowledgment 

alarm 
acknowledgment alarm acknowledgment 

Factory settings of controllers 
Switching controller: 

- output 1: off 
- limit contact / output 2: off 
Two -position controller: 
- switching direction or control direction output 1: 

downward violation 
- switching direction or control direction output 2: 

upward violation 
Controller behaviour with all controllers: Pl 

Current output continuous controller: 0 -20 mA. 
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13.5.12 Current outputs 

Nate 

Make sure that the selected output 
corresponds with the selected 
parameter. 

In the "current output" menu, the operator can assign 
the selected values to the current outputs and then 
assign the current outputs to the selected measuring 
ranges. 

In the "current output" menu, the selected 
parameters are listed in the following order: 

Output 1: C12, CIO2, 03, H2O2, PAA 

Output 2: pH, redox, fluoride 
Output 3: temperature 
Output 4: continuous controller. 

Assignment of the current outputs to the 
measuring range 
(example: chlorine measurement) 
There are two standard ranges, "0 -20 mA" and 
"4 -20 mA ", which can be assigned to the current 
outputs. They are assigned to the measuring range 
linearly. 
For the current outputs 1 to 3 the lower and upper 
limits can be defined freely within the interval 
0 -20 mA. 

chlorine 

0-20 mA 

4-20 mA 

- 

1. For free adjustment, select the line "others" in the 
corresponding submenu using the [Up] and 
[Down] buttons. Press [OK] to confirm. 
- In the same line, "= 0 mA" is displayed. 

chlorine 

0.20 mg/I = 0 mA 

2. Enter the associated lower current limit using the 
[Up] button. Press [OK] to confirm. 

- Another query for the upper limit of the 
measuring range that reads "20.00 mg /I" is 
displayed. 

chlorine 

0.20mg/I=OmA 
15.00 mg/I = 20 mA 

3. Enter the upper limit of the measuring range 
using the [Down] button. Press [OK] to confirm. 
- In the same line, "= 20 mA" is displayed. 

4. Enter the associated upper current limit using the 
[Down] button. Press [OK] to confirm and return 
to the "current output" menu. 

13.5.13 Program version 

setup 

V0.20.1 19991028 

program version 

In case problems make it necessary to contact our 
service department, the "program version" menu 
enables the operator to easily identify the software 
components of the actual device. 

Version: for example v0.20.1. 
Last update: yyyymmdd. 
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13.6 Selection, configuration and 
parameterisation of the controller 

It takes two steps to set up the controller: 
First: selection and configuration of the controller 
type in the "setup" menu, "controller" submenu. 
Secondly: parameterisation of the selected 
controller type in "main menu ", "controller" 
submenu. 

13.6.1 Selection and configuration of the controller 

setup 

cont%]jé f 

switching 
ctrl. 

limit/2 -p relay 
osition 1/2 

3 -pos. 
ctrl. 

cont. 
off controller r- 

f 
off 

limit 
contact 

downward 
viol. 

'upward 
violation 

inter -pull 'downward) 
se ctrl. - control 

I 

'upward L 
control f 

pulse 
freq. 
ctrl. 

P 
PI 

PID- 

adjustment, see 
interpulse controller 

adjustment, see 
interpulse controller 

adjustment, see 
interpulse controller 

ext./ int. 
setpoint 

l 

Fig. 24 Selection and configuration of the controller 

In the "setup" menu, select the line "controller" 
using the [Up] and [Down] buttons, and press 
[OK] to switch to the "controller" menu. 
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13.6.2 Selection and configuration of a switching 
controller 

1. Select the line "switching ctrl." using the [Up] and 
[Down] buttons, and press [OK] to change to the 
"switching ctrl." menu. 

2. Select the line "limit/2- position" using the [Up] 
and [Down] buttons. 

3. Press [OK] to jump to the "relay 1" menu 
automatically. 

4. Using the [Up] and [Down] buttons, select one of 
the following options: 
- off 
- limit contact 
- interpulse controller (2- position) 
- pulse frequency controller (2- position). 

If a limit contact/two- position controller has been 
selected, another limit contact/two- position controller 
may be selected. An additional three -position 
controller cannot be selected. 

- After the configuration of the first two -position 
controller /limit contact (relay 1) has been 
completed, press [OK] to jump to the "relay 2" 
menu. 

If a three -position step controller has been selected, 
no additional limit contact or two- position controller 
can be selected. 

Two -position and three -position step controllers: 
As regards controller behaviour, one of the following 
types of control can be selected: 

P: proportional controller (not with three -position 
controller) 
PI: proportional -plus -integral controller 
PID: proportional- plus -integral -plus- derivative 
controller (not with three -position controller). 

As regards the setpoint, the following applies: 
With selected internal setpoint, adjustments 
within the measuring range are possible. 
With externally selected setpoint, the operator 
can choose between the standard current outputs 
0 -20 mA and 4 -20 mA. 

13.6.3 Selection and configuration of the 
continuous controller 

The continuous controller can always be used. 
1. Select the line "cont. controller" from the 

"controller" menu using the [Up] and [Down] 
buttons, and press [OK] to switch to the 
"cont. controller" menu. 

2. The control direction can - similarly to 
two- position controllers - be set to either upward 
control (downward violation of setpoint) or 
downward control (upward violation of setpoint). 
See section 13.6.2 Selection and configuration of 
a switching controller. 

3. As regards controller behaviour, either of the 
controller types P, PI, PID can be selected. 
See section 13.6.2 Selection and configuration of 
a switching controller. 
As regards the setpoint, the following applies: 
- With selected internal setpoint, adjustments 

within the measuring range are possible. 
- With externally selected setpoint, the operator 

can select between the standard current 
outputs 0 -20 mA and 4 -20 mA. 
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13.6.4 Setting the controller parameters 
1. Select a controller in the "setup" menu and 

configure it. 

See section 13.6 Selection, configuration and 
parameterisation of the controller. 
2. Select the line "controller" in "main menu" using 

the [Up] and [Down] buttons, and press [OK] to 
switch to the "controller" menu. 

See section 13.4 Main menu. 

Note 

The "controller" option in "main menu" 
is only available if a controller has 
been selected in the "setup" menu! 
Example: 
Configured limit contact or 
two -position controller and activated 
continuous controller. 

main menu 

setpoint 
setpoint f ) external 

setpoint 
`-Y internal 

1/4 

prop. band XP 

0-20 mA / 4-20 mA 

chlorine 0.00 -20.00 mg /I 
pH 0 -14.00 pH 

00to3000.0% 

1 to 3000 s 

1 to 1000 s 

int.pulse period 

min. switch -on 

constant load 

1to100s 

0.1 to 10.0 s 

Oto50% 

max. dosing flow 0 to 100 % 

adaptation 
start 
stop 
adapt. resul 

relay 2 

'cont. 
controller 

adjustments, see above and section 10.3 

adjustments, see above and section 10.2 

Fig. 25 Setting the controller parameters 

The options available in the "controller" submenu 
(main menu) correspond to the configuration made in 
the "setup" menu. 

1. Use the [Up] and [Down] buttons to change 
internal setpoints within the selected measuring 
range. 

See section 10.4 Measuring ranges. 
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2. Select the displayed controller parameters using 
the [Up] and [Down] buttons, press [OK] to switch 
to the desired submenu, and use the [Up] and 
[Down] buttons to adjust the setpoints as needed 
within the permitted ranges. 

See section 10.3.3 Controller functions. 
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13.6.5 Controller control fields on the display 

chlorine 

1 2 
0.43 mg/I 

5.20 pH c 

22 °C c 

I 
continuous 
controller 

relay 2 

relay 1 

external setpoint 

Fig. 26 Chlorine measurement with pH and 
temperature compensation 

1. Press [Esc] once or twice to switch to the display 
"measured value ". 

See sections 13.2 Display elements during initial 
commissioning and 13.5.2 pH and temperature 
compensation. 
The control fields shown on the display "measured 
value" correspond to the configured controller. 

The control field " >" will only be displayed if an 
external setpoint has been defined. Depending 
on the selected standard range (0 -20 mA or 
4 -20 mA) and the defined setpoint level, it is 
displayed as not filled, partly filled or completely 
filled (displayed inversely). 
Not filled (at 0 or 4 mA): 

Partly filled, for example setpoint 4 mA 
(standard range 0 -20 mA): 

Completely filled, for example setpoint 20 mA 
(standard range 0(4) to 20 mA): 

The control fields for relays 1 and 2 are displayed 
if a limit contact / two- position controller has been 
configured: 
Unfilled field for relay off: 

1 

Filled field (displayed inversely) for relay on: 

D 
The control field for the continuous controller is 
displayed if a continuous controller has been 
configured. Depending on the set dosing flow, it 
is displayed as empty or as filled by a black bar 
that indicates the current dosing flow in relation 
to the system's maximum dosing flow. 
Example: 

0 %: 

50 %: 

100 %: 

D 

m 

37 

m 
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CO 

co 
C 
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13.6.6 Adaptation 
An adaptation can be started to simplify the setting of 
the controller parameters. 
The adaptation is only available for PI and PID 
controllers. 
1. Start adaptation in the "controller" menu (main 

menu) under "adaptation" by pressing "start". 

Fig. 27 Chlorine measurement with adaptation 
of continuous controller 

2. Return to the display "measured value" 
automatically. A black bar on the display 
indicates the adaptation process. The LED next 
to the [Man] button flashes during the whole 
adaptation. A progress bar shows the 
advancement of the adaptation. 
The configured controllers can only be adapted 
separately. 
On upward control, the measuring value has to 
be more than 20 % below the setpoint. 
On downward control, the measuring value has 
to be more than 20 % above the setpoint. 

In case of a fault, the message "Start conditions 
false" is shown directly after the start. 
3. The message "adaption abortive" is shown after 

ending the adaptation. 
4. Press [OK] or [Esc] to quit. The determined 

controller settings are automatically adapted by 
the parameterisation of the controller. They are 
displayed in the adaptation menu under 
"adapt. result ". 

5. If the adaptation was not successful, the 
message "adaption abortive" is shown. 
Press [OK] or [Esc] to quit. 
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The adaptation may be aborted in the following 
cases: 

If an error message was shown during the 
adaptation. 
If the controller is set to manual operation. 
If the standstill time was more than one hour. 
If the total measuring time was more than two 
hours. 

In case of an additional modification of the setpoint, 
the controller settings will be automatically 
compensated. 

Noia 

With selected temperature / pH / redox 
measurement, the temperature / pH 
/redox value and their compensations 
will not be displayed during the 
adaptation. 
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13.7 "Alarm" menu 
With the help of the alarm function, the measured 
value can be monitored and compared with the 
permitted range. 
If the measured value exceeds the limits of the 
measuring range, an alarm is triggered. 

The alarm relay is activated after the selected 
alarm delay time. 
When the cause of the alarm has been removed, 
the relay is deactivated immediately (without 
delay). 

[main 
menu 

alarm 

alarm values alarm off 

i 

alarm 

alarm on 
alarm value 1 

(switching pointl) downward 
viol. 

upward 
violation 

alarm value 2 ¡ downward 
(switching point2) ¡ viol. 

J 

hysteresis 
J 

alarm delay 

upward 
violation 

Fig. 28 "Alarm" in "main menu" 

1. Select the line "alarm" in "main menu" using the 
[Up] and [Down] buttons. 

2. Press [OK] to switch to the "alarm" menu. 
Two functions are available there: 

alarm values: If the measured value exceeds the 
permitted range, the alarm relay is activated and 
an alarm message is triggered. The red alarm 
LED starts flashing. 

dos. time monit.: If the dosing flow constantly 
remains at 100 % during a selected maximum 
dosing time, the alarm relay is activated and an 
alarm message is triggered. The red alarm LED 
starts flashing. 

Note 
The dosing time monitoring is not 
activated for three -position controllers! 

39 
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Setting the alarm values 
1. Select the line "alarm values" using the [Up] and 

[Down] buttons. Press [OK] to switch to the 
"alarm on /alarm off' submenu. 
- If "alarm off' is selected, the device will return 

to the "alarm" menu if [OK] is pressed. 

2. Press [OK] to switch to the "alarm on /alarm off" 
submenu. 

Setting the upper and lower switching point 
(limits) 
1. Select the line "alarm value 1" or "alarm value 2 ". 

Press [OK] to confirm and switch to the desired 
menu. 

alarm value 1 

0.00 mg/I 

switching pointl 

2. Set switching points between 0 and the upper 
limit of the measuring range defined earlier using 
the [Up] and [Down] buttons (in the unit of the 
measured value, the resolution depends on the 
selected measuring value and measuring range). 

See section 10.4 Measuring ranges. 
3. Press [OK] to switch to the "eff. direction" menu. 
Options: alarm message in the event of 
upward /downward violation of the selected switching 
point. 
4. Select the desired line using the [Up] and [Down] 

buttons. 
5. Press [OK] to return to the "alarm values" menu 

automatically. 

6. Select the line "hysteresis" in the "alarm values" 
menu, and press [OK] to switch to the 
corresponding submenu. 

alarm values 

0.00 mg/I 

hysteresis 

7. Set the hysteresis to a value between 0 and half 
of the measuring range using the [Up] and 
[Down] buttons. 

The hysteresis ensures that the relays switch less 
frequently in the event of upward or downward 
violation of the limits. 
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8. Press [OK] to return to the "alarm values" menu. 
9. Select the line "alarm delay" in the "alarm values" 

menu, and press [OK] in the corresponding 
submenu. 

alarm values 

0 sec 

alarm delay 

10. Set the alarm delay to a value between 0 and 
300 seconds using the [Up] and [Down] buttons. 

13.7.1 Dosing time monitoring 
This function can be used to monitor the dosing 
process (exception: three -position controller). If the 
dosing flow remains at a constant level of 100 % 
during a selected period, an alarm message is 
triggered. 

dos. time monit. 

10 min 

max. dosing time 

1. Select the line "dos. time monit." in the "alarm" 
menu, and press [OK to switch to the 
corresponding submenu. 

In the "dos. time monit." menu, the monitoring 
function can be switched on or off. 

If "off' has been selected, the device returns to 
the "alarm" menu. 
If "on" has been selected, the "dos. time 
monit." submenu is displayed. 

2. Set the maximum dosing time to a value between 
0 and 600 minutes using the [Up] and [Down] 
buttons. 
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13.8 Checking the settings in the "service" menu 
In the "service" menu, the operator can check all 
important settings and test the functions of the 
device in the event of problems that make service 
necessary. 

Note 

In the "service" menu, calibration data 
and controller settings cannot be 
altered. Therefore the menu can be 
accessed without an access code. 

Select the line "service" in "main menu ", and press 
[OK] to switch to the corresponding menu. 

r 
main menu 

service 

CalData/ - cal no (data set 1 -10) 

- cal date 
chlorine LogBook (5) 

- cal time 
- slope 
- cal temp (1) 

- cal pH (2) 

actual cell current in pA 

actual measured value in mg /I 

measured value 

r 
cal value in 1 /min C4 water sensor (4) 
actual measured value 1 /min 

controller parameters (controller (3) 

test current 1 
1 

1 test relay ' 

J ' 

test display I 

current outputs 1 -4 values 0(4) mA / 10 mA / 
20 mA on /off 

relays 1/2/3 on / off 

Fig. 29 Example: chlorine measurement 
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Notes to figures in fig. 29: 

"cal temp." will only be displayed if 
temperature measurement or temperature 
compensation has been switched on in the 
"setup" menu. 

"cal pH" will only be indicated if pH 
measurement or pH compensation has 
been switched on in the "setup" menu. 

"controller" will only be displayed if a 
controller has been selected and 
configured in the "setup" menu and in the 
"main menu ".. 

"water sensor" will only be displayed if 
measuring cell AQC -D2 has been selected 
in the "setup" menu. 

(5) 
"CalData /LogBook" will only be displayed if 
a calibration has already been made. 

In the "service" menu, the following items are listed: 
"measured value ": displaying data of the previous 
ten calibrations 
"controller ": checking controller settings 
"test current ": testing the functioning of the 
current outputs 
"test relay ": testing the functioning of the relays 

"test display ": testing the functioning of the 
display. 

"measured value ": logbook registration of 
calibration data 
The calibration data of all activated measuring 
values are registered in chronological order by a 

logbook function (exception: redox measurement!) 
Example: With pH measurement, the logbook lists 
the following data: 

calibration number with date /time 
slope (sensitivity of the electrode) 
asymmetric potential of the electrode 
temperature of the buffer solution used 

calibrated measured value. 

Under "measured value ", the following data are 
displayed: 

current measured value 
current cell voltage or cell current. 
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Under "water sensor" the following data are 
displayed: 

speed of the water sensor during the last 
calibration 
actual speed of the water sensor. 

"controller" (checking controller settings) 
1. Depending on the configuration, select relay 1, 

relay 2 or continuous controller using the [Up] 
and [Down] buttons, and press [OK] to switch to 
the corresponding menu. 
- In the first line, the configured type of controller 

is displayed, and in the subsequent lines the 
current controller settings are listed. 
(Select the value gout using [OK]). 

"test current" (testing the functioning of the 
current outputs) 
1. Select the current output to be tested using the 

[Up] and [Down] buttons, and press [OK] to 
switch to the corresponding menu. 

Depending on the configuration of the current 
outputs, the current outputs can be switched on with 
the following current values, and the current value 
can be output to the system: 

test currents of 0, 10, 20 mA with selected 
standard range 0 -20 mA 

test currents of 4, 12, 20 mA with selected 
standard range 4 -20 mA or with freely adjusted 
current outputs. 

2. Select the current values using the [Up] and 
[Down] buttons. 
- When a line is selected, the state of the current 

output with the corresponding value is 
automatically set to on. 

- As soon as another line is selected, the 
previous current value is automatically 
switched off, and the new current value is set 
to on. 

"test relay" (testing the functioning of the relays) 
1. Select the relay to be tested using the [Up] and 

[Down] buttons, and press [OK] to switch it on or 
off. 

- If either of the lines "relay 1" or "relay 2" has . 

been selected, the relay that was the last one 
activated before entering the test menu is 
switched off. Considering the current alarm 
values and controller values, the relay is 
switched on again when the test menu is left. 

"test display" (testing the functioning of the 
display) 

If the display turns completely dark: The display 
functions OK. 

If the display stays partly bright: The display is 
faulty. 

Press [OK] to leave the test menu. 
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13.9 Calibration 
1. Press [Cal] to switch to the calibration menu. 

- The LED next to [Cal] illuminates. 
2. Depending on the set access rights, it may be 

necessary to enter the four -digit code number 
using the [Up] and [Down] buttons. 

3. Press [OK] to switch to the "measured value" 
menu. 

In order to avoid an overdosing, the controllers are 
switched off, and the final control elements are 
closed. 

Peculiarities for the calibration for chlorine with 
pH compensation 

Press [OK] to switch to the "calibration" menu. 
Two options are available: (measured value) 
"chlorine" (first line) and "pH" (second line). 

pH calibration is of prime importance, 
since during the calibration of the 
chlorine value, the device uses the 
already calibrated measured value for 
pH as a reference value. 
Therefore the pH value must be 
calibrated first! 
Only then calibrate the chlorine value! 

Note 

13.9.1 Calibrating the pH value 

"Cal" 

H1 cal. meas 
value 

RUNDFOS_ 

DIN / 
NIST 

others 

'temperature 
of buffer 
solution 

manual 
temp. 

slope / asym. pot. 
cal result 

111 

l 
J 

on 
cal. cycle 1 -100 days 

buffer 1/2 

automatic reading of 
- measuring water 
temperature 
- measuring signal 
and automatic 
calibration 

4cal result: 
slope / 
asym. pot. 

Fig. 30 Calibrating the pH value 
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The pH calibration is carried out as a two -point 
calibration. 

pH 

cal meas value 

manual temp. 

cal result 

cal. cycle 

1. Press [Cal] to switch to the calibration function. 
Select the line "pH ", and press [OK] to switch to 
the "pH" calibration menu. 

2. Select "cal. meas. value ", and press [OK] to 
switch to the corresponding menu. 

Selecting buffer types and buffer values, reading 
in buffer values and calibrating 
Three optional buffer types are available: 

GRUNDFOS: buffer values pH 4.01, 7.00, 9.18. 

DIN /NIST: buffer values pH 4.01, 6.86, 9.18. 
"others ": Lower and upper buffer values can be 
freely adjusted (difference at least 1 pH) within 
the configured pH value measuring range 
( "setup" menu). 

1. Select a buffer type using the [Up] and [Down] 
buttons. 

2. Press [OK] to jump to the "temperature" menu 
automatically. 

temperature 

25 °C 

3. Enter the temperature of the buffer solution used. 

4. Press [OK] to jump to the "buffer value 1" menu 
automatically. 
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5. Select one of the three optional buffer values 
offered for the buffer solutions GRUNDFOS or 
DIN /NIST. 

6. Fill buffer 1 from the storage bottle into a clean 
calibration cup. 

7. Dip the electrode into the buffer solution. 
8. Press [OK] to start the automatic reading function 

(reading in of sample -water temperature and 
measured signal) and the calibration. 
- The display shows the message "please 

wait!" during the calibration. 
- The automatic reading function during pH 

calibration has the effect that the correct 
electrode signal for the buffer value is read in 
only when the measuring signal remains stable 
during a defined interval. 

9. Dispose of the first buffer solution (i.e. do not 
return it to the storage bottle!), and rinse the 
electrode with water. 

10. Press [OK] to jump to the "buffer value 2" menu 
automatically. 

It is only possible to choose between the two 
remaining buffer values. 
1. Fill buffer solution 2 from the respective storage 

bottle into a clean calibration cup. 

2. Dip the electrode into the second buffer solution. 
3. Press [OK] to start the automatic reading function 

and the calibration. 
4. After that, dispose of the buffer solution and rinse 

the electrode with water. 

CALDATA pH 

slope 

- 60.17 mV / pH 

asym. pot. 

19 mV 

Immediately after the calibration, its result is 
displayed automatically: 

sensor slope in mV /pH 

asymmetry potential of the electrode in mV. 
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Error messages during the reading in of the 
voltage signal of the pH electrode 
The calibration may be aborted in the following 
cases: 

If the electrode is faulty or a wrong buffer has 
been used. 
- The message "fault of electrode /buffer" is 

displayed. 
If the electrode does not reach a stable 
measuring signal in 120 seconds. 

- The message "calibration time exceeded" is 
displayed. 

If the result of the plausibility testing of the pH 
calibration data is upward /downward violation of 
the slope range of -50 to -62 mV /pH. 

- The message "slope error is displayed. 
Downward /upward violation of the 
precision /exactness range from -60 to +60 mV. 

- The message "error asym. pot." is indicated. 
The calibration process will be aborted in all four 
cases. 

Press [OK] to return to the "calibration" menu 
automatically. 

If the process is aborted, the old calibration date will 
not be overwritten! 

Manual temperature compensation 
With deactivated temperature measurement, the 
water temperature for compensation should be 
entered manually after calibration. The default value 
is 25 °C. 

1. Determine the water temperature with a 

thermometer. 
2. Press [Cal] to switch to the calibration function. 

Select the line "pH ", and press [OK] to switch to 
the "pH" calibration menu. 

3. Select "manual temp. ", and press [OK] to switch 
to the corresponding menu. 

manual temp. 

25 °C 

4. Enter the water temperature. 
- The water temperature is shown in °C (Celsius) 

or in °F (Fahrenheit), as selected in the "setup" 
menu "measuring ranges ". 

5. Press [OK] to return to the "calibration" menu 
automatically. 

Cal. cycle 
Following selection of "cal. cycle" in the 
"measured value" menu, a countdown function is 
started which triggers the alarm signal "calibrate 
sensor" following expiry of a defined time interval 
of 1 -100 days. 

Cal result 
The result of the current (last) calibration can be 
displayed at any time using the "cal result" menu 
item. 
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13.9.2 Calibration of the parameters chlorine, chlorine dioxide, peroxide, ozone and peracetic acid 

chlorine, 
chlorine dioxide, 
peroxide, ozone, 
peracetic acid 

cal. meas. 
value 

IOW 
on 

reference 
value 

slope 

0 -100 days 

automatic reading of the 
cell signal and calibration 

cal result: 
slope 

Fig. 31 Calibration of the parameters chlorine, chlorine dioxide, peroxide, ozone and peracetic acid 

Having switched to the calibration function by 
pressing [Cal], the display is in the mode "measured 
value" and indicates the current measured value. 
1. Press [OK] to switch to the calibration menu (the 

first line reads "chlorine ", for instance "). 

2. Select the line "cal. meas. value ", and press [OK] 
to switch to the corresponding menu. 
In the bottom line, the entry field (value in mg /I) 
for the reference value (determined 
photometrically or analytically) and the present 
cell current or electrode current (in pA) are 
displayed. 

cal. meas. value 

0.45 mg/I 

I-cell 10.4 pA 
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3. Enter a reference value (for example determined 
photometrically with the Grundfos DIT 
photometer). 

4. Press [OK] to start calibration. 
- An automatic reading function reads in the 

sensor data, and the calibration is carried out. 
- The slope (sensitivity) of the sensor is 

calculated. 
Immediately after calibration, the result of the 
calibration is indicated automatically 
(first line: "cal. meas. value "): 
- The slope of the sensor in pA /ppm is displayed. 

CALDATA chlorine 

slope 

34.67 pA / ppm 
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13.9.3 Calibration of fluoride measurement 
In principle, the calibration of a fluoride single -rod 
measuring chain can be compared with the 
calibration routine of a pH electrode. 
See section 13.9.2 Calibration of the parameters 
chlorine, chlorine dioxide, peroxide, ozone and 
peracetic acid. 
Two standard solutions are used to generate defined 
electrode signals, depending on temperature. 
1. Press [Cal] to switch to the calibration function, 

and press [OK] to switch to the "fluoride" 
calibration menu. 

- In the "fluoride" menu, the line "cal photometer" 
is indicated in addition to the lines "cal. meas. 
value ", "cal result" and "cal. cycle ". 

fluoride 

cal meas value 

cal photometer 

cal result 

cal. cycle 

Entering temperature of standard solution and 
calibrating 
1. Select the line "cal. meas. value" in the "fluoride" 

menu. 

- After that, the device automatically switches to 
the "temperature" menu. 

2. Enter the temperature of the standard solution 
using the [Up] and [Down] buttons. 

Two standard solutions are used to generate defined 
electrode signals, depending on temperature. 
The numerical values of the two standard solutions 
for the calibration function are defined as: 

standard solution 1 (Cal 1): 
0.5 ppm fluoride (colour code: green) 
standard solution 2 (Cal 2): 
2.0 ppm fluoride (colour code: blue). 

Note I 

Note 

If necessary (for example if different 
standard solutions are used), both 
values can be adjusted dynamically 
within the selected measuring range. 

The temperature of the standard 
solutions must be entered even in the 
case of configured temperature 
measurement/compensation for the 
following reasons: 

- The fluoride electrode is removed 
from the process when it is 
calibrated. 

- The temperature of the standard 
solutions may differ from the 
process temperature. 

Standard solution 1 

1. Fill the first standard solution into a clean 
calibration cup, and dip the cleaned electrode 
into this solution. 

2. Press [OK] to switch to the "cal 1" menu. 

- The entry field for concentration 1 is indicated. 
- The corresponding sensor voltage is indicated. 

cal. meas. value 

0.50 mg/I 

U cell 99.0 mV 

3. Change the concentration using the [Up] and 
[Down] buttons. 

4. Press [OK] to start the automatic reading of the 
applied sensor voltage. 

5. Press [OK] after the calibration is finished. 
The device switches to the "cal 2" menu 
automatically. 

Standard solution 2 

1. Fill the second standard solution into a clean 
calibration cup, and dip the cleaned electrode 
into this solution. 

2. Press [OK] to switch to the "cal 2" menu. 
- The entry field for concentration 2 is indicated. 
- The corresponding sensor voltage is indicated. 

3. Change the concentration using the [Up] and 
[Down] buttons. 

4. Press [OK] to start the automatic reading of the 
applied sensor voltage. 

5. Press [OK] when the calibration is completed. 
The result of the calibration is displayed: 
- sensor slope in mV /dec. 
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Error messages during the reading in of the 
voltage signal of the fluoride electrode 
The calibration may be aborted in the following 
cases: 

If the electrode does not come to a stable 
measuring signal in 120 seconds. 
- The message "calibration time exceeded" is 

indicated. 
If the result of the plausibility testing of the 
fluoride calibration data is upward /downward 
violation of the slope range of -50 to 
-62 mV /dec. 

- The message "slope error" is displayed. 
The calibration process is aborted in both cases. 

Press [OK] to return to the "calibration" menu 
automatically. 

If the process is aborted, the old calibration date will 
not be overwritten! 

Manual temperature compensation 
With deactivated temperature measurement the 
water temperature for compensation should be 
entered manually after calibration. The default value 
is 25 °C. 

1. Determine the water temperature with a 
thermometer. 

2. Press [Cal] to switch to the calibration function. 
Select the line "fluoride ", and press [OK] to 
switch to the "fluoride" calibration menu. 

3. Select "manual temp. ", and press [OK] to switch 
to the corresponding menu. 

manual temp. 

25 °C 

4. Enter the water temperature. 
- The water temperature is shown in °C (Celsius) 

or in °F (Fahrenheit), as selected in the "setup" 
menu "measuring ranges ". 

5. Press [OK] to return to the "calibration" menu 
automatically. 
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Photometrically determined reference value 
The signal generated by the fluoride single -rod 
measuring chain is strongly influenced by the 
composition of the sample water. 

Thus a shift (a so- called offset shift) of the 
electrode characteristic occurs whereas the 
electrode slope remains constant. 
This offset shift can be compensated with the 
help of a photometric measurement. 

cal photometer F- 

0.10 mg/I 

U cell 85 mV 

1. Enter the photometrically determined measured 
value in the "cal photometer F-" menu. 

2. The automatic reading function reads the sensor 
data, and the calibration is carried out. 

3. The device switches to the "calibration" menu 
automatically. 

13.9.4 Redox measurement 
Calibration is not necessary in connection with 
redox measurement. 
If redox is selected as main parameter, [Cal] is 
out of function. 
To check a single -rod measuring chain for redox, 
use a special redox buffer (for example Grundfos 
redox buffer 220 mV, product number: 96609166 
/ 549 -051). 
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13.10 Manual operation 
The manual operation mode is used to switch off the 
automatic control and run the control relays 
manually. 

Manual operation is only possible after 
a controller has been configured. 
Manual operation can only be accessed 
with calibration rights or full rights. 

1. Press [Man]. 

manual operation 

controller 

stop 

2. Depending on the set access rights, it may be 
necessary to enter the four -digit code number 
using the [Up] and [Down] buttons. 
- The LED next to [Man] illuminates. 

3. The display reads "controller stop ": All configured 
controllers are switched off. 

- With configured two -position and continuous 
controllers, the actuating variable is set to O. 

- With configured three -position step controllers, 
the actuating variable keeps its current 
position, i.e. the final control element is not 
closed. 

- With configured -limit contacts, the 
corresponding relay is switched off. 

manual operation 

controller 

active 

4. Press [Man] to return to automatic operation. 
- The LED next to the button goes out. 
- The message "controller active" is shown on 

the display for five seconds. 
- After that, the device automatically returns to 

the menu from which the manual operation was 
started. 

Note 

Every time the manual- operation mode 
is entered, every single controller type 
must be activated again. 
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13.10.1 Manual operation with configured two- position and continuous controllers 

"Man" 

controller 
stop 

manual 
operation 

relay 1/2 

econt. 
controller 

dosing flow 
0 -100 % 

dosing flow 
0 -100 % 

Fig. 32 Manual operation with configured two -position and continuous controllers 

With configured two -position controllers, the relay 
outputs 1 and 2 as well as the output 
"cont. controller" can be separately run manually. 

By selecting the relay output, the dosing flow of the 
pump /pumps can be changed. 

manual operation 

controller 

stop 

1. Having switched to manual operation, the 
message "controller stop" is displayed for 
five seconds. 
- All controllers are switched off. 

- The final control elements are closed (set to 0). 

manual operation 

0.01 mg/I 
1 2 

5.20 pH c 

22 °C c 

2. After that, the device automatically switches to 
the mode "display measured value" 
(first line: "manual operation "). 
- The controller control display is shown on the 

right side of the display window. Either control 
field 1 is present for relay 1, or there is a field 
for the continuous controller. 

See section 13.6.3 Selection and configuration of the 
continuous controller. 

50 
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- Since switching to manual operation will cause 
all controllers to be switched off, none of the 
control fields are filled (there are no areas 
displayed inversely). 

3. Press [OK] to switch to the subsequent menu. 
Three options are available: 
relay output 1 

relay output 2 

continuous controller. 

4. Select relay output 1 using the [Up] and [Down] 
buttons. Press [OK] to switch to the 
corresponding menu. 

5. Set the desired dosing rate of the pump using the 
[Up] and [Down] buttons. 

relay 1 

0% 

dosing flow 

6. For relay output 2 and the output continuous 
controller, proceed similarly to relay output 1. 

7. Press [OK] to start the controller at the selected 
dosing flow. 

- The display shows the controller control display 
which depends on the selected dosing flows. 

See section 13.6.5 Controller control fields on the 
display. 
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13.10.2 Manual operation with configured limit contact and continuous controller 

¡ ¡ controller manual I relay 1 /2 on 
stop operation off 

J J 

cont. controller dosing flow 
0 -100 % 

Fig. 33 Manual operation with configured limit contact and continuous controller 

Manual operation with configured limit contacts is 
largely similar to manual operation with two -position 
controllers. See section 13.10.1 Manual operation 
with configured two- position and continuous 
controllers. 
The difference: When the desired relay output is 
selected, the relay can be switched on or off. 

manual operation 

0.01 mg/I 

5.20 pH c 

22 °C c 

1. Press [OK] to start the controller. 

- The display shows the controller control display 
in its dependence on the switching state of the 
relay or in dependence of the selected dosing 
flow with continuous control. 

See section 13.6.5 Controller control fields on the 
display. 
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13.10.3 Manual operation with configured three -position step controller 

Fig. 34 Manual operation with configured three -position step controller 

With configured three -position step controllers, the 
final control element (for example the servo motor of 
a dosing pump) can be manually opened or closed 
and can be set to STOP. 

manual operation 

controller 

stop 

Having switched to manual operation, the 
message "controller stop" is displayed for 
five seconds. 
- All configured controllers are switched off. 
- The actuating variable keeps its current 

position, i.e. the final control element (motor) is 
not closed. It is simply stopped at its last 
position (motor stop). 

manual operation 

0.01 mg/I 
1 2 

5.20 pH c 

22 °C c 
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- The controller control display is shown at the 
right margin of the display, beneath the first 
line (manual operation): the control fields 1 and 
2 for relay 1 and 2 (plus, if applicable, " >" for 
external setpoint "). 

- Since switching to manual operation will cause 
all controllers to be switched off, none of the 
control fields is filled (there are no areas 
displayed inversely . 

3 -pos. ctrl. 

motor stop 

1. On pressing [OK], the message "motor stop" is 
shown. 

2. Depending on the operating needs, start the 
motor by pressing the [Up] button or stop the 
motor by pressing the [Down] button. 

3. Depending on the choice, either relay 1 (motor 
"open") or relay 2 (motor "closed ") will be 
activated as long as the respective [Up] and 
[Down] buttons are pressed. 

4. On releasing the [Up] and [Down] buttons, the 
motor will stop at its last position ( "motor stop "), 
i.e. none of the two relays will be activated. 

5. Press [OK] to return to the controller control 
display. 

- The control fields for the two relays remain 
empty, since no relay is activated (motor stop). 
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14. Fault finding 

Noie 
Faults during the measurement, see installation and operating instructions for the electrode 
or measuring cell. 

Fault Cause Remedy 

1. No display following start-up. a) 

2. pH measurement: a) 
Display permanently indicates 
pH approximately 7. 
- Measurement of oxidisers: 

Display permanently indicates 
zero. 

- Redox measurement: 
Display permanently indicates 
approximately 0 mV. 

No power supply. 

Short- circuit in cable between 
measuring cell and instrument 
amplifier, moisture in connectors. 

Connect the power supply. 

Check the connection cable 
and eliminate short- circuit and 
moisture. 

3. Display permanently at a) 
full -scale value. 

Open circuit in cable between 
measuring cell and instrument 
amplifier. 

Check the connection cable 
and reestablish connection. 

4. Display with measured value 
unsteady. 

a) Interferences on cable from 
electrode /measuring cell. 

Check that the display is 
properly connected. 

b) pH and redox measurement: air in 
sample -water flow. 

Check the sample -water 
supply system (pipes, etc.) 
and make changes, 
if necessary. 

c) pH and redox measurement: 
sample -water flow interrupte. 

Check the sample -water 
supply system (pipes, etc.) 
and make changes, 
if necessary. 

d) Cable between 
electrode /measuring cell and 
instrument amplifier broken. 

Check the connection cable 
and reestablish connection. 

e) Sensor /electrode faulty. Replace the sensor /electrode. 

5. Measurement of oxidisers: 
insufficient sensitivity of 
measuring cell. 

a) Measuring cell contaminated or 
passivated by deposits. 

Disassemble the measuring 
cell, and clean the electrode 
surface. 

6. pH and redox measurement: 
Display with measured value 
reacts extremely slowly. 

a) Electrode aged. Replace the electrode. 

b) Electrode dirty. Clean the electrode. 

7. pH and redox measurement: a) Wrong buffer solution used. 
error message during 
calibration. 

Use the correct buffer 
solution. 

b) Electrode aged. Replace the electrode. 

c) Electrode dirty. Clean the electrode. 

8. Device cannot be set. a) Incorrect code set (device 
protected against adjustment). 

See section 13.5.7 Code 
function. 

9. Faulty control. a) Device is incorrectly 
parameterised. 

Check the settings and match 
them to the local conditions. 
If necessary, reset the device 
to the factory settings. 

15. Maintenance 
The device is maintenance -free. 
Repairs can only be carried out in the factory by 
authorised personnel. 

16. Disposal 
This product or parts of it must be disposed of in an 
environmentally sound way. Use appropriate waste 
collection services. If this is not possible, contact the 
nearest Grundfos company or service workshop. 

Subject to alterations. 
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Argentina 
Bombas GRUNDFOS de Argentina S.A. 
Ruta Panamericana km. 37.500 Lote 
34A 
1619 - Garin 
Pcia. de Buenos Aires 
Phone: +54 -3327 414 444 
Telefax: +54 -3327 411 111 

Australia 
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61 -8- 8461 -4611 
Telefax: +61 -8 -8340 0155 

Austria 
GRUNDFOS Pumpen Vertrieb 
Ges.m.b.H. 
Grundfosstraße 2 
A -5082 Grödig /Salzburg 
Tel.: +43- 6246 -883 -0 
Telefax: +43- 6246 -883 -30 

Belgium 
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81 -83 
B -2630 Aartselaar 
Tél.: +32 -3 -870 7300 
Télécopie: +32 -3 -870 7301 

Belorussia 
IlpegcraBHrenbCreo rPYH/ cl oc B 

MNHCKe 

220123, MNHCK, 
yn. B. XopyxceÑ, 22, ocp. 1105 
Ten.: +(37517) 233 97 65 
maKC: (37517) 233 9769 
E -mail: grundfos_minsk @mail.ru 

Bosnia /Herzegovina 
GRUNDFOS Sarajevo 
Trg Heroja 16, 
BiH -71000 Sarajevo 
Phone: +387 33 713 290 
Telefax: +387 33 659 079 
e -mail: grundfos @bih.net.ba 

Brazil 
BOMBAS GRUNDFOS DO BRASIL 
Av. Humberto de Alencar Castelo 
Branco, 630 
CEP 09850 - 300 
sao Bernardo do Campo - SP 
Phone: +55 -11 4393 5533 
Telefax: +55 -11 4343 5015 

Bulgaria 
Grundfos Bulgaria EOOD 
Slatina District 
Iztochna Tangenta street no. 100 
BG - 1592 Sofia 
Tel. +359 2 49 22 200 
Fax. +359 2 49 22 201 
email: bulgaria©grundfos.bg 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1 -905 829 9533 
Telefax: +1 -905 829 9512 

China 
Grundfos Alidos 
Dosing & Disinfection 
ALLDOS (Shanghai) Water Technology 
Co. Ltd. 
West Unit, 1 Floor, No. 2 Building (T 4 -2) 
278 Jinhu Road, Jin Qiao Export Pro- 
cessing Zone 
Pudong New Area 
Shanghai, 201206 
Phone: +86 21 5055 1012 
Telefax: +86 21 5032 0596 
E -mail: grundfosalldos-CN©grund- 
fos.com 

China 
GRUNDFOS Pumps (Shanghai) Co. Ltd. 
22 Floor, Xin Hua Lian Building 
755 -775 Huai Hai Rd, (M) 
Shanghai 200020 
PRC 
Phone: +86- 512 -67 61 11 80 
Telefax: +86- 512 -67 61 81 67 

Croatia 
GRUNDFOS CROATIA d.o.o. 
Cebini 37, Buzin 
HR -10010 Zagreb 
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499 
www.grundfos.hr 

Czech Republic 
GRUNDFOS s.r.o. 
Capkovského 21 
779 00 Olomouc 
Phone: +420 -585 -716 111 

Telefax: +420 -585 -716 299 

Denmark 
GRUNDFOS DK A/S 
Martin Bachs Vej 3 

DK -8850 Bjerringbro 
Tlf.: +45 -87 50 50 50 
Telefax: +45 -87 50 51 51 
E -mail: info_GDK @grundfos.com 
www.grundfos.com /DK 

Estonia 
GRUNDFOS Pumps Eesti OÜ 
Peterburi tee 92G 
11415 Tallinn 
Tel: + 372 606 1690 
Fax: + 372 606 1691 

Finland 
OY GRUNDFOS Pumput AB 
Mestarintie 11 

FIN -01730 Vantaa 
Phone: +358-3066 5650 
Telefax: +358 -3066 56550 

France 
Pompes GRUNDFOS Distribution S.A. 
Parc d'Activités de Chesnes 
57, rue de Malacombe 
F -38290 St. Quentin Fallavier (Lyon) 
Tél.: +33 -4 74 82 15 15 
Télécopie: +33 -4 74 94 10 51 

Germany 
GRUNDFOS Water Treatment GmbH 
Reetzstraße 85 
D -76327 Pfinztal (Söllingen) 
Tel.: +49 7240 61 -0 
Telefax: +49 7240 61 -177 
E -mail: gwt©grundfos.com 

Germany 
GRUNDFOS GMBH 
SchlOterstr. 33 
D -40699 Erkrath 
Tel.: +49 -(0) 211 929 69 -0 
Telefax: +49 -(0) 211 929 69 -3799 
E -mail: infoservice©grundfos.de 
Service in Deutschland: 
E -mail: kundendienst @grundfos.de 

Greece 
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon -Markopoulou Av. 
P.O. Box 71 

GR -19002 Peania 
Phone: +0030 -210 -66 83 400 
Telefax: +0030 -210 -66 46 273 

Hong Kong 
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29 -33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852- 27861706 / 27861741 
Telefax: +852- 27858664 

Hungary 
GRUNDFOS Hungária Kft. 
Park u. 8 
H -2045 Törökbálint, 
Phone: +36 -23 511 110 
Telefax: +36 -23 511 111 

India 
GRUNDFOS Pumps India Private Lim- 
ited 
118 Old Mahabalipuram Road 
Thoraipakkam 
Chennai 600 096 
Phone: +91 -44 2496 6800 

Indonesia 
PT GRUNDFOS Pompa 
JI. Rawa Sumur Ill, Blok Ill / CC -1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62 -21 -460 6909 
Telefax: +62 -21 -460 6910 / 460 6901 

Ireland 
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park 
Ballymount Road Lower 
Dublin 12 
Phone: +353 -1 -4089 800 
Telefax: +353 -1 -4089 830 

Italy 
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4 

1 -20060 Truccazzano (Milano) 
Tel.: +39 -02- 95838112 
Telefax: +39 -02- 95309290 / 95838461 

Japan 
GRUNDFOS Pumps K.K. 
Gotanda Metalion Bldg. 5F, 
5- 21 -15, Higashi -gotanda 
Shiagawa -ku, Tokyo, 
141 -0022 Japan 
Phone: +81 35 448 1391 
Telefax: +81 35 448 9619 
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Korea 
GRUNDFOS Pumps Korea Ltd. 
6th Floor, Aju Building 679 -5 
Yeoksam -dong, Kangnam -ku, 135 -916 
Seoul, Korea 
Phone: +82 -2 -5317 600 
Telefax: +82 -2 -5633 725 

Latvia 
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs 
Augusta Deglava iela 60, LV -1035, Riga, 
Talr.: + 371 714 9640, 7 149 641 
Fakss: + 371 914 9646 

Lithuania 
GRUNDFOS Pumps UAB 
Smolensko g. 6 
LT -03201 Vilnius 
Tel: + 370 52 395 430 
Fax: + 370 52 395 431 

Malaysia 
GRUNDFOS Pumps Sdn. Bhd. 
7 Jalan Peguam U1/25 
Glenmarie Industrial Park 
40150 Shah Alam 
Selangor 
Phone: +60-3-5569 2922 
Telefax: +60 -3 -5569 2866 

México 
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15 
Parque Industrial Stiva Aeropuerto 
Apodaca, N.L. 66600 
Phone: +52 -81 -8144 4000 
Telefax: +52 -81 -8144 4010 

Netherlands 
GRUNDFOS Netherlands 
Veluwezoom 35 
1326 AE Almere 
Postbus 22015 
1302 CA ALMERE 
Tel.: +31 -88 -478 6336 
Telefax: +31 -88 -478 6332 
E -mail: info_gnl @grundfos.com 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 
17 Beatrice Tinsley Crescent 
North Harbour Industrial Estate 
Albany, Auckland 
Phone: +64 -9 -415 3240 
Telefax: +64 -9 -415 3250 

Norway 
GRUNDFOS Pumper A/S 
Stremsveien 344 
Postboks 235, Leirdal 
N -1011 Oslo 
Tlf.: +47 -22 90 47 00 
Telefax: +47 -22 32 21 50 

Poland 
GRUNDFOS Pompy Sp. z o.o. 
ul. Klonowa 23 
Baranowo k. Poznania 
PL -62 -081 Przeímierowo 
Tel: ( +48 -61) 650 13 00 
Fax: ( +48 -61) 650 13 50 

Portugal 
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhaes, 241 
Apartado 1079 
P- 2770 -153 Paço de Arcos 
Tel.: +351 -21 -440 76 00 
Telefax: +351 -21-440 76 90 

România 
GRUNDFOS Pompe Romania SRL 
Bd. Biruintei, nr 103 
Pantelimon county Ilfov 
Phone: +40 21 200 4100 
Telefax: +40 21 200 4101 
E -mail: romania @grundfos.ro 

Russia 
000 f pyHAcpoc 
POCCHA, 109544 MocKea, yn. WKOnbHa i 

39 
Ten. ( +7) 495 737 30 00, 564 88 00 
maKc ( +7) 495 737 75 36, 564 88 11 

E -mail grundfos.moscow©grundfos.com 

Serbia 
GRUNDFOS Predstavni§tvo Beograd 
Dr. Milutina Ivkovida 2a/29 
YU -11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 
496 
Telefax: +381 11 26 48 340 

Singapore 
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65 -6865 1222 
Telefax: +65 -6861 8402 

Slovenia 
GRUNDFOS d.o.o. 
$landrova 8b, SI -1231 Ljubljana- Örnuöe 
Phone: +386 1 568 0610 
Telefax: +386 1 568 0619 
E -mail: slovenia @grundfos.si 

South Africa 
Grundfos (PTY) Ltd. 
Corner Mountjoy and George Allen 
Roads 
Wilbart Ext. 2 
Bedfordview 2008 
Phone: ( +27) 11 579 4800 
Fax: ( +27) 11 455 6066 
E -mail: (smart@grundfos.com 

Spain 
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E -28110 Algete (Madrid) 
Tel.: +34 -91 -848 8800 
Telefax: +34 -91 -628 0465 

Sweden 
GRUNDFOS AB 
(Box 333) Lunnagardsgatan 6 
431 24 MtlIndal 
Tel.: +46(0)771 -32 23 00 
Telefax: +46(0)31 -331 94 60 

Switzerland 
GRUNDFOS ALLDOS International AG 
Schönmattstraße 4 
CH -4153 Reinach 
Tel.: +41 -61 -717 5555 
Telefax: +41 -61 -717 5500 
E -mail: grundfosalldos-CH©grund- 
fos.com 

Switzerland 
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH -8117 Fallanden /ZH 
Tel.: +41 -1 -806 8111 
Telefax: +41 -1 -806 8115 

Taiwan 
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min -Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886 -4 -2305 0868 
Telefax: +886 -4 -2305 0878 

Thailand 
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road, 
Dokmai, Pravej, Bangkok 10250 
Phone: +66 -2 -725 8999 
Telefax: +66 -2 -725 8998 

Turkey 
GRUNDFOS POMPA San. ve Tic. Ltd. 
Sti. 
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi, 
2. yol 200. Sokak No. 204 
41490 Gebze/ Kocaeli 
Phone: +90 - 262 -679 7979 
Telefax: +90 - 262 -679 7905 
E -mail: satis@grundfos.com 

Ukraine 
TOB 1PYH,g4)OC YKPAÏHA 
01010 Kil B, Byn. MocKOBcbKa 86, 
Ten.:( +38 044) 390 40 50 
max.: ( +38 044) 390 40 59 
E -mail: ukraine @grundfos.com 

United Arab Emirates 
GRUNDFOS Gulf Distribution 
P.O. Box 16768 
Jebel Ali Free Zone 
Dubai 
Phone: +971 -4- 8815 166 
Telefax: +971 -4 -8815 136 

United Kingdom 
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard /Beds. LU7 8TL 
Phone: +44- 1525 -850000 
Telefax: +44- 1525 -850011 

U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1- 913 -227 -3400 
Telefax: +1 -913- 227 -3500 

Usbekistan 
IlpegcTaBHrenbcTBO r PYH,gmOC B 

TawKeHTe 
700000 TawKeHr yn.YcMaHa HocHpa 1-Ñ 

TynHK 5 
TenecpoH: (3712) 55-68-15 
(D aim: (3712) 53-36-35 

Addresses revised 03.11.2010 
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BE >THINIO INNOVATE > 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

15.730011 V7.0 
Repl. 15.730011 V6.0 

91834770 0611 
Repl. 91834770 0309 

ECM: 1074843 

GB 

The name Grundfos, the Grundfos logo, and the payoff Be- Think- Innovate are registrated trademarks 
owned by Grundfos Management AIS or Grundfos NS, Denmark. All rights reserved worldwide. 

www.grundfos.com Gr:uNOFOSN 
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GRUNOFOS °N 
Company name: - 

Created by: - 
Phone: 
Fax: 
Date: 

Position Count 

1 

Description 

DDA 7.5 -16 

Product photo could vary from the actual product 

Product No.: 97722457 
DDA 7.5-16 FCM-SS/T/SS-F-31 WB 

The SMART Digital DDA is a compact positive displacement, diaphragm dosing pump with 
variable -speed drive (stepper motor) and intelligent control electronics with minimum 
energy consumption. The SMART Digital Dosing series operates at full stroke length to 
ensure optimum accuracy, priming and suction, even for high -viscosity or degassing 
liquids. The duration of each discharge stroke varies according to the capacity set, 
resulting in optimum smooth and continuous discharge flow. 
The click -stop mounting plate allows installation in three different positions without using 
any additional accessories. The control cube can be turned easily into front, left or right 
position. The click wheel and the multi- coloured backlit graphical, plain -text LC display 
make commissioning and operation intuitive. The control elements are protected by a 
transparent cover. 

The sensor -based FlowControl (FC) system detects malfunctions directly in the dosing 
head and displays them in plain text in the alarm menu, e.g. air bubbles, line burst, 
overpressure. The integrated flow measurement function (only FCM) measures the actual 
flow and makes additional monitoring and control equipment redundant (accuracy of ± 1,5 
% of set value in case of trouble -free process). The measured flow is displayed and can be 
integrated in the process control, e.g. SCADA. Furthermore, the AutoFlowAdapt function 
(only FCM) automatically adjusts the pump speed according to the process conditions to 
maintain target flow even at e.g. varying backpressure or air bubbles foaming (degassing 
drive strategy). 

The dosing head is composed of: 
- Long lifetime and universal, chemically resistant full -PTFE diaphragm. 
- Double ball valves for highest dosing accuracy. 
- Deaeration valve for easy start -up. 
- Pressure sensor. 

Operation modes: 
Manual dosing in ml/h, I/h or gph. 
Pulse control in ml /pulse (incl. memory function). 
Analog control 0/4-20 mA (scalable). 
Pulse -based batch function in ml, I or gal. 
Timer -based batch function (Dosing timer, cycle or week). 
Fieldbus control (Genibus prepared for ProflbusDP E -box). 

Other features: 
- Auto deaeration during pump standby to avoid breakdowns due to air -locking. 
- Two SlowMode steps (anti -cavitation), 50 % (maximum flow: 3.75 1/h) and 25 % 

(maximum flow: 1.8811h), e.g. for high -viscosity or degassing liquids. 

Unit price 

On 
request 

Printed from Grundfos CAPS (2012.04.040) G flu D FOS' N 
1 /5 
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G R`JN F05 °N 
Company name: - 
Created by: 
Phone: 
Fax:. 
Date: 

Position Count Description 

Service information display to show when service and which wear -part order 
number is required. 
Two-step key lock function to protect the pump against unauthorised access. 
Additional display function to provide further information, e.g. the actual mA input 
signal. 
Counter for total dosed volume (resettable), operating hours, etc. 
Save and load customised settings as well as reload of factory settings. 

Unit price 

Signal inputs /outputs: 
- Input for pulse, analog 014 -20mA, external stop. 

Input for low -level and empty-tank signal. 
Two potential -free output relays for max. 30 V AC /DC (configurable, e.g. alarm, 
stroke signal, pump dosing, timer etc.) 
Output analog 014 -20mA. 
Fieldbus communication interface (GeniBus, also for additional Profibus DP E -box 
to retrofit). 

Technical: 
Type key: DDA 7.5-16 FCM- SS/T /SS- F -31WB 
Max. Flow: 7.51/h 
Max. flow in slow mode 50 %: 3.75 I/h 
Max. flow in slow mode 25 %: 1.88 I/h 
Min flow: 2,5 ml /h 
Turn-down ratio: 1:3000 
Approvals on nameplate: CE,CSA -US,C -TICK. 
Valve type: Standard 
Maximúm viscosity at 100 %: 50 mPas 
Accuracy of repeatability: 1 % 

Materials: 
Dosing head: Stainless steel DIN 1.4401 
Valve ball: Stainless steel 
Gasket: PTFE 

Installation: 
Range of ambient temperature: 273 .. 318 K 
Maximum operating pressure: 1600 kPa 
Installation set: NO 
Installation type: No installation set 
Pump inlet: Threaded, NPT 1/4" 
Pump outlet: Threaded, NPT 1/4" 
Max. Suction lift during operation: 6 m 
Max. Suction lift during priming: 2 m 

Liquid: 
Pumped liquid: any viscous fluid 
Liquid temperature range: 263 .. 318 K 
Liquid temp: 293 K 
Density: 998.2 kg /m' 

Electrical data: 
Maximum power input - Pl: 
Main frequency: 
Rated voltage: 
Enclosure class (IEC 34 -5): 
Type of cable plug: 
Mains cable: 
Inrush current: 

18 W 
50 Hz 
1 x 100 -240 V 
IP65 / NEMA 4X 
USA, Canada 
1.5 m 
25A at 230V for 2ms 
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GrtuNOFOS° 
Company name: 
Created by: 
Phone: 
Fax: 
Date: 

Position Count Description 

Controls: 
Control variant: FCM 
Level control: YES 
Analog input: 0/4-20 mA 
Pulse control: YES 
Ext. Stop input: YES 
Analog output: 0/4-20 mA 
Output relays: 2 
Bus communication: YES 

Others: 
Net weight 3 kg 
Gross weight: 4 kg 
COLOR: GREEN 

Unit price 
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Company name: - 
Created by: - 
Phone: 

[Uj 
( D) [P' ® » -0 Fax: 

Date: 

97722457 DDA 7.5-16 50 Hz 

H DDA 7.5-16, 50 Hz 
(bar) 

16 

14 

12 

10 

Pumped liquid = any viscous fluid 
Liquid temperature = 293 K 
Density = 1000 kg/m3 

i ¡Í 
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GRUNFOSmN 
Company name: - 

Created by: - 
Phone: 
Fax: 
Date: 

Description 

Product Number: 

Technical: 
Type key: 

Max. Flow: 
Max. flow in slow mode 50 %: 
Max. flow in slow mod e 25 %: 
Min flow: 
Turn-down ratio: 
Approvals on nameplate: 
Valve type: 
Maximum viscosity at 100 %: 
Accuracy of repeatability: 

Materials: 
Dosing head : 
Valve ball: 
Gasket: 

Installation: 
Range of ambient temperature: 
Maximum operating pre ssure: 
Installation set: 
Installation type: 
Pump inlet: 
Pump outlet: 
Max. Suction lift during operation: 
Max. Suction lift during priming: 

Liquid: 
Pumped liquid: 
Liquid temperature range: 
Liquid temp: 
Density: 

Electrical data: 
Maximum power input - Pl: 
Main frequency: 
Rated voltage: 
Enclosure dass (IEC 34 -5): 
Type of cable plug: 
Mains cable: 
Inrush current: 

Controls: 
Control variant: 
Control panel: 
Level control: 
Analog input: 
Pulse control: 
Ext: Stop input: 
Analog output: 
Output relays: 
Bus communication: 

Others: 
Net weight: 
Gross weight: 
COLOR: 

Value 
DDA 7.5-16 
97722457 
5710622726008 

H 

(bar) Pumped liquid = any viscous fluid 
,Liquid temperature = 293 K - I 

Density = 1000 kg /m' 

DDA 7.5-16 
FCM-SS/T/SS-F-31 WB 
7.5 1/h 

3.75 Uh 

1.88 Uh 

2,5 mUh 
1:3000 
CE,CSA-US,C-TICK 
Standard 
50 mPas 
1% 

12 

Stainless steel DIN 1.44.01 

Stainless steel 
PTFE 

273 .. 318 K 
1600 kPa 
NO 
No installation set 
Threaded, NPT 1/4" 
Threaded, NPT 1/4" 
6m 
2m 

4 

2 

1 2 3 4 5 0(Uh) 

any viscous fluid 
263 .. 318 K 
293 K 
998.2 kg/m' 

18 W 
50 Hz 
1 x 100 -240 V 
IP65 /NEMA4X 
USA, Canada 
1.5 m 
25A at 230V for 2ms 

FCM 
FRONT -MOUNTED 
YES 
0/4 -20 mA 
YES 
YES 
0/4 -20 mA 
2 
YES 

3 kg 
4 kg 
GREEN 
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GRUNDFOS PRODUCT GUIDE 

SMART Digital 
DDA, DDC, DDE 

Digital Dosing TM 
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Mission 

It is our mission - the basis of our existence - to successfully develop, produce and sell high -quality pumps and 
pumping systems world -wide, contributing to a better quality of life and a healthy environment 

Bjerringbro, Denmark 

Fresno, California Olathe, Kansas 

Monterrey, Mexico Allentown, Pennsylvania Oakville, Ontario 

World's leading pump company 

World's largest manufacturer of circulator pumps 

Second largest manufacturer of submersible motors in the world 

Global headquarters in Denmark 

North American headquarters in Kansas City - Manufacturing in Fresno, California 

80 companies in 45 countries 
More than 16 million motors and pumps produced annually worldwide 

North American companies operating in USA, Canada and Mexico 

Continuous reinvestment in growth and development enables the company to 

BE responsible, THINK ahead, and INNOVATE 

CRUNtaFOS S 3 
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Product introduction DDA, DDC, DDE 

Introduction 

Fig. 1 DDA, DDC, DDE 

Digital Dosing 
The SMART Digital generation DDA, DDC and DDE 
with powerful variable -speed stepper motor brings 
state -of- the -art technology to perfection, combining 
expert knowledge and patented dosing solutions. With 
Smart Digital Dosing, traditional adjustments such as 

stroke length / stroke frequency used on a synchronous 
motor or solenoid drives are now a thing of the past. 

Featu res 

Unique flexibility with only a few variants 
The click -stop mounting plate makes the new pump 
more flexible. Three different positions are possible 
without using any additional accessories such as wall 
brackets. Service and pump exchange are now fast and 
easy simply by clicking the pump in and out of the 
mounting plate. The control cube on the DDA and DDC 
pump can be lifted and turned easily into three different 
positions: front, left or right. 

Fig. 2 Modularity of the control cube 

A turn -down ratio of up to 3000:1, a wide supply voltage 
range (100 -240 V; 50/60 Hz), combined connection 
sets and other features reduce the models and variants 
to a minimum. 

Precise and easy setting / usability and interaction 
The operator can easily install the pump and set it to 
pump exactly the quantity of dosing liquid required for 
the application. The pump flow setting is read directly 
on the display, and it is shown in gph, ml /h, or 
I /h. 

The click wheel (turn- and -push knob) and the graphical 
LCD with plain -text menu in more than 20 languages 
make commissioning and operation intuitive. The LCD 
is backlit in different colors, so the pump status can be 

seen from a distance (traffic -light concept). 

hopÑC atll itl 

Fr'l Manual 
7.50 I :' h 

0.0mll'h 

Fig. 3 Display DDA, DDC 

Thanks to a variety of operation modes, signal inputs 
and outputs, the pump can easily be integrated into 

various processes. 

Advanced process reliability 
An intelligent drive and microprocessor control ensures 
that dosing is performed precisely and with low 
pulsation, even if the pump is dosing high- viscosity or 
degassing liquids. Malfunctions - such as those 
caused by air bubbles - are detected quickly by the 
maintenance -free FlowControl system and then 
displayed in the alarm menu. The AutoFlowAdapt 
function automatically adjusts the pump according to 

the process conditions, such as varying backpressure. 
The integrated flow measurement makes additional 
monitoring and control equipment redundant. 

Designed to save costs 
In general, the initial investment in a dosing pump 
installation is low compared to its life cycle costs 
including the cost of the chemicals. These features 
minimize life cycle costs: 

No underdosing or overdosing due to high dosing 
accuracy and FlowControl 

Longer maintenance intervals thanks to the 
universal chemical resistance of the full -PTFE 
diaphragm 

Reduced energy consumption thanks to state -of- 
the -art drive technology. 

4 CRUNI2F05N 
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Product introduction DDA, DDC, DDE 

Applications 
There are three application- oriented type ranges: DDA, 

DDC, and DDE. 

DDA 

High -end pump models for extended flow and pressure 
ranges with sensor -based FlowControl and 
measurement functions for challenging industrial 
applications, such as: 

Process water 

food and beverage 

ultrafiltration and reverse osmosis 

pulp and paper 

boiler feed water 

CIP (Clean -In- Place). 

DDC 

User -friendly pump range with standard inputs and 
outputs for common applications, such as: 

Drinking water 

waste water 

swimming pool water 

cooling tower 

chemical industry. 

DDE 

Economical pump range with basic functions including 
manual operation or control via PLC for OEM 
applications, such as: 

Car wash 

irrigation 

well water. 

GRUNCDFOSN 5 
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Product overview SMART Digital 

Performance range 

P [bar] 

16 

P [Ps7 

232 

DDA 7.5-16 

10 150 

7 101 

4 60 

o o 

DDC 6-10 
DDE 6-10 

Fig. 1 Smart Digital performance range 

15 17 

8 Q [gph] 

30 Q [Uh] 
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Indentification DDA, DDC, DDE 

Type key 

Example: 

Type range 

DDE 

DDC 

DDA 

DDA 7.5- 16 AR- PP N IC -F -3 1 U2U2 F G 

Maximum flow (I1h) 

Maximum pressure (bar) 

Control variant 

B 

P 

A 

AR 

FC 

FCM 

Basic (DDE) 

B with pulse mode (DDE) 

Standard (DDC) 

A with alarm relay and analog input 

AR with FlowControl (DDA) 

FC with flow measurement (DDA) 

Dosing head variant 

PP 

PVC 

PV 

SS 

Polypropylene 

Polyvinyl chloride" 
PVDF (polyvinylidene fluoride) 

Stainless steel (316L - 1.4401) 

Gasket material 
E EPDM 

FKM 

T PTFE 

Valve ball material 

C Ceramic 

SS Stainless steel (316 - 1.4401) 

Control cube position 

F Front -mounted (change to left and right possible) 

X No control cube (DDE) 

Design 

G Grundfos Alldos 

Mains plug 

F 

B 

G 

E 

J 

L 

X 

EU (Schuko) 

USA, Canada, Mexico 

UK 

Australia, New Zealand, Taiwan 

Switzerland 

Japan 

Argentina 

No plug (only 24-48 VDC) "' 
Connection, suction/discharge 

U2U2 Hose 4/6 mm, 6/9 mm, 6/12 mm, 9/12 mm 

U7U7 Hose 0.17" x 1/4 "; 1/4" x 3/8 "; 3/8" x 1/2" 

AA Threaded, Rp 1/4 ", female (SS) 

VV Threaded, NPT 1/4 ", female (SS) 

XX No connection 

Installation set* 

1001 Hose 4/6 mm 

(up to 2.0 gph (7.5 I /h), 232 psi (16 bar)) 

1002 Hose 9/12 mm 

(up ío15.85 gph (60 I /h), 189 psi (13 bar)) 

1003 Hose 0.17" x 1/4" 

(up to 2.0 gph (7.5 I /h), 232 psi (16 bar)) 

1004 Hose 3/8" x 1/2" 

(up to 15.85 gph (60 1 /h), 150 psi (10 bar)) 

Valve type 

1 Standard 

2 Spring -loaded 

1.45 psi (0.1 bar) suction opening pressure 
1.45 psi (0.1 bar) discharge opening pressure 

Supply voltage 

3 1 x 100-240 V, 50/60 Hz 

I 24-48 VDC (DDC) """ 

Including 2 pump connections, foot valve, injection unit, 19.6 ft (6 m) PE discharge hose, 6.5 ft (2 m) PVC suction hose, 
6.5 ft (2 m) PVC deaeration hose (4/6 mm) 

Max pressure rating on PVC heads is 150 PSI (10 bar) 

" "' Availability TBD 
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Functions DDA, DDC, DDE 

Overview of functions 

DDA 

Control variant: FCM FC 

s 
r 

AR 

DDC DDE 

P 

o 

2 

r 

General 

Digital Dosing: Internal stroke speed and frequency control 

Mounting plate (basic / wall mounting) 

,Control panel, see page 10 

Control cube mountable in three positions: front, left, right 

Control panel position: front mounted 

Transparent protective cover for control elements 

Capacity setting in US gallons, milliliters, or liters 

Graphical display with background light in four colors for status 
indication: white, green, yellow, red 

Plain -text menu in different languages 

Turn- and -push knob (click wheel) for easy navigation 

Capacity adjustment knob (0.1 - 100 %) 

Start / Stop key 

Priming button 

Operation mode switch (manual / pulse) 

Operation modes, see page 12 

Manual speed control 

Pulse control in ml /pulse 

Pulse control (X:1) 

Analog control 0/4 -20 mA 

Batch control (pulse-based) 

Dosing timer cycle 

Dosing timer week 

Fieldbus control 

Functions, see page 14 

Auto deaeration also during pump standby 

FlowControl system with selective fault diagnostic 

Pressure monitoring (min / max) 

Flow measurement 

AutoFlowAdapt 

SlowMode (anti -cavitation) 

Calibration mode 

Scaling of analog input 

Service information display 

Relay setting: alarm, warning, stroke signal, pump dosing 

Relay setting (additionally): timer cycle, timer week 

Inputs /outputs, see page 15 

Input for external stop 

Input for pulse control 

Input for analog 0/4 -20 mA control 

Input for low -level signal 

Input for empty tank signal 

Output relay (2 relays) 

Output analog 0/4 -20 mA 

Input / Output for GeniBus 

Input / Output for E -box (Profibus DP or additional alarm relays) 
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Functions DDA, DDC, DDE 

Functional description 
The electronically controlled variable -speed motor 
(stepper motor) of the DDA, DDC and DDE pumps 
provides optimum control of the stroke speed. The 
duration of each discharge stroke varies according to 
the set capacity, resulting in optimum discharge flow in 

any operating situation, while the duration of each 
suction stroke is constant (see figure below). 

The advantages are as follows: 

The pump always operates at full stroke length, 
independent of the set capacity; this ensures 
optimum accuracy, priming and suction. 

A capacity range of up to 3000:1 (turndown ratio) 
reduces variants and spare parts. 

Smooth and continuous dosing ensuring an 
optimum mixing ratio at the injection point. The 
need for a static mixer may be eliminated in some 
applications. 

Significant reduction of pressure spikes, preventing 
mechanical stress on wearing parts such as 
diaphragm, tubing, connections, resulting in longer 
life expectancy on the pump and components. 

The installation is less affected by long suction and 
discharge lines. 

Easier dosing of high- viscosity and degassing 
liquids (SlowMode). 

The optimum dosing control shown below takes place 
in any operation mode. 

Capacity SlowMode 
setting 

100 % 

Discharge 

in 
i L 

Suction 

Discharge 

50 % 
LJ 

Suction 

Discharge 

10 % 

Suction 

Discharge 

10 % 50 % 

Suction Extended suction stroke (SlowMode) 

Fig. 2 Relation between stroke -frequency adjustment and capacity 

Duration 

Duration 

Duration 

Duration 
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Functions DDA, DDC, DDE 

Control cube (DDA and DDC) Operating elements DDE 
DDA and DDC pumps are supplied with front -mounted 
control cube. The position of the control cube can easily 
be changed by unfastening 2 screws, lifting the cube, 
turning it to 90 or 180 degrees horizontally and 
fastening both screws again. 

Fig. 3 Two of three possible control cube positions: 

front, left, or right side of the pump 

Operating elements DDA and DDC 

Start/Stop key 

1 

Fig. 5 Operating elements 

Logarithmic scale 

Capacity adjustment knob 

Status LED pulse* 

Operation mode switch' 

Status LED manual' 

Mechanical lock 

100 % key* 

DDE 

The capacity of the pump can easily be adjusted in % 
of the maximum flow with the capacity adjustment knob. 

* Applies to DDE -P 

When holding down the operation mode switch, the 
pump changes from manual operation to pulse mode or 
vice versa. 

If the maximum capacity is required over a short period 
of time, for example during start-up, press the 100 % 

raphical LCD key. 
(Liquid Crystal 

Depending on the selected operation mode, the Display) P 9 P 

respective status LED (pulse or manual) is activated 
Click wheel 

according to the following table: 

100 % key (priming button) 

Fig. 4 Operating elements DDA and DDC 

The click wheel guides the user quickly and easily 
through the plain -text menu. 

If the maximum capacity is required over a short period 
of time, for example during start-up, press the 100 % 

key. To set the pump to run for a specific number of 
seconds at maximum capacity, press the 100 % key 
and turn the click wheel clockwise simultaneously. 

LED color Pump status 
green (flashing) stopped 

green running 

yellow externally stopped 

red empty tank (alarm) 

red (flashing) motor blocked (alarm) 

o GRIP Poi UFOS ' I; 
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Functions DDA, DDC, DDE 

Menu 
The DDA and DDC dosing pumps feature a user -friendly plain -text menu. The menu consists of 4 icon tabs: rgl 

Operation; I® Info; fl Alarm; erg Setup. During initial start-up, all menu text appears in the English language. The 
menu can be set to display other languages. 

This example applies to DDA pumps: 

Operation ©p 1rj 
Manual 

7.50 
uh 

7.49 I/h Q 

"firn Setup IIFNI 61 I Info 

Language 
Operation mode 
Analog output 
SlowMode 

English > 

Manual > 

Input> 
Off > 

Fr 
Counter 
Service 
Service kit 

12.12.2009 

I ii Alarm Fß,1 
1 12.12.2009 13:34 
Low level r 2 12.12.2009 14:34 

Empty 

12:34 

Fig. 6 Menu overview 

The menu text appears in up to 29 languages on a large graphical display, backlit in four different colors according to 

the traffic light concept. 

Display Fault Pump status 

white - stop standby II 
green - running I i 

yellow warning stop standby II running 

red alarm stop standby II 

citauwroFOSN 11 
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Functions DDA, DDC, DDE 

Operation modes 

Manual control 
The pump ensures constant dosing according to 
the set quantity in gph, ml /h, or I/h by means of the click 
wheel. Measuring units can be easily changed in the set 
up menu. 

\t) 

Setting range 

Setting range' 
Pump type 

From [gph (11h)] To [gph (I/h)] 

DDA 7.5-16 0.00066 (0.0025) 2.00 (7.5) 

DDA 12-10 0.00317 (0.0120) 3.17 (12.0) 

DDA 17-7 0.00449 (0.0170) 4.50 (17.0) 

DDA 30-4 0.00793 (0.0300) 8.00 (30.0) 

DDC 6-10 0.00159 (0.0060) 1.50 (6.0) 

DDC 9-7 0.00238 (0.0090) 2.40 (9.0) 

DDC 15-4 0.00396 (0.0150) 4.00 (15.0) 

DDE 6-10 0.00159 (0.0060) 1.50 (6.0) 

DDE 15-4 0.00396 (0.0150) 4.00 (15.0) 

*When the SlowMode function is enabled the max. flow is reduced 
(see page 14) 

Pulse control 
The pump doses in proportion to an external 
potential -free pulse signal, such as a water meter. 
Unlike traditional pumps, there is no need to program a 

number of strokes per pulse. Instead, the pump is set to 

a volume per pulse, and the required number of strokes 
in calculated internally. 

Applies to DDA and DDC 

The quantity to be dosed is set in ml /pulse. The pump 
adjusts its speed according to two factors: 

the frequency of external pulses 

the set quantity per pulse. 

Setting range 

Pump type Setting range 
[ml /pulse] 

DDA 7.5 -16 0.0015 - 14.8 

DDA 12 -10 0.0029 - 29.0 

DDA 17 -7 0.0031 - 31.0 

DDA 30 -4 0.0062 - 62.0 

DDC 6 -10 0.0016 -16.2 
DDC 9 -7 0.0017 - 16.8 

DDC 15 -4 0.0032 - 31.6 

The frequency of external pulses is multiplied by the set 
quantity. If the product exceeds the maximum flow of 
the pump, a maximum of 65,000 pulses can be stored 
for later processing with the Memory pulse function, 
when activated. 

Applies to DDE -P control variant 

The dosing quantity per pulse is adjusted with the 
adjustment knob according to the scale from 0.1 to 
100 % of the stroke volume. The pump adjusts its 

speed according to two factors: 

the frequency of external pulses 

the set percentage of stroke volume. 

Setting range, DDE -P 

Pump type 

DDE 6-10 

Setting range [ml /pulse] 
0.0008 - 0.81 

DDE 15-4 0.0016 - 1.58 

Analog 0/4 -20 mA control 
Applies to DDA and DDC -AR control variant 

The pump ensures dosing according to an external 
analog signal. The dosed capacity is proportional to the 
input value in mA. 

Operation mode 

4 -20 

0-20 

Input signal 

s 4.1 mA 

2 19.8 mA 

5 0.1 mA 

2 19.8 mA 

Dosing capacity 

0% 

100 % 

0% 

100% 

Dosing capacity 

Q[ %] 
100 

80 - 
60 - 
40 - 
20 - 

0 
0 4 

- .2 ° 
8 12 16 20 [mA) 

Input sianal 

Fig. 7 0/4 -20 mA control 

Applies to DDA 

With the analog scaling function, the curve can be 
individually drawn between two arbitrary points: 11/Q1 

and I2 /Q2. 
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Functions DDA, DDC, DDE 

Dosing capacity 

Q( %]r, 

100- 

80 - 
60 - 
40 - 
20 - 

o 
o 

/Q' 

ll/Q 
.1 

12/Q 2 

4 8 12 16 20 [mA] 

Input signal 

Fig. 8 Analog scaling 

Pulse -based batch control 
Applies to DDA 

The set quantity is dosed in batches within the set 
dosing time (t1). A batch is dosed every time the pump 
receives an external pulse. If the pump receives new 
pulses before a batch is completed, these pulses will be 
ignored. In the event of interrupts such as external stop 
or alarm, incoming pulses will also be ignored. A new 
batch will be dosed with the first new pulse after all 
interrupts are cleared. 

n 

batch volume 

tt tt 

pulse pulse 

Fig. 9 Pulse -based batch control 

Setting range 

Pump type From 
[gal /batch 

(ml /batch)] 

Setting range 

To 
[gal/batch 
(I/batch)] 

DDA 7.5-16 

DDA 12-10 

DDA.17-7 

DDA 30-4 

0.000195 263.9 
(0.74) (999) 

0.000383 263.9 
(1.45) (999) 

0.000409 263.9 
(1.55) (999) 

0.000818 263.9 
(3.10) (999) 

Resolution* 
[gal (ml)] 

0.0000237 
(0.09) 

0.0000475 
(0.18) 

0.0000501 
(0.19) 

0.0001029 
(0.39) 

Due to the digital motor control, down to 1/8 of the stroke volume of the 
pump can be dosed. 

Dosing timer cycle 
Applies to DDA 

After a start delay (t2) the set batch volume is 

repeatedly dosed in the set cycle time (t3). The dosing 
time (t1) can be adjusted. The cycle time (t3) must be 
longer than the dosing time (t1), otherwise the next 
batch will be ignored. Batch dosing is stopped during 
any interrupt, like power supply failure or external stop 
while the time continues running in the background 
(real -time clock). After the interrupt ends, batch dosing 
proceeds according to the current status in the timeline. 

tt 

batch volume 

t, 

t2 

t3 

Fig. 10 Dosing timer cycle 

Setting range 
The batch volume setting range corresponds to the 
pulse -based batch control setting range. 

Dosing timer week 
Applies to DDA 

The integrated real -time clock features also batch 
dosing based on a weekly period. There is a maximum 
of 16 procedures per week. Each dosing procedure 
consists of: 

Batch volume 

dosing time 

start time 

1 to 7 weekdays (Monday to Sunday). 

In case several procedures are overlapping, the 
procedure with the highest flow rate has the highest 
priority. Batch dosing is stopped during any interrupt, 
such as power supply failure or external stop, while the 
time continues running in the background (real -time 
clock). After the interrupt ends, batch dosing proceeds 
according to the current status in the timeline. 
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Functions DDA, DDC, DDE 

0:00 

6:00 

12:00 

18:00 

0:00 

1 1 1 1 

4 4 

2 2 

3 3 3 3 3 3 3 

Mo Tu We Th Fr Sa Su 

Fig. 11 Dosing timer week (example with 4 procedures) 

Setting range 
The batch volume setting range corresponds to the 
pulse -based batch control setting range. 

Functions 

SlowMode 
Applies to DDA, DDC 

When the SlowMode function (anti- cavitation) is 

selected, the pump extends and smooths its suction 
stroke. This results in a softer suction stroke. 

The SlowMode function is used in these situations: 

when pumping high- viscosity liquids 

when pumping degassing liquids 

when the suction line is long 

when the suction lift is high. 

Depending on the application, the motor speed during 
the suction stroke can be reduced individually to 
approximately 50 % or 25 % of the normal motor speed. 

The maximum pump capacity is reduced accordingly. 
See pages 26 and 27 for further details. 

Auto deaeration 
Applies to DDA 

The auto deaeration function avoids dosing process 
stoppage due to air -locking, when dosing degassing 
liquids such as sodium hypochlorite. During long dosing 
breaks, such as during the overnight hours or weekend, 
air -bubbles can form in the suction line and be pulled 
into the dosing head. If too much air is in the dosing 
head, and the dosing process is started again, no liquid 
will be dosed (air -lock). Software- controlled diaphragm 
movements at regular intervals encourage the air 
bubbles to rise and finally to be pumped out of the 
dosing head. 

1641 

These movements are executed... 

when the pump is not stopped 

during dosing breaks (such as external stop or no 
incoming pulses). 

Calibration 
Applies to DDA and DDC 

The pump is calibrated in the factory at the nominal 
pressure of the respective pump type (see maximum 
pressure in the Technical data section, page 26, 27). 
After start-up, the dosing pump can be calibrated for the 
actual installation to ensure that the displayed value 
(gph, ml, I) is correct. A calibration program in the setup 
menu facilitates this process. The AutoFlowAdapt 
function maintains the dosing precision (DDA -FCM 
control variant), even if the backpressure changes. For 
the description of the AutoFlowAdapt function, see 
page 19. 

External stop 
Applies to DDA, DDC and DDE -P control variant 

With the external stop function, the pump can be 
stopped from a remote place by an external contact 
signal. It is not recommended to switch on and off the 
power supply as as you would do with other types of 
dosing pumps. When working with microprocessor - 
controlled digital dosing pumps, the external stop signal 
has to be used, in order to keep the optimal dosing 
precision and to prevent damages to the electronics. 

When activating the external stop contact, the pump 
changes from running to standby II. The operation 
display shows an activated external stop II. The 
signal input can be set to normally open (default) or 
normally closed contact. 

II 

Counters 
Applies to DDA and DDC 

The pump displays resettable and non -resettable 
counters in the info © menu tab. 

Counter Description Resettable 

Volume 
Accumulated dosed quantity in liters or 
US gallons 

Yes 

Operating Accumulated number of operating hours 
hours (power -on) 

No 

Motor Accumulated number of motor runtime 
runtime hours 

No 

Strokes Accumulated number of dosing strokes No 

Power on /off Accumulated number of times the mains 
supply has been switched on 

No 
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Service display 
Applies to DDA, DDC 

Thanks to the optimized construction and smooth 
digital dosing principle, service periods are more than 
twice as long, compared to conventional pumps. 
However, the wear parts have to be exchanged in 

regular intervals in order to keep the dosing precision 
and the process reliability at a high level. The service 
display in the pump shows when service of the wear 
parts is required. The displayed service kit product 
number makes service more convenient. The following 
information is displayed in the Info 11 display: 

Display Description 

Service soon 
now 

no service required 
order parts to service soon 
service must be performed 

Service kit 
8 -digit Grundfos 

The service kit contains all parts 

product number needed for standard maintenance: 
diaphragm + valves 

Reset service system After performing the service, reset 
the system 

The following service messages appear, depending on 
what happens first: 

Display Motor runtime Regular intervals 
[h] [months] 

Service soon 7,500 23 

Service now 8,000 24 

In case of difficult liquids, such as liquids with abrasive 
particles, the service intervals can be shorter and 
service has to be performed earlier. 

Level control 
Applies to DDA and DDC 

A dual level control unit for monitoring of the chemical 
level in the tank can be connected to the pump. The 
pump can react to two level signals: 

Ir 

Level sensors Pump reaction* 

Low -level signal (pre - 
empty) 

Display is yellow (Warning) 
= is flashing 
Pump continues running 

Empty tank signal 
Display is red (Alarm) r is flashing 
Pump stops 

Depending on the pump model and settings, the relay outputs can be 
activated (see Relay output, page 15) 

Applies to DDE -P control variant 

A one -level control unit (empty tank signal) can be 
connected to the pump. The pump reacts with a red 
LED and the pump stops in case the tank runs empty. 

Relay output 
Applies to DDA and DDC -AR control variant 

The pump can activate 2 external signals by means of 
built -in relays switched via internal potential -free 
contacts. Depending on the process control 
requirements, the following relay output settings can be 
chosen: 

Signal 
Relay 1 Relay 2 

Description 

Alarm* Alarm Display red, pump stopped 
(e.g. empty tank signal, etc.) 

Warning* Warning Display yellow, pump running 
(low level signal, etc.) 

Stroke signal Stroke 
signal' Every completed stroke 

Pump dosing Pump dosing Pump is running and dosing 

Set by a command in the Bus 
Bus control Bus control communication function 

(page 16) 

Timer can be set in menu: on -time, 
Timer cycle cycle -time, start delay 

(only DDA) 

Timer can be set in menu: procedure, 
Timer week on -time, start time and weekdays 

(only DDA) 

Contact type 
NO* NO' Normally Open Contact 

NC NC Normally Closed Contact 
* default setting 

Analog output 
Applies to DDA 

In addition to the analog input (operation mode: analog 
0/4 -20 mA) the pump is also equipped with an analog 0/ 
4 -20 mA output signal. Depending on the process 
control requirements, the following analog output 
settings are available: 

Setting Description of analog 
output signal 

Control variant 
FCM FC AR 

Mapped 1:1 to the analog 
Output = Input input, e.g. used in 

master -slave applications 
X X X 

Flow measured in the dosing 
Actual flow head X X' X' 

(Flow Measurement page 19) 

Backpressure measured in 
Backpressure the dosing head 

(Pressure monitoring page 19) 
X X 

Set by a command in the bus 
Bus control communication 

(see below) 
X X X 

Output signal is calculated based on motor speed and pump status 
(target flow rate) 
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Bus communication 
Applies to DDA 

The pump is equipped with a built -in module for 
Genibus communication. With the additional E -Box 
module (extension box: retrofit possible) the pump can 
be integrated in a Profibus DP network. 

The pump's bus communication capabilities enable it 

for remote monitoring and control via the fieldbus 
system. The Profibus GSD -file can be downloaded from 
www.grundfosalldos.com. 

BUS 

Fig. 12 DDA with E -box 

Key lock and mechanical lock 
Applies to DDA and DDC 

To protect the pump from unauthorized use, a 

password can be set by entering a 4 -digit PIN -code. 
When the pump is locked, it is still possible to navigate 
through the menus Alarm G J and Info © and to 
acknowledge alarms. Two levels of protection are 
available: 

8 

Settings: the keys ') and are still available. 

Settings + keys: the keys (!;' and are also 
locked. 

The 4 -digit PIN -code has to be entered to access the 
setup menus or to temporarily or permanently activate 
the password. 

Applies to DDE 

The adjustment knob can be locked with a locking 
screw to fix the current setting. 

Basic settings 
Applies to DDA, DDC 

The pump can be reset to the default settings by using 
the "load factory settings" command on the setup 
menu. In addition, with "save customer settings," the 
current configuration of the pump can be stored and 
activated later by using the "load customer settings" 
command. The latest saved configuration is stored in 

the pump's memory. 

Units 
Applies to DDA, DDC 

It is possible to select metric units (liter /milliliter /bar) or 
US units (US gallons /psi). Depending on the operation 
mode and menu, the following units are displayed: 

Operation mode / Function US units 
Manual control gph 

Pulse control ml /n 
Analog 0/4 -20 mA control gph 

Batch control 
(pulse- or timer -based) gal 

Calibration ml 

Volume counter gal 

Pressure monitoring psi 

Metric units 

ml /h or I/h 

ml /n 
ml /h or I/h 

ml or I 

ml 

bar 
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Functions DDA, DDC, DDE 

Additional display 
Applies to DDA, DDC 

The additional display function provides further useful 
status information, such as the target flow rate as well 
as the actual flow rate. The value is shown in the 
operation display ^ along with the corresponding 
symbol. 

Operation ©í11r,1 

qb Manual 

7.50 
I/h 

7.49 1/h Q 

additional display 

Fig. 13 Additional display 

The following additional information can be selected: 

Settings Description 

Default display 

Depending on the operation mode: 

Q actual flow (manual, pulse) 

Q target flow (pulse) 

-0 input current (analog) 41 

Iv' remaining batch volume (batch, timer) 31 

f time until next batch (timer) 31 

Dosed volume y Total dosed volume (Counters see page 14) 

Actual flow Q Actually measured flow 

Backpressure p Current backpressure in the dosing head 21 

t) only DDA -FCM control variant 
21 only DDA -FCM /FC control variant 
31 only DDA pumps control variant 
°i only DDA pumps and DDC -AR control variant 

FlowControl 
Applies to DDA -FC /FCM control variant 

Fig. 14 DDA FlowControl 

When the FlowControl function is activated the pump 
monitors the dosing process. Some influences such as 
air bubbles may cause reduced flow rates or even stop 
the dosing process even if the pump is still operating. 
For optimal process safety and reliability, the activated 
FlowControl function immediately detects and displays 
the following malfunctions: 

Overpressure 

discharge line burst 

air bubbles in the dosing head 

cavitation at the suction side 

suction valve leakage 

discharge valve leakage. 

The unique FlowControl is based on an intelligent, 
maintenance -free sensor integrated in the dosing head. 
During the dosing process, the sensor measures the 
actual pressure and sends the measured value to the 
microprocessor in the pump. An internal indicator 
diagram is generated combining the actual pressure 
value with the diaphragm position (stroke length), 
allowing the pump to monitor the dosing process by 
immediately detecting specific deviations from the 
curve. Compressible air bubbles, for instance, will 
reduce the discharge phase and the stroke volume (see 
fig. 15). 

The sensitivity and the delay of the FlowControl 
function can be adjusted individually. 

FlowControl requires a minimum backpressure of 
29 psi (2 bar). Grundfos recommend an additional 
spring -loaded valve, approx. 43.5 psi (3 bar), on the 
discharge side for dosing operation on low capacities 

.264 gph (1 I /h). Please see Accessories product 
guide. 
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Functions DDA, DDC, DDE 

Air bubbles disturbing 
the dosing stroke 

Stroke length 

Fig. 15 Indicator diagram 

1 Compression phase 

2 Discharge phase 

3 Expansion phase 

4 Suction phase 
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Functions DDA, DDC, DDE 

Pressure monitoring 
Applies to DDA -FC /FCM control variant 

The integrated pressure sensor measures the actual 
pressure of the system and displays it on the pump's 
screen. A maximum pressure value can be set. If the 
pressure in the system exceeds the set maximum (i.e. 
overpressure caused by a closed valve), the pressure 
monitoring function stops the dosing process 
immediately. As soon as the backpressure falls below 
the set maximum, the dosing process will continue. If 

the pressure drops below the minimum limit (i.e. a burst 
discharge line) the pump stops, preventing major 
chemical spills. 

Pressure setting range 

Pump type Fixed min. pressure' 
[psi (bar)] 

Adjustable max. 
pressure 
[psi (bar) 

DDA 7.5-16 < 29 (2) 
43.5 ... 246.5 

(3 ... 17) 
(default) 

DDA 12-10 < 29 (2) 
43.5 ... 159.5 

(3 ... 11) 
(default) 

DDA 17-7 < 29 (2) 
43.5 ... 116 

3...8 
(default) 

DDA 30-4 < 29 (2) 
43.5 ... 72.5 

3...5 
(default) 

Can be either set as a warning (pump keeps running) or as an alarm 
(pump stops). 

Flow measurement 
Applies to DDA -FCM control variant 

The pump can precisely measure and display the actual 
dosing flow. By using the analog 0/4 -20 mA output, the 
actual flow signal can easily be integrated into a 

process control system, without need for any additional 
measurement equipment. 

The Flow measurement function is based on an 
indicator diagram as described in the FlowControl 
section (page 17). The displayed actual flow can be 
calculated by accumulating the length of each 
discharge stroke phase and multiplying it by the stroke 
frequency. Any malfunctions, such as air bubbles or 
backpressure, will result in a lower or higher actual flow 
rate. When the AutoFlowAdapt function (page 19) is 

activated, the pump compensates these variations by 
correcting the stroke frequency. 

AutoFlowAdapt 
Applies to DDA -FCM control variant 

By activating the AutoFlowAdapt function, pressure 
fluctuations can be detected and compensated for by 
reducing or increasing the pump's speed, allowing the 
pump to achieve its targeted flow rate. The integrated 
AutoFlowAdapt makes additional monitoring and 
control devices redundant. The AutoFlowAdapt 
function is based on: 

FlowControl: malfunctions are detected 

Pressure monitoring: system pressure changes are 
detected 

Flow measurement: deviations in the target flow are 
detected. 

Examples: 
FlowControl detects air bubbles in the system. Due 
to a special motor drive technology and a 

controllable speed increase, the pump will try to 
keep the flow rate constant. This is especially 
important when dosing degassing liquids. 

In general, increasing system pressure reduces the 
stroke volume whereas falling system pressure 
increases the stroke volume. The AutoFlowAdapt 
function compensates this by automatically and 
continuously adapting the motor speed. Despite 
fluctuating system pressure, dosing accuracy is 
maintained. 
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Wiring diagram, DDA 

FlowControl input 

Cable 1 Cable 2 Cable 3 Cable 4 
Analog /external slop /pulse Level input Genibus, analog output Relay output 
Product No. Product No. Product No. Product No. 
6.5 ft (2 m) cable: 6.5 ft (2 m) cable: 6.5 ft (2 m) cable: 6.5 ft (2 m) cable: 
96609014 96609014 96632921 96609017 
16.4 ft (5 m) cable: 16.4 ft (5 m) cable: 16.4 ft (5 m) cable: 16.4 ft (5 m) cable: 
96609016 96609016 96632922 96609019 

Cable 1: Analog, external stop and pulse input 

o Function 

Analog 

External stop 

Pulse 

Cable 2: Level input 

0J 
Function 

Low level 

Empty tank 

Cable 3: Genibus, analog output 
Function 

Genibus 

Analog output 

Cable 4: Relay output 

Function 

Relay 1 

Relay 2 

Pin holes 
Plug type 

1 /brown 2/whlte 3 /blue 4 /black 
GND/ ( -) mA (+) mA mA signal 

GND X contact 

GND X contact 

Pin holes 
Plug type 

1 /brown 2/white 3 /blue 4/black 
X GND contact 

X GND contact 

Pin holes 
Plug type 

1 /brown 2/white 3 /blue 4/black 5 /yellow -green 

+30 V GENI bus TXD GENI bus RXD GND Bus 

(+) mA GND/ (-) mA mA signal 

Pin holes 
Plug type 

1 /brown 2/white 3 /blue 4/black 
X X contact 

X X contact 
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Functions DDA, DDC, DDE 

Wiring diagram, DDC 

2 3 II 
ONO V 

4 

1L 2 r 
V 

GND 

Cable 1 Cable 2 

Analog /external stop /pulse Level input 
Product No. Product No. 
6.5 ft (2 m) cable: 96609014 6.5 ft (2 m) cable: 96609014 
16.4 ft (5 m) cable: 96609016 16.4 ft (5 m) cable: 96609016 

Cable 1: Analog, external stop and pulse input 

o Function 

Analog* 

External stop 

Pulse 

Cable 2: Level input 

Function 

Low level 

Empty tank 

Cable 4: Relay output* 

Function 

Relay 1 

Relay 2 

applies to DDC -AR control variant 

1 

3 
2 J 2 

Cable 4 
Relay output 
Product No. 
6.5 ft (2 m) cable: 96609017 
16.4 ft (5 m) cable: 96609019 

Pin holes 
1 /brown 2/white 3 /blue 4/black 

Plug type 

GND/ (-) mA (+) mA mA signal 

GND X contact 

GND X contact 

Pin holes 
1 /brown 2 /white 3 /blue 4 /black 

Plug type 

X GND contact 

X GND contact 

Pin holes 
1 /brown 2 /white 3 /blue 4 /black 

Plug type 

X X contact 

X X contact 
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Wiring diagram, DDE -P 

4 

GND 1 ll - 
Cable 2 
Level input 
Product No. 
6.5 ft (2 m) cable: 96609014 
16.4 ft (5 m) cable: 96609016 

Cable 1: External stop and pulse input* 

GND 

Cable 1 

External stop /pulse 
Product No. 
6.5 ft (2 m) cable: 96609014 
16.4 ft (5 m) cable: 96609016 

o Pin holes 
Function Plug type 

1 /brown 2 /white 3 /blue 4 /black 

External stop GND X contact 

Pulse GND X contact 

Cable 2: Level input* 

Function 
Pin holes 

Plug type 
1 /brown 2 /white 3 /blue 4/black 

Empty tank X GND contact 

applies to DDE -P control variant 
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Construction DDA, DDC, DDE 

13 14 15 16 17 18 19 20 21 22 23 24 

Fig. 16 Sectional drawing, DDA 

DDA and DDC 
The DDA and DDC pumps are motor -driven diaphragm 
dosing pumps consisting of the following main parts: 

Dosing head: Patented design with a minimum of 
clearance space optimized for degassing liquids. With 
integrated deaeration valve for priming and venting 
complete with connection for a 4/6 mm or 0.17" x 1/4" 
tubing. DDA- FCM /FC pumps also have an integrated 
pressure sensor in the dosing head. 

Valves: Double -ball discharge and suction valve* 
design for less clearance space - optimized for 
degassing liquids. Spring -loaded valves for higher 
viscosities are available as an option. 

Connections: Robust and easy -to -use connection 
packages for various sizes of tubing or pipes. 

Diaphragm: Full PTFE diaphragm designed for long 
life and universal chemical resistance. 

Flange: With separation chamber, safety diaphragm 
and drain hole. 

Drive unit: Positive return crank with patented 
noiseless spur gear drive, energy recovery spring for 
high efficiency (only DDA), stepper motor, all mounted 
in a robust gear housing. 

Control cube: Contains operation electronics with 
display, keys, click -wheel and protective cover. 

Housing: Contains drive unit and power electronics 
with robust signal sockets. The housing can be clicked 
on the mounting plate. 

25 

26 

27 

28 

29 

Material specification 
Pos. Description Material options 

1 Stepper motor 

2 Cooling element*' Aluminium 

3 Suction valve, complete'' 
4 Valve ball, DN 4 Ceramics A1203 99.5 %, SS 1.4401 

5 Dosing head PP, PVC, PVDF, SS 316L - 1.4435 

6 Safety diaphragm EPDM 

7 Dosing head screw SS 1.4301 

8 Diaphragm full PTFE 

9 Pressure sensor 

10 Dosing- head -cover PP,-SS 1 4301 

11 Deaeration valve PP, PVC, PVDF 

12 Deaeration valve 0 -ring EPDM/FKM 

13 Discharge valve, complete*** - 
14 Discharge valve 0-ring EPDM, FKM, PTFE 

15 Discharge valve ball, DN 8 
Ceramics A1203 99.5 %, 
SS 316 - 1.4401 

18 Discharge valve seat EPDM, FKM, PTFE 

17 Discharge valve ball cage PP, PVC, PVDF, SS 1.4435 

18 Flange PPO/PS 20 % gf 

19 Energy recovery spring" 
20 Connecting rod 

EN 10270-2ND SiCr 

PA 6.6 30 % gf 

21 Gear box PPO/PS 20 % gf 

22 Housing PPO/PS 20 % gf 

23 Control cube PPO/PS 20 % gf 

24 Display cover PC 

25 Operation PCB 

26 Click wheel PPO/PS 20 % gf 

27 Hall sensor 

28 Power PCB 

29 Mounting plate PPO/PS 20 % gf 

Only for pumps up to 7.5 1/h with standard valves 

" Only for DDA " Pump can be supplied with spring -loaded valves (spring m aterial: Tanta!) 
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Construction DDA, DDC, DDE 

11 12 13 14 15 16 17 18 19 20 

5 

! I f= . 
Fig. 17 Sectional drawing, DDE 

DDE 
The DDE pump is a motor -driven diaphragm dosing 
pump consisting of the following main parts: 

Dosing head: Patented design with a minimum of 
clearance space optimized for degassing liquids. With 
integrated deaeration valve for priming and venting 
complete with connection for a 4/6 mm or 0.17" x 1/4" 
tubing. 

Valves: Double -ball discharge and suction valve* 
design for less clearance space - optimized for 
degassing liquids. Spring -loaded valves for higher 
viscosities are available as an option. 

Connections: Robust and easy -to -use connection 
packages for various sizes of tubing or pipes. 

Diaphragm: Full PTFE diaphragm designed for long 
life and universal chemical resistance. 

Flange: With separation chamber, safety diaphragm 
and drain hole. 

Drive unit: Positive return crank with patented 
noiseless spur gear drive, stepper motor, all mounted in 

a robust gear housing. 

Housing: Contains drive unit, control panel and 
electronics with robust signal sockets. The housing can 
be clicked on the mounting plate. 

Material specification 
Pos. Description Material options 

1 Stepper motor 

2 Suction valve, complete" 

3 Valve ball, DN 4' Ceramics A1203 99.5 %, 
SS 1.4401 

4 Dosing head PP, PVC, PVDF, SS 316L - 1.4435 

5 Safety diaphragm EPDM 

8 Dosing head screw SS 1.4301 

7 Diaphragm full PTFE 

8 Dosing head cover PP, SS 1.4301 

9 Deaeration valve PP, PVC, PVDF 

10 Deaeration valve O-ring EPDM /FKM 

11 Discharge valve, complete" 

12 Discharge valve O -ring 

13 Discharge valve ball, DN 8 

14 Discharge valve ball cage 

15 Discharge valve seat 

16 Flange 

17 Connecting rod 

18 Gear box 

19 Housing 

EPDM, FKM, PTFE 

Ceramics A1203 99.5 %, 
SS 316 - 1.4401 

PP, PVC, PVDF, SS 1.4435 

EPDM, FKM, PTFE 

PPO/PS20 % gf 

PA 6.6 30 % gf 

PPO/PS 20 % gf 

PPO/PS 20 % gf 

20 Hall sensor 

21 Capacity adjustment knob PPO /PS 20 % gf 

22 Power PCB 

23 Mounting plate PPO/PS 20 % gf 

Only for pumps up to 1.5 gpm (61/h) with standard valves 

Pump can be supplied with spring -loaded valves 
(spring material: Tanta!) 
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Dimensions DDA, DDC, DDE 

DDA and DDC 

.0.69 in 4.33 in (110 mm) 

(17.5 mm) 

4 x 06 
4.13 in (105 mm) 

4.72 in (120 mm) 

6.61 in (168 mm) 

Fig. 18 DDA and DDC with front -fitted or side -fitted control cube ( - -- option: wall- mounted) 

DDE 

.0.69 in 4.33 in (110 mm) 

Fig. 19 DDE front fitted control elements ( - -- option: wall- mounted) 

Pump type A 
[in (mm)] 

Al 
[in (mm)] 

B 
[in (mm)] 

C 
[in (mm)] 

D 
[in (mm)] 

DDA 7.5-16 
DDC 6 - 10 11.02 9.88 7.72 1.83 0.94 
DDC 9 - 7 (280) (251) (196) (46.5) (24) 
DDE 6-10 

DDA 12-10 
DDA 17-7 11.02 9.88 7.89 1.56 0.94 
DDC 15-4 (280) (251) (200.5) (39.5) (24) 
DDE 15-4 

DDA 30-4 
11.61 
(295) 

10.52 
(267) 

8.05 
(204.5) 

1.40 
(35.5) 

1.51 
(38.5) 
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Technical data DDA, DDC, DDE 

DDA 

Pump type DDA 7.5 -16 12 -10 17 -7 30-4 

Max. turn-down ratio [X:11 3000 1000 1000 1000 

[gph] 
Max. dosing flow 

2.0 3.1 4.5 8.0 

[Im] 7.5 12.0 17.0 30.0 

[gPhl 
Max. dosing flow SlowMode 50 % 

1.00 1.55 2.25 4.00 
with 

[Im] 3.75 6.00 8.50 15.00 

[gph] 
Max. dosing flow SlowMode 25 % 

0.50 0.78 1.13 2.00 
with 

[Im] 1.88 3.00 4.25 7.50 

[gph] 
Min. dosing flow 

0.0007 0.0031 0.0045 0.0080 

[VN 0.0025 0.0120 0.0170 0.0300 

[psi] 
Max. operating 

230 150 100 60 
pressure 

[bar] 16 10 7 4 

Max. stroke frequency i [stroke /min] 190 155 205 180 

[gal] 
Stroke 

.00020 .00040 .00041 0.00082 
volume 

[ml] 0.74 1.45 1.55 3.10 

[ft] 
2 

20 
Max. suction lift during operation 

[m] 

[fil 
2 

6.56 9.84 9.84 6.56 
Max. suction lift when priming with wet valves 

[m] 2 3 3 2 

[psi] 
Min. difference between discharge 

14.5 (FC) and 29 (FCM 
pressure suction and valve 

[bar] 1 (FC) and 2 (FCM) 

Mechanical data [psi] 
Max. 

29 
admission pressure at suction valve 

[bar] 2 

3 [mPas) (= cP) Max. viscosity in SlowMode 25 % with spring- loaded valves 2500 2500 2000 1500 

Max. viscosity in SlowMode 50 % with spring -loaded valves 3 [mPas] (= cP) 1800 1300 1300 600 

Max. viscosity without SlowMode with spring- loaded valves 3 [mPas] (= cP) 600 500 500 200 

3 [mPas] (= cP) Max. viscosity without spring -loaded valves 50 300 300 150 

[inch] 
4' 

2 

0.157 0.236 0.236 0.354 
Min. intemal hose /pipe diameter suction /discharge side 

[mm] 4 6 6 9 

[inch] 0.354 
Min. intemal hose /pipe diameter suction side (high viscosity)4 

[mm] 9 

[inch] 0.354 
Min. internal hose /pipe diameter discharge side (high viscosity)4 

[mm] 9 

[ °F] 
Max. liquid temperature 

113 

[°Cl 45 

[°F1 
Min. liquid temperature 

14 

[ °C] -10 

[CF] 
Max. ambient temperature 

113 

[°C] 45 

[ °F] 
Min. ambient temperature 

32 

[ °C] 0 

Accuracy of repeatability [ %] ±1 

Supply voltage [V] 100-240 V, 50-60 Hz 

[ftl 
Length of supply cable 

4.9 
power 

[m] 1.5 

Max. inrush current at 100 V [A] 
Electrical data 

8 

Max. inrush current at 230 V [A] 25 

5 Max. power consumption P1 18 

Endosure dass NEMA 4X, IP 65 

Electrical safety dass 
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Technical data DDA, DDC, DDE 

Pump type DDA 7.5 -16 12 -10 17 -7 30-4 

Signal input 

Max. rating low -level / empty tank! pulse / extemal stop input 12 V, 5 mA 

Min. pulse length [ms] 5 

Max. pulse frequency [Hz] 100 

Impedance in analog 0/4-20 mA input (0] 15 

Max. loop resistance in level signal circuit (0] 1000 

Max. loop resistance in pulse signal circuit [n] 1000 

Signal output 

Max. load of relay output, at ohmic load [A] 0.5 

Max. voltage, relay output [V] 30 VDC / 30 VAC 

Max. impedance in analog 0/4-20 mA output [0) 500 

Weight and size 

Weight PVC, PP, PVDF 
[lb] 5.29 5.29 5.73 

[kg] 2.4 2.4 2.6 

Weight stainless steel 
[lb] 7.05 7.05 8.82 

[kg] 3.2 3.2 4.0 

Diaphragm diameter 
[inches] 1.73 1.97 2.91 

[mm] 44 50 74 

Sound pressure Max. sound pressure level [dB(A)] 60 

Approvals CE, CSA -US, GHOST, PSE /cosmos, C -Tick 

1) The max. stroke frequency varies according to calibration 

2) Data based on measurement with water 

3) Max. suction lift: 3.3 ft (1 m) and reduced maximum flow (approx. 30 %) 

4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity) 

5) With E -box: 24 W 
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Technical data DDA, DDC, DDE 

DDC 

Pump type DDC 6 -10 9 -7 15-4 

Mechanical data 

Max. turn-down ratio [1:X] 1000 1000 1000 

Max. dosing flow 
[gph] 1.5 2.4 4.0 

pm] 6.0 9.0 15.0 

Max. dosing flow with SlowMode 50 % 
[gph] 0.75 1.20 2.00 

pm] 3.00 4.50 7.50 

Max. dosing flow with SlowMode 25 % 
[gph] 0.38 0.60 1.00 

[I/h] 1.50 2.25 3.75 

Min. dosing flow 
[gph] 0.0015 0.0024 0.0040 

[I/h] 0.0060 0.0090 0.0150 

Max. pressure 
[psi] 150 100 60 

[bar] 10 7 4 

Max. stroke frequency 1 [stroke /min] 140 200 180 

Stroke volume 
[gal] 0.00021 0.00022 0.00042 

[ml] 0.81 0.84 1.58 

Max. suction Ïift during operation 2 
[ft] 20 

(m] 6 

Max. suction lift when priming with wet valves 2 

[ft] 6.5 6.5 10 

(m] 2 2 3 

Min. pressure difference between suction and discharge valve 
[psi] 14.5 

[bar] 1 

Max. admission pressure at suction valve [bar] 2 

Max. viscosity in SlowMode 25 % with spring- loaded valves 3 [mPas] (= cP) 2500 2000 2000 

Max. viscosity in SlowMode 50 % with spring- loaded valves 3 [mPas] (= cP) 1800 1300 1300 

Max. viscosity without SlowMode with spring- loaded valves 3 [mPas] (= cP) 600 500 500 

Max. viscosity without spring -loaded valves 3 [mPas] (= cP) 50 50 300 

Min. internal hose /pipe diameter suction /discharge side 4.2 
[inch] 0.157 0.236 0.236 

[mm] 4 6 6 

Min. internal hose /pipe diameter suction side (high viscosity)° 
[inch] 0.354 

[mm] 9 

Min. internal hose /pipe diameter discharge side (high viscosity)4 
[inch] 0.354 

[mm] 9 

Max. liquid temperature 
[°F] 113 

[°c] 45 

Min. liquid temperature 
[ °F) 50 

[ °C] -10 

Max. ambient temperature 
[ °F] 113 

[CC] 45 

Min. ambient temperature [°F] 32 

[ °C] 0 

Accuracy of repeatability 1 %] ±1 

Electrical data 

Supply voltage AC [V] 100-240 V, 50-60 Hz 

Supply voltage DC (option) M 24-48 VDC 

Length of power supply cable 
[ft) 5 

[m] 1.5 

Max. inrush current at 100 V [A] 8 

Max. inrush current at 230 V [A] 25 

Max. power consumption P1 (A9 14 

Enclosure dass NEMA 4X, IP 65 

Electrical safety dass 
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Technical data DDA, DDC, DDE 

Pump type DDC 6 -10 9 -7 I 15-4 

Signal input 

Max. rating low -level / empty tank / pulse / external stop input 12 V, 5 mA 

Min. pulse length [ms] 5 

Max. pulse frequency [Hz] 100 

Max. loop resistance in level signal circuit (fl] 1000 

Max. loop resistance in pulse signal circuit [S2] 1000 

Signal output 
Max. load of relay output, at ohmic load [A] 0.5 

Max. voltage, relay output [V] 30 VDC / 30 VAC 

Weight and size 

Weight PVC, PP, PVDF 
[ft] 5.3 

[kg] 2.4 

Weight stainless steel 
[ft] 7.1 

[kg] 3.2 

Diaphragm diameter 
[inch] 1.73 1.97 

[mm] 44 50 

Sound pressure Max. sound pressure level [dB(A)] 60 

Approvals CE, CSA -US, GHOST, PSE /cosmos, C -Tick 
1) The max. stroke frequency vanes according to calibration 

2) Data based on measurement with water 

3) Max. suction lift: 3.3 ft [1 m] and reduced maximum flow (approx. 30 %) 

4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity) 

GRUNcsPOSN 29 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 128 of 781



Technical data DDA, DDC, DDE 

DDE 

Pump type DDE 6 -10 15-4 

Mechanical data 

Max. turn-down ratio [1:X] 1000 1000 

Max. dosing flow 
[gph] 1.5 4.0 

[I/h) 6.0 15.0 

Min. dosing flow 
[gph] 0.0015 0.0040 

phi 0.0060 0.0150 

Max. pressure 
[Psi] 150 60 

[bar] 10 4 

Max. stroke frequency [stroke /min] 140 180 

Stroke volume 
[gal] 0.00021 0.00042 

[ml] 0.81 1.58 

Max. suction lift during operation 2 
[R] 20 

[m] 6 

Max. suction lift when priming with wet valves 2 
[ft] 6.56 9.84 

[m] 2 3 

Min. pressure difference between suction and discharge valve 
14.5 

[bar] 1 

Max. admission pressure at suction valve 
[psi] 29 

[bar] 2 

Max. viscosity with spring- loaded valves 3 [mPas] (= cP) 600 500 

Max. viscosity without spring- loaded valves 3 [mPas] (= cP) 50 50 

Min. internal hose /pipe diameter suction /discharge side °' 2 

[inch] 0.157 0.236 

[mm] 4 6 

Min. internal hose /pipe diameter suction side (HV)4 
[inch] 0.354 

[mm] 9 

Min. internal hose /pipe diameter discharge side (HV)4 
[inch] 0.354 

[mm] 9 

Max. liquid temperature 
[ °F] 113 

[ °C] 45 

Min. liquid temperature [ °F] 14 

[°C] -10 

Max. ambient temperature [ °F] 113 

1°C] 45 

Min. ambient temperature 
[°F] 32 

[ °C] 0 

Accuracy of repeatability IN ±5 

Electrical data 

Supply voltage [V] 100 -240 V, 50 -60 Hz 

Length of power supply cable 
[R] 4.9 

[m] 1.5 

Max. inrush current at 100 V - [A] 8 

Max. inrush current at 230 V [A] 25 

Max. power consumption P1 [W] 12 

Enclosure dass NEMA 4X, IP 65 

Electrical safety dass Il 

Signal input 

Max. rating empty tank / pulse / external stop input 12 V, 5 mA 

Min. pulse length [ms] 5 

Max. pulse frequency [Hz] 100 

Max. loop resistance in level signal circuit [n] 1000 

Max. loop resistance in pulse signal circuit [R] 1000 
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Technical data DDA, DDC, DDE 

Pump type DDE 

Weight PVC, PP, PVDF 

Weight and size Weight stainless steel 

Diaphragm diameter 

Sound pressure Max. sound pressure level 

6 -10 ] 15-4 

[lb] 5.3 

[kg] 2.4 

[lb] 7.1 

[kg] 3.2 

[inch] 1.73 1.97 

[mm] 44 50 

[dB(A)] 60 

Approvals CE, CSA -US, GHOST, PSE /cosmos, C -Tick 

1) The max. stroke frequency varies according to calibration 

2) Data based on measurement with water 

3) Max. suction lift: 3.3 ft (1 m) and reduced maximum flow (approx. 30 %) 

4) Length of suction hose: 4.9 ft (1.5 m) / Length of discharge hose: 32.8 ft (10 m) (at max. viscosity) 
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Selection DDA, DDC, DDE 

DDA, standard range 
Power supply: 1x100 -240 V, 50/60 Hz (switch mode) 
Mains plug: USA, Canada 
Valves: Standard 
Connection set: Hose, 0.17' x 1/4 ", 1/4" x 3/8 ", 3/8" x 1/2" 

Max. 
flow 
[I/h] 

Max. Materials 
Installation 

set" 

Product number 
pressure 

[bar] 
Dosing 
head Gaskets 

Valve 
balls 

Type key"" 
AR FC FCM 

7.5 

PP 

EPDM Ceramic 
no 

DDA 7.5-16 AR-PP/E/C-F- 
31U7U7BG 97722357 97722391 97722425 

yes DDA 7.5-16 AR- PP/E /C -F- 
311003BG 

97722358 97722392 97722426 

FKM Ceramic 
no 

DDA 7.5 16 AR-PPN/C-F- 
31U7U7BG 

97722361 97722395 97722429 

yes 
DDA 7.5-16 AR-PPN/C-F- 

311003BG 
97722362 97722396 97722430 

16 

PVC 

EPDM Ceramic 
no 

DDA 7.5-16 AR-PVC/E/C-F- 
31U7U7BG 

97722365 97722399 97722433 

yes DDA 7.5 -16 AR- PVC/E /C -F- 
311003BG 

97722366 97722400 97722434 

FKM Ceramic 
no 

DDA 7.5 16 AR-PVCN/C-F- 
31U7U7BG 

97722369 97722403 97722437 

yes DDA 7.5 -16 AR- PVCN /C -F- 
311003BG 

97722370 97722404 97722438 

PVDF PTFE Ceramic 
no 

DDA 7.5-16 AR-PV/T/C-F- 
31U7U7BG 97722385 97722419 97722453 

yes DDA 7.5 -16 AR- PV/T /C -F- 
311003BG 

97722386 97722420 97722454 

SS PTFE SS 1.4401 no 
DDA 7.5 16 AR-SS/T/SS-F- 

31 WBG 
97722389 97722423 97722457 

12 

PP 

EPDM Ceramic 
no DDA 12-10 AR-PP/E/C-F- 

31U7U7BG 
97722459 97722493 97722527 

yes DDA 12-10 AR-PP/E/C-F-311004BG 97722460 . 97722494 97722528 

FKM Ceramic 
no 

DDA 12-10 AR-PPN/C-F- 
31 U7U7BG 

97722463 97722497 97722531 

yes DDA 12-10 AR-PPN/C-F-311004BG 97722464 97722498 97722532 

10 

PVC 

EPDM Ceramic 
no 

DDA 12 -10 AR- PVC /E/C -F- 
31U7U7BG 

97722467 97722501 97722535 

yes DDA 12 -10 AR- PVC /E/C -F- 
311004BG 

97722468 97722502 97722536 

FKM Ceramic 
no 

DDA 12-10 AR-PVCN/C-F- 
31U7U7BG 

97722471 97722505 97722539 

yes 
DDA 12 -10 AR- PVCN /C -F- 

311004BG 
97722472 97722506 97722540 

PVDF PTFE Ceramic 
no 

DDA 12-10 AR-PV/T/C-F- 
31U7U7BG 

97722487 97722521 97722555 

yes DDA 12-10 AR-PV/T/C-F-311004BG 97722488 97722522 97722556 

SS PTFE SS 1.4401 no DDA 12-10 AR-SS/T/SS-F-31 WBG 97722491 97722525 97722559 
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Selection DDA, DDC, DDE 

17 7 

PP 

EPDM Ceramic 
no 

DDA 17-7 AR-PP/ElC-F- 
31U7U7BG 

97722561 97722596 97722630 

yes DDA 17-7 AR-PP/E/C-F-311004BG 97722562 97722597 97722631 

FKM Ceramic 
no 

DDA 17-7 AR-PPN/C-F- 
31U7U7BG 

97722565 97722600 97722634 

yes DDA 17-7 AR-PPN/C-F-311004BG 97722566 97722601 97722635 

PVC 

EPDM 

no 
DDA 17-7 AR-PVC/E/C-F- 

31U7U7BG 
97722569 97722604 97722638 

Ceramic 
yes 

DDA 17 -7 AR- PVC/E /C -F- 
311004BG 

97722570 97722605 97722639 

FKM 

no 
DDA 17-7 AR-PVCN/C-F- 

31U7U7BG 
97722574 97722608 97722642 

Ceramic 
yes 

DDA 17 -7 AR- PVCN /C -F- 
311004BG 

97722575 97722609 97722643 

PVDF PTFE 
no DDA 17-7 AR-PV/T/C-F-31 U7U7BG 97722590 97722624 97722658 

Ceramic 
yes DDA 17 -7 AR- PV/T /C- F- 3110048G 97722591 97722625 97722659 

SS PTFE SS 1.4401 no DDA 17-7 AR-SS/T/SS-F-31WBG 97722594 97722628 97722662 

30 4 

PP 

EPDM Ceramic 
no 

DDA 30-4 AR-PP/E/C-F- 
31U7U7BG 

97722664 97722698 97722732 

yes DDA 30-4 AR- PP /E /C- F- 3110046G 97722665 97722699 97722733 

FKM Ceramic 
no 

DDA 30-4 AR-PPN/C-F- 
31U7U7BG 

97722668 97722702 97722736 

yes DDA 30-4 AR-PPN/C-F-31100413G 97722669 97722703 97722737 

PVC 

EPDM 

no 
DDA 30 -4 AR- PVC /E /C -F- 

31U7U7BG 
97722672 97722706 97722740 

Ceramic 
yes 

DDA 30-4 AR- PVC/E /C -F- 
311004BG 

97722673 97722707 97722741 

FKM 

no 
DDA 30-4 AR-PVCN/C-F- 

31U7U7BG 
97722676 97722710 97722744 

Ceramic 
yes DDA 30-4 AR- PVCN /C -F- 

311004BG 
97722677 97722711 97722745 

PVDF PTFE 
no DDA 30-4 AR-PV/T/C-F-31U7U7BG 97722692 97722726 97722760 

Ceramic 
yes DDA 30-4 AR- PV/T /C- F- 311004BG 97722693 97722727 97722761 

SS PTFE SS 1.4401 no DDA 30-4 AR-SS/T/SS-F-31 WBG 97722696 97722730 97722764 

'Installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm) 

Also available in FC- and FCM- control version 
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Selection DDA, DDC, DDE 

DDC, standard range 
Power supply: 1x100 -240 V, 50/60 Hz (switch mode) 
Mains plug: USA, Canada 
Valves: Standard 
Connection set: Hose, 0.17" x 1/4 ", 1/4" x 3/8 ", 3/8" x 1/2" 

Max. 
flow 
[11h] 

Max. Materials 
Installation 

set" 
Type key* 

Product number 
pressure 

[bar] 
Dosing 
head Gaskets Valve 

balls A AR 

no DDC 6-10 A-PP/E/C-F-31 U7U7BG 97721529 97721563 
EPDM Ceramic 

yes DDC 6-10 A-PP/E/C-F-311003BG 97721530 97721564 
PP 

no DDC 6-10 A-PPN/C-F-31 U7U7BG 97721533 97721567 
FKM Ceramic 

yes DDC 6-10 A-PPN/C-F-311003BG 97721534 97721568 

no DDC 6-10 A-PVC/E/C-F-31U7U7BG 97721537 97721571 
EPDM Ceramic 

yes DDC 6-10 A-PVC/E/C-F-311003BG 97721538 97721572 6 10 
PVC 

no DDC 6-10 A-PVCN/C-F-31 U7U7BG 97721541 97721575 
FKM Ceramic 

yes DDC 6-10 A-PVCN/C-F-311003BG 97721542 97721576 

no DDC 6-10 A-PVIT/C-F-31 U7U7BG 97721557 97721591 
PTFE Ceramic 

yes DOC 6-10 A-PV/T/C-F-3110038G 97721558 97721592 

SS PTFE SS 1.4401 no DDC 6-10 A-SS/T/SS-F-31 WBG 97721561 97721595 

no DDC 9-7 A-PP/E/C-F-31U7U7BG 97721597 97721631 
EPDM Ceramic 

yes DDC 9-7 A-PP/E/C-F-311004BG 97721598 97721632 
PP 

no DDC 9-7 A-PPN/C-F-31 U7U7BG 97721601 97721635 
FKM Ceramic 

yes DDC 9-7 A-PPN/C-F-311004BG 97721602 97721636 

no DDC 9-7 A-PVC/E/C-F-31U7U7BG 97721605 97721639 
EPDM Ceramic 

yes DDC 9-7 A-PVC/E/C-F-311004BG 97721606 97721640 9 7 
PVC 

no DDC 9-7 A-PVCN/C-F-31U7U7BG 97721609 97721643 
FKM Ceramic 

yes DDC 9-7 A-PVCN/C-F-311004BG 97721610 97721644 

no DDC 9-7 A-PV/T/C-F-31 U7U7BG 97721625 97721659 
PVDF PTFE Ceramic 

yes DDC 9-7 A-PV/T/C-F-311004BG 97721626 97721660 

SS PTFE SS 1.4401 no DDC 9-7 A-SS/T/SS-F-31WBG 97721629 97721663 

no DDC 15-4 A-PP/E/C-F-31 U7U7BG 97721665 97721699 
EPDM Ceramic 

yes DDC 15-4 A-PP/E/C-F-311004BG 97721666 97721700 
PP 

no DDC 15-4 A-PPN/C-F-31U7U7BG 97721669 97721703 
FKM Ceramic 

yes DDC 15-4 A-PPN/C-F-311004BG 97721670 97721704 

no DDC 15-4 A-PVC/E/C-F-31 U7U7BG 97721673 97721707 
EPDM Ceramic 

yes DDC 15-4 A-PVC/E/C-F-311004BG 97721674 97721708 15 4 
PVC 

no DDC 15-4 A-PVCN/C-F-31 U7U7BG 97721677 97721711 
FKM Ceramic 

yes DDC 15-4 A-PVCN/C-F-311004BG 97721678 97721712 

no DDC 15-4 A-PV/T/C-F-31U7U7BG 97721693 97721727 
PVDF PTFE Ceramic 

yes DDC 15-4 A-PV/T/C-F-311004BG 97721694 97721728 

SS PTFE SS 1.4401 no DDC 15-4 A-SS/T/SS-F-31 WBG 97721697 97721731 

installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm) 
.. Also available in AR-control version 
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Selection DDA, DDC, DDE 

DDE, standard range 
Power supply: 1x100 -240 V, 50/60 Hz (switch mode) 
Mains plug: USA, Canada 
Valves: Standard 
Connection set: Hose, 0.17" x 1/4 ", 1/4" x 3/8 ", 3/8" x 1/2" 

Max. 
flow 
[1/h] 

Max. Materials 
Installation 

set* Type key" 
Product number 

pressure 
[bar] 

Dosing 
head Gaskets 

Valve 
balls B P 

no DDE 6-10 B-PP/E/C-F-31U7U7BG 97721051 97721085 
EPDM Ceramic 

yes DDE 6-10 B-PP/E/C-F-311003BG 97721052 97721086 
PP 

no DDE 6-10 B-PPN/C-F-31U7U7BG 97721055 97721089 
FKM Ceramic 

yes DDE 6-10 B-PPN/C-F-311003BG 97721056 97721090 

no DDE 6-10 B- PVC /E/C- F- 31U7U7BG 97721059 97721093 
EPDM Ceramic 

yes DDE 6-10 B- PVC /E/C- F- 3110035G 97721060 97721094 6 10 
PVC 

no DDE 6-10 B-PVCN/C-F-31U7U7BG 97721063 97721097 
FKM Ceramic 

yes DDE 6-10 B- PVCN /C- F- 311003BG 97721064 97721098 

no DDE 6-10 B-PV/T/C-F-31U7U7BG 97721079 97721113 
PVDF PTFE Ceramic 

yes DDE 6-10 B-PV/T/C-F-311003BG 97721080 97721114 

SS PTFE SS 1.4401 no DDE 6-10 B-SS/T/SS-F-31 WBG 97721083 97721117 

no DDE 15-4 B-PP/E/C-F-31U7U7BG 97721119 97721153 
EPDM Ceramic 

yes DDE 15-4 B-PP/E/C-F-311004BG 97721120 97721154 
PP 

no DDE 15-4 B-PPN/C-F-31U7U7BG 97721123 97721157 
FKM Ceramic 

yes DDE 15-4 B-PPN/C-F-311004BG 97721124 97721158 

no DDE 15-4 B- PVC /E/C- F- 31U7U7BG 97721127 97721161 
EPDM Ceramic 

yes DDE 15-4 B- PVC /E/C- F- 311004BG 97721128 97721162 15 
PVC 

no DDE 15-4 B-PVCN/C-F-31U7U7BG 97721131 97721165 
FKM Ceramic 

yes DDE 15-4 B- PVCN /C- F- 311004BG 97721132 97721166 

no DDE 15-4 B-PV/T/C-F-31U7U7BG 97721147 97721181 
PVDF PTFE Ceramic 

yes DDE 15-4 B-PV/T/C-F-311004BG 97721148 97721182 

SS PTFE SS 1.4401 no DDE 15-4 B-SS/T/SS-F-31 WBG 97721151 97721186 

installation set includes: 2 pump connections, foot valve, injection unit, 6 m PE discharge tube, 2 m PVC suction tube, 2 m PVC vent tube (4/6 mm) 
Also available in P-control version 

cRUwiRFOS i 35 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 134 of 781



Selection DDA, DDC, DDE 

DDA, DDC, DDE, non -standard range 
Key to the designations of the three following tables: 

Non -standard range 

Max. Control Materials of dosing 
Flow and variant head, 
pressure gaskets and valve balls 

Control 
cube 

position 

Supply 
voltage 

Valve 
type 

[gph-psi 
(pUh)}(bar)) 

see 
page 7 

in 
Product 
Guide 

PP = Polypropylene 
PVC = Polyvinyl chloride 
PV = PVDF 
SS = Stainless steel 
316L - 1.4401 

Gaskets: 
E = EPOM 
V = FKM 
T = PTFE 

Valve balls: 
C = Ceramic 
SS = Stainless steel 

F = Front - 
mounted 1= Standard 
(change to left 

3 = 1x100-240 V. 

and right 
possible) 

X = No control 
cube 

50/60 Hz 
2 = Spring - 
loaded 
(HV- 
Version) 

I = 24-48 VDC 
(DDC) 

316 - 1.4401 

DDA 

Dosing 
head 

Gasket Ball 

2.0-232 
(7.5 -16) 

AR 
FC 

FCM 

PP 
E 
V 

C 

F 3 
1 

2 PVC E 
V 
T 

C 
PV 

SS T SS F 3 
1 

2 

3.17 -150 
(12 -10) 

4.5 -101.5 
(17-7) 

8-60 
(30-4) 

AR 
FC 

FCM 

PP 
E 
V 

C 

F 3 
1 

2 PVC E 
V 
T 

C 
PV 

SS T SS F 3 
2 

DDC 

Dosing 
head Gasket Ball 

1.5-150 
(6-10) 

A 
AR 

PP 
E 
V C 

F 
3 

2 PVC E 
V 
T 

C 
PV 

SS T SS F 
3 1 

2 

2.4-101 
(9-7) 

4-60 
(15-4) 

A 
AR 

PP 
E 

V 
C 

F 
3 1 

2 PVC E 

V 
T 

C 
PV 

SS T SS F 
3 1 

2 

Note: PTFE balls available as a separate kit,not a configurable non -standard option. 

Connection I Installation set 

Connection, suction/ discharge 
U2U2 = Tube, 4 /8mm, 6/9mm, 
6/12mm, 9/12mm 
U7U7 = Tube, 0.17"x1/4', 
1/4 "x3/8 ", 3/8 "x1/2" 
AA = Threaded, Rp 1/4', female (SS) 
w = Threaded, NPT 1/4 ", female (SS) 
XX = Without connector 

Installation set* 
1001 = 4 /6mm up to 
2.0 gph, 232 psi (7.51/h, 16 bar) 

1002 = 9/12mm up to 
15.85 gph, 188.5 psi (601/h, 13 bar) 

1003 = 0.17 "x1 /4" up to 
2.0 gph, 232 psi (7.5Vh, 16 bar) 

1004 = 3/8"x1/2" up to 
15.85 gph, 145 psi (80Vh, 10 bar) 

Mains plug Design 

B = USA, Canada 
X = No plug 

F = EU (Schuko) 
G =UK 
I = Australia, 
New Zealand, 
Taiwan 
E = Switzerland 
J = Japan 
L = Argentina 

G = Grundfos 

U2U2 
U7U7 
XX 
1001 

1003 

AA 
w 
XX 

U2U2 
U7U7 
XX 
1002 
1004 

AA 
w 
XX 

F 

B 
G 

E 
J 

L 

G 

U2U2 
U7U7 

XX 
1001 

1003 

AA 
w 
XX 

U2U2 
U7U7 
XX 
1002 
1004 

AA 
w 
XX 

F 

B 
G 

1 

E 

J 

L 

G 
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Selection DDA, DDC, DDE 

Non -standard range 

Max. Control Materials of dosing 
flow and variant head, 
pressure gaskets and valve balls 

Control 
cube 

position 

Supply 
voltage 

Valve 
type 

(gph-psi 
([1/h)- (bar)] 

see 
page 7 

in 
Product 
Guide 

PP = Polypropylene 
PVC = Polyvinyl chloride 
PV = PVDF 
SS = Stainless steel 
316L - 1.4401 

Gaskets: 
E = EPDM 
V = FKM 
T = PTFE 

Valve balls: 
C = Ceramic 
SS = Stainless steel 

F = Front - 
mounted 
(change to left 
and right 
possible) 

X = No control 
cube 

3 = 1x100 -240 V, 
1 = Standard 

50t60 Hz 
2 = Spring - 
loaded 
(HV- 
Version) 

I = 24-48 VDC 
(DDC) 

316 - 1.4401 

DDE 

1.5-150 
(6-10) 

B 
P 

PP 
E 
V 

C 

X 3 
2 PVC E 

V 
T 

C 
PV 

SS T SS X 3 
1 

2 

4-60 
(15-4) 

B 
P 

PP 
E 
V 

C 

X 3 
1 

2 PVC E 
V 
T 

C 
PV 

SS T SS X 3 
2 

Connection / Installation set 

Connection, suction/ discharge 
U2U2 = Tube, 4/6mm, 6/9mm, 
6/12mm, 9/12mm 
U7U7 = Tube, 0.17S1/4', 
1/45G/8', 3/81c1/2 
AA = Threaded, Rp 1/4', female (SS) 
W = Threaded, NPT 1/4', female (SS) 
XX = Wthout connector 

Installation set' 
1001 = 4/6mm up to 
2.0 gph, 232 psi (7.51 h, 16 bar) 

1002 = 9 /12mm up to 
15.85 gph, 188.5 psi (601/h, 13 bar) 

1003 = 0.17"x1/4' up to 
2.0 gph, 232 psi (7.51/h, 16 bar) 

1004 = 3/8'x1/2" up to 
15.85 gph, 145 psi (601/h, 10 bar) 

Mains plug Design 

B = USA, Canada 
X = No plug 

F = EU (Schuko) 
G =UK 
I = Australia, 
New Zealand, 
Taiwan 
E = Switzerland 
J = Japan 
L = Argentina 

G = Grundfos 

U2U2 
U7U7 

XX 
1001 

1003 

AA 
W 
XX 

U2U2 
U7U7 

XX 
1002 

1004 

AA 
W 
XX 

F 

B 

G 

E 

L 

G 

'Installation set includes: 2 pump connections, foot valve, injection valve,19.6 ft (6 m) PE discharge tubing, 6.5 ft (2 m) PVC suction tubing, 
6.5 ft (2 m) PVC vent tubing (4/6 mm). 
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Pumped liquids DDA, DDC, DDE 

List of pumped liquids 
The resistance table below is intended as a general 
guide for material resistance (at room temperature), 
and does not replace testing of the chemicals and pump 
materials under specific working conditions. 

The data shown are based on information from various 
sources available, but many factors (purity, 

temperature, abrasive particles, etc.) may affect the 
chemical resistance of a given material. 

Note: Some of the liquids in this table may be toxic, 
corrosive or hazardous. Please be careful when 
handling these liquids. Please check chemical 
compatibility with your chemical supplier. 

For further information see Pumped Liquid Guide. 

Pumped liquid (68 °F or 20 °C) Material 

Description Chemical Concentration 
Dosing head Gasket Ball 

I a. o. lo_ > o Iu) m .lo. > o u. Y 21w o. 0113. I- u. 0 m a 

Acetic acid CH3COOH 

25 - 
60 - O 

85 - - - 
Aluminium chloride AICI3 40 - 
Aluminium sulphate AI2(SO4)3 60 

Ammonia, aqueous NH4OH 28 - 
Calcium hydroxide *7 Ca(OH)2 

Calcium hypochlorite Ca(0C1)2 20 0 - 

Chromic acid *5 H2CrO4 

10 

30 - - O 

40 - - - 
50 - - - 

Copper sulphate CuSO4 30 

Ferric chloride *3 FeCI3 100 - 
Ferric sulphate *3 Fe2(SO4)3 100 

Ferrous chloride FeCl2 100 - 
Ferrous sulphate FeSO4 50 

Hydrochloric acid NCI 
<25 - O 

25-37 - - 
Hydrogen peroxide H2O2 30 

Nitric acid HNO3 

10 

30 

40 0 
70 - - - 

Peracetic acid CH3C000H 5 - - 
Potassium hydroxide KOH 50 - - 
Potassium permanganate KMn04 10 - 
Sodium chlorate NaClO3 30 O 

Sodium chloride NaCI 30 - 
Sodium chlorite NaCIO2 20 0 - - 

Sodium hydroxide NaOH 

20 0 0 
30 - 0 
50 - O 

Sodium hypochlorite NaOCI 20 O - O 

Sodium sulphide Na2S 30 

Sodium sulphite *6 Na2SO3 20 

Sulphurous acid H2S03 6 

Sulphuric acid *4 H2SO4 
<80 - O O 

80-98 0 - - - 
Resistant 

O Limited resistance 

- Not resistant 

*3 Risk of crystallization. 

*4 Reacts violently with water and generates much heat. 

*5 Must be fluoride-free when glass balls are used. 

*5 In neutral solutions. 

*7 Saturated solution 0.1 %. 

38 GRYNOFOS:% 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 137 of 781



Further product 
documentation 

DDA, DDC, DDE 

WebCAPS 

CAMPOS .ISL... 

--- - ! Ir 

..G. Ca_.. Rao ...:.Sams. 

WebCAPS is a Web -based Computer Aided Product 
Selection program available on www.grundfos.com. 

WebCAPS contains detailed information on more than 
185,000 Grundfos products in more than 20 languages. 

In WebCAPS, all information is divided into 6 sections: 

Catalog 

Literature 

Service 

Sizing 

Replacement 

CAD drawings. 

Catalog 

This section is based on fields of application and pump types, and 
contains 

technical data 
curves (QH, Eta, Pt, P2, etc) which can be adapted to the den- 
sity and viscosity of the pumped liquid and show the number of 
pumps in operation 
product photos 
dimensional drawings 
wiring diagrams 
quotation texts, etc. 

Literature 

In this section you can access all the latest documents of a given 
pump, such as 

product guides 
installation and operating instructions 
service documentation, such as Service kit catalog 
and Service kit instructions 
quick guides 
product brochures, etc. 

wn« ra[r. sr 

r r tì tbc; I 

U wJ'1a 

Service 

This section contains an easy -to-use interactive service catalog. 
Here you can find and identify service parts of both existing and 
discontinued Grundfos pumps. 
Furthermore, this section contains service videos showing you how 
to replace service parts. 
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Further product 
documentation 

DDA, DDC, DDE 

Sizing 

This section is based on different fields of application and installa- 
tion examples, and gives easy step -by -step instructions in how to 

select the most suitable and efficient pump for your installation 
carry out advanced calculations based on energy consumption, 
payback periods, load profiles, life cycle costs, etc. 
analyse your selected pump via the built -in life cycle cost tool 
determine the flow velocity in wastewater applications, etc. 

CALOC.a0014011 

" " " .._r+a_ . d 

uanmras Wunn lar'X 
iS; ̀  -'I,__alR4Uf 

... f 
.} . - 

® - ' -+:.-c- 

Replacement e 
In this section you find a guide to selecting and comparing replace- 
ment data of an installed pump in order to replace the pump with a 
more efficient Grundfos pump. 
The section contains replacement data of a wide range of pumps 
produced by other manufacturers than Grundfos. 

Based on an easy step -by -step guide, you can compare Grundfos 
pumps with the one you have installed on your site. When you have 
specified the installed pump, the guide will suggest a number of 
Grundfos pumps which can improve both comfort and efficiency. 

CAD drawings O 
In this section it is possible to download 2- dimensional (2D) and 
3- dimensional (3D) CAD drawings of most Grundfos pumps. 

These formats are available in WebCAPS: 

2- dimensional drawings: 
.dxf, wireframe drawings 
.dwg, wireframe drawings. 

3- dimensional drawings; 
.dwg, wireframe drawings (without surfaces) 
.stp, solid drawings (with surfaces) 
.eprt, E- drawings. 

WinCAPS 

_Adill1110" 
WinCAPS is a Windows -based Computer Aided 
Product Selection program containing detailed informa- 
tion on more than 185,000 Grundfos products in more 
than 20 languages. 

The program contains the same features and functions 
as WebCAPS, but is an ideal solution if no Internet 
connection is available. 

WinCAPS is available on CD -ROM and updated once a 

year. 

WInCAPS CD-ROM 

Subject to alterations. 
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Further product 
documentation 

DDA, DDC, DDE 

Available Grundfos Dosing brochures: 

Smart Digital brochure L- SD -SL -01 

Dosing All Product brochure L- DOS -SL -02 

Dosing Systems brochure L- DOS -SL -01 

Instrumentation brochure L- INS -SL -01 

Disinfection brochure L- DD -SL -15 
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DDA, DDC, DDE 
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DDA, DDC, DDE 
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BE>THINK>INNOVATE> 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

L-SD-PG-001 12.10 

® 2010 Grundfos Pumps Corp. 
US The name Grundlos, the Grundfox logo, and the payoff Be- Think -Innovate ere registrated trademarks 

owned by Grundlos Management PIS or Grundlos AIS, Denmark. All rights reserved worldwide. 

GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1-913-227-3400 
Telefax: +1 -913- 227 -3500 

www.grundfos.com 

GRUNDFOS Canada Inc. Bombas GRUNDFOS de Mexico S.A. de C.V. 
2941 Brighton Road Boulevard TLC No. 15 
Oakville, Ontario L6H 6C9 Canada Parque Industrial Stiva Aeropuerto 
Phone: +1 -905 829 9533 Apodaca, N.L. Mexico 66600 
Telefax: +1-905 829 9512 Phone: +52-81-8144 4000 

Telefax: +52 -81 -8144 4010 
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Company name: 
Created by: 
Phone: GRUNDFOOS ® ®1 Fax: 
Date: 25/06/2012 

Position Qty. Description Single Price 

1 NBG 65- 50- 160/151 A-F-A BAQE Price on request 

Note! Product picture may differ from actual product 

Product No.: 95105236 

Non -self priming, single -stage centrifugal 
pump according to EN 1092 -2. 

The pump is for the pumping of thin, clean or 
slightly contaminated 
liquids without abrasive or long -fibred 
solids. 

The pump is directly coupled with an 
IEC- flanged 3 -phase AC motor. 

The impeller is hydraulically as well as 
dynamically balanced. 

The pump has the following characteristics: 
- flange dimensions according to 

EN 1092 -2, 
- Cast iron volute 

pump housing, 
- stainless steel shaft 

and Cast iron impeller 
and bronze wear rings, 

- unbalanced mechanical shaft seal 
according to EN 12756. 

Liquid: 
Liquid temperature range: 0 .. 120 °C 

Technical: 
Speed for pump data: 1400 rpm 
Rated flow: 17.4 m3 /h 
Rated head: 6.2 m 
Actual impeller diameter: 151 mm 
Shaft seal: BAQE 
Curve tolerance: ISO 9906 Annex A 

Materials: 
Pump housing: Cast iron 

EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 

Impeller: Cast iron 
EN -GJL -200 DIN W. -Nr. 
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111 LP hi®F'®S 
Company name: 
Created by: 
Phone: 
Fax: 
Date: 25/06/2012 

Position Qty. Description Single Price 

A48-30 B ASTM 

Installation: . 

Maximum ambient temperature: 40 °C 
Maximum operating pressure: 16 bar 
Flange standard: EN 1092 -2 
Pump inlet: DN 65 
Pump outlet: DN 50 
Pressure stage: PN16 

Electrical data: 
Motor type: 80A 
Number of poles: 4 
Rated power - P2: 0.55 kW 
Mains frequency: 50 Hz 
Rated voltage: 3 x 220 -240 D/ 380 -415 Y V 
Rated current: 2.6 / 1.5 A 
Starting current: 430 -470 % 
Cos phi - power factor: 0,79 -0,70 
Rated speed: 1390 -1410 rpm 
Motor efficiency at full load: 77 % 
Motor efficiency at 3/4 load: 79 -77 % 
Motor efficiency at 1/2 load: 78,1 -73,2 % 
Enclosure class (IEC 34 -5): IP55 
Insulation class (IEC 85): F 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

41.9 kg 
41 kg 
0.138 m3 
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Company name: 
Created by: 

VNDFOS ® 
S. Ft Fax: 

one: 

Date: 25/06/2012 

Description 
Product name: 
Product No: 
EAN number. 

Technical: 
Speed for pump data: 
Rated flow: 
Rated head: 
Actual impeller diameter. 
Shaft seal: 
Shaft diameter: 
Curve tolerance: 
Pump version: 

Materials: 
Pump housing: 

Impeller: 

Material code: 

Installation: 
Maximum ambient temperature: 
Maximum operating pressure: 
Flange standard: 
Connect code: 
Pump inlet: 
Pump outlet: 
Pressure stage: 
Wear ring(s): 

Liquid: 
Liquid temperature range: 

Electrical data: 
Motor type: 
Number of poles: 
Rated power - P2: 
Mains frequency: 
Rated voltage: 
Rated current: 
Starting current: 
Cos phi - power factor 
Rated speed: 
Motor efficiency at full load: 
Motor efficiency at 3/4 load: 
Motor efficiency at 1/2 load: 
Enclosure class (IEC 34 -5): 
Insulation class (IEC 85): 
Motor protec: 
Motor No: 
Motor range: 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

Value 
NBG 65-50- 160/151 A -F -A BAQE 
95105236 
5700836547377 

1400 rpm 
17.4 m3/h 

6.2 m 
151 mm 
BAQE 
24 mm 
ISO 9906 Annex A 
A 

Cast iron 
EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 
Cast iron 
EN -GJL -200 DIN W.-Nr. 
A48 -30 B ASTM 
A 

40 °C 
16 bar 
EN 1092-2 
F 
DN 65 
DN 50 
PN 16 
neckring(s) 

0 .. 120 °C 

80A 
4 
0.55 kW 
50 Hz 
3 x 220 -240 D/ 380 -415 Y V 
2.6 1 1.5 A 
430 -470 % 
0,79 -0,70 
1390 -1410 rpm 
77 % 
79-77 % 
78,1 -73,2 °A° 

IP55 
F 
NONE 
87100310 
Standard 

41.9 kg 
41 kg 
0.138 m' 

H 
(m) 

5 

4 

3 

2 

1 

00 

P 

(W) 

500 
400 
300 
200 
108 

NBG 65-50-160/151 

2 4 6 8 10 12 14 16 18 20 22 Q(m3/h) 

NEil- I 11 
i 

1111,1 111 
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Company name: 
Created by: 

one: GRUDS® Fax: 
Date: 25/06/2012 

95105236 NBG 65-50-160/151 

H 

(m) 
NBG 65-50-160/151 

00 

P 

(W) 

600 

500 

400 

300 

200 

100 

0 

4 6 10 12 14 16 
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G R U 
Company name: 
Created by: 
Phone: ®! Fax: 
Date: 25/06/2012 

D a S 
Position Qty. Description Single Price 

1 NBG 65-40- 200/219 A-F-A BAQE Price on request 

j 
: 

. 

Notes Product picture may differ from actual product 

Product No.: 95105242 

Non -self priming, single -stage centrifugal 
pump according to EN 1092 -2. 

The pump is for the pumping of thin, clean or 
slightly contaminated 
liquids without abrasive or long -fibred 
solids. 

The pump is directly coupled with an 
IEC- flanged 3 -phase AC motor. 

The impeller is hydraulically as well as 
dynamically balanced. 

The pump has the following characteristics: 
- flange dimensions according to 

EN 1092 -2, 
- Cast iron volute 

pump housing, 
- stainless steel shaft 

and Cast iron impeller 
and bronze wear rings, 

- unbalanced mechanical shaft seal 
according to EN 12756. 

Liquid: 
Liquid temperature range: 0 .. 120 °C 

Technical: 
Speed for pump data: 1435 rpm 
Rated flow: 29.1 m3 /h 
Rated head: 12.5 m 
Actual impeller diameter: 219 mm 
Shaft seal: BAQE 
Curve tolerance: ISO 9906 Annex A 

Materials: 
Pump housing: ' Cast iron 

EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 

Impeller: Cast iron 
EN -GJL -200 DIN W. -Nr. 
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GRUNCOFOS' N 
Company name: 
Created by: 
Phone: 
Fax: 
Date: 25/06/2012 

Position Qty. Description Single Price 

A48-30 B ASTM 

Installation: 
Maximum ambient temperature: 40 °C 
Maximum operating pressure: 16 bar 
Flange standard: EN 1092 -2 
Pump inlet: DN 65 
Pump outlet: DN 40 
Pressure stage: PN16 

Electrical data: 
Motor type: 100LA 
Number of poles: 4 
Rated power - P2: 2.2 kW 
Mains frequency: 50 Hz 
Rated voltage: 3 x 220 -240 D/ 380 -415 Y V 
Rated current: 9.2 / 5.3 A 
Starting current: 540 -590 % 
Cos phi - power factor: 0,79 -0,76 
Rated speed: 1430 -1440 rpm 
Motor efficiency at full load: 83,5 -84 
Motor efficiency at 3/4 load: 84 % 
Motor efficiency at 1/2 load: 83 % 
Enclosure class (IEC 34 -5): IP55 
Insulation class (IEC 85): F 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

61.1 kg 
64 kg 
0.184 m3 
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GrzuNEDFOs 
Description 
Product name: 
Product No: 
EAN number: 

Technical: 
Speed for pump data: 
Rated flow: 
Rated head: 
Actual impeller diameter: 
Shaft seal: 
Shaft diameter. 
Curve tolerance: 
Pump version: 

Materials: 
Pump housing: 

Impeller: 

Material code: 

Installation: 
Maximum ambient temperature: 
Maximum operating pressure: 
Flange standard: 
Connect code: 
Pump inlet: 
Pump outlet: 
Pressure stage: 
Wear ring(s): 

Liquid: 
Liquid temperature range: 

Electrical data: 
Motor type: 
Number of poles: 
Rated power - P2: 
Mains frequency: 
Rated voltage: 
Rated current: 
Starting current: 
Cos phi - power factor: 
Rated speed: 
Motor efficiency at full load: 
Motor efficiency at 3/4 load: 
Motor efficiency at 1/2 load: 
Enclosure class (IEC 34 -5): 
Insulation class (IEC 85): 
Motor protec: 
Motor No: 
Motor range: 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

Value 
NBG 65- 40- 200/219 A -F -A BAQE 
95105242 
5700836547438 

1435 rpm 
29.1 m3/h 
12.5 m 
219 mm 
BAQE 
24 mm 
ISO 9906 Annex A 
A 

Cast iron 
EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 
Cast iron 
EN -GJL -200 DIN W.-Nr. 
A48 -30 B ASTM 
A 

40 °C 
16 bar 
EN 1092-2 
F 
DN 65 
DN 40 
PN16 
neckring(s) 

0 .. 120 °C 

100LA 
4 
2.2 kW 
50 Hz 
3 x 220 -240 D/ 380-4 15 Y V 
9.2/5.3A 
540 -590 % 
0,79 -0,76 
1430 -1440 rpm 
83,5 -84 % 
84 % 
83 
IP55 
F 
NONE 
87250322 
Standard 

61.1 kg 
64 kg 
0.184 m' 

Company name: 
Created by: 
Phone: 
Fax: 
Date: 25/06/2012 

P 

(kW) 

1.6 

1.2 

0.8 
0.$ 

--------- 

r- . t , i.__ i 

HIGH VOLTAGE 

DIRECTION OF ROTATION 
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Company name: 
Created by: 

G R U! I D F S e '` Fo(ne: 

Date: 25/06/2012 

95105242 NBG 65-40-200/219 

H 

(m) 

16 

14 

12 

10 

NBG 65-40-200/219 
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Company name: Ts/ Created by: 

àRUpdDFrøs® AP li Phone: 

Date: 25/06/2012 

Position Qty. Description Single Price 

1 NBG 50 -32- 160/172 A-F -A BAQE Price on request 

111 

i . 

Note! Product picture may differ from actual product 

Product No.: 95105221 

Non -self priming, single -stage centrifugal 
pump according to EN 1092 -2. 

The pump is for the pumping of thin, clean or 
slightly contaminated 
liquids without abrasive or long -fibred 
solids. 

The pump is directly coupled with an 
IEC- flanged 3 -phase AC motor. 

The impeller is hydraulically_as_well as _. 

dynamically balanced. 

The pump has the following characteristics: 
- flange dimensions according to 

EN 1092 -2, 
- Cast iron volute 

pump housing, 
- stainless steel shaft 

and Cast iron impeller 
and bronze wear rings, 

- unbalanced mechanical shaft seal 
according to EN 12756. 

Liquid: 
Liquid temperature range: 0 .. 120 °C 

Technical: 
Speed for pump data: 1400 rpm 
Rated flow: 14.7 m3 /h 
Rated head: 7.9 m 
Actual impeller diameter: 172 mm 
Shaft seal: BAQE 
Curve tolerance: ISO 9906 Annex A 

Materials: 
Pump housing: Cast iron 

EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 

Impeller: Cast iron 
EN -GJL -200 DIN W. -Nr. 
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Company name: kits/ Created by: 
one: GnVNcs FOS ® 

Fax: 

Date: 25/06/2012 

Position Qty. Description Single Price 

A48-30 B ASTM 

Installation: 
Maximum ambient temperature: 40 °C 
Maximum operating pressure: 16 bar 
Flange standard: EN 1092 -2 
Pump inlet: DN 50 
Pump outlet: DN 32 
Pressure stage: PN16 

Electrical data: 
Motor type: 80A 
Number of poles: 4 
Rated power - P2: 0.55 kW 
Mains frequency: 50 Hz 
Rated voltage: 3 x 220 -240 D/ 380 -415 Y V 
Rated current: 2.6 / 1.5 A 
Starting current: 430 -470 % 
Cos phi - power factor: 0,79 -0,70 
Rated speed: 1390 -1410 rpm 
Motor efficiency at full load: 77 % 
Motor efficiency at 3/4 load: 79 -77 % 
Motor efficiency at 1/2 load: 78,1 -73,2 % 
Enclosure class (IEC 34 -5): IP55 
Insulation class (IEC 85): F 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

37.6 kg 
41 kg 
0.138 m' 
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Company name: 
Created by: 
Phone: G R U N D FO S % Fax: 
Date: 25/06/2012 

Description 
Product name: 
Product No: 
EAN number: 

Technical: 
Speed for pump data: 
Rated flow: 
Rated head: 
Actual impeller diameter. 
Shaft seal: 
Shaft diameter. 
Curve tolerance: 
Pump version: 

Materials: 
Pump housing: 

Impeller. 

Material code: 

Installation: 
Maximum ambient temperature: 
Maximum operating pressure: 
Flange standard: 
Connect code: 
Pump inlet: 
Pump outlet: 
Pressure stage: 
Wear ring(s): 

Liquid: 
Liquid temperature range: 

Electrical data: 
Motor type: 
Number of poles: 
Rated power - P2: 
Mains frequency: 
Rated voltage: 
Rated current: 
Starting current: 
Cos phi - power factor 
Rated speed: 
Motor efficiency at full load: 
Motor efficiency at 3/4 load: 
Motor efficiency at 1/2 load: 
Enclosure class (IEC 34 -5): 
Insulation class (IEC 85): 
Motor protec: 
Motor No: 
Motor range: 

Others: 
Net weight: 
Gross weight: 
Shipping volume: 

Value 
NBG 50- 32- 160/172 A -F -A BAQE 
95105221 
5700836547223 

1400 rpm 
14.7 m3/h 
7.9 m 
172 mm 
BAQE 
24 mm 
ISO 9906 Annex A 
A 

Cast iron 
EN -GJL -250 DIN W. -Nr. 
A48-40 B ASTM 
Cast iron 
EN -GJL -200 DIN W: Nr. 
A48 -30 B ASTM 
A 

40 °C 
16 bar 
EN 1092-2 
F 
DN 50 
DN 32 
PN 16 
neckring(s) 

0 .. 120 °C 

80A 
4 
0.55 kW 
50 Hz 
3 x 220 -240 D/ 380 -415 Y V 
2.6 / 1.5 A 
430 -470 % 
0,79 -0,70 
1390 -1410 rpm 
77 ok 

79-77 % 
78,1 -73,2 % 
IP55 
F 
NONE 
87100310 
Standard 

37.6 kg 
41 kg 

0.138 m' 

3 

2 

00 

P 
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500 
400 
300 
200 
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2 4 6 8 10 12 14 Q(m'm) 
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Company name: 
Created by: 

one: GFO S ® Fa RLPN CO Fax: 
Date: 25/06/2012 

95105221 NBG 50-32-160/172 

500 

400 

300 

200 
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Dismantling 

Remove the nuts of the pump housing. 

Remove the O -ring. 

3 

Remove the pump housing. It may be necessary to 
loosen it from the motor stool with a plastic hammer. 

Hold the impeller with a strap wrench, and slacken the 
impeller nut. Remove the impeller nut, spring washer and 
washer from the shaft. 

GRUNDPOS' Ì t 
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Remove the impeller using a puller. 

Shaft seals 
Rotating part: 
Type MG13: Steps 8 and 9. 
Type HJ92: Steps 8 and 10. 
Type M7N: Steps 8 and 11 -12. 

Stationary part: 
All types: Step 19. 

Shaft seal, type MG13: Pull off the rotating shaft seal 
part using two screwdrivers. 

4 

Remove the key. 

Remove the spacer rings, if any, from the shaft seal. 

Shaft seal, type HJ92: Pull off the rotating shaft seal part 
using two screwdrivers. 

GRUNGFOS 
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11 

1111103,,, 

Shaft seal, type M7N: Remove the spring retainer. 

Pump with clamped cover: Remove the cover. 

Pump with separate motor stool: Remove the cover. 

5 

Shaft seal, type M7N: Remove the seal ring with O -ring 
using two screwdrivers. 

Pump with separate motor stool: Remove the screws 
holding cover and motor stool together. 

Pump with integrated motor stool: Remove the 
coupling guards. 

GRUNOFOS ' 
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Pump with integrated motor stool: Remove the screws 
holding motor stool and motor together. 

19 

( 

Remove the stationary shaft seal part by pushing it from 
the back. 

Remove the pump shaft. It may be necessary to loosen it 
with a pinch bar or similar tool. 

6 

18 

11P 

Pump with integrated motor stool: Remove the motor 
stool. It may be necessary to loosen it from the motor 
with a plastic hammer. 

20 , 
a 

Slacken the screws fixing the pump shaft on the motor 
shaft. 

A split pump shaft is to be removed in the same way as a 
welded pump shaft. 
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Replacing the wear ring 

Wear rings 

Cast iron or bronze wear ring: Steps 2 -4. 
Stainless steel wear ring: Steps 5 -8. 

Knock the impact block against the puller end stop. Move 
the puller to another position under the wear ring. 

7 

Pump with cast iron or bronze wear ring: Insert the 
hook of the puller under the wear ring. 

Knock the new wear ring home using a piece of wood as 
a buffer. Repeat steps 2 -4 for the second wear ring of the 
pump. 
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Pump with stainless steel wear ring: Unscrew the 
screws of the wear ring, and remove the wear ring. 

Fit the new wear ring. 

The two types of stainless steel wear ring: Without and 
with carbon -graphite -filled PTFE ring. 

Fasten the wear ring with the four screws. Tighten the 
screws to 5 Nm. Repeat steps 5 -8 for the second wear 
ring of the pump. 

8 GRUNOFOSN 
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Assembling the pump 

Lubricate the motor shaft with Rocol Sapphire Aqua Sil. 

Apply a drop of Loctite 243 to the set screws. 

9 

1 alo 
Push the pump shaft home on the motor shaft. Make sure 
that the pump shaft does not move when you release it. 

;41111r 
-s. 

Tighten the screws. M5: 6 Nm. M6: 8 Nm. M8: 15 Nm. 
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Fit the motor stool on the motor. 

Fit the mounting bush on the pump shaft. 

Pump with separate motor stool: Fit the cover on the 
motor stool. 

10 

Fit the screws of the motor stool, and tighten them. 
M8: 12 Nm. M10: 25 Nm. M12: 40 Nm. M16: 100 Nm. 
M20: 150 Nm. M24: 200 Nm. 

Pump with clamped cover: Fit the cover on the motor 
stool. 

Pump with separate motor stool: Fasten the cover on 
the motor stool. M10: 45 Nm. M12: 80 Nm. 
M16: 145 Nm. M24: 200 Nm. 
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Shaft seals 
Stationary part: 
All types: Steps 12 -14. 

Rotating part: 
Type MG13: Steps 15 -16 and 23 -24. 
Type HJ92: Steps 17 -19 and 23 -24. 
Type M7N: Steps 20 -22 and 23 -24. 

13 

. 
Fit the stationary shaft seal part on the shaft. Do not 
touch the seal face with your fingers. 

Shaft seal, type MG13: Spray soapy water on the 
rotating shaft seal part. 

11 

12 

f 

Spray soapy water on the pump shaft and the mounting 
bush. 

Press the stationary shaft seal part home using a punch 
of soft material. 

Shaft seal, type MG13: Press the rotating shaft seal part 
home using a punch of soft material. 
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17 ir! 
i mi444 

Shaft seal, type HJ92: Remove the screws, if any, from 
the rotating shaft seal part, and discard them. 

Shaft seal, type HJ92: Press the rotating shaft seal part 
home using a punch of soft material. 

21 

i 

\ta 

Shaft seal, type M7N: Spray soapy water on the rotating 
shaft seal part. 

12 

Shaft seal, type HJ92: Spray soapy water on the rotating 
shaft seal part. 

Shaft seal, type M7N: Remove the screws, if any, from 
the rotating shaft seal part, and discard them. 

22 

Shaft seal, type M7N: Press the rotating shaft seal part 
home using a punch of soft material. 

GRUNEDF05' Ì; 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 167 of 781



 

Fit spacer rings, if required, on the shaft. 

Fit the key. 

Fit the washer, spring washer and impeller nut. 

13 

Remove the mounting bush from the shaft. 

Fit the impeller. 

Hold the impeller with a strap wrench, and tighten the 
impeller nut. M14: 70 Nm. M18: 155 Nm. M24: 375 Nm. 
M27: 375 Nm. M33: 375 Nm. 
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Fit the O -ring on the cover, and lubricate it with O -ring 
grease (Rocol Sapphire Aqua Sil). 

31 

1 

INN 

Cross -tighten the nuts of the pump housing. M10: 45 Nm. 
M12: 80 Nm. M16: 145 Nm. M24: 200 Nm. 

Fit the coupling guards, and tighten them to 6 Nm. 

14 

Fit the pump housing. 

Check that the pump shaft can rotate freely. 
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Oki 

Argentina 
Bombas GRUNDFOS de Argentina S.A. 
Ruta Panamericana km. 37.500 Lote 34A 
1619- Garin 
Pcia. de Buenos Aires 
Phone: +54 -3327 414 444 
Telefax: +54-3327 411 111 

Australia 
GRUNDFOS Pumps Pry. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61 -8- 8461.4811 
Telefax: +81 -8-8340 0155 

Austria 
GRUNDFOS Pumpen Vertrieb Ges.m.b.H. 
Grundfosstraße 2 
A -5082 Grödig/Salzburg 
Tel.: +43- 6246-883 -0 
Telefax: +43- 6246883-30 

Belgium 
N.V. GRUNDFOS Beilux S.A. 
Boomsesteenweg 81 -83 
B-2630 Aartselaar 
Tél.: +32 -3-870 7300 
Télécopie: +32 -3-870 7301 

Belorussia 
rtpeperas renbcreo IPYHA0OC e 

MHHCKe 
220090 MHHCx yn.Onewesa 14 
TeneitioH: (8832) 62 -40-49 
maxc: (8632) 62 -40-49 

Bosnia /Herzegovina 
GRUNDFOS Sarajevo 
Paromlinska br. 16, 
BiH -71000 Sarajevo 
Phone: +387 33 713290 
Telefax: +387 33 231795 

Brazil 
Mark GRUNDFOS Ltda. 
Av. Humberto de Alencar Castelo Branco, 
630 
CEP 09850 - 300 
Sao Bernardo do Campo - SP 
Phone: +55-11 4393 5533 
Telefax: +55-11 4343 5015 

Bulgaria 
GRUNDFOS Pumpen Vertrieb 
Representative Office - Bulgaria 
Bulgaria, 1421 Sofia 
Lozenetz District 
105 -107 Arsenalski blvd. 
Phone: +359 2963 3820, 2963 5653 
Telefax: +359 2963 1305 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1 -905 829 9533 
Telefax: +1 -905 829 9512 

China 
GRUNDFOS Pumps (Shanghai) Co. Ltd. 
51 Floor, Raffles City 
No. 268 Xi Zang Road. (M) 
Shanghai 200001 
PRC 
Phone: +86021 -612 252 22 
Telefax: +86 -021 -612 253 33 

Croatia 
GRUNDFOS predstavniftvo Zagreb 
Cebini 37, Buzin 
HR -10000 Zagreb 
Phone: +385 1 6595 400 
Telefax: +385 1 8595 499 

Czech Republic 
GRUNDFOS s.r.o. 
Cajkovského 21 
779 00 Olomouc 
Phone: +420 -585-716 111 

Telefax: +420. 585-716 299 

Denmark 
GRUNDFOS DK A/S 
Martin Bachs Vej 3 
DK -8850 Bjeningbro 
Tif.: +45 -87 50 50 50 
Telefax: +45-87 50 51 51 
E -mail: info_GDK@grundfos.com 
www.grundfos.com /DK 

Estonia 
GRUNDFOS Pumps Eesti 00 
Peterburi tee 92G 
11415 Tallinn 
Tel: + 372 608 1690 
Fax: + 372 606 1691 

Finland 
OY GRUNDFOS Pumput AB 
Mestarintie 11 

FIN -01730 Vantaa 
Phone: +358-3066 5650 
Telefax: +358-3066 56550 

France 
Pompes GRUNDFOS Distribution S.A. 
Parc d'Activités de Chesnes 
57, rue de Malacombe 
F -38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 
Télécopie: +33.4 74 94 10 51 

Germany 
GRUNDFOS GMBH 
SchlOterstr. 33 
40699 Erkrath 
Tel.: +49 -(0) 211 929 69-0 
Telefax: +49 -(0) 211 929 69 -3799 
e -mail: infoservice@grundfos.de 
Service in Deutschland: 
e -mail: kundendienst©grundfos.de 

Greece 
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon -Markopoulou Av. 
P.O. Box 71 
GR -19002 Peania 
Phone: +0030 -210-66 83 400 
Telefax: +0030. 210-66 48 273 

Hong Kong 
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung She Wan 
Kowloon 
Phone: +852-27861706 / 27861741 
Telefax: +852-27858664 

Hungary 
GRUNDFOS Hungária Kft. 
Park u. 8 
H -2045 Törökbálint, 
Phone: +3623 511 110 
Telefax: +36-23 511 111 

India 
GRUNDFOS Pumps India Private Limited 
118 Old Mahabalipuram Road 
Thoraipakkam 
Chennai 600 098 
Phone: +91-44 2496 6800 

Indonesia 
PT GRUNDFOS Pompa 
JI. Rawa Sumur III, Blok III / CC -1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62-21-460 8909 
Telefax: +62 -21 -460 6910 / 460 6901 

Ireland 
GRUNDFOS (Ireland) Ltd: 
Unit A, Merrywell Business Park 
Ballymount Road Lower 
Dublin 12 
Phone: +353-1-4089 800 
Telefax: +353-1 -4089 830 

Italy 
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4 

1 -20060 Trar,a,,an (Milano) 
Tel.: +39 -02- 95838112 
Telefax: +39 -02- 95309290 / 95838461 

Japan 
GRUNDFOS Pumps K.K. 
Gotanda Metalion Bldg., 5F, 
5- 21 -15, Higashi -gotanda 
Shiagawa -ku, Tokyo 
141 -0022 Japan 
Phone: +81 35 448 1391 
Telefax: +81 35 448 9819 

Korea 
GRUNDFOS Pumps Korea Ltd. 
6th Floor, Aju Building 679-5 
Yeoksam -dong, Kangnam -ku, 135 -916 
Seoul, Korea 
Phone: +82 -2 -5317 600 
Telefax: +82-2-5633 725 

Latvia 
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs 
Augusta Deglava iela 60, LV -1035, Riga, 
T91r.: + 371 714 9640, 7 149 641 
Fakss: + 371 914 9648 

Lithuania 
GRUNDFOS Pumps UAB 
Smolensko g. 6 
LT -03201 Vilnius 
Tel: + 370 52 395 430 
Fax: + 370 52 395 431 

Malaysia 
GRUNDFOS Pumps Sdn. Bhd. 
7 Jalan Peguam U1/25 
Glenmarie Industrial Park 
40150 Shah Alam 
Selangor 
Phone: +60-3-5569 2922 
Telefax: +60 -3-5569 2866 

México 
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15 
Parque Industrial Siva Aeropuerto 
Apodaca, N.L. 66600 
Phone: +52 -81 -8144 4000 
Telefax: +52 -81 -8144 4010 

Netherlands 
GRUNDFOS Netherlands 
Veluwezoom 35 
1326 AE Almere 
Postbus 22015 
1302 CA ALMERE 
Tel.: +31- 88-478 6338 
Telefax: +31- 88-478 6332 
e -mail: info_gnl @grundfos.com 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 
17 Beatrice Tinsley Crescent 
North Harbour Industrial Estate 
Albany, Auckland 
Phone: +84-9 -415 3240 
Telefax: +64-9 -415 3250 

Norway 
GRUNDFOS Pumper A/S 
Stremsveien 344 
Postboks 235, Leirdal 
N -1011 Oslo 
Tlf.: +47 -22 90 47 00 
Telefax: +47 -22 32 21 50 

Poland 
GRUNDFOS Pompy Sp. z o.o. 
LA. Klonowa 23 
Baranowo k. Poznania 
PL-62-081 Przeimierowo 
Tel: ( +48-61) 650 13 00 
Fax: ( +48 -61) 650 13 50 

Portugal 
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhses, 241 
Apartado 1079 
P- 2770 -153 Paço de Arcos 
Tel.: +351 -21 -440 76 00 
Telefax: +351 -21 -440 76 90 

Romania 
GRUNDFOS Pompe Romania SRL 
Bd. Biruintei, nr 103 
Pantelimon county Ilfov 
Phone: +40 21 200 4100 
Telefax: +40 21 200 4101 
E -mail: romania @grundfos.ro 

Russia 
000 rpyH9IDoc 
Ponces, 109544 MocKBa, yn. Wxonbnan 
39 
Ten. ( +7) 495 737 30 00, 564 88 00 
maKc ( +7) 495 737 75 36, 564 88 11 

E -mail grundfos.moscow©grundfos.com 

Serbia 
GRUNDFOS Predstavnittvo Beograd 
Dr. Milutina Ivkovifa 2a/29 
YU -11000 Beograd 
Phone: +381 11 26 47 877 / 11 28 47 496 
Telefax: +381 11 26 48 340 

Singapore 
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 838381 
Phone: +65-6865 1222 
Telefax: +65-6861 8402 

Slovenia 
GRUNDFOS PUMPEN VERTRIEB 
Ges.m.b.H., 
Podruinica Ljubljana 
Blatnica 1, SI -1236 Trzin 
Phone: +388 1 563 5338 
Telefax: +388 1 563 2098 
E -mail: slovenia @grundfos.si 

Spain 
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E -28110 Algete (Madrid) 
Tel.: +34-91 -848 8800 
Telefax: +34- 91- 628 0485 

Sweden 
GRUNDFOS AB 
Lunnagardsgatan 6 
431 90 Mölndal 
Tel.: +46-0771 -32 23 00 
Telefax: +46-31 331 94 60 

Switzerland 
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH -8117 Fällanden/ZH 
Tel.: +41-1-806 8111 
Telefax: +41 -1 -806 8115 

Taiwan 
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min -Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886- 4-2305 0868 
Telefax: +886.4- 2305 0878 

Thailand 
GRUNDFOS (Thailand) Ltd. 
947/168 Moo 12, Bangna -Trad Rd., K.M. 
3, 
Bangna, Phrakanong 
Bangkok 10260 
Phone: +66-2-744 1785 ... 91 
Telefax: +66-2 -744 1775 ... 6 

Turkey 
GRUNDFOS POMPA San. ve Tic. Ltd. Sti. 
Gebze Organize Sanayi Bblgesi 
Ihsan dada Caddesi, 
2. yol 200. Sokak No. 204 
41490 Gebze/ Kocaeti 
Phone: +90. 262-679 7979 
Telefax: +90 - 282 -679 7905 
E -mail: satis @grundfos.com 

Ukraine 
TOB rPYHLICDOC YKPAIHA 
01010 K11113, Byn. MocxoecbKa 86, 
Ten.:( +38 044) 390 40 50 
max.: ( +38 044) 390 40 59 
E -mail: ukraine @grundfos.com 

United Arab Emirates 
GRUNDFOS Gulf Distribution 
P.O. Box 16768 
Jebel Ali Free Zone 
Dubai 
Phone: +971 -4- 8815 166 
Telefax: +971 -4 -8815 136 

United Kingdom 
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard /Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44- 1525 -850011 

U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1- 913-227 -3400 
Telefax: +1 -913- 227 -3500 

Usbekistan 
IlpeAcraeHrenbcreo rPYH,[jmOC e 

TawKeHre 
700000 TawxeHr yn.YcMaHa HocNpa 1-11 

TynHK 5 
TenecOoH: (3712) 55-68-15 
QaKc: (3712) 53-36-35 

Addresses revised 11.01.2008 
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BE>THINK>INNOVATE> 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

96778602 0208 GB 
Subject to alterations. 

GRUNDFOS A/S . DK -8850 Bjerringbro . Denmark 
Telephone: +45 87 50 14 00 

www.grundfos.com GRUNEDFOS®N 
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Company name: - kisi/ Created by: 
Phone: G R U D FQ S' ` Fax: - 

Date: - 

Position Count Description Unit price 

1 CMB 5 -3 A- C -A -A -A AVBE 

Product photo could vary from the actual product 

manager PM1 
in domestic 

unit consists of a 

pressure manager 
the pump to start 
demand and 

When the 
pipework, it is all a 

and the 

used for domestic 
booster systems. 

.. 333 K 
K 

kg /m' 

rpm 
m3 /h 
m 

-TICK 

iron 
30 B 

steel 
W. -Nr. 1.4301 

On 
request 

Product No.: 97687670 

The Grundfos CM Booster with pressure 
is a compact booster set for water supply 
applications. The pressure booster 
Grundfos CM pump and a Grundfos 
PM1. The pressure manager allows 
and stop automatically according to 
protects the pump from dry running. 
The CM Booster is very easy to install. 
booster has been connected to the 
matter of plugging the plug into a socket, 
system is operational. 

Features 
compact 
easy installation 
dry- running protection 
anti cycling (leakage detection). 

Applications 
Grundfos CM PM1 Booster is mainly 
and light commercial water supply or 

Liquid: 
Pumped liquid: Water 
Liquid temperature range: 273 
Liquid temp: 293 
Density: 998.2 

Technical: 
Speed for pump data: 2900 
Rated flow: 5.6 
Rated head: 32.8 
Shaft seal: AVBE 
Approvals and markings: CE,C 

Materials: 
Pump housing: Cast 

AISI 
Impeller: Stainless 

DIN 
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Company name: - 

6Created by: - 

Phone: GRVNtOFOS ® 
Fax: 
Date: 

Position Count Description Unit price 

Rubber: 

Installation: 
Maximum ambient temperature: 
Pump inlet: 
Pump outlet: 

Electrical data: 
Maximum current consumption: 
Rated power - P2: 
Main frequency: 
Rated voltage: 
Rated speed: 
Enclosure class (IEC 34 -5): 
Insulation class (IEC 85): 
Type of cable plug: 
Mains cable: 

Others: 
Net weight 
Gross weight: 

AISI 304 
EPDM 

328 K 
Rp 1 1/4 
EXT. G1 

3,1-2,8 A 
0.5 kW 
50 Hz 
1 x 220-240 V 
2730-2740 rpm 
55 
F 

AU 
1.5 m 

13 kg 
15.5 kg 
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Company name: - 

NCreated by: 
Phone: GRUNDFOSmAf 4 Fax: - 

Date: - 

97687670 

H 

(m) 

28 

24 

20 

16 

12 

8 

4 

00 

P 

(W) 

600 

400 

200 

0 

CMB 5 -3 A- C -A -A -A 60 Hz 

eta 

( %) 

80 

70 

60 

50 

40 

30 

20 

10 

0 

NPSH 
(m) 

6 

4 

2 

0 

CMB 5 -3 A- C -A -A -A 1* 230 V, 50 Hz 

Pumped liquid = Water 
Liquid temperature = 293 K 
Density = 998.2 kg /m' 
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Company name: - 

Ts,/Created by: 
Phone: GIZVN[sFOSm Ao % Fax: - 

Date: - 

Description Value 
CMB 5 -3 A- C -A -A -A AVBE 

Product Number: 97687670 
5710621523974 

Technical: 
Speed for pump data: 2900 rpm 
Rated flow: 5.6 m3 /h 
Rated head: 32.8 m 
Impellers: 3 
Shaft seal: AVBE 
Approvals and markings: CE,C -TICK 
Model: A 

Materials: 
Pump housing: Cast iron 

AISI 30 B 

Impeller: Stainless steel 
DIN W. -Nr. 1.4301 
AISI 304 

Rubber: EPDM 

Installation: 
Maximum ambient temperature: 328 K 

Pump inlet: Rp 1 1/4 
Pump outlet: EXT. G1 

Liquid: 
Pumped liquid: Water 
Liquid temperature range: 273 .. 333 K 
Liquid temp: 293 K 
Density: 998.2 kg /m'_ 
Electrical data: 
Maximum current consumption: 3,1 -2,8 A 

power - P2: 0.5 kW 
Main frequency: 50 Hz 
Rated voltage: 1 x 220 -240 V 
p max system: 1000 kPa 
Rated speed: 2730 -2740 rpm 
Enclosure class (IEC 34 -5): 55 
Insulation class (IEC 85): F 

Motor protection: TP 211 
Type of cable plug: AU 
Mains cable: 1.5 m 

Others: 
Net weight: 13 kg 

Gross weight: 15.5 kg 
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Liquid temperature = 293 K 

Density = 998.2 kg /m' 
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GRUNDFOS INSTRUCTIONS 

CM Booster PM1 
Installation and operating instructions 
Supplement to Quick Guide 

if 
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W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 178 of 781



CM Booster PMI 

Declaration of Conformity 5 

English (GB) 
Installation and operating instructions 8 

Bbnrapckl (BG) 
YnbTBaHe 3a MOHTa)K H ekcnnoaTaLims3 12 

destina (CZ) 
Montá2ní a provozní návod 17 

Dansk (DK) 
Monterings- og driftsinstruktion 22 

Deutsch (DE) 
Montage- und Betriebsanleitung 26 

Eesti (EE) 
Paigaldus- ja kasutusjuhend 31 

EAArivuoi (GR) 
Oóriyícç EyKaTáUTacrK Kai ÀciToupyíaç 35 

Español (ES) 
Instrucciones de instalación y funcionamiento 39 

Français (FR) 
Notice d'installation et de fonctionnement 43 

Hrvatski (HR) 
Montane i pogonske upute 47 

Italiano (IT) 
Istruzioni di installazione e funzionamento 52 

Latviesu (LV) 
Uzstádisanas un ekspluatácijas instrukcija 56 

Lietuviskai (LT) 
irengimo it naudojimo instrukcija 60 

Magyar (HU) 
Szerelési és üzemeltetési utasítás 64 

Nederlands (NL) 
Installatie- en bedieningsinstructies 69 

3 nosaroro (UA) 
IHCTpyKLOT 3 MOHTa)Ky Ta ekcnnyaTa0 73 

Polski (PL) 
Instrukcja montazu i eksploatacji 77 
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Portugués (PT) 
Instruçóes de instalaçáo e funcionamento 82 

PyCCKNÑ (RU) 
PyKOBO,4CTBO no MOHTa)Ky VI 3KCnIlyaTawiV1 86 

Romand (RO) 
Instructiuni de instalare §i utilizare 91 

Slovencina (SK) 
Návod na montá2 a prevádzku 95 

Slovensko (SI) 
Navodila za monta2o in obratovanje 100 

Srpski (RS) 
Uputstvo za instalaciju i rad 104 

Suomi (FI) 
Asennus- ja käyttöohjeet 109 

Svenska (SE) 
Monterings- och driftsinstruktion 113 

Türkçe (TR) 
Montaj ve kullanim kilavuzu 117 
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Declaration of Conformity 

GB Declaration of Conformity 
We, Grundfos, declare under our sole responsibility that the product CM 
Booster PM1, to which this declaration relates, is in conformity with 
these Council directives on the approximation of the laws of the EC 
member states: 
- Machinery Directive (2006/42/EC). 

Standards used: EN 809: 1998, EN 60204 -1: 2006. 
- Low Voltage Directive (2006/95/EC). 

Standards used: EN 60335 -1: 2002 and EN 60335 -2 -41: 2003. 
- EMC Directive (2004/108/EC). 

Standards used: EN 60730 -1: 2000 and EN 60730 -1, A16: 2007. 

BG peunapayr+si 3a cboTBeTCrBNe 
HHe, cOHpMa Grundlos, 3aABABaMe C nbnHa oT(OeopHOCT, 4e npoAyKra 
CM Booster PM1, 3a MATO ce oTHacA HacTOAUtara geKnapayHA, 
OrroBapA Ha cne{1HHTe yKa3aHHA Ha CbBera 3a ye,4HaK8ABaHe Ha 
npaaHHre pa3nopeg6H Ha gbpxcaBHre vneHKH Ha EC: 
- AHpeKrHea 3a MawHHHTe (2006/42/EC). 

flpHnoxceHH craHqaprH: EN 809: 1998, EN 60204-1: 2006. 
- AHpeKrHBa 3a HHcKosonToBH cHcreMH (2006/95/EC). 

flpHnoxceHH craH,GaprH: EN 60335-1: 2002 H EN 60335-2-41: 2003. 
- ftHpeKTHea 3a eneKrpoMarHHTHa cbBMecTHMOCr (2004/108/EC). 

flpHnoxceHH CTaH/taprH: EN 60730-1: 2000 H 

EN 60730-1, A16: 2007. 

CZ Prohlá`sení o shodé 
My firma Grundfos prohlasujeme na svou pinou odpovédnost, ie 
vyrobek CM Booster PM1, na néji se toto prohlá§ení vztahuje, je v 
souladu s ustanovenimi smémice Rady pro sblíiení právních pfedpisú 
i;lenskych státG Evropského spoledenství v oblastech: 
- Smérnice pro strojni zarizeni (2006/42/ES). 

Pouiité normy: EN 809: 1998, EN 60204-1: 2006. 
- Smérnice pro nízkonapétové aplikace (2006/95/ES). 

Pouiité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003. 
- Smérnice pro elektromagnetickou kompatibilitu (EMC) 

(2004/108/ES). 
Pouiité normy: EN 60730-1: 2000 a EN 60730-1, A16: 2007. 

DK Overensstemmelseserklaering 
Vi, Grundfos, erkle:rer under ansvar at produktet CM Booster PM1 som 
denne erklæring omhandler, er i overensstemmelse med disse af 
Rádets direktiver om indbyrdes tilnærmelse til EF-medlemsstaternes 
lovgivning: 
- Maskindirektivet (2006/42/EF). 

Anvendte standarder: EN 809: 1998, EN 60204-1: 2006. 
- Lavspændingsdirektivet (2006/95/EF). 

Anvendte standarder: EN 60335-1: 2002 og EN 60335-2-41: 2003. 
- EMC-direktivet (2004/108/EF). 

Anvendte standarder: EN 60730-1: 2000 og EN 60730-1, A16: 2007. 

DE Konformitätserklärung 
Wir, Grundfos, erklären in alleiniger Verantwortung, dass das Produkt 
CM Booster PM1, auf das sich diese Erklärung bezieht, mit den 
folgenden Richtlinien des Rates zur Angleichung der Rechtsvorschriften 
der EU- Mitgliedsstaaten übereinstimmt: 
- Maschinenrichtlinie (2006/42/EG). 

Normen, die verwendet wurden: EN 809: 1998, EN 60204 -1: 2006. 
- Niederspannungsrichtlinie (2006/95/EG). 

Normen, die verwendet wurden: EN 60335 -1: 2002 und 
EN 60335 -2 -41: 2003. 

- EMV- Richtlinie (2004/108/EG). 
Normen, die verwendet wurden: EN 60730 -1: 2000 und 
EN 60730 -1, A16: 2007. 

EE Vastavusdeklaratsioon 
Meie, Grundfos, deklareerime ends ainuvastutusel, et toode CM 
Booster PM1, mille kohta käesolev juhend käib, on vastavuses EÜ 
Nbukogu direktiividega EMU liikmesriikide seaduste ühitamise kohta, 
mis käsitlevad: 
- Masinate ohutus (2006/42/EC). 

Kasutatud standardid: EN 809: 1998, EN 60204-1: 2006. 
- Madalpinge direktiiv (2006/95/EC). 

Kasutatud standardid: EN 60335-1: 2002 ja EN 60335-2-41: 2003. 
- Elektromagnetiline ühilduvus (EMC direktiiv) (2004/108/EC). 

Kasutatud standardid: EN 60730-1: 2000 ja EN 60730-1, A16: 2007. 

GR ArjAwan fuNNópcpwanç 
ENEíç, rl Grundfos, brlAI.ÚVOul1E pc aTrOKAEIOTIK6 blK6 paç EUBÚVr) óîl TO 

TrpoïóvTa CM Booster PM1, ara oTroía avapéperal rl Trapoúaa brlAwarl, 
aUllflopqliJVOVTaI pc TK Et;ñç ObrlyíEç TOU EUNßOUAIOU TTEpI TrpoQéyylQryç 
rwv voNoBEaiwv TWV Kparwv NEAwv Trlç EE: 

- Obrlyía yla NrlxavflNara (2006/42/EC). 
rlpóiuTra Trou xprlalNonoi/18r1Kav: EN 809: 1998, EN 60204-1: 2006. 

- Obrlyía xaNrlAr)ç róarlç (2006/95/EC). 
flpóTuTra Trou xpr)aluoTrolrl8r)Kav: EN 60335-1: 2002 Kai 
EN 60335-2-41: 2003. 

- Obrlyía HAEKrpoNayvrlrlKrlç îulJßaróTrlTaç (EMC) (2004/108/EC). 
flpóTuna Trou xprlaiNoTroirjBrlKav: EN 60730-1: 2000 Kai 
EN 60730-1, A16: 2007. 

ES Declaración de Conformidad 
Nosotros, Grundfos, declararnos bajo nuestra propia responsabilidad 
que el producto CM Booster PM1, al cual se refiere esta declaración, 
está conforme con las Directivas del Consejo en la aproximación de las 
leyes de los Estados Miembros del EM: 
- Directiva de Maquinaria (2006/42/CE). 

Normas aplicadas: EN 809: 1998, EN 60204 -1: 2006. 
- Directiva de Baja Tensión (2006/95/CE). 

Normas aplicadas: EN 60335 -1: 2002 y EN 60335 -2 -41: 2003. 
- Directiva EMC (2004/108/CE). 

Normas aplicadas: EN 60730 -1: 2000 y EN 60730 -1, A16: 2007. 

FR Déclaration de Conformité 
Nous, Grundfos, déclarons sous notre seule responsabilité, que le 
produit CM Booster PM1, auquel se réfère cette déclaration, est 
conforme aux Directives du Conseil concernant le rapprochement des 
législations des Etats membres CE relatives aux normes énoncées 
ci- dessous : 

- Directive Machines (2006/42/CE). 
Normes utilisées : EN 809 : 1998, EN 60204 -1 : 2006. 

- Directive Basse Tension (2006/95/CE). 
Normes utilisées : EN 60335 -1 : 2002 et EN 60335 -2 -41 : 2003. 

- Directive Compatibilité Electromagnétique CEM (2004/108/CE). 
Normes utilisées : EN 60730 -1 : 2000 et EN 60730 -1, A16 : 2007. 

HR lzjava o uskladenosti 
Mi, Grundfos, izjavljujemo pod vlastitom odgovorno§óu da je proizvod 
CM Booster PM1, na koji se ova izjava odnosi, u skladu s direktivama 
ovog Vijeáa o uskladivanju zakona driava ólanica EU: 
- Direktiva za strojeve (2006/42/EZ). 

Kori§tene norme: EN 809: 1998, EN 60204-1: 2006. 
- Direktiva za niski napon (2006/95/EZ). 

Korißtene norme: EN 60335-1: 2002 i EN 60335-2-41: 2003. 
- Direktiva za elektromagnetsku kompatibilnost (2004/108/EZ). 

Kori§tene norme: EN 60730-1: 2000 i EN 60730-1, A16: 2007. 

IT Dichiarazione di Conformità 
Grundfos dichiara sotto la sua esclusiva responsabilità che il prodotto 
CM Booster PM1, al quale si riferisce questa dichiarazione, è conforme 
alle seguenti direttive del Consiglio riguardanti il riavvicinamento delle 
legislazioni degli Stati membri CE: 
- Direttiva Macchine (2006/42/CE). 

Norme applicate: EN 809: 1998, EN 60204 -1: 2006. 
- Direttiva Bassa Tensione (2006/95/CE). 

Norme applicate: EN 60335 -1: 2002 e EN 60335 -2 -41: 2003. 
- Direttiva EMC (2004/108/CE). 

Norme applicate: EN 60730 -1: 2000 e EN 60730 -1, A16: 2007. 

LV PaziQojums par atbilstibu prasibám 
Sabiedriba GRUNDFOS ar pilnu atbildíbu dara zinämu, ka produkts CM 
Booster PM1, uz kuru attiecas éis pazigojums, atbilst §ädäm Padomes 
direktiväm par tuvinäéanos EK dalrbvalstu likumdo§anas normam: 
- Maéinbüves direktiva (2006/42/EK). 

Piemérotie standarti: EN 809: 1998, EN 60204-1: 2006. 
- Zema sprieguma direktiva (2006/95/EK). 

Piemérotie standarti: EN 60335-1: 2002 un EN 60335-2-41: 2003. 
- Elektromagnetiskäs saderibas direktiva (2004/108/EK). 

Piemérotie standarti: EN 60730-1: 2000 un EN 60730-1, A16: 2007. 
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LT Atitikties dekiaracija 
Mes, Grundfos, su visa atsakomybe parei§kiame, kad gaminys CM 
Booster PM1, kuriam skirta Si dekiaracija, atitinka Sias Tarybos 
Direktyvas dél Europos Ekonominés Bendrijos Salirt narir{ jstatymq 
suderinimo: 
- Main direktyva (2006/42/EB). 

Taikomi standartai: EN 809: 1998, EN 60204-1: 2006. 
- 2emr{ jtampr{ direktyva (2006/95/EB). 

Taikomi standartai: EN 60335-1: 2002 ir EN 60335-2-41: 2003. 
- EMS direktyva (2004/108/EB). 

Taikomi standartai: EN 60730-1: 2000 ir EN 60730-1, A16: 2007. 

HU MegfelelSségi nyilatkozat 
Mi, a Grundfos, egyedüli felelbsséggel kijelentjük, hogy a CM Booster 
PM1 termék, amelyre jelen nyilatkozik vonatkozik, megfelel az Európai 
Unió tagállamainak jogi irányelveit Ssszehangoló tanács alábbi 
el6írásainak: 
- Gépek (2006/42/EK). 

Alkalmazott szabványok: EN 809: 1998, EN 60204-1: 2006. - Kisfeszültségú Direktíva (2006/95/EK). 
Alkalmazott szabványok: EN 60335-1: 2002 és 
EN 60335-2-41: 2003. 

- EMC Direktíva (2004/108/EK). 
Alkalmazott szabványok: EN 60730-1: 2000 és 
EN 60730-1, A16: 2007. 

NL Overeenkomstigheidsverklaring 
Wij, Grundfos, verklaren geheel onder eigen verantwoordelijkheid dat 
het product CM Booster PM1 waarop deze verklaring betrekking heeft, 
in overeenstemming is met de Richtlijnen van de Raad in zake de 
onderlinge aanpassing van de wetgeving van de EG lidstaten 
betreffende: 

Machine Richtlijn (2006/42/EC). 
Gebruikte normen: EN 809: 1998, EN 60204 -1: 2006. 

- Laagspannings Richtlijn (2006/95/EC). 
Gebruikte normen: EN 60335 -1: 2002 en EN 60335 -2 -41: 2003. 
EMC Richtlijn (2004/108/EC). 
Gebruikte normen: EN 60730 -1: 2000 en EN 60730 -1, A16: 2007. 

UA i:Bi,44eHHS3 npo BIAf1OBirHICTb BHMOraM 
KoMnaHiA Grundfos 3aAenAe npo CBOK) BHKnKrIHy Bi/{noBi,fjanbHiCrb 3a 
Te, u{o npogyKT CM Booster PM1, Ha AKHÑ nowNpK)eTbcA ,gaHa 
AeKnapal{iA, BiAnoBl,gae TaKHM peKOMeHAaI{iAM Pa,gH 3 yHicpiKayiÏ 
npaBOBHX HOpM KpaÏH - 4neHIB EC: 
- MexaHi4Hi npnnaAH (2006/42/EC). 

CTâHAapTH, ryo 3acTocosyBanHcA: EN 809: 1998, 
EN 60204-1: 2006. 

- HH3bKa Hanpyra (2006/95/EC). 
CTaHAaprH, uto 3acrocoByeanHcA: EN 60335-1: 2002 Ta 
EN 60335-2-41: 2003. 

- EneKTpoMarHiTHa cyMicHiCTb (2004/108/EC). 
CTaHgaprH, u;o 3acrocoeyeanHCA: EN 60730-1: 2000 Ta 
EN 60730-1, A16: 2007. 

PL Deklaracja zgodnot;ci 
My, Grundfos, oSwiadczamy z pen odpowiedzialnoâcia, ie nasze 
wyroby CM Booster PM1, których deklaracja niniejsza dotyczy, sa 
zgodne z nastçpujacymi wytycznymi Rady d/s ujednolicenia przepisów 
prawnych krajów cztonkowskich WE: 
- Dyrektywa Maszynowa (2006/42/WE). 

Zastosowane normy: EN 809: 1998, EN 60204-1: 2006. 
- Dyrektywa Niskonapi@ciowa (LVD) (2006/95/WE). 

Zastosowane normy: EN 60335-1: 2002 oraz EN 60335-2-41: 2003. 
- Dyrektywa EMC (2004/108/WE). 

Zastosowane normy: EN 60730-1: 2000 oraz 
EN 60730-1, A16: 2007. 

PT Declaraçáo de Conformidade 
A Grundfos declara sob sua única responsabilidade que o produto CM 
Booster PM1, ao quai diz respeito esta declaraçäo, está em 
conformidade corn as seguintes Directivas do Conselho sobre a 
aproximaçäo das legislaçôes dos Estados Membros da CE: 
- Directiva Máquinas (2006 /42/CE). 

Normas utilizadas: EN 809: 1998, EN 60204 -1: 2006. 
- Directiva Baixa Tensäo (2006/95/CE). 

Normas utilizadas: EN 60335 -1: 2002 e EN 60335 -2 -41: 2003. 
- Directiva EMC (compatibilidade electromagnética) (2004/108/CE). 

Normas utilizadas: EN 60730 -1: 2000 e EN 60730 -1, A16: 2007. 

RU AeKllapauHA O COOTBeTCTBHH 
Mbl, KOMnaHHA Grundfos, co BceÑ OTBeTCTBeHHOCTbK) 3aABnAeM, 410 
H3AenNH CM Booster PM1, K KOTOpbIM OTHOCHTCA HaCTOAütan 

AeKnapal.{HH, CoOTBeTCTByK)T cne,gyroupHM AHpeKTHBaM Co9era 
EBpOCOlo3a o6 yHHinHKamHH 3aKOHOAaTenbHblX npe,GnHcaHHÑ cTpaH- 
4neHOB EC: 
- MexaHH4ecKHe ycTpoÑCTea (2006/42/EC). 

r1pHMeHABWHecA cTaH/japTbl: EN 809: 1998, EN 60204-1: 2006. 
- H413KOeonbTHOe o6opygoeaHNe (2006/95/EC). 

r1pHMeHSaBwHecH cTaH/{aprbl: EN 60335-1: 2002 H 

EN 60335-2-41: 2003. 
- 3neKlpoMarHHTHaA coBMecTHMocrb (2004/108/EC). 

r1pHMeHABWHecA craHjlapTbl: EN 60730-1: 2000 H 

EN 60730-1, A16: 2007. 

RO Declaratie de Conformitate 
Noi, Grundfos, declaräm pe propria räspundere ca produsele CM 
Booster PM1, la care se refera aceastä declarapie, sunt in conformitate 
cu ateste Directive de Consiliu asupra armonizarii legilor Statelor 
Membre CE: 

- Directiva Utilaje (2006/42/CE). 
Standarde utilizate: EN 809: 1998, EN 60204 -1: 2006. 

- Directiva Tensiune Joasá (2006/95/CE). 
Standarde utilizate: EN 60335 -1: 2002 si EN 60335 -2 -41: 2003. 

- Directiva EMC (2004/108/CE). 
Standarde utilizate: EN 60730 -1: 2000 si EN 60730 -1, A16: 2007. 

SK Prehlásenie o konformite 
My firma Grundfos prehlasujeme na svoju pinú zodpovednost, ie 
vÿrobok CM Booster PM1, na ktory" sa toto prehlásenie vztahuje, je v 
súlade s ustanovenim smernice Rady pre zblíienie právnych predpisov 
ólenskÿch Státov Európskeho spoloóenstva v oblastiach: 
- Smernica pre strojové zariadenie (2006/42/EC). 

Pouiité normy: EN 809: 1998, EN 60204-1: 2006. 
- Smernica pre nízkonapäfové aplikácie (2006/95/EC). 

Pouiité normy: EN 60335-1: 2002 a EN 60335-2-41: 2003. 
- Smernica pre elektromagnetickú kompatibilitu (2004/108/EC). 

Pouiité normy: EN 60730-1: 2000 a EN 60730-1, A16: 2007. 

SI Izjava o skiadnosti 
V Grundfosu s polno odgovornostjo izjavljamo, da so nati izdelki CM 
Booster PM1, na katere se ta izjava nanaSa, v skladu z naslednjimi 
direktivami Sveta o pribliievanju zakonodaje za izenaóevanje pravnih 
predpisov driav ólanic ES: 
- Direktiva o strojih (2006/42/ES). 

Uporabljeni normi: EN 809: 1998, EN 60204-1: 2006. 
- Direktiva o nizki napetosti (2006/95/ES). 

Uporabljeni normi: EN 60335-1: 2002 in EN 60335-2-41: 2003. 
- Direktiva o elektromagnetni zdruiljivosti (EMC) (2004/108/ES). 

Uporabljeni normi: EN 60730-1: 2000 in EN 60730-1, A16: 2007. 

RS Deklaracija o konformitetu 
Mi, Grundfos, izjavljujemo pod vlastitom odgovornoSóu da je proizvod 
CM Booster PM1, ria koji se ova izjava odnosi, u skladu sa direktivama 
Saveta za usklaclivanje zakona driava ólanica EU: 
- Direktiva za maSine (2006/42/EC). 

KoriSóeni standardi: EN 809: 1998, EN 60204-1: 2006. 
- Direktiva niskog napona (2006/95/EC). 

KoriSóeni standardi: EN 60335-1: 2002 i EN 60335-2-41: 2003. 
- EMC direktiva (2004/108/EC). 

KoriSóeni standardi: EN 60730-1: 2000 i EN 60730-1, A16: 2007. 

FI Vaatimustenmukaisuusvakuutus 
Me, Grundfos, vakuutamme omalla vastuullamme, että tuote CM 
Booster PM1, jota urna vakuutus koskee, on EY:n jäsenvaltioiden 
lainsäädännón yhdenmukaistamiseen tähtäävien Euroopan neuvoston 
direktiivien vaatimusten mukainen seuraavasti: 
- Konedirektiivi (2006/42/EY). 

Sovellettavat standardit: EN 809: 1998, EN 60204-1: 2006. 
- Pienjännitedirektiivi (2006/95/EY). 

Sovellettavat standardit: EN 60335-1: 2002 ja EN 60335-2-41: 2003. 
- EMC-direktiivi (2004/108/EY). 

Sovellettavat standardit: EN 60730-1: 2000 ja 
EN 60730-1, A16: 2007. 
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SE Försäkran om överensstämmelse 
Vi, Grundfos, försäkrar under ansvar att produkten CM Booster PM1, 
som omfattas av denna försäkran, är i överensstämmelse med radets 
direktiv om inbördes närmande till EU-medlemsstatemas lagstiftning, 
avseende: 
- Maskindirektivet (2006/42/EG). 

Tillämpade standarder: EN 809: 1998, EN 60204-1: 2006. 
- Lagspänningsdirektivet (2006/95/EG). 

Tillämpade standarder: EN 60335-1: 2002 och 
EN 60335-2-41: 2003. 

- EMC-direktivet (2004/108/EG). 
Tillämpade standarder: EN 60730-1: 2000 och 
EN 60730-1, A16: 2007. 

TR Uygunluk Bildirgesi 
Grundfos olarak bu beyannameye konu olan CM Booster PM1 
Orúnlerinin, AB Oyesi Olkelerin kanunlanm birbirine yakla¢turna Ozerine 
Konsey Direktifleriyle uyumlu oldugunun yalnizca bizim 
sorumlulugumuz altinda oldugunu beyan ederiz: 
- Makineler Yönetmeligi (2006/42/EC). 

Kullamlan standartlar: EN 809: 1998, EN 60204-1: 2006. 
- DO;Ok Voltaj Yönetmeligi (2006/95/EC). 

Kullamlan standartlar: EN 60335-1: 2002 ve EN 60335-2-41: 2003. 
- EMC Diretifi (2004/108/EC). 

Kullanilan standartlar: EN 60730-1: 2000 ve EN 60730-1, A16: 2007. 

Bjerringbro, 1st January 2011 

Svend Aage Kaae 
Technical Director 

Grundfos Holding A/S 
Poul Due Jensens Vej 7 

8850 Bjerringbro, Denmark 

Person authorised to compile technical file 
and empowered to sign the EC declaration. 
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Note 

English (GB) Installation and operating instructions 

Original supplement to Quick Guide. 
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Warning 
Prior to installation, study the Quick 
Guide carefully. Installation and 
operation must comply with local 
regulations and accepted codes of 
good practice. 

Warning 
The use of this product requires 
experience with and knowledge of the 
product. 
Persons with reduced physical, 
sensory or mental capabilities must not 
use this product, unless they are under 
supervision or have been instructed in 
the use of the product by a person 
responsible for their safety. 
Children must not use or play with this 
product. 

1. Symbols used in this document 

Caution 

Warning 
If these safety instructions are not 
observed, it may result in personal 
injury! 

If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment! 

Notes or instructions that make the job 
easier and ensure safe operation. 

2. System sizing 

Caution 

Warning 
The system in which the CM Booster is 
incorporated must be designed for the 
maximum pump pressure. 

The default setting will cause the pump 
not to stop until it reaches its maximum 
pressure. 

3. Mechanical installation 

Warning 
Before starting any work on the 
CM Booster, make sure that the power 
supply has been switched off and that 
it cannot be accidentally switched on. 
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4. Electrical connection 
The electrical connection should be carried out by an 
authorized electrician in accordance with local 
regulations. 

Warning 
Check that the supply voltage and 
frequency match the voltage and 
frequency on the nameplate. 

Warning 
Before making any connections in the 
unit, make sure that the power supply 
has been switched off and that it 
cannot be accidentally switched on. 
The unit must be connected to an 
external mains switch with a contact 
gap of at least 3 mm in all poles. 
As a precaution, the unit must be 
connected to a socket with earth 
connection. 
We recommend to fit the permanent 
installation with an earth leakage 
circuit breaker (EL CB) with a tripping 
current < 30 mA. 

5. Start -up 

Caution 
Do not start the pump until it has been 
filled with liquid. 

6. Alarms 

Caution 
1 

If a dry- running alarm has been 
activated, find the cause before the 
pump is restarted in order to prevent 
damage to the pump. 

6.1 Anti -cycling 

Note 

In case of a very small consumption, 
the anti -cycling function may detect 
this as cycling and stop the pump 
inadvertently. If this occurs, the 
function can be disabled. 

Enabling and disabling the function 
1. Press [Reset] for 3 seconds until "Power on" 

starts flashing. 
2. Select whether the function should be enabled or 

disabled. Each time [Reset] is pressed, the unit 
will change between enabled and disabled. 
"Pump on" is off when the function is disabled. 
"Pump on" is on when the function is enabled. 

Press [Reset] for 3 seconds to return to operation. 

9 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 185 of 781



7. Fault finding chart 

Warning 
Before starting work on the pump, make sure that the power supply to the pump has been 
switched off and that it cannot be accidentally switched on. 

Fault Cause Remedy 

1. The green 
"Power on" 
indicator light 
is off. 

a) The fuses in the electric installation Replace the fuses. If the new fuses also 
have burnt. burn, check the electric installation. 

b) The earth leakage circuit breaker or Cut in the circuit breaker. 
the voltage- operated circuit breaker 
has tripped out. 

c) No power supply. Contact the power supply authorities. 

d) The PM unit is defective. Repair or replace the PM unit. 

2. The green 
"Pump on" 
indicator light 
is on, but the 
pump does not 
start. 

a) The power supply to the pump is 
disconnected after the PM unit. 

Check the plug and cable connections, and 
check if the built -in circuit breaker of the 
pump is switched off. 

b) The motor protection of the pump Check if the motor /pump is blocked. 
has tripped out due to overload. 

c) The pump is defective. Repair or replace the pump. 

d) The PM unit is defective. Repair or replace the PM unit. 

3. The pump a) Too big difference in height Adjust the installation, or select a PM unit 
does not start between the PM unit and the with a higher start pressure. 
when water is tapping point. 
consumed. 

b) The PM unit is defective. Repair or replace the PM unit. The "Pump 
on" indicator 
light is off. 

4. Frequent 
starts /stops. 

a) Leakage in the pipework. Check and repair the pipework. 

b) Leaky non -return valve. Clean or replace the non -return valve. 

c) A valve close to the PM 1 outlet has Open the valve. 
been closed. 

5. The pump a) The pump cannot deliver the 
does not stop. necessary discharge pressure. 

Replace the pump. 

b) A PM unit with too high start Select a PM unit with a lower start pressure. 
pressure is installed. 

c) The PM unit is defective. Repair or replace the PM unit. 

d) The non -return valve is stuck in Clean or replace the non -return valve. 
open position. 

6. The red a) Dry running. The pump needs Check the pipework. 
"Alarm" water. 
indicator light 
is permanently 
on. 

b) The power supply to the pump is 
disconnected after the PM unit. 

Check the plug and cable connections, and 
check if the built -in circuit breaker of the 
pump is switched off. 

c) The motor protection of the pump Check if the motor /pump is blocked. 
has tripped out due to overload. 

d) The pump is defective. Repair or replace the pump. 

e) The PM unit is defective. Repair or replace the PM unit. 

7. The red a) Cycling. A tap has not been closed Check that all taps have been closed. 
"Alarm" entirely after use. 
indicator light 
is flashing. 

lo 
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8. Disposal 
This product or parts of it must be disposed of in an 
environmentally sound way: 
1. Use the public or private waste collection service. 
2. If this is not possible, contact the nearest 

Grundfos company or service workshop. 

Subject to alterations. 
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Argentina 
Bombas GRUNDFOS de Argentina S.A. 
Ruta Panamericana km. 37.500 Lote 34A 
1619 -Garin 
Pcia. de Buenos Aires 
Phone: +543327 414 444 
Telefax: +54 -3327 411 111 

Australia 
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61 -8- 8481 -4611 
Telefax: +61- 8-8340 0155 

Austria 
GRUNDFOS Pumpen Vertrieb Ges.m.b.H. 
Grundfosstraße 2 

A -5082 Grödig /Salzburg 
Tel.: +43- 6248 -883.0 
Telefax: +43 -6246 -883-30 

Belgium 
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81 -83 
B -2830 Aartselaar 
Tél.: +32 -3 -870 7300 
Télécopie: +32 -3-870 7301 

Belorussia 
Ilpeperaerrrenbcreo rPYH,gmOC e 

MMHCKe 

220123, MxHCK, 

yn. B. Xopyweil, 22, ocp. 1105 
Ten.: +(37517) 233 97 85, 
maxc: +(37517) 233 97 69 
E -mail: grundfos minsk @mail.ru 

Bosnia /Herzegovina 
GRUNDFOS Sarajevo 
Trg Heroja 16, 
BiH -71000 Sarajevo 
Phone: +387 33 713 290 
Telefax: +387 33 659 079 
e -mail: gundfos@bih.net.ba 

Brazil 
BOMBAS GRUNDFOS DO BRASIL 
Av. Humberto de Alencar Castelo Branco, 
830 
CEP 09850 - 300 
Sao Bernardo do Campo - SP 
Phone: +55-11 4393 5533 
Telefax: +55 -11 4343 5015 

Bulgaria 
Grundfos Bulgaria EOOD 
Slatina District 
Iztochna Tangenta street no. 100 
BG - 1592 Sofia 
Tel. +359 2 49 22 200 
Fax. +359 2 49 22 201 
email: bulgaria@grundfos.bg 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1 -905 829 9533 
Telefax: +1 -905 829 9512 

China 
GRUNDFOS Pumps (Shanghai) Co. Ltd. 
50 /F Maxdo Center No. 8 XingYi Rd. 

Honggiao development Zone 
Shanghai 200336 
PRC 
Phone: +86 -021 -612 252 22 
Telefax: +86 -021 -612 253 33 

Croatia 
GRUNDFOS CROATIA d.o.o. 
Cebini 37, Buzin 
HR -10010 Zagreb 
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499 
www.grundfos.hr 

Czech Republic 
GRUNDFOS s.r.o. 
Cajkovského 21 

779 00 Olomouc 
Phone: +420- 585 -716 111 

Telefax: +420 -585 -716 299 

Denmark 
GRUNDFOS DK A/S 
Martin Bachs Vej 3 

DK -8850 Bjerringbro 
Tlf.: +45-87 50 50 50 
Telefax: +45 -87 50 51 51 
E -mail: info_GDK @grundfos.com 
www.grundfos.com /DK 

Estonia 
GRUNDFOS Pumps Eesti OU 
Peterburi tee 92G 
11415 Tallinn 
Tel: + 372 606 1890 
Fax: + 372 808 1891 

Finland 
OY GRUNDFOS Pumput AB 
Mestarintie 11 

FIN -01730 Vantaa 
Phone: +358-3066 5650 
Telefax: +358-3066 56550 

France 
Pompes GRUNDFOS Distribution S.A. 
Parc d'Activités de Chesnes 
57, rue de Malacombe 
F -38290 St. Quentin Fallavier (Lyon) 
Tél.: +33-4 74 82 15 15 

Télécopie: +33-4 74 94 10 51 

Germany 
GRUNDFOS GMBH 
Schlüterstr. 33 
40699 Erkrath 
Tel.: +49 -(0) 211 929 89 -0 
Telefax: +49 -(0) 211 929 69 -3799 
e -mail: infoservice @grundfos.de 
Service in Deutschland: 
e -mail: kundendienst @grundfos.de 

Greece 
GRUNDFOS Hellas A.E.B.E. 
20th km. Athinon- Markopoulou Av. 
P.O. Box 71 

GR -19002 Peania 
Phone: +0030 -210-66 83 400 
Telefax: +0030 -210 -68 48 273 

Hong Kong 
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29-33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852- 27861706 / 27861741 
Telefax: +852-27858664 

Hungary 
GRUNDFOS Hungéria Kft. 
Park u. 8 
H -2045 Törökbélint, 
Phone: +36-23 511 110 
Telefax: +36 -23 511 111 

India 
GRUNDFOS Pumps India Private Limited 
118 Old Mahabalipuram Road 
Thoraipakkam 
Chennai 600 096 
Phone: +91 -44 2496 6800 

Indonesia 
PT GRUNDFOS Pompa 
JI. Rawa Sumur Ill, Blok 111 / CC -1 

Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62 -21 -460 6909 
Telefax: +62- 21-460 8910 / 460 8901 

Ireland 
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business Park 
Ballymount Road Lower 
Dublin 12 
Phone: +353 -1 -4089 800 
Telefax: +353 -1-4089 830 

Italy 
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4 

1 -20060 Truccazzano (Milano) 
Tel.: +39 -02- 95838112 
Telefax: +39 -02- 95309290 / 95838461 

Japan 
GRUNDFOS Pumps K.K. 
Gotanda Metalion Bldg., 5F, 
5- 21 -15, Higashi -gotanda 
Shiagawa -ku, Tokyo 
141 -0022 Japan 
Phone: +81 35 448 1391 
Telefax: +81 35 448 9619 

Korea 
GRUNDFOS Pumps Korea Ltd. 
8th Floor, Aju Building 679 -5 
Yeoksam -dong, Kangnam-ku, 135-916 
Seoul, Korea 
Phone: +82 -2 -5317 600 
Telefax: +82- 2- 5633 725 

Latvia 
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs 
Augusta Deglava iela 60, LV -1035, Riga, 
T81r.: + 371 714 9640, 7 149 641 

Fakss: + 371 914 9646 

Lithuania 
GRUNDFOS Pumps UAB 
Smolensko g. 6 
LT -03201 Vilnius 
Tel: + 370 52 395 430 
Fax: + 370 52 395 431 

Malaysia 
GRUNDFOS Pumps Sdn. Bhd. 
7 Jalan Peguam U1/25 
Glenmarie Industrial Park 
40150 Shah Alam 
Selangor 
Phone: +60-3-5569 2922 
Telefax: +60- 3-5569 2868 

México 
Bombas GRUNDFOS de México S.A. de 
C.V. 
Boulevard TLC No. 15 
Parque Industrial Stiva Aeropuerto 
Apodaca, N.L. 66600 
Phone: +52 -81 -8144 4000 
Telefax: +52 -81 -8144 4010 

Netherlands 
GRUNDFOS Netherlands 
Veluwezoom 35 
1326 AE Almere 
Postbus 22015 
1302 CA ALMERE 
Tel.: +31 -88 -478 6336 
Telefax: +31 -88 -478 6332 
E -mail: infogni @grundfos.mm 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 

17 Beatrice Tinsley Crescent 
North Harbour Industrial Estate 
Albany, Auckland 
Phone: +64 -9-415 3240 
Telefax: +64 -9-415 3250 

Norway 
GRUNDFOS Pumper A/S 
Stromsveien 344 
Postboks 235, Leirdal 
N -1011 Oslo 
Tlf.: +47 -22 90 47 00 
Telefax: +47-22 32 21 50 

Poland 
GRUNDFOS Pompy Sp. z o.o. 
ul. Klonowa 23 
Baranowo k. Poznania 
PL -62 -081 Przeímierowo 
Tel: (+48-61) 650 13 00 
Fax: (+48-61) 650 13 50 

Portugal 
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhaes, 241 
Apartado 1079 
P- 2770 -153 Paço de Arcos 
Tel.: +351 -21 -440 76 00 
Telefax: +351 -21 -440 76 90 

Romania 
GRUNDFOS Pompe Romania SRL 
Bd. Biruintei, nr 103 
Pantelimon county Ilfov 
Phone: +40 21 200 4100 
Telefax: +40 21 200 4101 
E -mail: romania @grundfos.ro 

Russia 
000 rpyHACOoc 
PoccHs, 109544 MocKea, yn. W KonbHas 39 
Ten. ( +7) 495 737 30 00, 564 88 00 
maxc ( +7) 495 737 75 36, 564 88 11 

E -mail grundfos.moscow @grundfos.com 

Serbia 
GRUNDFOS Predstavniftvo Beograd 
Dr. Milutina Ivkovida 2a/29 
YU -11000 Beograd 
Phone: +381 11 26 47 877 / 11 26 47 496 
Telefax: +381 11 28 48 340 

Singapore 
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 838381 
Phone: +65 -6865 1222 
Telefax: +85- 6861 8402 

Slovenia 
GRUNDFOS d.o.o. 
Slandrova 8b, SI -1231 Ljubljana -Cmute 
Phone: +388 1 568 0810 
Telefax: +386 1 568 0619 
E -mail: slovenia @grundfos.si 

South Africa 
Corner Mountjoy and George Allen Roads 
Wilbart Ext. 2 

Bedfordview 2008 
Phone: ( +27) 11 579 4800 
Fax: ( +27) 11 455 6066 
E -mail: Ismart@grundfos.com 

Spain 
Bombas GRUNDFOS España S.A. 
Camino de la Fuentecilla, s/n 
E -28110 Algete (Madrid) 
Tel.: +34-91- 848 8800 
Telefax: +34- 91- 628 0465 

Sweden 
GRUNDFOS AB 
Box 333 (Lunnagardsgatan 6) 
431 24 Mölndal 
Tel.: +46(0)771 -32 23 00 
Telefax: +46(0)31- 331 94 60 

Switzerland 
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH -8117 Fâllanden /ZH 
Tel.: +41 -1 -806 8111 
Telefax: +41 -1 -806 8115 

Taiwan 
GRUNDFOS Pumps (Taiwan) Ltd. 
7 Floor, 219 Min -Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886 -4 -2305 0868 
Telefax: +886 -4 -2305 0878 

Thailand 
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 Road, 
Dokmai, Pravej, Bangkok 10250 
Phone: +66-2 -725 8999 
Telefax: +66 -2 -725 8998 

Turkey 
GRUNDFOS POMPA San. ve Tic. Ltd. Sti. 
Gebze Organize Sanayi Bölgesi 
Ihsan dede Caddesi, 
2. yol 200. Sokak No. 204 
41490 Gebze/ Kocaeli 
Phone: +90 - 262 -879 7979 
Telefax: +90 - 262 -679 7905 
E -mail: salis @grundfos.com 

Ukraine 
TOB 1-PYHM:DOC YKPAÏHA 
01010 KHïe, Byn. MocxoecbKa 86, 
Ten.:( +38 044) 390 40 50 
tax.: ( +38 044) 390 40 59 
E -mail: ukraine @grundfos.com 

United Arab Emirates 
GRUNDFOS Gulf Distribution 
P.O. Box 16768 
Jebel Ali Free Zone 
Dubai 
Phone: +971 -4- 8815 166 
Telefax: +971 -4 -8815 136 

United Kingdom 
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44- 1525 -850000 
Telefax: +44- 1525- 850011 

U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66081 
Phone: +1-913-227-3400 
Telefax: +1 -913- 227 -3500 

Usbekistan 
flpe5craeMrenbcrao I-PYHpaOC e 

TawKeHTe 
700000 TauxeHr yn.YcMana HocHpa 1 -11 

Tyner 5 

Tene¢ou: (3712) 55 -68-15 
d'aac: (3712) 53 -38-35 

Addresses revised 29.09.2010 
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BE>THINK)INNOVATE> 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

97727556 0111 

ECM: 1064376 

The name Grundfos, the Grundfos logo, and the payoff Be- Think- Innovate are registrated trademarks 
owned by Grundlos Management NS or Grundfos NS, Denmark. All rights reserved worldwide. 

www.grundfos.com GRUIVIDFOS'N 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 189 of 781



GRUNDFOS INSTRUCTIONS 

SMART Digital - DDA 
Installation and operating instructions 

BE >THINK>INNOVATE > GRUNFOS'`'` 
ALLDOS 
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Declaration of conformity 

2 

GB Declaration of Conformity 
We, Grundfos Alldos, declare under our sole responsibility that the products 
DDA, DDC and DDE, to which this declaration relates, are in conformity with 
these Council directives on the approximation of the laws of the EC member 
states: 
- Machinery Directive (2006/42/EC). 

Standards used: EN 809: 1998, EN ISO 12100 -1 +A1: 2009, 
EN ISO 12100-2+A1: 2009. 

- Low Voltage Directive (2006/95/EC) *. 
Standard used: EN 60204 -1 +A1: 2009. 

- EMC Directive (2004/108/EC). 
Standards used: EN 61000 -6 -2: 2005, EN 61000 -6 -4: 2007. 

* Only for products with operating voltage > 50 VAC or >75 VDC. 

Pfinztal, 1 November 2010 

Ulrich Stemick 
Technical Director 

Grundfos Water Treatment GmbH 
Reetzstr. 85, D -76327 Pfinztal, Germany 

Person authorised to compile technical file and 
empowered to sign the EC declaration of conformity. 
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English (GB) Installation and operating instructions 

Original installation and operating instructions. 

CONTENTS 

1. Safety instructions 

Page 

4 
1.1 Identification of safety instructions in 

these instructions 4 

1.2 Qualification and training of personnel 4 
1.3 Safety instructions for the operator/ 

user 4 

1.4 Safety of the system in the event of a 
failure in the dosing pump 4 

1.5 Dosing chemicals 5 

2. General 5 

2.1 Applications 5 

2.2 Improper operating methods 5 

2.3 Warranty 6 

2.4 Nameplate 6 

2.5 Type key 7 

2.6 Device overview 8 

3. Technical data / dimensions 9 

3.1 Technical data 9 
3.2 Dimensions 11 

4. Assembly and installation 12 
4.1 Pump assembly 12 

4.1.1 Requirements 12 
4.1.2 Align and install mounting plate 12 
4.1.3 Engage pump in mounting plate 12 
4.1.4 Adjusting control cube position 12 
4.2 Hydraulic connection 13 
4.3 Electrical connection 14 

5. Commissioning 16 
5.1 Setting the menu language 16 

5.2 Deaerating the pump 17 

5.3 Calibrating the pump 17 

6. Operation 19 

6.1 Control elements 19 

6.2 Display and symbols 19 

6.2.1 Navigation 19 
6.2.2 Operating states 19 
6.2.3 Sleep mode (energy- saving mode) 19 
6.2.4 Overview of display symbols 20 
6.3 Main menus 21 

6.3.1 Operation 21 
6.3.2 Info 21 
6.3.3 Alarm 21 
6.3.4 Setup 21 
6.4 Operation modes 22 
6.4.1 Manual 22 
6.4.2 Pulse 22 
6.4.3 Analog 0/4 -20 mA 23 
6.4.4 Batch (pulse- based) 24 
6.4.5 Dosing timer, cycle 25 
6.4.6 Dosing timer, week 25 

6.5 
6.6 
6.7 
6.8 
6.8.1 
6.8.2 
6.9 
6.10 
6.11 

6.12 
6.13 
6.13.1 
6.13.2 
6.14 
6.15 
6.16 
6.16.1 
6.16.2 
6.16.3 
6.17 

Analog output 
SlowMode 
FlowControl 
Pressure monitoring 
Pressure setting ranges 
Calibration of pressure sensor 
Flow measurement 
AutoFlowAdapt 
Auto deaeration 
Key lock 
Display Setup 
Units 
Additional display 
Time /date 
Bus communication 
Inputs /outputs 
Relay outputs 
External stop 
Empty and low -level signals 
Basic settings 

7. Service 
7.1 Service system 
7.2 Perform service 
7.2.1 Dosing head overview 
7.2.2 Dismantling the diaphragm and valves 
7.2.3 Reassembling the diaphragm and 

valves 
7.3 Resetting the service system 
7.4 Repairs 

8. Faults 
8.1 List of faults 
8.1.1 Faults with error message 
8.1.2 General faults 

9. Disposal 

26 
26 
27 
28 

28 
28 
29 
29 
29 
30 
30 

30 
30 
31 

31 

31 

31 

32 
32 
32 

33 
33 
33 

34 
34 

34 
34 
34 

35 
36 

36 
38 
38 

Warning 
Prior to installation, read these 
installation and operating instructions. 
Installation and operation must comply 
with local regulations and accepted 
codes of good practice. 
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1. Safety instructions 
These installation and operating instructions contain 
general instructions that must be observed during 
installation, operation and maintenance of the pump. 
It must therefore be read by the installation engineer 
and the relevant qualified operator prior to 
installation and start-up, and must be available at the 
installation location at all times. 

1.1 Identification of safety instructions in 
these instructions 

The safety instructions are identified by the following 
symbols: 

Caution 

Note 

Warning 
If these safety instructions are not 
observed, it may result in personal 
injury! 

If these safety instructions are not 
observed, it may result in malfunction 
or damage to the equipment! 

Notes or instructions that make the job 
easier and ensure safe operation. 

1.2 Qualification and training of personnel 
The personnel responsible for the installation, 
operation and service must be appropriately 
qualified for these tasks. Areas of responsibility, 
levels of authority and the supervision of the 
personnel must be precisely defined by the operator. 
If necessary, the personnel must be trained 
appropriately. 

Risks of not observing the safety instructions 
Non -observance of the safety instructions may have 
dangerous consequences for the personnel, the 
environment and the pump and may result in the loss 
of any claims for damages. 
It may lead to the following hazards: 

Personal injury from exposure to electrical, 
mechanical and chemical influences. 
Damage to the environment and personal injury 
from leakage of harmful substances. 

4 

1.3 Safety instructions for the 
operator /user 

The safety instructions described in these 
instructions, existing national regulations on health 
protection, environmental protection and for accident 
prevention and any internal working, operating and 
safety regulations of the operator must be observed. 
Information attached to the pump must be observed. 
Leakages of dangerous substances must be 
disposed of in a way that is not harmful to the 
personnel or the environment. 
Damage caused by electrical energy must be 
prevented, see the regulations of the local electricity 
supply company. 

Caution 

Before any work to the pump, the pump 
must be in the 'Stop' operational state 
or be disconnected from the mains. 
The system must be pressureless! 

Only orginal accessories and original spare parts 
should be used. Using other parts can result in 
exemption from liability for any resulting 
consequences. 

1.4 Safety of the system in the event of a 
failure in the dosing pump 

The dosing pump was designed according to the 
latest technologies and is carefully manufactured 
and tested. 
If it fails regardless of this, the safety of the overall 
system must be ensured. Use the relevant 
monitoring and control functions for this. 

Caution 

Make sure that any chemicals that a re 
released from the pump or any 
damaged lines do not cause damage to 
system parts and buildings. 
The installation of leak monitoring 
solutions and drip trays is 
recommended. 
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1.5 Dosing chemicals 

Caution 

Caution 

Caution 

Warning 
Before switching the supply voltage 
back on, the dosing lines must be 
connected in such a way that any 
chemicals in the dosing head cannot 
spray out and put people at risk. 
The dosing medium is pressurised and 
can be harmful to health and the 
environment. 

Warning 
When working with chemicals, the 
accident prevention regulations 
applicable at the installation site 
should be applied (e. g. wearing 
protective clothing). 
Observe the chemical manufacturer's 
safety data sheets and safety 
instructions when handling chemicals! 

Warning 
If the diaphragm leaks or is broken, 
dosing liquid will escape from the 
discharge opening on the dosing head 
(see fig. 3). 

Take suitable precautions to prevent 
harm to health and damage to property 
from escaping dosing liquid! 
Check daily whether liquid is escaping 
from the discharge opening! 
Changing the diaphragm, see section 
7. Service. 

A deaeration hose, which is routed into 
a container, e. g. a drip tray, must be 
connected to the deaeration valve. 

The dosing medium must be in liquid 
aggregate state! 
Observe the freezing and boiling points 
of the dosing medium! 

The resistance of the parts that come 
into contact with the dosing medium, 
such as the dosing head, valve ball, 
gaskets and lines, depends on the 
medium, media temperature and 
operating pressure. 
Ensure that parts in contact with the 
dosing media are resistant to the 
dosing medium under operating 
conditions, see data booklet! 
Should you have any questions 
regarding the material resistance and 
suitability of the pump for specific 
dosing media, please contact 
Grundfos. 

2. General 
The DDA dosing pump is a self -priming 
diaphragm pump. It consists of a housing 
with stepper motor and electronics, a 

dosing head with diaphragm and valves and the 
control cube. 

Excellent dosing features of the pump: 
Optimal intake even with degassing media, as 
the pump always works at full suction stroke 
volume. 
Continuous dosing, as the medium is sucked up 
with a short suction stroke, regardless of the 
current dosing flow, and dosed with the longest 
possible dosing stroke. 

2.1 Applications 
The pump is suitable for liquid, non -abrasive, non- 
flammable and non -combustible media strictly in 
accordance with the instructions in these installation 
and operating instructions. 

Areas of application 
Drinking water treatment 
Wastewater treatment 
Swimming pool water treatment 
Boiler water treatment 
CIP (Clean -In- Place) 
Cooling water treatment 
Process water treatment 
Wash plants 

Chemical industry 
Ultrafiltration processes and reverse osmosis 
Irrigation 
Paper and pulp industry 
Food and beverage industries 

2.2 Improper operating methods 
The operational safety of the pump is only 
guaranteed if it is used in accordance with section 
2.1 Applications. 

Warning 
Other applications or the operation of 
pumps in ambient and operating 
conditions, which are not approved, 
are considered improper and are not 
permitted. Grundfos cannot be held 
liable for any damage resulting from 
incorrect use. 

Warning 
The pump is NOT approved for 
operation in potentially explosive 
areas! 

Warning 
A sunscreen is required for outdoor 
installation! 

5 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 194 of 781



 

2.3 Warranty 
A guarantee claim in accordance with our general terms of sale and delivery is only valid if the following 
requirements are fulfilled: 

The pump is used in accordance with the information within this manual. 
The pump is not dismantled or incorrectly handled. 
The maintenance is carried out by authorised and qualified personnel. 
Original spare parts are used for repairs during maintenance. 

2.4 Nameplate 

6 

Type designation Power consumption Mark of approval, CE mark, etc. 

Voltage Max. dosing flow 

Frequency Enclosure class 

Model 

Fig. 1 Nameplate 

Current consumption 

Country of production 

Max. operating pressure 
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2.5 Type key 
The type key is used to identify the precise pump and is not used for configuration purposes. 

Code Example DDA 7.5- 16 AR- PP/ V/ C- F- 3 1 U2U2 F G 

Pump type 

Max. flow [I /h] 

Max. pressure [bar] 

Control variant 
AR Standard 
FC AR with FlowControl 
FCM FC with integrated flow measurement 

Dosing head material 
PP Polypropylene 
PVC PVC (polyvinyl chloride) (PVC dosing heads only up to 10 bar) 
PV PVDF (polyvinylidene fluoride) 
SS Stainless steel DIN 1.4401 
PVC -P3 PVC with Plus3 

Gasket material 
E EPDM 
V FKM 
T PTFE 

Valve ball material 
C Ceramic 
SS Stainless steel DIN 1.4401 

Control cube position 
F Front -mounted (can be changed to the right or left) 

Voltage 
3 1 x 100 -240 V, 50/60 Hz 

Valve type 
1 Standard 
2 Spring -loaded (HV version) 

Suction /discharge side connection 
U2U2 Hose, 4/6 mm, 6/9 mm, 6/12 mm, 9/12 mm 
U7U7 Hose 1/8" x 1/4 "; 0.17" x 1/4 "; 1/4" x 3/8 "; 3/8" x 1/2" 
AA Threaded Rp 1/4 ", female (stainless steel) 
VV Threaded 1/4" NPT, female (stainless steel) 
XX No connection 

Installation set* 
1001 Hose, 4/6 mm (up to 7.5 I /h, 16 bar) 
1002 Hose, 9/12 mm (up to 60 I /h, 13 bar) 
1003 Hose 0.17" x 1/4" (up to 7.5 I /h, 16 bar) 
1004 Hose, 3/8" x 1/2" (up to 60 I /h, 10 bar) 

Power plug 
F EU (Schuko) 
B USA, Canada 
G UK 
I Australia, New Zealand, Taiwan 
E Switzerland 
J Japan 
L Argentina 

Design 
G Grundfos Alldos 

*) including: 2 pump connections, foot valve, injection unit, 6 m PE discharge hose, 2 m PVC suction hose, 
2 m PVC deaeration hose (4/6 mm) 
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2.6 Device overview 

8 

Control cube 

Start/stop key 
(Sect. 6.1) 

Mains connection 

Fig. 2 Front view of the pump 

Control cube assembly 
screws 

Connection, deaeration 
hose 

Drain opening in case of 
diaphragm breakage 

FlowControl connection 
FC /FCM 

Graphic LC display 
(Sect. 6.2.2) 

Click wheel (Sect. 6.1) 

100 % key (Sect. 6.1) 

Signal inputs, outputs 
(Sect. 4.3) 

Mounting plate 

Valve, discharge side 

Deaeration valve 

Fig. 3 Rear view of the pump 

Dosing head 

Valve, suction side 
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3. Technical data / dimensions 

3.1 Technical data 

Data 
DDA pump type 

7.5 - 16 12 -10 17 -7 30 -4 

Mechanical 
data 

Turndown ration (setting range) [1:X] 3000 1000 1000 1000 

[11h] 7.5 12.0 17.0 30.0 
Max. dosing flow 

[gph] 2.0 3.1 4.5 8.0 

[I /h] 3.75 6.00 8.50 15.00 
Max. dosing flow with SlowMode 50 % 

[gph] 1.00 1.55 2.25 4.00 

[I /h] 1.88 3.00 4.25 7.50 
Max. dosing flow with SlowMode 25 % 

[gph] 0.50 0.78 1.13 2.00 

flow 
[I /h] 0.0025 0.0120 0.0170 0.0300 

Min. dosing 
[gph] 0.0007 0.0031 0.0045 0.0080 

Max. 
[bar] 16 10 7 4 

operating pressure 
[psi] 230 150 100 60 

Max. stroke frequency 1) 
[Strokes/ 

min] 190 155 205 180 

Stroke volume [ml] 0.74 1.45 1.55 3.10 

Accuracy of repeatability [ %] ±1 

Max. suction lift during operation2> [m] 6 

Max. suction lift when priming with wet 
valves 2) [m] 2 3 3 2 

Min. pressure difference between suction 
and discharge side [bar] 1 (FC and FCM: 2) 

Max. pressure, suction side [bar] 2 

Max. viscosity in SlowMode 25 % with 
spring -loaded valves 3) 

[mPa s] 
(= cP) 

2500 2500 2000 1500 

Max. viscosity in SlowMode 50 % with 
spring -loaded valves 3) 

[mPa s] 
(= cP) 

1800 1300 1300 600 

Max. viscosity without SlowMode with 
spring -loaded valves 3) 

[mPa s] 
(= cP) 600 500 500 200 

Max. viscosity without spring -loaded 
valves 3) 

[mPa s] 
(= cP) 

50 300 300 150 

Min. diameter of hose /pipe on suction/ 
discharge side 2) 4) [mm] 4 6 6 9 

Min. diameter of hose /pipe on suction 
side for highly viscous media (HV) 4) 

[mm] 9 

Min. diameter of hose /pipe on discharge 
side for highly viscous media (HV) 4) 

[mm] 9 

Max. media temperature [ °C] 45 

Min. media temperature [ °C] -10 

Max. ambient temperature [ °C] 45 

Min. ambient temperature [ °C] 0 

Max. storage temperature [ °C] 70 

Min. storage temperature [ °C] -20 

9 
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Data 
DDA pump type 

7.5 - 16 12 -10 17 -7 30 -4 

Electrical 
data 

Voltage [V] 100 -240 V 50 -60 Hz 

Length of mains cable [m] 1.5 

Max. current consumption (100 V) [A] 8 

Max. current consumption (230 V) [A] 25 

Max. power consumption P1 [W] 18 / 245) 

Enclosure class IP 65, Nema 4X 

Electrical safety class Il 

Signal input 

Max. load for level input 12 V, 5 mA 

Max. load for pulse input 12 V, 5 mA 

Max. load for external stop 12 V, 5 mA 

Min. pulse length [ms] 5 

Max. pulse frequency [Hz] 100 

Impedance at 0/4 -20 mA analog input [S2] 15 

Max. resistance in level circuit [0] 1000 

Max. resistance in pulse circuit [S2] 1000 

Signal 
output 

Max. ohmic load on relay output [A] 0.5 

Max. voltage on relay output [V] 30 VDC / 30 VAC 

Impedance at 0/4 -20 mA analog output [S2] 500 

Weight/ size 

Weight (PVC, PP, PVDF) [kg] 2.4 2.4 2.6 

Weight (stainless steel) [kg] 3.2 3.2 4.0 

Diaphragm diameter [mm] 44 50 74 

Sound 
pressure 
level 

Max. sound pressure level [dB(A)] 60 

Approvals CE, CSA -US, NSF61, GHOST, C -Tick 

1) The maximum stroke frequency varies depending on calibration 
2) Data is based on measurements with water 
3) Maximum suction lift: 1 m, dosing flow reduced (approx. 30 %) 
4) Length of suction line: 1.5 m / length of discharge line: 10 m (at max. viscosity) 
5) With E -Box. 

10 
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3.2 Dimensions 

110 

Fig. 4 Dimensional drawing 

A 

Al 

G 5/8" 

w 
ó o ( 

D 161 17 

Pump type A [mm] Al [mm] B [mm] C [mm] D [mm] 

DDA 7.5 - 16 280 251 196 46.5 24 

DDA 12- 10/17 -7 280 251 200.5 39.5 24 

DDA 30-4 295 267 204.5 35.5 38.5 
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4. Assembly and installation 

4.1 Pump assembly 
The pump is delivered with a mounting plate. 
The mounting plate can be mounted vertically 
e. g. on a wall or horizontally e. g. on a tank. It takes 
just a few quick steps to firmly secure the pump to 
the mounting plate by means of a slot mechanism. 
The pump can easily be released from the mounting 
plate for maintenance. 

4.1.1 Requirements 
The mounting surface must be stable and must 
not vibrate. 
Dosing must flow upwards vertically. 

4.1.2 Align and install mounting plate 
Vertical installation: Mounting plate slot 
mechanism must be above. 
Horizontal installation: Mounting plate slot 
mechanism must be opposite the dosing head. 
The mounting plate can be used as a drill 
template, please see fig. 4 for drill hole distances. 

Fig. 5 Locate mounting plate 

Warning 
Make sure that you do not damage any 
cables and lines during installation! 

1. Indicate drill holes. 
2. Drill holes. 

3. Secure mounting plate using four screws, 
diameter 5 mm, to the wall, on the bracket or the 
tank. 

12 

4.1.3 Engage pump in mounting plate 
1. Attach the pump to the mounting plate support 

clamps and slide under slight pressure until it 
engages. 

Fig. 6 Engaging the pump 

4.1.4 Adjusting control cube position 
The control cube is fitted to the front of the pump on 
delivery. It can be turned by 90 ° so that the user can 
select to operate the pump from the right or left side. 

Caution 

Caution 

The enclosure class (1P65 / Nema 4X) 
and shock protection are only 
guaranteed if the control cube is 
installed correctly! 

Pump must be disconnected from the 
power supply! 

1. Carefully remove both protective caps on the 
control cube using a thin screwdriver. 

2. Loosen screws. 
3. Carefully lift off control cube only so far from the 

pump housing that no tensile stress is produced 
on the flat band cable. 

4. Turn control cube by 90 ° and re- attach. 
Make sure the O -ring is secure. 

5. Tighten screws slightly and attach protective 
caps. 

IP65, Nema 4X 

Fig. 7 Adjusting control cube 
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4.2 Hydraulic connection 

Caution 

Caution 

Caution 

Warning 
Risk of chemical burns! 
Wear protective clothing (gloves and 
goggles) when working on the dosing 
head, connections or lines! 

The dosing head may contain water 
from the factory check! 
When dosing media which should not 
come into contact with water, another 
medium must be dosed beforehand! 

Faultless function can only be 
guaranteed in conjunction with lines 
supplied by Grundfos! 

The lines used must comply with the 
pressure limits as per section 
3.1 Technical data! 

Important information on installation 
Observe suction lift and line diameter, see 
section 3.1 Technical data. 

Shorten hoses at right angles. 

Ensure that there are no loops or kinks in the 
hoses. 
Keep suction line as short as possible. 
Route suction line up towards the suction valve. 

Installing a filter in the suction line protects the 
entire installation against dirt and reduces the 
risk of leakage. 
Only control variant FC /FCM: For discharge 
quantities < 1 I/h we recommend the use of an 
additional spring -loaded valve (approx. 3 bar) on 
the discharge side for the safe generation of the 
necessary differential pressure. 

Hose connection procedure 
1. Push union nut and tensioning ring across hose. 

2. Push cone part fully into hose, see fig. 8. 

3. Attach cone part with hose to corresponding 
pump valve. 

4. Tighten union nut manually. 

- do not use tools! 
5. Tighten up union nuts after 2 -5 operating hours if 

using PTFE gaskets! 
6. Attach deaeration hose to the corresponding 

connection (see fig. 3) and run into a container 
or a collecting tray. 

Union nut 
Tensioning ring Cone part 

o 

Hose 

Fig. 8 Hydraulic connection 

Note 

Caution J 

Pressure differential between suction 
and discharge side must be at least 
1 bar/ 14.5 psi! 

Tighten up the dosing head screws 
once before commissioning and after 
2 -5 operating hours at 3 Nm. 

Installation example 
The pump offers various installation options. In the 
picture below, the pump is installed in conjunction 
with a suction line, level switch and multifunction 
valve on a Grundfos tank. 

Deaeration 
hose 

{Ac 

^C 

Multifunction 
valve 

Tank 

Fig. 9 Installation example 

Suction line 
with empty 
signal 

o 
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4.3 Electrical connection 

Warning 
The enclosure class (IP65 / Nema 4X) is only guaranteed if plugs or protective caps are 
correctly installed! 

Warning 
The pump can start automatically when the mains voltage is switched on! 
Do not manipulate mains plug or cable! 

The rated voltage of the pump, see section 2.4 Nameplate, must conform to local conditions. 

Signal connections 

14 

Fig. 10 Wiring diagram of the electrical connections 
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Analog, external stop and pulse input 

Pins 
Function Plug type 

1 /brown 2 /white 3 /blue 4 /black 

Analog GND/ ( -) mA ( +) mA mA signal 

External stop GND X Pulse 

Pulse GND X Pulse 

Level signals: empty and low -level signal 

Pins 
Function Plug type 

1 /brown 2 /white 3 /blue 4 /black 

Low -level signal X GND Pulse 

Empty signal X GND Pulse 

GENlbus, analog output 

Function 

Pins 

1 /brown 2 /white 3 /blue 4 /black 5 /yellow/ 
green 

Plug type 

GENlbus +30 V 
GENI bus GENI bus 

GND Bus TXD RXD 

Analog output 

Relay outputs 

( +) mA GND/ ( -) mA mA signal 

Function 
Pins 

1 /brown 2 /white 3 /blue 4 /black 
Plug type 

Relay 1 X X Pulse 

Relay 2 X X Pulse 

FlowControl signal connection 

Fig. 11 FlowControl connection 

I 
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5. Commissioning 

5.1 Setting the menu language 
For description of control elements, see Section 6. 

1. Turn click wheel to highlight the cog symbol. 

2. Press the click wheel to open the 'Setup' menu. 

-- 3. Turn the click wheel to highlight the 'Language' 
menu. 

4. Press the click wheel to open the 'Language' 
menu. 

5. Turn the click wheel to highlight the desired 
language. 

6. Press the click wheel to select the highlighted 
language. 

7. Press the click wheel again to confirm the 
'Confirm settings' prompt and apply the setting. 

16 

Operation i drall 
7.50 1/h 

c, Manual 

Operation Ì _ÌO 
7.50 I/11 

bManual 

-- 

r i íiSetup 
Language 
Operation mode 
Analog output 
SlowMode 
FlowControl active 

ii 
English > 
Manual > 

Actual flow 
Off 

IT, i r 1 Setup p 
Lan.ua.e 

¡i 
English > 

Manual > 
Actual flow 

Off 

Operation mode 
Analog output 
SlowMode 
FlowControl active 

ìip1Setup 
English 
Deutsch 
Francais 
Espanol 
Italiano 

l 
,/° 

ó i ! 1 Setup 
English 
Deutsch 
Francais 
Espanol 
Italiano 

l 
O 

n i !1Setup 
Confirm 

settings? 

X 

11 

Fig. 12 Set menu language 
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5.2 Deaerating the pump 

Warning 
The deaeration hose must be 
connected correctly and inserted into a 
suitable tank/ 

1. Open deaeration screw by approximately half a 
turn. 

2. Press and hold down the 100 % key (deaeration 
key) until liquid flows continuously without any 
bubbles from the deaeration hose. 

3. Close deaeration screw. 

Note 

Press the 100 % key and 
simultaneously turn the clickwheel 
clockwise to increase the duration of 
the process to up to 300 seconds. After 
setting the seconds, do not press the 
key any longer. 

5.3 Calibrating the pump 
The pump is calibrated in the factory for media with a 
viscosity similar to water at maximum pump 
backpressure (see section 3.1 Technical data) . 

If the pump is operated with a backpressure that 
deviates or if dosing a medium whose viscosity 
deviates, the pump must be calibrated. 
For pumps with FCM control variant, it is not 
necessary to calibrate the pump if there is deviating 
or fluctuating backpressure as long as the 
'AutoFlowAdapt' function has been enabled 
(see section 6.10 AutoFlowAdapt). 

Requirements 
The hydraulics and electrics of the pump are 
connected (see section 4. Assembly and 
installation). 
The pump is integrated into the dosing process 
under operating conditions. 
The dosing head and suction hose are filled with 
dosing medium. 
The pump has been deaerated. 

17 
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Calibration process - example for DDA 7.5 - 16 

1. Fill a measuring beaker with dosing medium. 
Recommended filling volumes: 

DDA type 7.5 - 16 12 -10 17 -7 30 -4 

Medium V1 0.3 I 0.5 I 1.0 I 1.5 I 

2. Read off and note down the fill volume V1 

(e. g. 300 ml). 

3. Place the suction hose in the measuring beaker. 

4. Start the calibration process in the 'Setup > 

Calibration' menu. 

5. The pump executes 200 dosing strokes and 
displays the factory calibration value 
(e. g. 125 ml). 

6. Remove the suction hose from the measuring 
beaker and check the remaining volume V2 
(e. g. 170 ml). 

7. From V1 and V2 , calculate the actual dosed 
volume Vd = V1 -V2 
(e. g. 300 ml - 170 ml = 130 ml). 

8. Set and apply Vd in the calibration menu. 

- The pump is calibrated. 

18 

V1 = 300 ml 

1711P1 Calibration I 
Strokes 200 START 

STOP 

Calibrat. volume 0.0 ml 

ó IIP Calibration 1 

Strokes 200 
Calibrat. volume 125 ml 

V2 = 170 ml 

} Vd= -V2=130m1 

111P3. Calibration I 
Strokes 

200 
Calibrat. volume 

START 

STOP 

ml 

Actual dosed volume Vd 
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6. Operation 

6.1 Control elements 
The pump control panel includes a display 
and the following control elements. 

Operation Mira 
V Manual 

7.50 un r 
7.49IRM Q 

Start/stop key 100 % key 

Fig. 13 Control panel 

Keys 

Graphical LC 
display 

Click wheel 

Key Function 

Sta rt/stop 
key Starting and stopping the pump. 

100 % key The pump doses at maximum flow 
regardless of the operation mode. 

Click wheel 
The click wheel is used to navigate through the 
menus, select settings and confirm them. 
Turning the clickwheel clockwise moves the cursor 
clockwise in increments in the display. Turning the 
clickwheel anti -clockwise moves the cursor anti- 
clockwise. 

6.2 Display and symbols 

6.2.1 Navigation 
In the 'Info', 'Alarm' and 'Setup' main menus, the 
options and submenus are displayed in the rows 
below. Use the 'Back' symbol to return to the higher 
menu level. The scroll bar at the right edge of the 
display indicates that there are further menu items 
which are not shown. 
The active symbol (current cursor position) flashes. 
Press the click wheel to confirm your selection and 
open the next menu level. The active main menu is 
displayed as text, the other main menus are 
displayed as symbols. The position of the cursor is 
highlighted in black in the sub -menus. 
When you position the cursor on a value and press 
the click wheel, a value is selected. Turning the 
clickwheel clockwise increases the value, turning the 
clickwheel anti -clockwise reduces the value. When 
you now press the click wheel, the cursor will be 
released again. 

6.2.2 Operating states 
The operating state of the pump is indicated by a 
symbol and display colour. 

Display Fault Operating state 

White - 
Stop Standby 

II 

Green - Running 

Yellow Warning Stop Standby 
II 

Running 

Red Alarm Stop Standby 
II 

6.2.3 Sleep mode (energy- saving mode) 
If in the 'Operation' main menu the pump is not 
operated for 30 seconds, the header disappears. 
After 2 minutes, the display switches to the 
'Operation' main menu and the display brightness is 
reduced. This state will be cancelled when the pump 
is operated or a fault occurs. 
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6.2.4 Overview of display symbols 
The following display symbols may appear in the menus. 

Top row with main menus (Sect. 6.3) 

* Operation 

i Info 

Alarm 

Setup 

i 

-r Back 

Operation UI1 1rl? 

20 

, 7.48 I/h 

U Manual 7.481/h 

VO 

Activated functions 

13 SlowMode (Sect. 6.6) 

® FlowControl (Sect. 6.7) 

Key lock (Sect. 6.12) 

BUS Bus (Sect. 6.15) 

151 Auto deaeration (Sect. 6.11) 

Operation mode 

tManual (Sect. 6.4.1) 

M Pulse (Sect. 6.4.2) 

L Analog 0/4 -20 mA (Sect. 6.4.3) 

f -E Batch (Sect. 6.4.4) 

ill Timer (Sect. 6.4.5, 6.4.6) 

Operating state (Sect. 6.2) and 
dosing flow 

Running 

Standby 

Stop 

100; Deaerating 

(- Diaphragm position 'out' (Sect. 7.) 

)_ Diaphragm position 'in' (Sect. 7.) 

Fig. 14 Overview of display symbols 

Run display 
Running - rotates when pump is dosing 

O Blocked drive - flashing symbol 

Additional display (Sect. 6.13.2) n AR, FC variant: Target flow i FCM variant: Actual flow 

n Remaining batch volume (Batch/Timer) 

-0 Input current (Analog) 

IF Time until next dosing process (Timer) 

Total dosed volume 

p Actual backpressure 

-i Signal and error display 
III External stop (Sect. 6.16.2) 

V. Empty signal (Sect. 6.16.3) 

X Low -level signal (Sect. 6.16.3) 

¡: Cable break (Sect. 6.4.3) 

E -box (Sect. 6.15) 

£0 Service (Sect. 7.) 
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6.3 Main menus 
The main menus are displayed as symbols at the top 
of the display. The currently active main menu is 
displayed as text. 

6.3.1 Operation 
Status information such as the dosing flow, 
selected operation mode and operating state 
is displayed in the 'Operation' main menu. 

Operation © Ì1!I1 
7.48 

Manual 7.481/h Q 

6.3.2 Info 
You can find the date, time and information 
about the active dosing process, various 
counters, product data and the service system status 
in the 'Info' main menu. The information can be 
accessed during operation. 
The service system can also be reset from here. 

0 

l "Info 
Th 18.02.2010 
Backpressure 
Counters 
Service 
ServiceKit 

1F'1 
12:34 

15.0bar 
> 

Reset service system 
Software rev. 
Serial no.: 
Product no.: 
Type Key 

V0.20 

Counters 
The 'Info > counters' menu contains the following 
counters: 

Counters 

Volume 
Total dosed volume [I] or US gallons 

Operating hours 
Accumulated operating hours (pump 
switched on) [h] 

Motor runtime 
Accumulated motor runtime [h] 

Strokes 
Accumulated number of dosing 
strokes 

resettable 

Yes 

No 

No 

No 

Power on /off 
Accumulated frequency of switching No 
mains voltage on 

6.3.3 Alarm 
You can view errors in the 'Alarm' main menu. 

g © Alarm r 1 

Empty 
12.02.2010 

Flt 
12:34 

2 12.02.2010 12:34 
Low level 

Delete alarm 
messages 

Up to 10 warnings and alarms, together with their 
date, time and cause, are listed in chronological 
order. If the list is full, the oldest entry will be 
overwritten, see Section 8. Faults. 

6.3.4 Setup 
The 'Setup' main menu contains menus for 
pump configuration. These menus are 
described in the following sections. 

r©ri Setup 
Language 
Operation mode 
Pulse memory * 
Analog scaling * 
Batch volume * 

- óosiñgimé 
Dos. Timer Cycle * 
Dos. Timer Week 
Analog output 
SlowMode 
FlowControl active * 
FlowControl * 

Pressure monitoring * 
AutoFlowAdapt * 
Auto deaeration 
Calibration 
Key lock 
Display 
Time +date 
Bus * 

Inputs /Outputs 
Basic settings 

1 
Deutsch > 

Pulse > 

1.061 _ 

Actual flow > 
Off > 

Off > 

ó 

Section 
5.1 
6.4 
6.4.2 
6.4.3 
6.4.4 
6.4.4 
6.4.5 
6.4.6 
6.5 
6.6 
6.7 
6.7 
6.8 
6.10 
6.11 
5.3 
6.12 
6.13 
6.14 
6.15 
6.16 
6.17 

a 

* These submenus are only displayed for specific 
default settings and control variants. The contents of 
the 'Setup' menu also vary depending on the 
operation mode. 
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6.4 Operation modes 
Six different operation modes can be set in the 
'Setup > Operation mode' menu. 

Manual, see section 6.4.1 
Pulse, see section 6.4.2 
Analog 0 - 20 mA, see section 6.4.3 
Analog 4 - 20 mA, see section 6.4.3 
Batch, see section 6.4.4 
Dosing timer, cycle, see section 6.4.5 
Dosing timer, week, see section 6.4.6 

6.4.1 Manual 
In this operation mode, the pump constantly 
doses the dosing flow set with the click wheel. 
The dosing flow is set in I/h or ml /h. The pump 
automatically switches between the units. 
Alternatively, the display can be reset to US units 
(gph). 

Operation Evir,j 
3.40 

Manual 

I/h J 
3.401/h Q 

Fig. 15 Manual mode 

The setting range depends on the pump type: 

Type 
Setting range* 

I/h g ph 

DDA 7.5 - 16 0.0025-7.5 0.0007 - 2.0 

DDA12-10 0.012-12 0.0031 - 3.1 

DDA 17-7 0.017-17 0.0045 - 4.5 

DDA 30-4 0.03 - 30 0.0080 - 8.0 

* When the SlowMode function is active, the maximum 
dosing flow is reduced, see section 3.1 Technical 
data. 

22 

6.4.2 Pulse 
In this operation mode, the pump doses the 
set dosing volume for each incoming (potential -free) 
pulse, e. g. from a water meter. There is no direct 
connection between incoming pulses and dosing 
strokes. The pump automatically calculates the 
optimum stroke frequency for dosing the set volume 
per pulse. 

The calculation is based on: 

the frequency of external pulses 
the set dosing volume /pulse. 

ful 

Operation ©f 
0.040 ml/rl 

Jul ,J Pulse 3.401/h Q 

Fig. 16 Pulse operation mode 

The dosing volume per pulse is set in ml /pulse using 
the click wheel. The setting range for the dosing 
volume depends on the pump type: 

Type Setting range [ml /pulse] 

DDA 7.5 - 16 0.0013 -12.8 

DDA 12-10 0.0026 - 25.8 

DDA 17-7 0.0027 - 26.8 

DDA 30-4 0.0058 - 58.4 

The frequencyof incoming pulses is multiplied by the 
set dosing volume. If the pump receives more pulses 
than it can process at the maximum dosing flow, it 
runs at the maximum stroke frequency in continuous. 
operation. Excess pulses will be ignored if the 
memory function is not enabled. 

Memory function 
When the 'Setup > Pulse memory' function is 
enabled, up to 65,000 unprocessed pulses can be 
saved for subsequent processing. 

Note 

The contents of the memory will be 
deleted when: 

- Switching off the power supply 
- By switching the operating mode 
- Interruption (e. g. alarm, 

external stop). 
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6.4.3 Analog 0/4 -20 mA 
In this operation mode, the pump doses 
according to the external analog signal. The 
dosing volume is proportional to the signal input 
value in mA. 

Operation 
mode Input value Dosing flow 

4 - 20 mA 

0 - 20 mA 

554.1 mA 0% 

19.8 mA 100% 

50.1 mA 0% 
19.8 mA 100% 

If the input value in operation mode 4 -20 mA falls 
below 2 mA, an alarm is displayed and the pump 
stops. A cable break or signal transmitter error has 
occured. The 'Cable break' symbol is displayed in 
the 'Signal and error display' area of the display. 

Q [%] 

100 

80 

60 

40 

20 

0 

0 
oí 

12 16 20 [mA] 

Fig. 17 Analog scaling 

Operation mini 
6.5 ml/h 

t[, 0-20 mA 17.14 mA-0 

Fig. 18 Analog operation mode 

o 
ó 
N 
o 
N 

0 

Set analog scaling 
Analog scaling refers to the assignment of the 
current input value to the dosing flow. 

Analog scaling passes through the two reference 
points (l1 / Q1) and (12 / Q2), which are set in the 
'Setup > Analog scaling' menu. The dosing flow is 
controlled according to this setting. 

Example 1 (DDA 7.5 - 16) 

Analog scaling with positive gradient: 

7.5 

5 

1.5 

(12 / Q2) 

(11 / Q1) 

o 

o 16 20 I [mA] 

Fig. 19 Analog scaling with pos. gradient 

In example 1, the reference points 11 = 6 mA, 
Q1 = 1.5 I/h and 12 = 16 mA, Q2 = 7.5 I/h have been 
set. 

From 0 to 6 mA analog scaling is described by a line 
that passes through Q = 0 1 /h, between 6 mA and 
16 mA it rises proportionally from 1.5 1/h to 7.5 I/h 
and from 16 mA onwards it passes through 
Q = 7.5 1 /h. 

Example 2 (DDA 7.5 -16) 

Analog scaling with negative gradient 
(Operation mode 0 - 20 mA): 

7,5 

Q [I/h] 

(11 / Q1) 

1,3 

0 

0 

Fig. 20 

(12 / Q2) 

16 20 I [mA] 

Analog scaling with neg. gradient 

o 
ó 

o 
H 

In example 2, the reference points 11 = 2 mA, 
Q1 = 7.5 I/h and 12 = 16 mA, Q2 = 1.3 I/h have been 
set. 

From 0 to 2 mA analog scaling is described by a line 
that passes through Q = 0 I /h, between 2 mA and 
16 mA it drops proportionally from 7.5 I/h to 1.3 1/h 

and from 16 mA onwards it passes through 
Q2 = 1.3 1 /h. 
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Set analog scaling in the 'Operation' menu 
Analog scaling can also be modified after a security 
prompt directly in the 'Operation' menu. This is how 
the dosing flow is directly modified for the current 
flow input value. 

Caution 

ioo 

o 

Q [%] 

Please observe that changes also have 
a direct effect on point 12 / Q2 
(see fig. 21)! 

(I I Q1) 

4 actual mA 20 I [mA] 

Fig. 21 Set analog scaling ('Operation' menu) 

6.4.4 Batch (pulse- based) 
In this operation mode, the pump doses the 
set batch volume in the set dosing time (t1). 
A batch is dosed with each incoming pulse. 

Batch volume 

t t 

n 

Pulse Pulse 

Fig. 22 Batch (pulse- based) 

The setting range depends on the pump type: 

Type 
Setting range per batch 

from [ml] to [I] 
Resolution* 

[ml] 

DDA 7.5 - 16 0.74 999 0.0925 

DDA 12-10 1.45 999 0.1813 

DDA 17-7 1.55 999 0.1938 

DDA 30-4 3.10 999 0.3875 

*Thanks to the digital motor control, dosing quantities 
with a resolution of up to 1/8 of the dosing stroke 
volume can be dosed. 

24 

The batch volume (e. g. 75 ml) is set in the 'Setup > 
Batch volume' menu. The minimum dosing time 
required for this (e. g. 32 seconds) is displayed and 
can be increased. 

ó ©pi Setup 
Operation mode 
Analog output 
Batch volume 
Dosing time [mm:ss] 
SlowMode 

Batch > 
Input > 
75.0 ml 

0:32 
Off > 

1 

Fig. 23 Batch mode 

If the batch volume is modified, the dosing time 
resets to the minimum dosing time. 
Signals received during a batch process or an 
interruption (e. g. alarm, external stop) will be 
ignored. If the pump is restarted following an 
interruption, the next batch volume is dosed on the 
next incoming pulse. 

Operation ©p ierj 
75.0 ml i 

n Batch 43 ml n 

Fig. 24 Batch mode 

In the 'Operation' menu, the total batch volume 
(e. g. 75 ml) and the remaining batch volume still to 
be dosed (e. g. 43 ml) are shown in the display. 
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6.4.5 Dosing timer, cycle 
In this operation mode, the pump doses the 
set batch volume in regular cycles. Dosing 
starts when the pump is started after a singular start 
delay. The setting range for the batch volume 
corresponds to the values in section 6.4.4 Batch 
(pulse- based). 

Batch volume 

Fig. 25 Dosing timercycle 

t1 Dosing time 

t2 Start delay 

t3 Cycle time 

The cycle time must be longer than the dosing time, 
otherwise the following dosing will be ignored. In the 
event of an interruption (e. g. interruption of the 
mains voltage, external stop), the dosing will be 
stopped while the time continues running. After 
suspending the interruption, the pump will continue 
to dose according to the actual timeline position. 
The following settings are required in the 'Setup > 
Dos. Timer Cycle' menu: 

ó`©r1 Timer 
Batch volume 
Dosing time [mm:ss] 
Cycle time 
Start delay 

125 ml 
1:54 

3 min 
2 min 

Fig. 26 Dos. Timer Cycle mode 

The batch volume to be dosed (e. g. 125 ml) is set in 
the 'Setup > Dos. Timer Cycle' menu. The minimum 
dosing time required for this (e. g. 1:54) is displayed 
and can be increased. 

The total batch volume (e. g. 125 ml) and the 
remaining batch volume still to be dosed are 
displayed in the 'Operation' menu. During breaks in 
dosing, the time until the next dosing process 
(e. g. 1:21) is displayed. 

Operation ©plerj 
In Timer 

125 ml 

Fig. 27 Dos. Timer Cycle mode 

6.4.6 Dosing timer, week 
In this operation mode, up to 16 dosing 
procedures are defined for a week. These 
dosing procedures may take place regularly on one 
or several week days. The setting range for the 
batch volume corresponds to the values in section 
6.4.4 Batch (pulse -based). 

0:00 

6:00 

12:00 

18:00 

0:00 

4 

1 1 1 1 

4 

2 2 

3 3 3 3' 3 3 3 

MO TU WE TH FR SA SU 

Fig. 28 Week timer dosing 

Note 
If several procedures overlap, the 
process with the higher dosing flow has 
priority! 

In the event of an interruption (e. g. disconnection of 
the mains voltage, external stop), the dosing is 
stopped while the time continues running. After 
suspending the interruption, the pump continues to 
dose according to the actual timeline position. 
The following settings are required in the 'Setup > 

Dos. Timer Week' menu for each dosing procedure: 

r ©ri1 Timer 
Procedure 
Batch volume 
Dosing time [mm:ss] 
Start time [hh:mm] 

1 

80.5 ml 
0:34 

05:00 

M T W T F S I J S V 
Fig. 29 Setting the timer 
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The batch volume (e. g. 80.5 ml) is set in the 'Setup 
> Dos. Timer Week' menu. The minimum dosing time 
required for this (e. g. 0:34) is displayed and can be 
increased. 
In the Operation mode, the total batch volume 
(e. g. 80.5 ml) and the remaining batch volume to be 
dosed is displayed. During breaks in dosing, the time 
(e. g. 43:32) until the next dosing is displayed. 

Operation [viral- 
80.5 ml J 

IA Timer 43:32 J 

Fig. 30 Weekly timer dosing /break in dosing 

6.5 Analog output 

©f 1 Analog out íi 
Output = Input 
Actual flow 
Backpressure 
Bus control 

o 
o 
o 

Fig. 31 Configure analog output 

The analog output of the pump is parametrised in the 
'Setup > Analog output' menu. The following settings 
are possible: 

Setting Description 
Analog output signal 

Control 
variant 

The analog input signal is 

Output mapped 1:1 to the analog 

=Input output (e. g. to control X X X 
several pumps using one 
signal) 

Actual 
flow 

Current actual flow 
0 /4mA =0% 
20mA =100% 

see section 
6.8.2 Calibration of 
pressure sensor 

X X* X* 

Backpres 
sure 

Backpressure, measured 
in the dosing head 

0 /4mA =0% 
20mA =100% 

see section 6.8 Pressure 
monitoring 

X X 

Bus 
control 

Enabled by command in 
Bus control, see section 
6.15 Bus communication 

X X X 

* Output signal is based on motor speed and pump 
status (target flow). 

26 

Wiring diagram see section 4.3 Electrical 
connection. 

Note I 

In all modes, the analog output has a 
range of 4 -20 mA. Exception: Operation 
mode 0 -20 mA. Here, the analog output 
range is 0 -20 mA. 

6.6 SlowMode 
When the 'SlowMode' function is enabled, the 
pump slows down the suction stroke. The function is 
enabled in the 'Setup > SlowMode' menu and is 
used to prevent cavitation in the following cases: 

for dosing media with a high viscosity 
for degassing dosing media 
for long suction lines 
for large suction lift. 

In the 'Setup > SlowMode' menu, the speed of the 
suction stroke can be reduced to 50 % or 25 %. 

Caution I 

Enabling the 'SlowMode' function 
reduces the maximum dosing flow of 
the pump to the set percentage value! 

rump' SlowMode i 
Off 
SlowMode [50 % max.] 
SlowMode [25 % max.] 

Fig. 32 SlowMode menu 
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6.7 FlowControl 
FC /FCM control variant. 
This function is used to monitor the dosing process. 
Although the pump is running, various influences 
e. g. air bubbles, can cause a reduced flow or even 
stop the dosing process. In order to guarantee 
optimum process safety, the enabled FlowControl 
function directly detects and indicates the following 
errors and deviations: 

Overpressure 
Damaged discharge line 

Air in the dosing chamber 
Cavitation 
Suction valve leakage 
Discharge valve leakage. 

The occurrence of a fault is indicated by the 'eye' 
symbol flashing. The faults are displayed in the 
'Alarm' menu (see section 8. Faults). 
FlowControl works with a maintenance -free sensor 
in the dosing head. During the dosing process, the 
sensor measures the current pressure and 
continuously sends the measured value to the 
microprocessor in the pump. An internal indicator 
diagram is created from the current measured values 
and the current diaphragm position (stroke length). 
Causes for deviations can be identified immediately 
by aligning the current indicator diagram with a 
calculated optimum indicator diagram. Air bubbles in 
the dosing head reduce e. g. the discharge phase 
and consequently the stroke volume (see fig. 33). 

Pressure 

Setting FlowControl 
The 'FlowControl' function is set using the two 
parameters 'Sensitivity' and 'Delay' in the 'Setup > 
FlowControl' menu. 

Sensitivity 
In 'Sensitivity' the deviation in stroke volume, which 
will result in an error message, is set in percent. 

Sensitivity Deviation 

Low approx. 70 % 

Medium approx. 50 % 

High approx. 30 % 

Delay 
The 'Delay' parameter is used to define the time 
period until an error message is generated: 'short', 
'medium' or 'long'. The delay depends on the set 
dosing flow and therefore cannot be measured in 
strokes or time. 

--> 
Faulty dosing stroke: Air 
bubbles in the dosing 
head 

Fig. 33 Indicator diagram 

1 Compression phase 

2 Discharge phase 

3 Expansion phase 

4 Suction phase 

Stroke 
length 
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6.8 Pressure monitoring 
FC /FCM control variant. 
A pressure sensor monitors the pressure in the 
dosing head. If the pressure during the discharge 
phase falls below 2 bar, a warning is generated 
(pump continues running). If in the 'Setup > Pressure 
monitoring' menu the function 'Min. pressure alarm' 
is activated, an alarm is generated and the pump is 
stopped. 
If the pressure exceeds the cut -off pressure set in 
the 'Setup > Pressure monitoring' menu, the pump is 
shut down, enters the standby state and indicates an 
alarm. 

® 4. Proceed as described below to calibrate: 

Caution 

The pump restarts automatically once 
the backpressure falls below the cut -off 
pressure! 

6.8.1 Pressure setting ranges 

Plug in pressure sensor plug or select 
'Setup > FlowControl active' menu 

Prompt: 
'Activate FlowContr. ?' 

X 
L FlowControl not 

activated 
Prompt: 
'Sensor calibration ?' 

X 
L-. FlowControl active, 

Sensor not calibrated. 
Prompt: 
'Suction valve removed ?' 

X 
L-- Sensor not 

Calibration error 

calibrated. Type Fixed min. 
pressure (bar) 

Settable max. 
pressure [bar] 

DDA7.5 -16 <2 3 ... 17 OK 
DDA 12-10 < 2 3 ... 11 

Message: Message: 
DDA 17-7 < 2 3...8 'Sensor calib. OK 'Sensor calib. failed! 

DDA 30-4 < 2 3...5 Current pressure: X bar' 
'Repeat ?' 

Caution 

The pressure measured in the dosing 
head is slightly higher than the actual 
system pressure. 
Therefore the cut -off pressure should 
be set min. 0.5 bar higher than the 
system pressure. 

Warning 
Install a pressure- relief valve in the 
pressure line to provide protection 
against impermissibly high pressure! 

6.8.2 Calibration of pressure sensor 
The pressure sensor is calibrated in the factory. As a 

rule, it does not need to be re- calibrated. If specific 
circumstances (e. g. pressure sensor exchange, 
extreme air pressure values at the location of the 
pump) necessitate a calibration, the sensor can be 
calibrated as follows: 

1. Set pump to 'Stop' operational state. 
2. Make system pressureless and flush. 

3. Dismantle suction line and suction valve. 

Caution 
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Calibrating when the suction valve is 
installed produces incorrect calibration 
and can cause personal injuries and 
damage to property! 
Only carry out a calibration if this is 
technically required! 

X 

1 
Sensor not calibrated. 

If a calibration is not successfully possible, check 
plug connections, cable and sensor and replace 
defective parts where necessary. 
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6.9 Flow measurement 
FCM control variant 
The pump accurately measures the actual flow and 
displays it. Via the 0/4 - 20 mA analog output, the 
actual flow signal can easily be integrated into an 
external process control without additional 
measuring equipment (see section 6.5 Analog 
output). 
The flow measurement is based on the indicator 
diagram as described in section 6.7 FlowControl. 
The accumulated length of the discharge phase 
multiplied by the stroke frequency produces the 
displayed actual flow. Faults e. g. air bubbles or 
backpressure that is too low result in a smaller or 
larger actual flow. When the ' AutoFlowAdapt' 
function is activated (see section 
6.10 AutoFlowAdapt), the pump compensates for 
these influences by correction of the stroke 
frequency. 

Strokes which cannot be analysed 
(partial strokes, pressure differential 
which is too low) are provisionally 
calculated based on the setpoint value 
and displayed. 

Note 

6.10 AutoFlowAdapt 
FCM control variant. 
The 'AutoFlowAdapt' function is activated in the 
'Setup' menu. It detects changes in various 
parameters and responds accordingly in order to 
keep the set target flow constant. 

Note 
Dosing accuracy is increased when 
'AutoFlowAdapt' is activated. 

This function processes information from the 
pressure sensor in the dosing head. Errors detected 
by the sensor are processed by the software. The 
pump responds immediately regardless of the 
operation mode by adjusting the stroke frequency or 
where necessary compensating for the deviations 
with a corresponding indicator diagram. 
If the target flow cannot be achieved by the 
adjustments, a warning is issued. 
'AutoFlowAdapt' operates on the basis of the 
following functions: 

FlowControl: malfunctions are identified (see 
section 6.7 FlowControl). 
Pressure monitoring: pressure fluctuations are 
identified (see section 6.8 Pressure monitoring). 
Flow measurement: deviations from the target 
flow are identified (see section 6.8.2 Calibration 
of pressure sensor). 

Examples of 'AutoFlowAdapt' 
Pressure fluctuations 
The dosing volume decreases as backpressure 
increases and conversely the dosing volume 
increases as the backpressure decreases. 
The 'AutoFlowAdapt' function identifies pressure 
fluctuations and responds by adjusting the stroke 
frequency. The actual flow is thus maintained at a 
constant level. 

Air bubbles 
The 'AutoFlowAdapt' function identifies air bubbles. 
The pump responds with a special indicator diagram 
due to which the air bubbles are removed as a top 
priority (deaeration). 
If the air bubbles have not been eliminated after a 
maximum of 60 strokes, the pump switches to the 
'Air bubble' warning status and returns to the normal 
indicator diagram. 

6.11 Auto deaeration 
Dosing degassing media can result in air 
pockets in the dosing head during breaks in 
dosing. This can result in no medium being dosed 
when restarting the pump. The 'Setup > Auto 
deaeration' function performs pump deaeration 
automatically at regular intervals. Software - 
controlled diaphragm movements encourage any 
bubbles to rise and gather at the discharge valve so 
that they can be removed on the next dosing stroke. 
The function works: 

when the pump is not in the 'Stop' mode 
during breaks in dosing (e. g. External stop, no 
incoming pulses, etc.). 

Note 

Low volumes can be displaced into the 
discharge line by the diaphragm 
movements. When dosing strongly 
degassing media, this is however 
virtually impossible. 
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6.12 Key lock 
The key lock is set in the 'Setup > Key lock' 
menu by entering a four -digit code. It protects the 
pump by preventing changes to settings. Two levels 
of key lock can be selected: 

a 

Level 

Settings 

Description 

All settings can only be changed by 
entering the lock code. 
The start/stop key and the 100 % 
key are not locked. 

Settings + The start/stop key and the 100 % 
keys key and all settings are locked. 

It is still possible to navigate in the 'Alarm' and 'Info' 
main menu and reset alarms. 
Temporary deactivation 
If the key lock function is activated but settings need 
to be modified, the keys can be unlocked temporarily 
by entering the deactivation code. If the code is not 
entered within 10 seconds, the display automatically 
switches to the 'Operation' main menu. The key lock 
remains active. 

Deactivation 
The key lock can be deactivated in the 'Setup > Key 
lock' menu via the 'Off' menu point. The key lock is 
deactivated after the general code '2583' or a pre- 
defined custom code has been entered. 

6.13 Display Setup 
Use the following settings in the 'Setup > Display' 
menu to adjust the display properties: 

Units (metric /US) 

Display contrast 
Additional display. 

6.13.1 Units 
Metric units (litres /millilitres /bar) or US units (US 
gallons /PSI) can be selected. According to the 
operation mode and menu, the following units of 
measurement are displayed: 

Operation model 
function Metric units US units 

Manual control ml /h or I/h gph 

Pulse control ml /n ml /R 

ml /h or I/h gph 0/4 -20 mA 
Analogue control 

Batch (pulse- or timer - 
controlled) ml or I gal 

Calibration ml ml 

Volume counter I gal 

Pressure monitoring bar psi 
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6.13.2 Additional display 
Additional display provides additional information 
about the current pump status. The value is shown in 
the display with the corresponding symbol. 
In 'Manual' mode the 'Actual flow' information can be 
displayed with Q = 1.28 I/h (see fig. 34). 

Operation Mini 
1.30 

Manual 

I/h i 
1.281/h Q 

Additional display 

Fig. 34 Display with additional display 

The additional display can be set as follows: 

-- 

Setting Description 

Default display 

Depending on the operation 
mode: 

Q Actual flow (manual, pulse) 1) 

Q Target flow (pulse) 

.O Input current (analog) 

n Remaining batch volume 
(Batch, Dos. Timer) f Period until next dosing 
(Dos. Timer) 

Dosed volume Dosed vol. since last reset V (see Counters on page 21) 

Actual flow Q Current actual flow1> 

Backpressure Current backor essure in the 
P dosing head 

1) only DDA -FCM control variant 
2) only DDA -FCM /FC control variant. 
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6.14 Time /date 
The time and date can be set in the 'Setup > 
Time +date' menu. 

Caution 

The conversion between summer and 
winter time does not take place 
automatically! 

6.15 Bus communication 
The pump is supplied with an integrated 
module for GENIbus communication. The 
pump identifies the bus control after connecting to 
the corresponding signal input. The "Activate 
Genibus ?" prompt is displayed. After confirmation, 
the 'Bus' submenu appears in the 'Setup' menu. 

BUS 

Bpi Bus 
Bus control active / 
Bus address 127 

1 

Fig. 35 'Setup > Bus' menu 

The corresponding symbol appears in the 'Activated 
functions' area in the 'Operation' menu. 
The pump can also be integrated into a Profibus DP 
network using the additional E -box module 
(retrofitting possible). 
The bus communication enables remote monitoring 
and setting of the pump via a fieldbus system. The 
accompanying fieldbus documentation and the 
Profibus GSD file can be downloaded from the 
Internet. 
www.grundfosalldos.com 

6.16 Inputs /outputs 
In the 'Setup > Inputs/outputs' menu, you can 
configure the two outputs 'Relay 1 +2' and the signal 
inputs 'External stop', 'Empty signal' and 'Low level 
signal'. 

ó©í l In/Output 
Relay 1 

Relay 2 
External stop 
Empty signal 
Low -level signal 

1 
> 
> 

NO 
NO 
NO 

Fig. 36 'Setup > Inputs/outputs' menu 

6.16.1 Relay outputs 
The pump can switch two external signals using 
installed relays. The relays are switched by potential - 
free pulses. The connection diagram of the relays is 
shown in section 4.3 Electrical connection. Both 
relays can be allocated with the following signals: 

Relay 1 Relay 2 
signal signal Description 

Display red, pump 
Alarm* Alarm stopped (e. g. empty 

signal, etc.) 

flpoeiöorroí Warning 
Ilan* 

Display yellow, pump is 
running (e. g. low -level 
signal, etc.) 

Stroke 
signal 

Pump 
dosing 

Stroke 
signal* each full stroke 

Pump 
dosing dosing 

Pump running and 

Activated by a 
Bus control Bus control command in the bus 

communication 

Timer, cycle see following section 

Timer, week see following section 

Contact type 

NO* NO* Normally open contact 

NC NC 
Normally closed 
contact 

* Factory setting 
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Timer, cycle (relay 2) 

For the 'Relay 2 > Timer cycle' function, set the 
following parameters: 

Dosing time (t1) 

Start delay (t2) 

Cycle time (t3) 

t ti 

t2 

.41 
t3 

Fig. 37 Diagram 

Timer, week (relay 2) 

This function saves up to 16 relay on -times for a 
week. The following settings can be made for each 
relay switching operation in the 'Relay 2 > 
Timer Week' menu: 

Procedure (No.) 
On -time (duration) 
Start time 
Weekdays. 

6.16.2 External stop HI 
The pump can be stopped via an external 
pulse, e. g. from a control room. When activating the 
external stop pulse, the pump switches from the 
operational state 'Running' into the operational state 
'Standby'. The corresponding symbol appears in the 
Signal /error display (see section 6.2.2 Operating 
states). 

Caution 

Frequent disengagement from the 
mains voltage, e. g. via a relay, can 
result in damage to the pump 
electronics and to the breakdown of the 
pump. The dosing accuracy is also 
reduced as a result of internal start 
procedures. 
Do not control the pump via the mains 
voltage for dosing purposes! 
Only use the 'External stop' function to 
start and stop the pump) 

The contact type is factory-set to closed contact 
( = >NO). In the 'Setup > Inputs/outputs > External 
stop' menu, the setting can be changed to open 
contact ( = >NC). 
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6.16.3 Empty and low -level signals r = 
In order to monitor the filling level in the 
tank, a dual -level sensor can be connected to the 
pump. The pump responds to the signals as follows: 

Sensor signal Pump status 

Low level 

Display is yellow 
= flashes 
Pump continues 
running 

Empty 
Display is red r flashes 
Pump stops 

Both signal inputs are allocated to the closed contact 
( = >NO) in the factory. They can be re- allocated in 
the 'Setup > Inputs /outputs' menu to open contact 
( = >NC). 

6.17 Basic settings 
All settings can be reset to the settings default upon 
delivery in the 'Setup > Basic settings' menu. 

Selecting 'Save customer settings' saves the current 
configuration to the memory. This can then be 
activated using 'Load customer settings' . 

The memory always contains the previously saved 
configuration. Older memory data is overwritten. 
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7. Service 
In order to ensure a long service life and 
dosing accuracy, wearing parts such as 
diaphragms and valves must be regularly checked 
for signs of wear. Where necessary, replace worn 
parts with original spare parts made from suitable 
materials. 
Should you have any questions, please contact your 
service partner. 

Warning 
If the diaphragm leaks or is broken, 
dosing liquid will escape from the 
discharge opening on the dosing head 
(see fig. 3). 

Take suitable precautions to prevent 
harm to health and damage to property 
caused by escaping dosing liquid! 
Check daily whether liquid is escaping 
from the discharge opening! 

7.1 Service system 
According to the motor runtime or after a defined 
period of operation, service requirements will 
appear. Service requirements appear regardless of 
the current operational state of the pump and do not 
affect the dosing process. 

Motor 
Service requirement runtime 

[h]* 

Time interval 
[months]* 

'Service soon' 7500 23 

'Service now' 8000 24 

* Since the last service system reset 

s 
Service soon! 

Please exchange 
diaphragm and valves! 

Service kit: 
97xxxxxx 

Fig. 38 'Service soon' 

Service now! 
Please exchange 

diaphragm and valves! 
Service kit: 
97xxxxxx 

Fig. 39 'Service now' 

The service requirement signals when the 
replacement of wearing parts is due and displays the 
number of the service kit. Press the click wheel to 
temporarily hide the service prompt. 
When the 'Service now' message appears (displayed 
daily), the pump must be serviced immediately. To 
signalise in the 'Operation' menu, the symbol ÿ 
appears in the 'Signal /error display' area of the 
display. 

The number of the service kit required is also 
displayed in the 'Info' menu. 

For media which result in increased wear, the service 
interval must be shortened. 

7.2 Perform service 
Only spare parts and accessories from Grundfos 
should be used for maintenance. The usage of non - 
original spare parts and accessories renders any 
liability for resulting damages null and void. 
Information about carrying out maintenance can be 
found in the service kit catalog on our homepage 
(www.grundfosalldos.com). 

Caution 

Warning 
When dosing dangerous media, 
observe the corresponding precautions 
in the safety data sheets! 
Risk of chemical burns! 
Wear protective clothing (gloves and 
goggles) when working on the dosing 
head, connections or lines! 
Do not allow any chemicals to leak 
from the pump. Collect and dispose of 
all chemicals correctly! 

Before any work to the pump, the pump 
must be in the 'Stop' operational state 
or be disconnected from the mains. 
The system must be pressureless! 
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7.2.1 Dosing head overview 

1 

4 10 

Fig. 40 Changing the diaphragm and valves 

1 Safety diaphragm 

2 Flange 

3 O-ring 

4 Diaphragm 

5 Valve on discharge side 

6 Valve on suction side 

7 Dosing head 

8 Screws with discs 

9 Cover 

10 Deaeration valve 

7.2.2 Dismantling the diaphragm and valves 
1. Make system pressureless. 
2. Empty dosing head before maintenance and 

flush it if necessary. 

3. Set pump to 'Stop' operational state using the 
'Start/stop key'. 

4. Press the ' Start/stop' and '100 %' keys at the 
same time to put the diaphragm into 'out' 
position. 
- Symbol (- must be displayed as the 

operational state (see fig. 14). 

5. Take suitable steps to ensure that the returning 
liquid is safely collected. 

6. Dismantle suction, pressure and deaeration 
hose. 

7. Dismantle valves on suction and discharge 
side (5, 6). 

8. Remove the cover (9). 

9. Undo screws (8) on the dosing head (7) and 
remove with discs. 

10. Remove the dosing head (7). 

11. Unscrew diaphragm (4) counter -clockwise and 
remove with flange (2). 
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7.2.3 Reassembling the diaphragm and valves 
1. Attach flange (2) correctly and screw on new 

diaphragm (4) clockwise. 
- Make sure that the O -ring (3) is seated 

correctly! 
2. Press the 'Start/stop' and '100 %' keys at the 

same time to put the diaphragm into 'in' position. 

- Symbol )- must be displayed as the 
operational state (see fig. 14). 

3. Attach the dosing head (7). 

4. Install screws with discs (8) and cross -tighten. 
- Torque: 3 Nm. 

5. Attach the cover (9). 

6. Install new valves (5, 6). 

- Do not interchange valves and pay attention to 
direction of arrow. 

7. Connect suction, pressure and deaeration hose 
(see section 4.2 Hydraulic connection) 

8. Press the 'Start/Stop' key to leave the service 
mode. 

9. Deaerate dosing pump (see section 
5.2 Deaerating the pump). 

10. Please observe the notes on commissioning in 
section 5. Commissioning! 

7.3 Resetting the service system 
After performing the service, the service system 
must be reset using the 'Info > Reset service system' 
function. 

7.4 Repairs 

Warning 
The pump housing must only be 
opened by personnel authorised by 
Grundfos! 
Repairs must only be carried out by 
authorised and qualified personnel! 
Switch off the pump and disconnect it 
from the voltage supply before carrying 
out maintenance work and repairs! 

After consulting Grundfos, please send the pump, 
together with the safety declaration completed by a 

specialist, to Grundfos. The safety declaration can 
be found at the end of these instructions. It must be 
copied, completed and attached to the pump. 

Caution 

If the pump has been used to dose 
toxic liquids or liquids hazardous to 
health, the pump must be cleaned prior 
to dispatch! 

If the above requirements are not met, Grundfos may 
refuse to accept delivery of the pump. The shipping 
costs will be charged to the sender. 
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8. Faults 
In the event of faults in the dosing pump, a 

warning or an alarm is triggered. The 
corresponding fault symbol flashes in the 
'Operation' menu, see section 8.1 List of faults. The 
cursor jumps to the 'Alarm' main menu symbol. 
Press the click wheel to open the 'Alarm' menu and, 
where necessary, faults to be acknowledged will be 
acknowledged. 
A yellow display indicates a warning and the pump 
continues running. 
A red display indicates an alarm and the pump is 
stopped. 
The last 10 faults are stored in the 'Alarm' main 
menu. When a new fault occurs, the oldest fault is 
deleted. 
The two most recent faults are shown in the display, 
you can scroll through all the other faults. The time 
and cause of the fault are displayed. 

711 Alarm !-,1 
1 12.02.2010 12:34 é r Empty 

2 12.02.2010 12:34 
Low level 

Delete alarm 
messages 

The list of faults can be deleted at the end of the list. 

If there is a service requirement, this appears when 
the 'Alarm' menu is opened. Press the click wheel to 
temporarily close the service prompt (see section 
7.1 Service system). 
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8.1 List of faults 

8.1.1 Faults with error message 

Display in the 
'Alarm' menu Possible cause Possible remedy 

y Empty Dosing medium tank empty Fill tank. 
(Alarm) Check contact setting (NO /NC) 

Low level Dosing medium tank almost empty 
(Warning) 

Discharge valve blocked Replace valve if necessary (see section 

Overpressure 
(Alarm) 

Isolating valve in discharge line 
closed 
Pressure peaks due to high 
viscosity 
'Max. pressure' set too low (see 
section 6.8 Pressure monitoring) 

7.2 Perform service) 
Check flow direction of valves (arrow) and 
correct if necessary. 
Open the isolating valve (on the discharge 
side). 
Enlarge diameter of discharge line. 
Change pressure setting (see section 
6.8 Pressure monitoring). 

Faulty diaphragm Change the diaphragm (see section 
Broken discharge line 7.2 Perform service). 

Backpressure 
low 

Pressure differential between 
suction and discharge side too low 

Check discharge line and repair if 
necessary. 

(Warning /alarm *) Leakage in the pressure retention 
valve at Q < 1 I/h 

Install additional spring -loaded valve 
(approx. 3 bar) on the discharge side. 

Deaeration valve open Close the deaeration valve. 

Broken /leaky suction line Check suction line and repair if necessary. 
Strongly degassing medium Provide positive inlet pressure (place 

Air bubble Tank dosing medium empty dosing medium tank above the pump). 
(Warning) Enable 'Slow Mode' (see section 

6.6 SlowMode). 
Fill tank. 

® 
Blocked /constricted /squeezed 
suction line 

Enable 'Slow Mode' (see section 
6.6 SlowMode). 

Cavitation Blocked /constricted suction valve Reduce suction lift. 
(Warning) Suction lift too high Increase suction hose diameter. 

Viscosity too high Check suction line and open isolating 
valve if necessary. 

Leaky /dirty suction valve Check valve and tighten it up. 
Deaeration valve open Flush system. 

Suct. valve leak 
Replace valve if necessary (see section 
7.2 Perform service). 

(Warning) 
Check O -ring position. 
Install filter in suction line. 
Close the deaeration valve. 

Leaky /dirty discharge valve Check valve and tighten it up. 
Leakage in the pressure retention 
valve 

Flush system. 
Replace valve if necessary (see section 

Deaeration valve open 7.2 Perform service). 
Disch. valve leak 
(Warning) 

Check O -ring position. 
Install screen in suction line. 
Close the deaeration valve. 
Install spring -loaded valve on the 
discharge side. 

Flow deviation 
(Warning) 

Considerable deviation between 
target and actual flow 
Pump not / incorrectly calibrated 

Check installation. 
Calibrate the pump (see section 
5.3 Calibrating the pump). 
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Display in the 
'Alarm' menu Possible cause Possible remedy 

Pressure sensor 
(Warning) 

Broken FlowControl cable 
Sensor defect 
Pressure sensor not correctly 
calibrated. 

Check plug connection. 
Change sensor if necessary. 
Calibrate pressure sensor correctly 
(see section 6.8.2 Calibration of pressure 
sensor). 

OMotor blocked 
(alarm) 

Backpressure greater than 
nominal pressure 
Damage to gears 

Reduce backpressure. 
Arrange for repair of gears, if necessary. 

Fieldbus communication error 

BUS 
Bus 
(Warning /alarm *) 

Check cables for correct specification and 
damage; replace if necessary. 
Check cable routing and shielding; correct 
if necessary. 

E-Box 
(Alarm) 

Cable break 
,N, (Alarm) 

E -Box connection error 
Faulty E -Box 

Defect in analog cable 4 - 20 mA 
(input current < 2 mA) 

Check plug connection. 
Replace E -Box if necessary. 

Check cable /plug connections and 
replace, if necessary. 
Check signal transmitter. 

Service soon/ 
L. now 

(Warning) 

Time interval for service expired Perform service (see section 7.2 Perform 
service). 

Depending on setting 
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8.1.2 General faults 

Fault Possible cause Possible remedy 

Inlet pressure greater than 
backpressure 

Dosing flow too high 

Install additional spring -loaded valve 
(approx. 3 bar) on the discharge side. 

Increase pressure differential. 

Incorrect calibration Calibrate the pump (see section 5.3 Calibrating 
the pump). 

No dosing flow or 
dosing flow too low 

Air in dosing head Deaerate the pump. 

Faulty diaphragm Change the diaphragm (see section 7.2 Perform 
service). 

Leakage /fracture in lines Check and repair lines. 

Valves leaking or blocked Check and clean valves. 

Valves installed incorrectly 
Check that the arrow on the valve housing is 
pointing in the direction of flow. Check whether all 
O -rings are installed correctly. 

Blocked suction line Clean suction line /install filter. 

Suction lift too high 

Reduce suction lift. 

Install priming aid. 

Enable 'Slow Mode' (see section 6.6 SlowMode). 

Viscosity too high 

Enable 'Slow Mode' (see section 6.6 SlowMode). 

Use hose with larger diameter. 

Install spring -loaded valve on the discharge side. 

Pump outside the calibration Calibrate the pump (see section 5.3 Calibrating 
the pump). 

Deaeration valve open Close the deaeration valve. 

Irregular dosing 

Valves leaking or blocked Tighten up valves, replace valves if necessary 
(see section 7.2 Perform service). 

Backpressure fluctuations 
Keep backpressure constant. 

'AutoFlowAdapt' activate (only FCM). 

Liquid escaping from 
the discharge opening Faulty diaphragm 
on the flange 

Change the diaphragm (see section 7.2 Perform 
service). 

Liquid escaping 

Dosing head screws not 
screwed in as far as they will go 

Tighten up screws (see section 4.2 Hydraulic 
connection). 

Valves not screwed in as far as 
they will go 

Tighten up valves /union nuts (see section 
4.2 Hydraulic connection). 

Suction lift too high Reduce suction lift; if necessary, provide positive 
inlet pressure. 

Pump not sucking in Backpressure too high Open the deaeration valve. 

Soiled valves Flush system, replace valves if necessary 
(see section 7.2 Perform service). 

9. Disposal 
This product and all its associated parts must 
be disposed of in an environmentally friendly 
manner. Use appropriate waste collection 
services. If there is no such facility or the facility 
refuses to accept thse materials used in the product, 
the product can be sent to the nearest Grundfos 
company or Grundfos service centre. 
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Appendix 

Safety declaration 
Please copy, fill in and sign this sheet and attach it to the pump returned for service. 

Product type (nameplate) 

Model number (nameplate) 

Dosing medium 

Fault description 
Please make a circle around the damaged parts. 
In the case of an electrical or functional fault, please mark the cabinet. 

Please describe the error / cause of the error in brief. 

We hereby declare that the pump has been cleaned and is completely free from chemical, biological and 
radioactive substances. 

Date and signature 

Company stamp 
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Argentina 
Bombas GRUNDFOS de 
Argentina S.A. 
Ruta Panamericana km. 37.500 
Lote 34A 
1619 -Garn 
Pcia. de Buenos Aires 
Phone: +54 -3327 414 444 
Telefax: +54 -3327 411 111 

Australia 
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61 -8- 8461 -4611 
Telefax: +61 -8 -8340 0155 

Austria 
GRUNDFOS Pumpen Vertrieb 
Ges.m.b.H. 
Grundfosstraße 2 
A -5082 Grödig /Salzburg 
Tel.: +43- 6246 -883 -0 
Telefax: +43- 6246 -883 -30 

Belgium 
N.V. GRUNDFOS Bellux S.A. 
Boomsesteenweg 81 -83 
B -2630 Aartselaar 
Tél.: +32 -3 -870 7300 
Télécopie: +32 -3 -870 7301 

Belorussia 
flpegcraewrenbcreo 
1PYH,gmOC e MHHCKe 
220123, MHHCK, 

yn. B. XopyxceH, 22, od,. 1105 
Ten.: +(37517) 233 97 65 
marc: (37517) 233 9769 
E -mail: 
grundfos_minsk @mail.ru 

Bosnia /Herzegovina 
GRUNDFOS Sarajevo 
Trg Heroja 16, 
BiH -71000 Sarajevo 
Phone: +387 33 713 290 
Telefax: +387 33 659 079 
e -mail: grundfos @bih.net.ba 

Brazil 
BOMBAS GRUNDFOS DO 
BRASIL 
Av. Humberto de Alencar 
Castelo Branco, 630 
CEP 09850 - 300 
Sáo Bernardo do Campo - SP 
Phone: +55 -11 4393 5533 
Telefax: +55 -11 4343 5015 

Bulgaria 
Grundfos Bulgaria EOOD 
Slatina District 
Iztochna Tangenta street no. 
100 
BG - 1592 Sofia 
Tel. +359 2 49 22 200 
Fax. +359 2 49 22 201 
email: bulgaria @grundfos.bg 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1 -905 829 9533 
Telefax: +1 -905 829 9512 

China 
Grundfos Alldos 
Dosing & Disinfection 
ALLDOS (Shanghai) Water 
Technology Co. Ltd. 
West Unit, 1 Floor, No. 2 
Building (T 4 -2) 
278 Jinhu Road, Jin Qiao 
Export Processing Zone 
Pudong New Area 
Shanghai, 201206 
Phone: +86 21 5055 1012 
Telefax: +86 21 5032 0596 
E -mail: grundfosalldos- 
CN @grundfos.com 

China 
GRUNDFOS Pumps 
(Shanghai) Co. Ltd. 
22 Floor, Xin Hua Lian Building 
755 -775 Huai Hai Rd, (M) 
Shanghai 200020 
PRC 
Phone: +86- 512 -67 61 11 80 
Telefax: +86- 512 -67 61 81 67 

Croatia 
GRUNDFOS CROATIA d.o.o. 
Cebini 37, Buzin 
HR -10010 Zagreb 
Phone: +385 1 6595 400 
Telefax: +385 1 6595 499 
www.grundfos.hr 

Czech Republic 
GRUNDFOS s.r.o. 
Capkovského 21 

779 00 Olomouc 
Phone: +420- 585 -716 111 

Telefax: +420 -585 -716 299 

Denmark 
GRUNDFOS DK A/S 
Martin Bachs Vej 3 

DK -8850 Bjerringbro 
Tlf.: +45 -87 50 50 50 
Telefax: +45 -87 50 51 51 
E -mail: 
info_GDK @grundfos.corn 
www.grundfos.com /DK 

Estonia 
GRUNDFOS Pumps Eesti OÜ 
Peterburi tee 92G 
11415 Tallinn 
Tel: + 372 606 1690 
Fax: + 372 606 1691 

Finland 
OY GRUNDFOS Pumput AB 
Mestarintie 11 

FIN -01730 Vantaa 
Phone: +358 -3066 5650 
Telefax: +358 -3066 56550 

France 
Pompes GRUNDFOS 
Distribution S.A. 
Parc d'Activités de Chesnes 
57, rue de Malacombe 
F -38290 St. Quentin Fallavier 
(Lyon) 
Tél.: +33 -4 74 82 15 15 
Télécopie: +33 -4 74 94 10 51 

Germany 
GRUNDFOS Water Treatment 
GmbH 
Reetzstraße 85 
D -76327 Pfinztal (Söllingen) 
Tel.: +49 7240 61 -0 
Telefax: +49 7240 61 -177 
E -mail: gwt @grundfos.com 

Germany 
GRUNDFOS GMBH 
SchlOterstr. 33 
D -40699 Erkrath 
Tel.: +49 -(0) 211 929 69 -0 
Telefax: +49 -(0) 211 929 69- 
3799 
E -mail: 
infoservice@grundfos.de 
Service in Deutschland: 
E -mail: 
kundendienst©grundfos.de 

Greece 
GRUNDFOS HellasA.E.B.E. 
20th km. Athinon -Markopoulou 
Av. 
P.O. Box 71 

GR -19002 Peania 
Phone: +0030 -210 -66 83 400 
Telefax: +0030 -210 -66 46 273 

Hong Kong 
GRUNDFOS Pumps (Hong 
Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29 -33 Wing Hong Street & 
68 King Lam Street, Cheung 
Sha Wan 
Kowloon 
Phone: +852- 27861706 / 
27861741 
Telefax: +852- 27858664 

Hungary 
GRUNDFOS Hungária Kft. 
Park u. 8 
H -2045 Törökbálint, 
Phone: +36 -23 511 110 
Telefax: +36 -23 511 111 

India 
GRUNDFOS Pumps India 
Private Limited 
118 Old Mahabalipuram Road 
Thoraipakkam 
Chennai 600 096 
Phone: +91 -44 2496 6800 

Indonesia 
PT GRUNDFOS Pompa 
JI. Rawa Sumur III, Blok Ill / 
CC -1 
Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62 -21 -460 6909 
Telefax: +62 -21 -460 6910 / 460 
6901 

Ireland 
GRUNDFOS (Ireland) Ltd. 
Unit A, Merrywell Business 
Park 
Ballymount Road Lower 
Dublin 12 
Phone: +353 -1 -4089 800 
Telefax: +353 -1 -4089 830 

Italy 
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4 
1 -20060 Truccazzano (Milano) 
Tel.: +39 -02- 95838112 
Telefax: +39 -02- 95309290 / 
95838461 

Japan 
GRUNDFOS Pumps K.K. 
Gotanda Metalion Bldg. 5F, 
5- 21 -15, Higashi -gotanda 
Shiagawa -ku, Tokyo, 
141 -0022 Japan 
Phone: +81 35 448 1391 
Telefax: +81 35 448 9619 

Korea 
GRUNDFOS Pumps Korea Ltd. 
6th Floor, Aju Building 679 -5 
Yeoksam -dong, Kangnam -ku, 
135 -916 
Seoul, Korea 
Phone: +82 -2 -5317 600 
Telefax: +82 -2 -5633 725 

Latvia 
SIA GRUNDFOS Pumps Latvia 
Deglava biznesa centrs 
Augusta Deglava iela 60, LV- 
1035, Riga, 
T91r.: + 371 714 9640, 7 149 
641 
Fakss: + 371 914 9646 

Lithuania 
GRUNDFOS Pumps UAB 
Smolensko g. 6 
LT -03201 Vilnius 
Tel: + 370 52 395 430 
Fax: + 370 52 395 431 

Malaysia 
GRUNDFOS Pumps Sdn. Bhd. 
7 Jalan Peguam U1/25 
Glenmarie Industrial Park 
40150 Shah Alam 
Selangor 
Phone: +60 -3 -5569 2922 
Telefax: +60 -3 -5569 2866 

México 
Bombas GRUNDFOS de 
México S.A. de C.V. 
Boulevard TLC No. 15 
Parque Industrial Stiva 
Aeropuerto 
Apodaca, N.L. 66600 
Phone: +52 -81 -8144 4000 
Telefax: +52 -81 -8144 4010 

Netherlands 
GRUNDFOS Netherlands 
Veluwezoom 35 
1326 AE Almere 
Postbus 22015 
1302 CA ALMERE 
Tel.: +31 -88 -478 6336 
Telefax: +31 -88 -478 6332 
E -mail: info_gnl @grundfos.com 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 
17 Beatrice Tinsley Crescent 
North Harbour Industrial Estate 
Albany, Auckland 
Phone: +64 -9 -415 3240 
Telefax: +64 -9 -415 3250 

Norway 
GRUNDFOS Pumper A/S 
Stromsveien 344 
Postboks 235, Leirdal 
N -1011 Oslo 
Tlf.: +47 -22 90 47 00 
Telefax: +47 -22 32 21 50 
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Poland 
GRUNDFOS Pompy Sp. z o.o. 
ul. Klonowa 23 
Baranowo k. Poznania 
PL -62 -081 Przeímierowo 
Tel: ( +48 -61) 650 13 00 
Fax: ( +48 -61) 650 13 50 

Portugal 
Bombas GRUNDFOS Portugal, 
S.A. 
Rua Calvet de Magalhaes, 241 
Apartado 1079 
P- 2770 -153 Pago de Arcos 
Tel.: +351 -21 -440 76 00 
Telefax: +351 -21 -440 76 90 

Romania 
GRUNDFOS Pompe Romania 
SRL 
Bd. Biruintei, nr 103 
Pantelimon county Ilfov 
Phone: +40 21 200 4100 
Telefax: +40 21 200 4101 
E -mail: romania @grundfos.ro 

Russia 
000 rpyHAc oc 
Poccva, 109544 MocKea, yn. 
WKOnbHaa 39 
Ten. ( +7) 495 737 30 00, 564 
88 00 
maKc ( +7) 495 737 75 36, 564 
88 11 

E -mail 
grundlos. moscow @grundfos.c 
om 

Serbia 
GRUNDFOS Predstavnittvo 
Beograd 
Dr. Milutina Ivkoviáa 2a/29 
YU -11000 Beograd 
Phone: +381 11 26 47 877 / 11 

26 47 496 
Telefax: +381 11 26 48 340 

Singapore 
GRUNDFOS (Singapore) Pte. 
Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65 -6865 1222 
Telefax: +65 -6861 8402 

Slovenia 
GRUNDFOS d.o.o. 
$landrova 8b, SI -1231 
Ljubljana- Crnuôe 
Phone: +386 1 568 0610 
Telefax: +386 1 568 0619 
E -mail: slovenia @grundfos.si 

South Africa 
Grundlos (PTY) Ltd. 
Corner Mountjoy and George 
Allen Roads 
Wilbart Ext. 2 

Bedfordview 2008 
Phone: ( +27) 11 579 4800 
Fax: ( +27) 11 455 6066 
E -mail: (smart@grundfos.com 

Spain 
Bombas GRUNDFOS España 
S.A. 
Camino de la Fuentecilla, s/n 
E -28110 Algete (Madrid) 
Tel.: +34 -91 -848 8800 
Telefax: +34 -91 -628 0465 

Sweden 
GRUNDFOS AB 
(Box 333) Lunnagardsgatan 6 
431 24 MBlndal 
Tel.: +46(0)771 -32 23 00 
Telefax: +46(0)31 -331 94 60 

Switzerland 
GRUNDFOS ALLDOS 
International AG 
Schönmattstraße 4 
CH -4153 Reinach 
Tel.: +41 -61 -717 5555 
Telefax: +41 -61 -717 5500 
E -mail: grundfosalldos- 
CH@grundfos.com 

Switzerland 
GRUNDFOS Pumpen AG 
Bruggacherstrasse 10 
CH -8117 Fällanden /ZH 
Tel.: +41 -1 -806 8111 
Telefax: +41 -1 -806 8115 

Taiwan 
GRUNDFOS Pumps (Taiwan) 
Ltd. 
7 Floor, 219 Min -Chuan Road 
Taichung, Taiwan, R.O.C. 
Phone: +886 -4 -2305 0868 
Telefax: +886 -4 -2305 0878 

Thailand 
GRUNDFOS (Thailand) Ltd. 
92 Chaloem Phrakiat Rama 9 

Road, 
Dokmai, Pravej, Bangkok 
10250 
Phone: +66 -2 -725 8999 
Telefax: +66 -2 -725 8998 

Turkey 
GRUNDFOS POMPA San. ve 
Tic. Ltd. Sti. 
Gebze Organize Sanayi Bblgesi 
Ihsan dede Caddesi, 
2. yol 200. Sokak No. 204 
41490 Gebze/ Kocaeli 
Phone: +90 - 262 -679 7979 
Telefax: +90 - 262 -679 7905 
E -mail: satis @grundfos.com 

Ukraine 
TOB rPYH) OC YKPAIHA 
01010 KHïB, Byn. MOCKOBCbKa 

86, 
Ten.:( +38 044) 390 40 50 
max.: ( +38 044) 390 40 59 
E -mail: ukraine @grundfos.com 

United Arab Emirates 
GRUNDFOS Gulf Distribution 
P.O. Box 16768 
Jebel Ali Free Zone 
Dubai 
Phone: +971 -4- 8815 166 
Telefax: +971 -4 -8815 136 

United Kingdom 
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard /Beds. LU7 
8TL 
Phone: +44-1525-850000 
Telefax: +44-1525-850011 

U.S.A. 
GRUNDFOS Pumps 
Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1-913-227-3400 
Telefax: +1 -913- 227 -3500 

Usbekistan 
IlpeAcTaBHTenbcTBo 
f PYHAmOC B TawkeHTe 
700000 TawKeHT yn.YceeaHa 
HocHpa 1-Ñ 

rynHK 5 

TenecpoH: (3712) 55-68-15 
maKc: (3712) 53-36-35 
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BE )THINK>INNOVATE ) Being responsible is our foundation 
Thinking ahead makes it possible 

Innovation is the essence 

15.720310 vi.o 
95724708 1110 

ECM: 1065172 

GB 

The name Grundfos, the Grundfos logo, and the payoff Be- Think- Innovate are registrated trademarks 
owned by Grundfos Management A/S or Grundfos NS, Denmark. All rights reserved worldwide. 

www.grundfosalldos.com GIRUNOFOS`I` 
ALLDOS 
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The information provided in this documentation contains general descriptions and/or 
technical characteristics of the performance of the products contained herein. This 
documentation is not intended as a substitute for and is not to be used for 
determining suitability or reliability of these products for specific user applications. It 
is the duty of any such user or integrator to perform the appropriate and complete 
risk analysis, evaluation and testing of the products with respect to the relevant 
specific application or use thereof. Neither Schneider Electric nor any of its affiliates 
or subsidiaries shall be responsible or liable for misuse of the information contained 
herein. If you have any suggestions for improvements or amendments or have found 
errors in this publication, please notify us. 

No part of this document may be reproduced in any form or by any means, electronic 
or mechanical, including photocopying, without express written permission of 
Schneider Electric. 

All pertinent state, regional, and local safety regulations must be observed when 
installing and using this product. For reasons of safety and to help ensure 
compliance with documented system data, only the manufacturer should perform 
repairs to components. 

When devices are used for applications with technical safety requirements, the 
relevant instructions must be followed. 

Failure to use Schneider Electric software or approved software with our hardware 
products may result in injury, harm, or improper operating results. 

Failure to observe this information can result in injury or equipment damage. 

© 2011 Schneider Electric. All rights reserved. 
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Safety Information 

Important Information 

NOTICE 

Read these instructions carefully, and look at the equipment to become familiar with 
the device before trying to install, operate, or maintain it. The following special 
messages may appear throughout this documentation or on the equipment to warn 
of potential hazards or to call attention to information that clarifies or simplifies a 
procedure. 

The addition of this symbol to a Danger or Warning safety label 
indicates that an electrical hazard exists, which will result in personal 
injury if the instructions are not followed. 

This is the safety alert symbol. It is used to alert you to potential 
personal injury hazards. Obey all safety messages that follow this 
symbol to avoid possible injury or death. 

A DANGER 
DANGER indicates an imminently hazardous situation which, if not avoided, 
will result in death or serious injury. 

A WARNING 
WARNING indicates a potentially hazardous situation which, if not avoided, can 
result in death or serious injury. 
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PLEASE NOTE 

A CAUTION 
CAUTION indicates a potentially hazardous situation which, if not avoided, can 
result in minor or moderate injury. 

CAUTION 

CAUTION, used without the safety alert symbol, indicates a potentially 
hazardous situation which, if not avoided, can result in equipment damage. 

Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material. 

A qualified person is one who has skills and knowledge related to the construction 
and operation of electrical equipment and its installation, and has received safety 
training to recognize and avoid the hazards involved. 
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About the Book 

At a Glance 

Document Scope 

Validity Note 

This manual describes the hardware installation the Modicon M340 PLCs and 
installation of their main accessories. 

This document is also valid for the Modicon M340H PLCs and their accessories. 

This documentation is valid from Unity Pro v6.0. 

Product Related Information 

User Comments 

A WARNING 
UNINTENDED EQUIPMENT OPERATION 

The application of this product requires expertise in the design and programming 
of control systems. Only persons with such expertise should be allowed to 
program, install, alter, and apply this product. 

Follow all local and national safety codes and standards. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

We welcome your comments about this document. You can reach us by e-mail at 
techcomm@schneider-electric.com. 
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Modicon M340 PLCs 

Subject of this Part 

What's in this Part? 

This part provides a general overview of the Modicon M340 PLC configurations and 
the various sub -assemblies, as well as the networks and field buses used. 

This part contains the following chapters: 

Chapter Chapter Name Page 

1 Introduction to Modicon M340 PLC Stations 13 

2 General Introduction to PLC Station Components 15 

3 General Introduction to PLC Networks 29 

4 Operating Standards and Conditions 33 
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Modicon M340 PLCs 
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Introduction to Modicon M340 
PLC Stations 

Modicon M340 PLC Station 

General 

Illustration 

Modicon M340 automated platform processors manage the entire PLC station, 
which is made up of discrete I/O modules, analog I/O modules, counting modules, 
discrete I/O modules, analog I/O modules, other expert modules, and 
communication modules. These are distributed across one or more racks connected 
on the local bus. Each rack must include a power supply module; the main rack 
supports the CPU. 

The following diagram shows a configuration example for the Modicon M340 PLC 
with one rack: 
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Introduction to Modicon M340 PLC Stations 

Number Table 

The following table describes the numbered components of the PLC station above. 

Number Description 

1 Power supply module 

2 Processor 

3 20 -pin terminal block I/O module 

4 40 -pin single connector I/O module 

5 40 -pin 2- connector I/O module 

6 Counting module 

7 8 -slot rack 
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General Introduction to PLC 
Station Components 

Subject of this Section 

This section provides a general overview of the various components of which a PLC 
station may consist. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

General Introduction to Processors 16 

General Introduction to Racks 17 

General Introduction to Power Supply Modules 18 

General Introduction to Rack Extender Module 19 

General Introduction to Input/Output Modules 20 

General Introduction to Counting Modules 23 

General Introduction to Communication 24 

Grounding of Installed Modules 25 

Modicon M340H (Hardened) Equipment 26 

Modicon M340H (Hardened) Processors, Modules and Equipment 27 
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General Introduction to PLC station components 

General Introduction to Processors 

General 

Each PLC station is equipped with a processor, chosen according to the following 
characteristics: 

processing power (number of inputs /outputs managed) 
memory capacity 
communication ports 

For further information, please refer to Introduction to BMX P34 xxxx Processors, 
page 47). 
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General Introduction to PLC station components 

General Introduction to Racks 

General 

There are four sizes of racks, chosen according to the number of modules you wish 
to use: 

BMX XBP 0400 rack (4 slots) 
BMX XBP 0600 rack (6 slots) 
BMX XBP 0800 rack (8 slots) 
BMX XBP 1200 rack (12 slots) 

The list above gives the number of usable slots. 

Each rack includes one extra slot that is reserved for the power supply module, and 
one slot on the right is reserved for the BMX XBE 1000 rack extender module. 

For further information, please refer to the introduction to racks (see page 165). 

Representation of the Racks 

The following diagram shows the BMX XPB 0400 rack: 
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General Introduction to PLC station components 

General Introduction to Power Supply Modules 

General 

Illustration 

Each rack requires one power supply module (see page 115) defined according to 
the distributed network (alternating or direct current) and the power necessary at 
rack level. 

The following illustration shows a BMX CPS power supply module: 

18 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 249 of 781



General Introduction to PLC station components 

General Introduction to Rack Extender Module 

General 

Illustration 

This module allows connecting a maximum of 4 chained racks, depending on the 
CPU, distributed along a maximum length of 30 meters. 

See Rack extender module (see page 181). 

Illustration of the BMX XBE 1000 rack extender module: 
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General Introduction to PLC station components 

General Introduction to Input/Output Modules 

General 

The Modicon M340 range includes discrete and analog input/output modules. 

Discrete Input/Output 
A wide range of discrete input/output modules enables you to select the module best 
suited to your needs. The characteristics of these modules differ as follows: 

Characteristics Description 

Modularity 8 channels 
16 channels 
32 channels 
64 channels 

Type of Inputs Modules with direct current inputs (24 VCC and 48 VCC) 
Modules with alternating current inputs (24 VCA, 48 VCA 
and 120 VCA) 

Type of Outputs Modules with relay outputs 
Modules with direct current static outputs (24 VCC / 0.1 A 
- 0.5 A - 3 A) 

Modules with alternating current static outputs (24 VCC / 
240 VAC / 3 A) 

Type of Connector 20 -pin terminal blocks 
40 -pin connectors allowing connection to sensors and pre - 
actuators by means of the TELEFAST 2 prewiring system 

The following illustration shows a discrete input/output modules with 40 -pin 
connectors: 
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General Introduction to PLC station components 

The following illustration shows a discrete input/output module with a 20 -pin terminal 
block: 

Analog Inputs /Outputs 
A wide range of analog input/output modules enables you to select the module best 
suited to your needs. The characteristics of these modules differ as follows: 

Characteristics Description 

Modularity 2 channels 
4 channels 

Performance and Range of Voltage /current 
Signals Offered Thermocouple 

Thermowell 

Type of Connector 20 -pin terminal blocks 
40 -pin connectors allowing connection to sensors and pre - 
actuators by means of the TELEFAST 2 prewiring system 
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General Introduction to PLC station components 

The following illustration shows an analog input/output module with one 40 -pin 
connector: 

The following illustration shows an analog input/output module with 20 -pin terminal 
block: 

22 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 253 of 781



General Introduction to PLC station components 

General Introduction to Counting Modules 

General 

Illustration 

The PLCs in the Modicon M340 range offer counting functions (downcounting, 
counting, counting/downcounting) by utilizing the application- specific counting 
modules. 

Two counting modules are offered: 

BMX EHC 0200 module with two counting channels and a maximum acquisition 
frequency of 60 kHz 
BMX EHC 0800 module with eight counting channels and a maximum acquisition 
frequency of 10 kHz 

The following illustration shows a BMX EHC 0200 counting module: 

The following illustration shows a BMX EHC 0800 counting module: 
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General Introduction to PLC station components 

General Introduction to Communication 

General 

PLCs from the Modicon M340 range can be used in different communication modes: 
USB 
Serial 
Ethernet 
CANopen 
AS- Interface 
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General Introduction to PLC station components 

Grounding of Installed Modules 

General 

The grounding of Modicon M340 modules is crucial to avoid electric shocks. 

Grounding Processors and Power Supplies 

A DANGER 
HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH 

Ensure ground connection contacts are present and not bent out of shape. If they 
are, do not use the module and contact your Schneider Electric representative. 

Failure to follow these instructions will result in death or serious injury. 

A WARNING 
UNINTENDED EQUIPMENT OPERATION 

Tighten the clamping screws of the modules to guarantee the system character- 
istics. A break in the circuit could lead to an unexpected behavior of the system. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

All Modicon M340 modules are equipped with ground connection contacts at the 
rear for grounding purposes: 

ground connection contact by screw tightening 

ground connection contact by CEM clip 1 

ground connection contact by CEM clip 2 

These contacts connect the grounding bus of the modules to the grounding bus of 
the rack. 
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General Introduction to PLC station components 

Modicon M340H (Hardened) Equipment 

M340H 

The Modicon M340H (hardened) equipment is a ruggedized version of M340 
equipment. It can be used at extended temperatures (- 25...70 °C) (- 13...158 °F) and 
in harsh chemical environments. 

The M340H equipment, when within the standard temperature range (0...60 °C) 
(32...1409F), has the same characteristics as the standard M340 equipment. 

At the temperature extremes ( -25... 0 °C and 60... 70 °C) (- 13...329F) and 
(140...158 °F) the hardened versions can have reduced power ratings that impact 
power calculations for Unity Pro applications. 

If this equipment is operated outside the -25...709C (- 13...158 °F) temperature range, 
the equipment can operate abnormally. 

A CAUTION 
UNINTENDED EQUIPMENT OPERATION 

Do not operate M340H equipment outside of its temperature range. 

Failure to follow these instructions can result in injury or equipment damage. 

Hardened equipment has a conformal coating applied to its electronic boards. This 
protection, when associated with appropriate installation and maintenance, allows it 
to be more robust when operating in harsh chemical environments. 
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General Introduction to PLC station components 

Modicon M340H (Hardened) Processors, Modules and Equipment 

At a Glance 

"H" Equipment 

Hardened (see page 26) equipment can operate in extended temperature ranges 
and harsher environments compared to the standard M340 equipment. 

The follow equipment are available in Hardened versions: 
CPUs: 

BMX P34 2020H 
BMX P34 2030 2H 

Power Supplies: 
BMX CPS 3020H 
BMX CPS 3500H 

Backplanes: 
BMX XBP 0400H 
BMX XBP 0600H 
BMX XBP 0800H 

Backplane Extension: 
BMX XBE 1000H 

Counting Modules: 
BMX ECH 0200H 
BMX ECH 0800H 

Analog Input Modules: 
BMX ART 0414H 
BMX ART 0814H 

Analog Output Modules: 
BMX AMO 0210H 

Analog Input/Output Module: 
BMX AMM 0600H 

TELEFAST Wiring Accessories 
ABE7 CPA 0410H 
ABE7 CPA 0412H 

Digital Input modules: 
BMX DDI 1602H 
BMX DDI 1603H 
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General Introduction to PLC station components 

Digital Input/Output modules: 
BMX DAI 1602H 
BMX DAI 1603H 
BMX DAI 1604H 
BMX DDM 16022H 
BMX DDM 16025H 

Digital Output modules: 
BMX DAO 1605H 
BMX DDO 1602H 
BMX DDO 1612H 
BMX DRA 0805H 
BMX DRA 1605H 
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General Introduction to PLC 
Networks 

Subject of this Section 
This section provides a general overview of PLC networks. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

General Introduction to the Modbus Protocol 30 

General Introduction to an Ethernet Network 31 

General Introduction to the CANopen Field Bus 32 
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General Introduction to PLC Networks 

General Introduction to the Modbus Protocol 

General 

Illustration 

The Modbus protocol creates a hierarchical structure (one master and several 
slaves). 

The master manages all exchanges according to two types of dialog: 

the master exchanges with a slave and awaits the response 
the master exchanges with all slaves without awaiting a response (broadcast 
queries). 

The following illustration shows a Modbus network: 

Modicon M340 master configuration 

Modicon M340 slave configuration 

Modicon M340 slave configuration 
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General Introduction to PLC Networks 

General Introduction to an Ethernet Network 

General 

Illustration 

Ethernet communication essentially targets applications of: 

coordination between PLCs 
local or centralized monitoring 
communication with the production management information system 
communication with remote inputs /outputs 

Acting as an agent, Ethernet communication also supports management of the 
network monitoring standard SNMP. 

The following illustration shows an Ethernet network: 

Modicon M340 configuration 

Modicon M340 configuration Modicon M340 configuration 
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General Introduction to PLC Networks 

General Introduction to the CANopen Field Bus 

General 

Illustration 

The CANopen structure consists of: 

a bus master 
slave devices, also called nodes 

Bus operation is point to point. At any time, each device can send a request on the 
bus and the affected devices answer. 

Bus request priority is calculated by an identifier in each message. 

The following example illustrates a CANopen field bus architecture: 

Modicon M340 Configuration 

Line terminator 

I 

STB Input/output Island LEXIUM 05 Controller 

XPS MC 16 

ATV 31 
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Operating Standards and 
Conditions 

Subject of this Section 

This sections concerns the operating standards and conditions for Modicon M340 
PLCs. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Standards and Certifications 34 

Operating Conditions and Environment Related Recommendations 36 

Modicon M340 PLC Protection Processing 41 

Climatic and Mechanical Resistance 42 
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Operating Standards and Conditions 

Standards and Certifications 

General 

The Modicon M340 PLCs have been designed to comply with the relevant 
standards or rules relating to electrical equipment as PLCs for an industrial use. 

Standards Compliance and Certifications 
Modicon M340 PLCs comply with the following standards and certifications: 

Requirements specific to PLCs relating to functional characteristics, immunity, 
robustness and security: 

IEC 61131 -2 Ed. 2 (2003) 
CSA 22.2 No. 142 
UL 508 

Merchant Navy requirements of the major international organizations: 
NOTE: Compliance with these Merchant Navy requirements does not apply to 
BMXCPS3540T, DRA0804T or DDI1604T. 

ABS 
BV 
DNV 
GL 
LR 
RINA 
RMRS 

European directives: 
Low voltage: 72/23/EEC amendment 93/68/EEC, 
Electromagnetic compatibility: 89/336/EEC amendments 92/31 /EEC and 
93/68/EEC 

Recommendations concerning dangerous location: 
CSA 22.2 No. 213, class 1, division 2, groups A, B, C and D. 

This equipment is only acceptable for use in class 1, division 2, groups A, B, 

C and D or non classified dangerous areas (see DANGER below) 

ACA rules (for C -Tick working) 
CEI /ECO rules (for GOST working) 
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Operating Standards and Conditions 

Friendly design environment: 
European RoHS 2002/95/EC. Does not contain lead, mercury, hexavalent 
chromium, PBB or PBDE 
European WEEE 2002/96/EC 
Schneider Electric directives (no halogen materials, increased rate of 
recycling, etc.)) 

NOTE: Hardened equipment (see page 26) meets an additional standard for 
conformal coating. 

A DANGER 
HAZARD OF ELECTRIC SHOCK, EXPLOSION 

Disconnect all power before removing components, if installed in a hazardous 
location where flammable gases or combustible dusts may be present. Electrical 
sparks in a hazardous location will cause an explosion. 

Failure to follow these instructions will result in death or serious injury. 
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Operating Standards and Conditions 

Operating Conditions and Environment Related Recommendations 

Operating Temperature/Hygrometry /Altitude 
The following table shows the operating conditions relative to the outside 
environment. 

M340 M340H/T 

Ambient operating 
temperature 

0 °C - +60 °C (IEC 61131 -2 = +5 °C to +55 °C) 
32 °F - +140 °F (IEC 61131 -2 = +41 °F to 
+131 °F) 

-25 °C - +70 °C 
-13 °F - +158 °F 

Relative humidity 5% - 95% (without condensation) 5% - 95% (without condensation) 

Altitude 0 - 4,000 meters (13,124 feet) 0 - 4,000 meters (13,124 feet) 

Supply Voltage 

NOTE: Above 2,000 meters (6,562 feet), the maximum operating temperature is 
+55 °C (+131°F) and the de- rating for dielectric is applied according IEC 60664 -1. 

The following table shows the operating conditions relative to the supply voltage. 

Voltage Nominal 24 VDC 48 VDC 100 - 240VAC 100 - 120/200 - 

240VAC 
125 VDC 

Limit 18 - 31.2 VDC 18 - 62.4 VDC 85 - 264 VAC 85 - 115/230 - 

264 VAC 
100 - 150 VDC 

Frequency Nominal - - 50/60 Hz 50/60 Hz - 

Limit - - 47/63 Hz 47/63 Hz - 

Micro- 
power 
outages 

Duration _< 10 ms (1) <_ 10 ms (1) <_ 1/2 period <_ 1/2 period <_ 50 ms at 
125 VDC 

Repetition _> 1 s >_ 1 s >_ 1 s >_ 1 s >_ 1 s 

Harmonic 
rate 

- - 10% 10% - 

Residual 
ripple 
included (0 
to peak) 

5% 5% - - 5% 

(1) Limited to 1 ms at maximum load with minimum supply (18 VDC). 
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Operating Standards and Conditions 

Human and Material Safety 

The following table shows the operating conditions relative to human and material 
safety. 

Test designation Standards Levels 

Insulation Voltage EN 61131 -2 

IEC 60664 
1,500 Veff without accounting for the 
specific characteristics of the various 
modules. 

Dielectric strength and 
insulation resistance * 

EN 61131 -2 

UL 508 
CSA 22 -2 No. 142 

50 V >_10MS2 

250 V > 100 M52 

Maintaining ground 
connections * 

EN 61131 -2 

UL 508 
CSA 22 -2 No. 142 

<0.152 / 16 A / 1 hour 
< 0.1 S2/ 30 A/2 min. 

Leakage current * UL 508 
CSA 22 -2 No. 142 

Fixed device < 3.5 mA 

Protection offered by 
enclosure * 

CSA 22 -2 No. 142 
IEC 60529 
EN 61131 -2 

UL 508 

Protection degree IP 20 

Impact withstand CSA 22 -2 No. 142 
IEC 950 

Fall /500 g (17.635 oz.) sphere /1.3 m 

(4.2654 ft) 

Stored energy injury risk EN 61131 -2 After 1 s 
Residual voltage < 42.4 V 
Ground current < 5 mA 

Clearance and creepage EN 61131 -2 
UL508 
CSA 22 -2 No. 142 

Over voltage category: II (IEC 60664 -1) 
Clearance: 1.5 mm (0.0591 in) at 250 V 
Minimum insulation distance: 0.18 mm 
(0.0071 in) at 50 V 
Creepage: 2.5 mm (0.0985 in) at 250 V 
/ 1.2 mm (0.0473 in) at 50 V 
Material group: II 

Temperature rise EN 61131 -2 
UL508 
CSA 22 -2 No. 142 

Ambient temperature: 60 °C (140 °F) 
For Hardened equipment, the ambient 
temperature is 70 °C (158 °F) with de- 
rating. 

Key 

*: Tests required by EC directives 

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual. 
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Operating Standards and Conditions 

Immunity to L.F. Interference 
The following table shows the operating conditions relative to L.F. interference 
caused by low frequencies. 

Test designation Standards Levels 

Voltage and frequency 
variation a.c. ' 

EN 61132 -2 0.9 / 1.10 Un 30 min. 
0.95 / 1.05 Fn 30 min. 

Voltage variation d.c. ' EN 61131 -2 0.85 Un - 1.2 Un 30 min. 
+ ripple 5% peak 
(for industrial use) 
0.75 Un - 1.3 Un 30 min. 
(for merchant navy) 

Third harmonics' EN 61131 -2 10% Un 
0° / 5 min. - 180° / 5 min. 

Voltage drop and 
interruptions * 

EN 61131 -2 AC 1/2 cycle 
DC 1 ms 

Voltage shut 
down /start up * 

EN 61131 -2 Un -O -Un; Un / 60s 3 cycles 
Un -O -Un; Un / 5s 3 cycles 
Un- 0.9Ud; Un / 60s 3 cycles 

Key 

Un: Nominal voltage Fn: Nominal frequency Ud: Under voltage detection level 

': Tests required by EU directives 

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual. 
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Operating Standards and Conditions 

Immunity to H.F. Interference 
The following table shows the operating conditions relative to interference caused 
by High Frequencies. 

Test designation Standards Levels 

Damped oscillatory wave * EN 61131 -2 
IEC 61000 -4 -12 

Main AC / DC power supply 
Aux. AC power supply 
AC unshielded I /Os 
2.5 kV CM - 1 kV DM 

Aux. DC power supply 
Analog/DC unshielded I /Os 

1 kV CM - 0.5 kV DM 

Shielded cables: 0.5 kV CM 

Fast transients (bursts) * IEC 61000 -4 -4 AC / DC power supply 2 kV WM / CM 
Discrete I/O > 48 V 2 kV WM / CM 

Surge IEC 61000 -4 -5 Main /aux. AC / DC power supply 
AC unshielded I /Os 
2 kV CM - 1 kV DM 

Analog/DC unshielded I /Os 
0.5 kV CM - 0.5 kV DM 

Shielded cables: 1 kV CM 

Electrostatic discharge * IEC 61000 -4 -2 6 kV contact 
8 kV air 

Radiated radio frequency 
electromagnetic field * 

EN 61131 -2 
IEC 61000 -4 -3 

15 V/m (4.572 V /ft); 80 MHz - 2 GHz 
Sinusoidal modulation amplitude 80% / 1kHz 

Conducted disturbance 
inducted by radio 
frequency fields * 

IEC 61000 -4 -6 10 Vrms; 0.15 MHz - 80 MHz 
Sinusoidal modulation amplitude 80% / 1 kHz 

Key 

DM: Differential mode CM : Common mode WM : Wire mode 

*: Tests required by EC directives 

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual. 
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Operating Standards and Conditions 

Electromagnetic Emissions 
The following table shows'the operating conditions relative to electromagnetic 
emissions. 

Test designation Standards Levels 

Conducted emission * EN 55022 / 55011 Class A 
150kHz - 500kHz quasi peak 79 dB uV 
500kHz - 30MHz quasi peak 73 dB µV 

Radiated emission *(1) EN 55022 / 55011 Class A d = 10 m (32.81 ft) 
30 MHz - 230 MHz quasi peak 40 dB µV 
Class A d = 10m (32.81 ft) 
230 MHz - 2 GHz quasi peak 47 dB µV 

Key 

(1) This test is performed outside the cabinet, with the devices fixed to a metallic grid and 
wired as shown in the manual. 

*: Tests required by EC directives 

NOTE: The equipment must be installed and wired in compliance with the 
requirements in the TSX DG KBL manual. 
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Operating Standards and Conditions 

Modicon M340 PLC Protection Processing 

General 

The Modicon M340 PLCs have a climate- resistant treatment. 

Modicon M340 PLC Protection 
The Modicon M340 PLCs have an IP20 protection degree and they have been 
tested with pins. It is an enclosed equipment. It may, therefore, be installed without 
casing in restricted access rooms not exceeding pollution level 2 (control room with 
neither machine nor activity producing dust). 

NOTE: for a rack to be compliant with the IP20 protection degree, the empty module 
slots must be protected by a BMX XEM 010 protective cover. 

For installation in industrial manufacturing workshops or in an environment 
corresponding to HP (heat and humidity processing), the Modicon M340 PLCs must 
be incorporated in the IP54 minimum protection casings recommended in Standards 
IEC 60664 and NF C 20 040. 
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Operating Standards and Conditions 

Climatic and Mechanical Resistance 

Resistance to Climatic Variations (While Operational) 

The following table shows the resistance of operational Modicon M340 PLCs to 
climatic variations. 

Test Designation Standards Levels 

Dry heat IEC 60068 -2 -2 from 25 °C (77 °F) to 60 °C (140 °F) / 16h1 

Cold IEC 60068 -2 -1 

EN 61131 -2 
from 25 °C (77 °F) to 0 °C (32 °F) / 16h1 

Damp heat, steady 
state 

IEC 60068 -2 -30 60 °C (140 °F) / 95% RH / 96h 

Damp heat, cyclic EN 61131 -2 

IEC 60068 -2 -3 Db 
55 °C (131 °F) / 25 °C (77 °F), 93 -95% RH 
Two cycles: 12h -12h 

Temperature changes IEC 61131 -2 
IEC 60068 -2 -14 Nb 

0 °C (32 °F), 60 °C (140 °F) / 5 Cycles: 6h -6h 

Legend: 

RH: Relative Humidity 

1 The Modicon M340H PLCs operate over a range of 0 °C (32 °F) ... 60 °C (140 °F). 

Resistance to Climatic Variations (While Non -Operational) 

The following table shows the resistance of non -operational Modicon M340 PLCs to 
climatic variations. 

Test Designation Standards Levels 

Dry heat, non operating IEC 60068 -2 -2 85 °C (185 °F) / 96h 

Cold, non operating IEC 60068 -2 -1 -40 °C ( -40 °F) / 96h 
EN 61131 -2 

Damp heat cyclic, non operating IEC 60068 -2 -3 60 °C (140 °F) / 96h / 95% RH 

Thermal shocks, non operating IEC 60068 -2 -14 - 40 °C (- 40 °F); 85 °C (185 °F) 
EN 61131 -2 Two cycles 6h -6h 
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Operating Standards and Conditions 

Resistance to Mechanical Variations 
The following table shows the resistance of Modicon M340 PLCs to mechanical 
variations. 

Test Designation Standards Levels Environment 

Sinusoidal 
vibrations 

EN 61131 -2 
Test IEC 60721 -4 -3 
Class 3M7 

5 Hz to 8.7 Hz with +/- 10 mm amplitude 
8.7 Hz - 150 Hz with 3 g (0.106 oz.) 
Durability: 10 cycles on each axis (1 octave/ min. 
+ / -10 %) 

For panel only 

EN 61131 -2 
Test IEC 60721 -4 -3 

Class 3M4 

5 Hz to 8.7 Hz with +/- 10 mm amplitude 
8.7 Hz - 150 Hz with 1 g (0.03527 oz.) 
Durability: 10 cycles on each axis (1 octave / min. 
+ / -10 %) 

For Rail DIN 

Shocks 

EN 61131 -2 
Test IEC 60068 -2 -27 Ea 

30 g (1.06 oz.) / 11 ms / 3 shocks per axis /all 
directions 

For panel only 

EN 61131 -2 
Test IEC 60068 -2 -27 Ea 

15 g (0.53 oz.) / 11 ms / 3 shocks per axis /all 
directions 

For Rail DIN 

Bumps 

EN 61131 -2 
Test IEC 60721 -4 -3 
Class 3M7 

25 g (0.882 oz.)/ 6 ms / 100 bumps per axis /all 
directions 

For panel only 

EN 61131 -2 
Test IEC 60721 -4 -3 

Class 3M4 

15 g (0.53 ) / 6 ms / 100 bumps per axis /all 
directions 

For Rail DIN 

Resistance to Mechanical Stress 
The following table shows the resistance of Modicon M340 PLCs to mechanical 
stress. 

Test 
Designation 

Standards Levels 

Flat free fall EN 61131 -2 1 m / 5 falls - in packaging 
IEC 60068 -2 -32 3.281 ft / 5 falls - in packaging 

0.1 m / 2 falls - no packaging 
0.328 ft / 2 falls - no packaging 

Controlled free EN 61131 -2 1 m / 45° / 5 falls 
fall with 
packaging 

IEC 60068 -2 -32 3.281 ft / 45° / 5 falls 

Random free fall EN 61131 -2 1 m / 5 falls 
with packaging IEC 60068 -2 -32 3.281 ft / 5 falls 
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Test 
Designation 

Standards Levels 

Transportation, 
non operating 

EN 61131 -2 
IEC 60721 -4 -2 
Class 2M3 

Stationary vibration random: test method 
60068 -2 -64 Fh on each axis 

5 m2 /s3 from 10 to 100 Hz 

53.82 ft2 /s3 from 10 to 100 Hz 
-7 dB /octave from 100 to 200 Hz 

1 m2 /s3 from 200 to 2000 Hz 

10.765 ft2 /s3 from 200 to 2000 Hz 
30 mn duration each axis 

Vibrations: fixed 
frequency /operat- 
ing 

Navy according CTR 61 -1/ EN /IEC 60068 -2 -6 Fc 3Hz - 100Hz / 1mm amplitude 
0.7 g Ft 13 Hz 
Endurance: rf/ 90min /axis (Q limit) <10 
Each axis 

Sinusoidal 
vibrations 

IEC 60068 -2 -6 5 - 9 Hz / 15 mm (0.591 ft) 
9 - 150 Hz / 5 g (0.176 oz.) 
Endurance: 10 cycles (1 byte /min.) 

Shocks IEC 60068 -2 -27 30 g / 11 ms / 3 shocks / direction / axis 
1.058 oz. / 11 ms / 3 shocks / direction / axis 

Bumps IEC 60068 -2 -29 25 g / 6 ms / 500 bumps / direction / axis 
0.882 oz. g / 6 ms / 500 bumps / direction / axis 
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BMX P34 xxxx Processors 

II 

Subject of this Part 

What's in this Part? 

This part describes the BMX P34 processors and their installation. 

This part contains the following chapters: 

Chapter Chapter Name Page 

5 Introduction to BMX P34 xxxx Processors 47 

6 General Characteristics of the BMX P34 xxxx Processors 65 

7 Installation of BMX P34 xxxx Processors 75 

8 BMX P34 xxxx Processors Diagnostics 87 

9 Processor Performance 99 
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Introduction to BMX P34 xxxx 
Processors 

Subject of this Section 

This section describes the BMX P34 processors. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

General Introduction 48 

Physical Description of BMX P34 xxxx Processors 51 

USB Link 53 

Modbus Link 54 

CANopen Link 56 

Ethernet Link 58 

BMX P34 xxxxx Processors Catalog 61 

Real -Time Clock 62 
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Introduction to BMX P34 xxxx Processors 

General Introduction 

Introduction 

General 

Functions 

Illustration 

A wide range of BMX P34 processors, with increasing performance and 
capability, are available to best respond to various needs. 

BMX P34 processors can be installed onto BMX XBP racks 
(see page 165). 

BMX P34 processors manage the entire PLC station, which includes the 
following elements: 

discrete input/output modules 
analog input/output modules 
other expert modules 
communication modules. 

The figure below shows a processor- managed architecture: 

2 3 4 5 6 7 
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Introduction to BMX P34 xxxx Processors 

The following table gives the numbered components of the configuration above. 

Number Designation 

1 Power supply module 

2 Processor 

3 20 -pin terminal block module 

4 40 -pin single connector module 

5 40 -pin twin connector module 

6 Counting module 

7 Rack 

Processor product references 

The following diagram shows the location of the product references on the side of 
the processor: 

)/ 

Product reference 

placement zone 

35012676 07/2011 49 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 280 of 781



Introduction to BMX P34 xxxx Processors 

Main Characteristics of the BMX P34 Processors 

The following table shows the main characteristics of the BMX P34 processors. 

Processor Global 
maximum 
number of 
discrete 
inputs/outputs 

Global 
maximum 
number of 
analog 
inputs/outputs 

Maximum 
memory 
size 

Modbus 
Connection 

Integrated 
CANopen 
Master 
Connection 

Integrated 
Ethernet 
Connection 

BMX P34 1000 512 128 2048Kb X - - 

BMX P34 2000 1024 256 4096Kb X - - 

BMX P34 2010/20102 1024 256 4096Kb X X - 

BMX P34 2020 1024 256 4096Kb X - X 

BMX P34 2030/20302 1024 256 4096Kb - X X 

Key 

X Available 

- Not available 
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Introduction to BMX P34 xxxx Processors 

Physical Description of BMX P34 xxxx Processors 

General 

Illustration 

The BMX P34 processors differ according to the various components they 
include. 

The following diagrams identify the various components of a BMX P34 
processor: 

BMX P34 1000/2000 Processors 

BMX P34 2020 Processor 

BMX P34 2010 Processor 

I 

BMX P34 2030 Processor 

3 

7 
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Introduction to BMX P34 xxxx Processors 

Description 

The following table shows the components of a BMX P34 processor. 

Number Function 

1 Display panel 

2 USB port 

3 Memory card protection port 

4 Serial port 

5 Serial port identification ring (black) 

6 Ethernet port 

7 Ethernet port identification ring (green) 

8 CANopen port 
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Introduction to BMX P34 xxxx Processors 

USB Link 

General 

Description 

All processors have a USB link. 

Two connection cables are available to connect a human -machine interface to the 
processor USB port: 

BMX XCA USB 018, 1.8 m (5.91 ft) in length 
BMX XCA USB 045, 4.5 m (14.76 ft) in length 

Both of these cables are fitted with a connector at each end: 

Type A USB: connects to the console 
Type mini B USB: connects to the processor 

In fixed assembly with an XBT type console connected to the processor via the USB 
port, you are advised to connect the USB cable to a protection bar (see page 178). 

NOTE: When using the M340, it is strongly recommended to use a USB 2.0 shielded 
cable following the USB international standard. The cables BMX XCA USB 018 and 
BMX XCA USB 045 are designed for this type of use and avoid unexpected 
behavior of the PLC. Those cables are shielded and tested against electrical noises. 
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Modbus Link 

General 

The following processors have a built -in communication channel dedicated to serial 
communication, and support communication via a Modbus link: 

BMX P34 1000, 
BMX P34 2000, 
BMX P34 2010/20102, 
BMX P34 2020. 

Introduction to the Serial Port 

The following table describes the characteristics of the serial communication 
channels:. 

Characteristic Description 

Channel number Channel 0 

Protocols supported Modbus protocol (ASCII and RTU) 
Character Mode protocol 

Connection RJ45 female connector 

Physical link RS 485 non -insulated serial link 
RS 232 non -insulated serial link 

The following illustration shows the RJ45 serial port: 
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Introduction to BMX P34 xxxx Processors 

The following table shows the pin assignment of the serial port for the 
BMX P34 xxxxx processors: 

1 RXD 
TXD 

3 RTS 

D1 

DO 

6 CTS 

7 Power supply 
Common 

Shielding 

The RJ45 connector has eight pins. The pins used differ according to the physical 
link used. 

The pins used by the RS 232 serial link are as follows: 
Pin 1: RXD signal 
Pin 2: TXD signal 
Pin 3: RTS signal 
Pin 6: CTS signal 

The pins used by the RS 485 serial link are as follows: 
Pin 4: D1 signal 
Pin 5: DO signal 

Pins 7 and 8 are dedicated to the power supply of the man -machine interface via the 
serial link: 

Pin 7: 5 VDC /190 mA network power supply 
Pin 8: common of the network power supply (0 V) 

NOTE: The RS 232 4 -wire, RS 485 2 -wire, and RS 485 2 -wire and power supply 
cables all use the same RJ45 male connector. 
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Introduction to BMX P34 xxxx Processors 

CANopen Link 

Introduction 
The following processors have a built -in communication channel dedicated to 
CANopen communication,and support communication via CANopen link: 

BMX P34 2010/20102, 
BMX P34 2030/20302. 

Introduction to the CANopen Port 

The following illustration shows the position of the BMX P34 2030 processor's 
CANopen port: 

CANopen Connectors 

CANopen port 

The CANopen port of the processor module is fitted with a SUB -D9 connection. 

The following illustration shows the processor CANopen port and the pins labels: 
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Introduction to BMX P34 xxxx Processors 

The following table shows the pin assignment of the CANopen link. 

Pin Signal Description 

1 - Reserved 

2 CAN_L CAN_L bus line (low dominant) 

3 CAN_GND CAN ground 

4 - Reserved 

5 Reserved Optional CAN protection 

6 (GND) Optional ground 

7 CAN_H CAN_H bus line (high dominant) 

8 - Reserved 

9 Reserved Positive external CAN power supply 
(dedicated to the power supply of optocouplers and 
transmitters /receivers) 
Optional 

NOTE: CAN_SHLD and CAN_V+ are not installed on the Modicon M340 range 
processors. These are reserved connections. 
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Ethernet Link 

General 

The following processors have a built -in communication channel dedicated to 
Ethernet communication, with 2 rotary switches which enable easy selection of the 
IP address processor. 

BMX P34 2020, 
BMX P34 2030/20302. 

NOTE: These processors have only one IP address. 

Introduction to the Ethernet Port 

The following illustration shows the processor of the RJ45 Ethernet port: 

MAC address 

The following illustration shows the pin assignment of the Ethernet port: 

TD+ 
2 TD- 
3 RD+ 
4 Not connected 
5 Not connected 

6 RD- 

7 Not connected 
8 Not connected 

Introduction to the MAC address 

The MAC address is located on the front panel of the processor below the processor 
display panel. 
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Introduction to BMX P34 xxxx Processors 

Introduction to the Rotary Switches 
This processor operates as a single node on an Ethernet and possibly other 
networks. The module must have a unique IP address. The 2 rotary switches on the 
back of the module provide a simple way to select an IP address: 

NOTE: Set the arrow firmly into the desired position. If you do not feel the switch 
click into place, the value of the switch may be incorrect or undetermined. 

Each rotary switch position that you can use to set a valid IP address is marked on 
the module. 

The following information summarizes the valid address settings: 
device name: for a switch -set device name, select a numeric value from 00 to 
159. You can use both switches: 

On the upper switch (TENS digit), the available settings are 0 to 15 
On the lower switch (ONES digit), the available settings are 0 to 9. 

For example, a BMX P34 2020 processor with the switch setting in the above 
figure is assigned the DHCP device name BMX_2020_123. 
The selection on the lower switch of any non -numeric parameter (BOOTP, 
STORED, CLEAR IP, DISABLED) makes the setting on the upper switch 
inconsequential. 
BOOTP: To get an IP address from a BOOTP server, select either of the two 
BOOTP positions on the bottom switch. 
STORED: The device uses the application's configured (stored) parameters. 
CLEAR IP: The device uses the default IP parameters. 
DISABLED: The device does not respond to communications. 

The functionality of the rotary switch when used in conjunction with the Unity Pro 
IP Configuration tab (see Modicon M340 for Ethernet, Communications Modules 
and Processors, User Manual) is discussed throughout the IP Address chapter 
(see Modicon M340 for Ethernet, Communications Modules and Processors, User 
Manual). 
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Switch Labels 

To assist you in setting the rotary switches to their proper positions, a label is affixed 
to the right side of the module. The switch settings are described in this table: 

upper switch 

BootpQ 

Stored 

Clear IPI 
Disabled 

Ones 

lower switch 

Upper Switch 

0 to 9: Tens value for the device name 
(0, 10, 20 ... 90) 

10(A) to 15(F): Tens value for the 
device name (100, 110, 120... 150) 

Lower Switch 

0 to 9: Ones value for the device name 
(0, 1, 2 ... 9) 

Bootp: Set the switch to A or B to 
receive an IP address from a BOOTP 
server. 

Stored: Set the switch to C or D to use 
the application's configured (stored) 
parameters. 

Clear IP: Set the switch to E to use the 
default IP parameters: 

Disabled: Set the switch to F to disable 
communications. 
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BMX P34 xxxxx Processors Catalog 

Introduction 
The choice of BMX P34 xxxxx processor is made, primarily, according to its 
characteristics and possibilities. 

BMX P34 xxxxx Processors Catalog 

The following table describes the important maximum characteristics of the 
BMX P34 xxxxx processors. 

Characteristic BMX P34 1000 BMX P34 2000 BMX P34 2010/ 
20102 

BMX P34 2020 BMX P34 2030/ 
20302 

Maximum 
Number of 
channels 

Discrete rack 
inputs /outputs 

512 1024 1024 1024 1024 

Analog 
inputs /outputs 

128 256 256 256 256 

Expert 
channels 
(counting, PTO, 
MPS, NOM, 
etc.) 

20 36 36 36 36 

Maximum 
Number of 
modules 

Embedded 
Serial port 

1 1 1 1 - 

Embedded 
Ethernet port 

- - - 1 1 

Embedded 
CANopen port 

- - 1 - 1 

Network 
communication 
(TCP/IP) 

2 3 3 3 3 

AS -i fieldbusl 
communication 

2 4 4 4 4 

Memory 
size 

User 
application 

2048 Kb 4096 Kb 4096 Kb 4096 Kb 4096 Kb 

Legend 1 The AS -i field bus requires at least PLC Operating System V2.10 and Unity Pro 4.1. 
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Real -Time Clock 

Introduction 
Each BMX P34 xxxxx processor has a real -time clock which manages: 

The current date and time 
The date and time of the last application shut -down 

When power of the processor is turned off, the real -time clock continues counting 
during four weeks. This duration is guarantied for a temperature below 45 °C 
(113 °F). At a higher temperature this duration is reduced. No maintenance is 
requested for a real -time clock back up. 

Current Date and Time 

The processor updates the current date and time in the system words 
%SW49... %SW53 and %SW70. This data is in BCD (Binary Coded Decimal). 

System Word Most Significant Byte Least Significant Byte 

% SW4 9 00 Days of the week in the range of values 
1 - 7 (1 for Monday and 7 for Sunday) 

%SW50 Seconds (0 - 59) 00 

%SW51 Hours (0 - 23) Minutes (0 - 59) 

%SW52 Month (1 - 12) Days of the month (1 - 31) 

%SW53 Century (0 - 99) Year (0 - 99) 

%SW70 Week (1 - 52) 

Accessing the Date and Time 

You can access the date and time as follows: 
through the processor debug screen. 
with the program: 

Reading system words: %SW49 - %SW53 if the system bit %S50 is at 0, 
immediate update: writing system words %SW50 to %SW53 if the system bit 
%S50isat1, 
incremental update: writing the system word %SW59. With this word the date 
and time can be set field by field from the current value (if the system bit %S59 

is at 1), or an overall increment/decrement can be done. 

The following table shows the function performed by each bit in the word %SW59. 

Bit Range Function 

0 Increments the day of the week 

1 Increments the seconds 

2 Increments the minutes 
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Bit Range Function 

3 Increments the hours 

4 Increments the days 

5 Increments the months 

6 Increments the years 

7 Increments the centuries 

8 Decrements the day of the week 

9 Decrements the seconds 

10 Decrements the minutes 

11 Decrements the hours 

12 Decrements the days 

13 Decrements the months 

14 Decrements the years 

15 Decrements the centuries 

NOTE: The function is performed when the corresponding bit %S59 is at 1. 

NOTE: The processor does not automatically manage Daylight Savings Time. 

Date and Time of the Last Application Shutdown 
The date and time of the last application shutdown are in BCD in the system words 
%SW54 - %SW58. 

System Word Most Significant Byte Least Significant Byte 

%SW54 Seconds (0 to 59) 00 

%SW55 Hours (0 to 23) Minutes (0 to 59) 

%SW56 Month (1 to 12) Days of the month (1 to 31) 

%SW57 Century (0 to 99) Year (0 to 99) 

%SW58 Day of the week (1 to 7) Reason for the last application shutdown 

The reason for the last application shutdown can be accessed by reading the least 
significant byte of the system word %SW58 (value in BCD) which can have the 
following values. 

Word value %sw58 Meaning 

1 Application switched to STOP mode. 

2 Application stopped by watchdog. 

4 Power loss or memory card lock operation. 
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Word value %SW58 Meaning 

5 Stop on hardware fault. 

6 Stop on software fault (HALT instruction, SFC errors, 
application CRC check fail, undefined system function call, 
etc). Details on the software fault type are stored in %sw125. 

64 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 295 of 781



General Characteristics of the 
BMX P34 xxxx Processors 

Subject of this Section 

This section describes the general characteristics of the BMX P34 processors 
used during installation. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Electrical Characteristics of the BMX P34 xxxxx Processors 66 

General Characteristics of the BMX P34 1000 Processor 68 

General Characteristics of the BMX P34 2000 Processor 69 

General Characteristics of the BMX P34 201 0/201 02 Processors 70 

General Characteristics of the BMX P34 2020 Processor 71 

General Characteristics of the BMX P34 2030/20302 Processor 72 

Characteristics of the BMX P34 xxxxx Processor Memory 73 
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Electrical Characteristics of the BMX P34 xxxxx Processors 

General 

The processors can support certain devices which do not have their own power 
supply. It is, therefore, necessary to take the power consumption of these devices 
into account when establishing the overall power consumption breakdown. 

Processor Power Consumption 
The following table shows the power consumption for all the BMX P34 xxxxx 
processors with no connected devices. 

Processor Average Consumption 

BMX P34 1000 72 mA 

BMX P34 2000 72 mA 

BMX P34 2010/20102 90 mA 

BMX P34 2020 95 mA 

BMX P34 2030/20302 135 mA 

NOTE: The processor power consumption values are measured at the 24 V_BAC 
output of the power supply module, which is the only power supply output used by 
the processors. 

NOTE: When a device consumes power on the processor serial port connection, its 
power needs to be added to the power consumed by the processor. The power 
supplied by the serial port is 5 VCC /190 mA. 

CAUTION 
IMPROPER POWER SUPPLY 

Only use network power -supplied devices tested by Schneider Electric. 

Failure to follow these instructions can result in equipment damage. 

NOTE: It is possible to use network power -supplied devices not tested by Schneider 
Electric. However, their operation is not guaranteed. For further information, please 
contact your Schneider sales office. 
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Processor Dissipated Power 

The following table shows the average dissipated power for all the BMX P34 xxxxx 
processors with no connected devices. 

Processor Average Dissipated Power 

BMX P34 1000 1.7 W 

BMX P34 2000 1.7 W 

BMX P34 2010/20102 2.2 W 

BMX P34 2020 2.3 W 

BMX P34 2030/20302 3.2 W 
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General Characteristics of the BMX P34 1000 Processor 

General 

The characteristics of the BMX P34 1000 processor are presented below. 

BMX P34 1000 Processor Characteristics 
The following table shows the general characteristics of the BMX P34 1000 
processor. 

Characteristic Available 

Functions Maximum 
number of 

Discrete rack inputs /outputs 512 

Analog rack inputs /outputs 128 

Expert channels 20 

Ethernet channels 2 

AS -I Field Bus 2 

Simultaneous communication EF 8 

Maximum 
number of 
modules 

USB 1 

Embedded Serial Modbus link port 1 

Embedded CANopen master port - 

Embedded Ethernet port - 

Savable real -time clock Yes 

Savable Application Data Memory Capacity 128 Kb 

Application 
Structure 

MAST task 1 

FAST task 1 

Event processing 32 

Application Code 
Execution Speed 

Internal 
RAM 

100% Boolean 5.4 Kins /ms (1) 

65% Boolean + 35% digital 4.2 Kins /ms (1) 

Execution Time One basic Boolean instruction 0.18 µs (theoretical) 

One basic digital instruction 0.25 µs (theoretical) 

One floating point instruction 1.74 µs (theoretical) 

(1) Kins: 1024 instructions (list), theoretical 
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General Characteristics of the BMX P34 2000 Processor 

General 

The characteristics of the BMX P34 2000 processor are presented below. 

BMX P34 2000 Processor Characteristics 
The following table shows the general characteristics of the BMX P34 2000 
processor. 

Characteristic Available 

Functions Maximum 
number of 

Discrete rack inputs /outputs 1024 

Analog rack inputs /outputs 256 

Counting channels 36 

Ethernet channels 2 

AS -i Field Bus 4 

Simultaneous communication EF 16 

Maximum 
number of 
modules 

USB 1 

Embedded Serial Modbus link port 1 

Embedded CANopen master port - 

Embedded Ethernet port - 

Savable real -time clock Yes 

Savable Application Data Memory Capacity 256 Kb 

Application 
Structure 

MAST task 1 

FAST task 1 

Event processing 64 

Application Code 
Execution Speed 

Internal 
RAM 

100% Boolean 8.1 Kins /ms (1) 

65% Boolean + 35% digital 6.4 Kins /ms (1) 

Execution Time One basic Boolean instruction 0.12 us 

One basic digital instruction 0.17 us 

One floating point instruction 1.16 us 

(1) Kins: 1024 instructions (list) 
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General Characteristics of the BMX P34 2010/20102 Processors 

BMX P34 2010/20102 Processors Characteristics 

The following table shows the general characteristics of the BMX P34 2010/20102 
processors. 

Characteristic Available 

Functions Maximum 
number of 

Discrete rack inputs /outputs 1024 

Analog rack inputs /outputs 256 

Expert channels 36 

Ethernet channels 2 

AS -i field Bus BMX P34 2010: 0 

BMX P34 20102: 4 

Simultaneous communication EF 16 

Maximum 
number of 
modules 

USB 1 

Embedded Serial Modbus link port 1 

Embedded CANopen master port 1 

Embedded Ethernet port - 

Savable real -time clock Yes 

Savable Application Data Memory Capacity 256 Kb 

Application 
Structure 

MAST task 1 

FAST task 1 

Event processing 64 

Application Code 
Execution Speed 

Internal 
RAM 

100% Boolean 8.1 Kins /ms (1) 

65% Boolean + 35% digital 6.4 Kins /ms (1) 

Execution Time One basic Boolean instruction 0.12 µs 

One basic digital instruction 0.17 µs 

One floating point instruction 1.16 µs 

(1) Kins: 1024 instructions (list) 

NOTE: Expert mode function is available for BMX P34 20102 processors. 
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General Characteristics of the BMX P34 2020 Processor 

General 

The characteristics of the BMX P34 2020 processor are presented below. 

BMX P34 2020 Processor Characteristics 
The following table shows the general characteristics of the BMX P34 2020 
processor. 

Characteristic Available 

Functions Maximum 
number of 

Discrete rack inputs /outputs 1024 

Analog rack inputs /outputs 256 

Expert channels 36 

Ethernet channels 3 

AS -i Field Bus 4 

Simultaneous communication EF 16 

Maximum 
number of 
modules 

USB 1 

Embedded Serial Modbus link port 1 

Embedded CANopen master port - 

Embedded Ethernet port 1 

Savable real -time clock Yes 

Savable Application Data Memory Capacity 256 Kb 

Application 
Structure 

MAST task 1 

FAST task 1 

Event processing 64 

Application Code 
Execution Speed 

Internal 
RAM 

100% Boolean 8.1 Kins /ms (1) 

65% Boolean + 35% digital 6.4 Kins /ms (1) 

Execution Time One basic Boolean instruction 0.12 µs 

One basic digital instruction 0.17 µs 

One floating point instruction 1.16 µs 

(1) Kins: 1024 instructions (list) 
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General Characteristics of the BMX P34 2030/20302 Processor 

BMX P34 2030/20302 Processor Characteristics 
The following table shows the general characteristics of the BMX P34 2030/20302 
processor. 

Characteristic Available 

Functions Maximum 
number of 

Discrete rack inputs /outputs 1024 

Analog rack inputs /outputs 256 

Expert channels 36 

Ethernet channels 3 

AS -i Field Bus BMX P34 2030: 0 

BMX P34 20302: 4 

Simultaneous communication EF 16 

Maximum 
number of 
modules 

USB 1 

Embedded Serial Modbus link port - 

Embedded CANopen master port 1 

Embedded Ethernet port 1 

Savable real -time clock Yes 

Savable Application Data Memory Capacity 256 Kb 

Application 
Structure 

MAST task 1 

FAST task 1 

Event processing 64 

Application Code 
Execution Speed 

Internal 
RAM 

100% Boolean 8.1 Kins /ms (1) 

65% Boolean + 35% digital 6.4 Kins /ms (1) 

Execution Time One basic Boolean instruction 0.12 As 

One basic digital instruction 0.171..is 

One floating point instruction 1.16 us 

(1) Kins: 1024 instructions (list) 

NOTE: Expert mode function is available for BMX P34 20302 processors. 

72 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 303 of 781



General Characteristics of the BMX P34 Processors 

Characteristics of the BMX P34 xxxxx Processor Memory 

Introduction 
The following pages present the main characteristics of the BMX P34 processor 
memory. 

Size of Located Data 

The following table shows maximum size of located data according to the type of 
processor. 

Type of 
Objects 

Address Maximum Size for 
the BMX P34 1000 
Processor 

Default Size for the 
BMX P34 1000 
Processor 

Maximum Size for 
the BMX P34 20x0x 
Processors 

Default Size for the 
BMX P34 20x0x 
Processors 

Internal bits %Mi 16250 256 32634 512 

Input/Output 
bits 

%Ir.m.c 
%Qr.m.c 

(1) (1) (1) (1) 

System bits si 128 128 128 128 

Internal words %Mwi 32464 512 32464 1024 

Constant 
words 

%xwi 32760 128 32760 256 

System words %Swi 168 168 168 168 

(1) Depends on the equipment configuration declared (input/output modules). 

Size of Non -Located Data 

Non -located data is as follows: 
Elementary Data Types (EDT) 
Derived Data Types (DDT) 
DFB and EFB function block data. 

Size of Located and Non -Located Data 

The total size of located and non -located data is limited to: 
128 kilobytes for the BMX P34 1000 processor. 
256 kilobytes for the BMX P34 20x0x processors 
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Installation of BMX P34 xxxx 
Processors 

Subject of this Section 

This section deals with the installation of BMX P34 processors and memory 
extension cards. 

What's in this Chapter? 
This chapter contains the following topics: 

Topic Page 

Fitting of Processors 76 

Memory Cards for BMX P34 xxxxx Processors 78 
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Fitting of Processors 

At a Glance 

BMX P34 xxxxx processors are powered by the rack bus. 

Fitting operations (installation, assembly and disassembly) are described below. 

Installation Precautions 
A BMX P34 xxxxx processor is always installed on the 
BMX XBP 0400/0600/0800/1200 rack in slot marked 00. 

Before installing a module, you must take off the protective cap from the module 
connector located on the rack. 

Installation 

a DANGER 
HAZARD OF ELECTRIC SHOCK 

Disconnect all power sources before installing the processor. 

Failure to follow these instructions will result in death or serious injury. 

The following illustration shows a BMX P34 2010 processor mounted on a 
BMX XBP 0800 rack: 

1 2 

The following table describes the different elements which make up the assembly 
below. 

Number Description 

1 Processor 

2 Standard rack 
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Installing the Processor on the Rack 

The table below presents the procedure for installing a processor on a rack. 

AWARNING 
UNEXPECTED EQUIPMENT OPERATION 

Ensure that the correct memory card is installed before plugging a new processor 
on the rack. An incorrect card could lead to unexpected system behavior. 

Refer to %SW97 to check the status of the card. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

Step Action Illustration 

1 Verify that power is OFF and make 
sure the memory card is correct. 
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2 Position the locating pins situated at 

the rear of the module (on the bottom 
part) in the corresponding slots in the 
rack. 
Note: Before positioning the pins, 
make sure you have removed the 
protective cover (see page 1 79). 

3 Swivel the module towards the top of 
the rack so that the module sits flush 
with the back of the rack. It is now set 
in position. 

4 Tighten the safety screw to ensure that 
the module is held in place on the rack. 
Tightening torque: Max. 1.5 N.m 
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Memory Cards for BMX P34 xxxxx Processors 

General 

Memory Card Slot 

All BMX P34 processors require a memory card. 

The following illustration shows the memory card slot on a BMX P34 processor 
with a protective cover in place: 

Memory Card Pntective Cover 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION 

Ensure that the protective cover is closed when the processor is running to 
maintain enclosure environmental ratings. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

Memory Card Description 
Only Schneider memory cards are compatible with BMX P34 processors. 

Schneider memory cards use Flash technology and do not require a battery. These 
cards can support about 100,000 write /delete cycles (typical). 
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Three models of memory card are available: 
The BMX RMS OO8MP card, used to save application and Web pages. 
The BMX RMS 008MPF card, used to save applications and Web pages as well 
as to store user files created by the application with the file management function 
blocks (or files transferred through FTP). The available size for user files in the 
file system partition is 8 MB (Data Storage area). 
The BMX RMS 128MPF card, used to save applications and Web pages as well 
as to store user files created by the application with the file management function 
blocks (or files transferred through FTP). The available size for user files in the 
file system partition is 128 MB (Data Storage area). 

NOTE: The web pages are Schneider Electric pages and cannot be modified. 

NOTE: The BMX RMS 008MP card is supplied with each processor, the other ones 
must be ordered separately. 

Memory Card Characteristics 
The following table shows the main characteristics of the memory cards. 

Memory Card Reference Application Storage Data Storage 

BMX RMS 008MP Yes No 

BMX RMS 008MPF Yes 8 MB 

BMX RMS 128MPF Yes 128 MB 

NOTE: The size shown above for the Data Storage area is the maximum 
recommended size for user files, although file storage is still possible until the global 
file system partition is full. The risk of going over this recommended maximum is that 
sufficient free space may not be available for a firmware upgrade, in this case it 

would be necessary to delete some user files. 

The compatibility of the two memory cards is as follows: 
BMX RMS 008MP card compatible with all processors. 
BMX RMS 008MPF and BMX RMS 128MPF cards compatible with the following 
processors: 

BMX P34 2000, 
BMX P34 2010, 
BMX P34 20102, 
BMX P34 2020, 
BMX P34 2030, 
BMX P34 20302. 

NOTE: The memory card is formatted for use with Schneider Electric products. Do 
not attempt to use or format the card in any other tool. Doing so will prevent program 
and data transfer usage in a Modicon M340 PLC. 
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NOTE: For further information about the memory structure of the memory cards, see 
the Memory Structure of Modicon M340 PLCs (see Unity Pro, Program Languages 
and Structure, Reference Manual) page. 

NOTE: For further information about Ethernet services provided by memory cards, 
see the Modicon M340 Memory cards (see Modicon M340 for Ethernet, 
Communications Modules and Processors, User Manual) page in the Ethernet 
Communication part. 

Memory Card Access LED 

A memory card access LED is included on all Modicon M340 processors. This LED 
informs the user of the memory card's status for its removal. 

The following illustration shows the physical location of the memory card access 
LED: 

Memory Card Access LED 

This LED is green and has several different states: 
On: the card is recognized and the processor has access to it, 

Flashing: the LED goes off each time the processor accesses it and comes on 
again at the end of access, 
Off: the card may be removed as the processor has no access to it. 

NOTE: A rising edge on the bit XS65 finishes the current actions, disables access 
to the card, then switches off the CARDAC LED. As soon as this LED is off, the card 
can be removed. 

NOTE: The memory card access LED is only visible if the cover is open. 

NOTE: The red CARDERR LED shows that either the memory card is in error or the 
memorized application is different from the one processed by the processor. It is 
located near the top of the processor front panel. 
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LED States on Power Cycle 
The following table presents the different states of the PLC, memory card access 
LED and CARDERR LED on a power cycle or a PLC reset. 

PLC /memory 
card behavior 

PLC state Memory card 
access LED 

CARDERR 
LED 

No memory card - No configuration OFF ON 

Memory card not OK - No configuration OFF ON 

Memory card without 
project 

- No configuration ON ON 

Memory card with a 

non -compatible project 
- No configuration ON ON 

Memory card with a 

compatible project 
Error detected 
when the restore 
project from 
memory card to 
the PLC RAM 

No configuration Flashing 
during transfer 
Finally ON 

ON 

Memory card with a 

compatible project 
No Error when 
the restore 
project from 
memory card to 
the PLC RAM 

Flashing 
during transfer 
Finally ON 

ON durring 
transfer 
Finally OFF 
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Memory Card Insertion Procedure 

The following illustration shows the procedure for inserting a memory card into a 
BMX P34 processor. 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION 

Ensure that the correct memory card is installed before plugging a new processor 
on the rack. An incorrect card could lead to unexpected system behavior. 

Refer to %SW97 to check the status of the card. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

Step Description Illustration 

1 Open the processor's protective cover by 
pulling the cover towards you. 

Opening 

r 
the cover: 

.r- Vjl4F 
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IIwil_ 
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2 Insert the memory card into its slot by 
pushing it right in. 

Result: The card should now be clipped 
into its slot. 
Note: Insertion of the memory card does 
not force an application restore.) 
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3 Close the memory card protective cover. 
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Memory Card Removal Procedure 

Before removing a memory card, a rising edge on bit %S65 has to be generated to 
ensure the information consistency. When the CARDAC LED is off, then it is 

possible to extract the card. There is a risk of inconsistency or loss of data if the 
extraction is done without the management of the bit %S 65. The following illustration 
shows the procedure for removing a memory card from a BMX P34 processor. 

Step Description Illustration 

1 Open the processor's protective cover by 
pulling the cover towards you. 

Opening the cover: 

2 Push the memory card in its slot. 
Result: The card should unclip from its slot. 

Pushing the memory card in its slot: 

3 Remove the card from its slot. 
Note: The CARDERR LED is on when the 
memory card is removed from the 
processor. 

Removing the memory card: 

4 Close the protective cover. 
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Update an Application 
Before removing a memory card, a rising edge on bit %s65 has to be generated to 
ensure the information consistency. When the CARDAC LED is off, then it is 

possible to extract the card. There is a risk of inconsistency or loss of data if the 
extraction is done without the management of the bit %s65.The following table 
shows the procedure for updating an application in a processor using a master 
memory card. 

Step Description 

1 Put the PLC in STOP. 

2 Set bit %S65 to 1 and check that the CARDAC LED is off. 

3 Remove the currently used memory card, which includes the old application. 

4 Insert the master memory card in the the processor. 

5 Press the RESET button on the power supply. 
Result: the new application is transferd to internal RAM. 

6 Remove the master memory card. 

7 Insert the memory card with the old application in the the processor. 

8 Do a backup command. 

9 Put the PLC in RUN mode. 

Protect an Application 
%SW146 -147: those 2 system words contain the unique SD card serial number 
(32bits). If there is not an SD card or an unrecognized SD card, the 2 system words 
are set to O. This information can be used to protect an application against 
duplication: the application is able to check the value of serial number and can go to 
halt (or other convenient action) if it is different from the initial one. Thus, this 
application cannot run on a different SD card. 

With Unity Pro, the application must be read -protected. To do that, uncheck the 
Upload information in the Project settings. 

NOTE: to enforce the protection, you can encrypt the value of the serial number 
used in the comparison. 

NOTE: the complete SD card identification comprises several parameters including 
the product serial number (32bits). 
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Precautions 
To keep the memory card in normal working order, the following precautions should 
be taken: 

Avoid removing the memory card from its slot when the processor is accessing it 
(green access LED on or flashing). 
Avoid touching the memory card connectors. 
Keep the memory card away from electrostatic and electromagnetic sources as 
well as heat, sunlight, water, and moisture. 
Avoid impacts to the memory card. 
Before sending a memory card by post, check the postal service's security policy. 
In some countries the postal service exposes mail to high levels of radiation, as 
a security measure. These high levels of radiation may erase the contents of the 
memory card and render it unusable. 
If a card is extracted without generating a rising edge of the bit % s 65 and without 
checking that the CARDAC LED is off, there is a risk of loss of data (file, 
application). 
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BMX P34 xxxx Processors 
Diagnostics 

Subject of this Section 

This section deals with BMX P34 processors' diagnostics. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Display 88 

Searching for Errors Using the Processor Status LEDs 93 

Blocking Errors 94 

Non -Blocking Errors 96 

Processor or System Errors 98 
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Display 

Introduction 

Illustration 

There are several LEDs available on the front panel of each processor, enabling 
rapid diagnosis of the PLC status. 

These LEDs provide information on: 

PLC functioning 
the memory card 
communication with the modules 
serial communication 
communication on the CANopen network 
communication on the Ethernet network 

The following diagram shows the physical location of the LEDs on the front panel of 
a BMX P34 processor: 

LED indicators 

CARDAC LED (under the memory card door) 

BMX P34 1000/2000 Processors LEDs 

The following diagram shows the diagnostic LEDs on the BMX P34 1000/2000 
processors: 

RUN 

SER COM 
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BMX P34 2010 Processor LEDs 

The following diagram shows the diagnostic LEDs on the BMX P34 2010 processor: 

RUN 
CAN RUN 
SER COM 

BMX P34 2020 Processor LEDs 

The following diagram shows the diagnostic LEDs on the BMX P34 2020 processor. 
Note that two displays exist, depending on whether you are using V1 or V2 (or 
greater) of the processor. 

RUN 

SER COM 
ETH ACT ETH STS 

ETH 100 

V1 

RUN 

SER COM 
ETH ACT ETH STS 

ETH LNK 

V2 

BMX P34 2030 Processor LEDs 

The following diagram shows the diagnostic LEDs on the BMX P34 2030 processor. 
Note that two displays exist, depending on whether you are using V1 or V2 (or 
greater) of the processor. 

RUN RUN 
CAN RUN CAN RUN 

ETH ACT ETH STS ETH ACT ETH STS 
ETH 100 ETH LNK 

V1 V2 

Memory Card Access LED 

There is also a memory card access LED (see page 80) on each BMX P34 
processor. 
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Description 
The following table describes the meaning of RUN, ERR, I /O, SER COM, 
CARDERR, CAN RUN, CAN ERR, ETH STS and CARDAC LED on the front panel. 

Label Pattern Indication 

RUN (green): operational 
state 

on PLC functioning normally, program running 

flashing PLC in STOP mode or blocked by a software detected error 

off PLC not configured (absent, invalid, or incompatible application) 

ERR (red): detected error on Processor or system detected error 

flashing PLC not configured (absent, invalid or incompatible application) 
PLC blocked by a software detected error 

off Normal status (no internal detected errors) 

I/O (red): input/output 
status 

on Input/output detected error originating from a module or 
channel 
Configuration detected error 

off Normal status (no internal detected errors) 

SER COM (yellow): serial 
data status 

flashing Data exchange on the serial connection in progress (receiving or 
sending) 

off No data exchange on the serial connection 

CARDERR (red): memory 
card detected error 
For further information, see 
project backup 
management for 
Modicon M340 PLCs 
(see Unity Pro, Operating 
Modes) 

on Memory card absent 
Memory card not recognized 
Memory card content differs from the application saved in the 
processor 

off Memory card recognized 
Memory card content identical to the application saved in the 
processor 

CAN RUN (green): 
CANopen operations 

on CANopen network operational 

rapid flashing (on 
for 50 ms, off for 
50 ms, repeating) 

Automatic detection of data flow or LSS services in progress 
(alternates with CAN ERR) 

slow flashing (on 
for 200 ms, off for 
200 ms, repeating) 

CANopen network pre -operational 

1 flash CANopen network stopped 

3 flashes downloading CANopen firmware 
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Label Pattern Indication 

CAN ERR (red): CANopen 
detected errors 

on CANopen bus stopped 

rapid flashing (on 

for 50 ms, off for 
50 ms, repeating) 

Automatic detection of data flow or LSS services in progress 
(alternates with CAN RUN) 

slow flashing (on 
for 200 ms, off for 
200 ms, repeating) 

CANopen configuration not valid 

1 flash At least one of the detected error counters has reached or 
exceeded the alert level 

2 flashes A guard event (NMT -slave or NMT- master) or a heartbeat event 
has taken place 

3 flashes The SYNC message was not received before the end of the 
communication cycle period 

off No CANopen detected error 

off No communication activity 

ETH STS (green): Ethernet 
communication status 

on Communication OK 

2 flashes Invalid MAC address 

3 flashes Ethernet link not connected 

4 flashes Duplicate IP address 

5 flashes Waiting for a server IP address 

6 flashes Secure and safe mode (with default IP address) 

7 flashes Configuration conflict between rotary switches and internal 
configuration 

CARDAC (green): memory 
card access 
Note: This LED is located 
under the memory card 
door. 

on Access to the card is enabled 

flashing Activity on the card; during each access, the card LED is set to 
OFF, then back to ON 

off Access to the card is disabled. It is possible to extract the card after 
the access to the card has been disabled by generating a rising 
edge on the bit %S65. 

The following table describes the meaning of the ETH ACT and ETH 100 LED on 
the front panel for V1. 

Label Pattern Indication 

ETH ACT (green): 
Ethernet communication 
(transmission /reception) 
activity 

on Ethernet link detected: no communications activity. 

off No Ethernet link detected. 

flashing Ethernet link and communications activity detected. 
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Label Pattern Indication 

ETH 100 (green): Ethernet 
transmission speed 

on Ethernet transmission at 100 Mbit/s (Fast Ethernet). 

off Ethernet transmission at 10 Mbit/s (Ethernet) or no link detected. 

The following table describes the meaning of the ETH ACT and ETH LNK LED on 
the front panel for V2. 

Label Pattern Indication 

ETH ACT (green): 
Ethernet communication 
(transmission /reception) 
activity 

on Communication activity detected. 

off No communication activity detected. 

ETH LNK(green): Ethernet 
link status 

on Ethernet link detected. 

off No Ethernet link detected. 

off No communication activity 

NOTE: Rapid flashing is defined as ON for 50 ms and OFF for 50 ms. 

NOTE: Slow flashing is defined as ON for 200 ms and OFF for 200 ms. 
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Searching for Errors Using the Processor Status LEDs 

General 

Error Detection 

The status LEDs located on the processor inform the user of the PLC's operating 
mode and any possible errors. 

The errors detected by the PLC concern: 

circuits which constitute the PLC and /or its modules: internal errors 
the process driven by the PLC or the process wiring: external errors 
functioning of the application executed by the PLC: internal or external errors 

Error detection is performed at startup (autotest) or during operation (which is the 
case for most equipment errors), during exchanges with the modules, or during 
execution of a program instruction. 

Certain "serious" errors require the PLC to be restarted while others are left to the 
user to decide how to proceed depending on the level of application required. 

There are three types of error: 

non -blocking 
blocking 
processor or system 
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Blocking Errors 

General 

Blocking errors, caused by the application program, do not cause system errors but 
prohibit execution of the program. When such an error occurs, the PLC stops 
immediately and goes into HALT mode (all tasks are stopped on the current 
instruction). The ERR LED flashes. 

Restarting of the Application After a Blocking Error 
To end this status it is necessary to finit the PLC or to set the %SO bit to 1. 

The application is then in an initial state: 

The data resumes its initial value. 
Tasks are stopped at end of cycle. 
The input image is refreshed. 
Outputs are controlled in fallback position. 

The RUN command then allows the application to be restarted. 

Blocking Error Diagnosis 
Indication of a blocking error is signaled by the ERR and RUN LEDs flashing on the 
processor front panel. 

The system words %Sw126 and %Sw127 indicate the address of the instruction 
which caused the blocking error. 

The nature of the error is indicated by the system word %Sw125. 

The following table presents the errors signaled by the values of the system word 
%SW125. 

Hexadecimal Value of %SW125 Corresponding Error 

23 Execution of a CALL function towards an undefined 
subroutine 

O Execution of an unknown function 

2258 Execution of the HALT instruction 

9690 Failure of the application CRC check (checksum) 

DEBO Watchdog overrun 

2259 Execution flow different to the reference flow 

DE87 Calculation error on numbers with decimal points 

DEFO Division by 0 

DEF1 Character string transfer error 

DEF2 Capacity exceeded 
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Hexadecimal Value of %sw125 Corresponding Error 

DEF3 Index overrun 

DEFT SFC execution error 

DEFE SFC steps undefined 

81 F4 SFC node incorrect 

82F4 SFC code inaccessible 

83F4 SFC work space inaccessible 

84F4 Too many initial SFC steps 

85F4 Too many active SFC steps 

86F4 SFC sequence code incorrect 

87F4 SFC code description incorrect 

88F4 SFC reference table incorrect 

89F4 SFC internal index calculation error 

8AF4 SFC step status not available 

8BF4 SFC memory too small after a change due to a 

download 

8CF4 Transition /action section inaccessible 

8DF4 SFC work space too small 

8EF4 Version of the SFC code older than the interpreter 

8FF4 Version of the SFC code more recent than the 
interpreter 

90F4 Poor description of a SFC object: NULL pointer 

91 F4 Illegal action identifier 

92F4 Poor definition of the time for an action identifier 

93F4 Macro step cannot be found in the list of active steps for 
deactivation 

94F4 Overflow in the action table 

95F4 Overflow in the step activation /deactivation table 
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Non -Blocking Errors 

General 

A non -blocking error is caused by an input/output error on the bus or through 
execution of an instruction. It can be processed by the user program and does not 
modify the PLC status. 

Non -Blocking Errors Linked to Inputs /Outputs 
Indication of a non -blocking error linked to the inputs /outputs is signaled by: 

the processor's I/O status LED on 
the modules' I/O status LEDs on 
the error bits and words combined with the channel: 

bit % I r .m. c . ERR at 1 indicates the channel at error (implicit exchanges) 
words %MWr . m . c . 2 indicates the channel's type of error (implicit exchanges) 

system bits: 
%S10: input/output error on one of the modules on the rack bus 
%S16: input/output error in the task in progress 
%S118: input/output error on the CANopen bus 
%S40 - %S47: input/output error on address racks 0 -7 

The following table shows the diagnosis of non -blocking errors from the status LEDs 
and the system bits. 

RUN 
Status 
LED 

ERR 

Status 
LED 

I/O 

Status 
LED 

System Bit Error 

- - ON %s10 at 0 Input/Output error: channel power supply 
error, broken channel, module not 
compliant with the configuration, 
inoperative or module power supply error. 

- - ON %S16 at 0 Input/output error in a task. 

- - ON %S118 at 0 Input/output error on the CANopen bus (the 
errors are the same as those of the bit 
%s10). 

- - ON %S40 - %S47 at 0 Input/output error in at rack level. 
(%s40: rack 0 - %S47: rack 7). 

Key: 

ON: LED on 

-: Status undetermined 
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Non -Blocking Errors Linked to Execution of the Program 

Indication of a non -blocking error linked to execution of the program is signaled by 
one or more system bits %S15, %S18, and %S20 being set to 1. The nature of the 
error is indicated in the system word %SW125 (always updated). 

The following table shows the diagnosis of non -blocking errors linked to the 
execution of the program. 

System Bit Error 

%S15 at 1 Character string manipulation error 

%S18 at 1 Capacity overrun, error on a floating point or 
division by 0 

%s20 at 1 Index overrun 

NOTE: There are two ways to change non -blocking errors linked to the execution of 
the program to blocking errors: 

Diagnostic program function, accessible through the Unity Pro programming 
software 
Bit %s78 (HALTIFERROR) when it is set to 1. 

The processor's HALT status is determined via the flashing ERR and I/O LEDs. 

Testing and setting these system bits to 0 is the user's responsibility. 
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Processor or System Errors 

General 

Processor or system errors are serious errors related either to the processor 
(equipment or software) or to the rack bus wiring. The system can no longer operate 
correctly when these errors occur. They cause the PLC to stop in ERROR status, 
which requires a cold restart. The next cold restart will be forced in STOP status to 
prevent the PLC from returning to error. 

Diagnosis of Processor and System Errors 
The following table presents the diagnosis of processor and system errors. 

RUN 
Status 
LED 

ERR 

Status 
LED 

I/O Status 
LED 

Hexadecimal 
Value of the 
System Word 
%SW124 

Error 

- ON ON 80 System watchdog error or rack bus 
wiring error 

- ON ON 81 Rack bus wiring error 

- ON ON 90 Unforeseen interruption. 
System task pile overrun. 

Legend: 

ON: On 

-: Undetermined 
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Processor Performance 

Subject of this Section 

This section presents BMX P34 20.0 processor performance. The BMX P34 20.0 
processors have 150% of the BMX P34 1000 performance. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Execution of Tasks 100 

MAST Task Cycle Time: Introduction 105 

MAST Task Cycle Time: Program Processing 106 

MAST Task Cycle Time: Internal Processing on Input and Output 107 

MAST Task Cycle Time Calculation 110 

FAST Task Cycle Time 111 

Event Response Time 112 
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Processor Performance 

Execution of Tasks 

General 

Master Task 

BMX P34.... processors can execute single -task and multi -task applications. 
Unlike a single -task application, which only executes master tasks, a multi -task 
application .defines the task execution priorities. 

The master task represents the application program's main task. You can choose 
from the following MAST task execution modes: 

Cyclical (default setup): execution cycles are performed in sequence, one after 
the other. 
Periodical: a new cycle is started periodically, according to a user -defined time 
period (1 - 255 ms). 
If the execution time is longer than the period configured by the user, the bit %S1 9 

is set to 1 and a new cycle is launched. 

The following illustration shows the cyclical execution of the MAST task: 

rea 

Internal processing 
on input 

Program 
processing 

Internal processing 
on output 

Internal processing 
on input 

Program 
processing 

Internal processing 
on output 

lbw 
Cycle time n 

Non 

Cycle time n +1 

-time 
tasks execution (Web, FTP, etc.) 
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The following illustration shows the periodical execution of the MAST task: 

Internal processing 
on input 

1 
Program 
processing 

Internal processing 
on output 

Cycle time n 

Internal processing 
on input 

Program 
processing 

Internal processing 
on output 

Configured cycle period 

Non real -time 
tasks execution (Web, FTP, etc.) 

Cycle time n +1 

Both MAST task cycle modes are controlled by a watchdog. 

The watchdog is triggered if the MAST task execution time is longer than the 
maximum period defined in the configuration, and causes a software error. The 
application then goes into HALT status, and the bit %s11 is set to 1 (the user must 
reset it to 0). 

The watchdog value (% swl i) may be configured between 10 ms and 1,500 ms 
(default value: 250 ms). 

NOTE: Configuring the watchdog to a value that is less than the period is not 
allowed. 

In periodical operating mode, an additional check detects when a period has been 
exceeded. The PLC will not switch off if the period overrun remains less than the 
watchdog value. 

Bit %S19 signals a period overrun. It is set to 1 by the system when the cycle time 
becomes longer than the task period. Cyclical execution then replaces periodical 
execution. 

The MAST task can be checked with the following system bits and system words: 

System Object Description 

%sw0 MAST task period 

%S30 Activation of the master task 

%S11 Watchdog default 

%S19 Period exceeded 

%SW27 Last cycle overhead time (in ms) 

%SW28 Longest overhead time (in ms) 

%SW29 Shortest overhead time (in ms) 

%SW30 Last cycle execution time (in ms) 

%SW31 Longest cycle execution time (in ms) 

%SW32 Shortest cycle execution time (in ms) 
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Fast Task 

Event Tasks 

The FAST task is for periodical processing and processing over short durations. 

FAST task execution is periodical and must be quick so that no lower priority tasks 
overrun. The FAST task period can be configured (1 - 255 ms). The FAST task 
execution principle is the same as for periodical execution of the master task. 

The FAST task can be checked with the following system bits and system words: 

System Object Description 

%sw1 FAST task period 

%S31 Activation of the fast task 

%S11 Watchdog default 

%S19 Period exceeded 

%SW33 Last cycle execution time (in ms) 

%SW34 Longest cycle execution time (in ms) 

%SW35 Shortest cycle execution time (in ms) 

With event processing, the application program's reaction time can be reduced for 
events originating from: 

input/output modules (EVTi blocks), 
events timers (TIMERi blocks). 

Event processing execution is asynchronous. The occurrence of an event reroutes 
the application program towards the process associate d with the input/output 
channel, or to the event timer that caused the event. 

Event tasks can be checked with the following system bits and system words: 

System Object Description 

%S38 Activation of events processing 

%S39 Saturation of the event signal management stack. 

%SW48 Number of 10 events and telegram processes executed 
NOTE: TELEGRAM is available only for PREMIUM (not on Quantum 
neither M340) 
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Single Task Execution 

A single -task application program is associated with one task; the MAST task. 

The following diagram shows a single -task application's execution cycle: 

Input acquisition 

Program processing 

Output updated 

Multi -Task Execution 

The following diagram shows the level of priority of the tasks in a multi -task 
structure: 

Priority 

Event task 
EVTO 

Event task 
EVT1 - N 

TIMERi timed 
event task 

FAST task 

Communication 
tasks 

MAST task 

Low -priority 
task (Web, FTP, etc.) 
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The following diagram shows the execution of tasks in a multi -task structure: 

Tasks 

A 

EVTO 

EVT1 - N 

T1MERi 

FAST task 

Communication 
tasks 

MAST task 

Web, FTP, etc. 

System MAST task cycle time n MAST task cycle time n +1 

Time 
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MAST Task Cycle Time: Introduction 

General 

Illustration 

The MAST task cycle time is the sum of the following: 

internal processing time on input, 
master task program processing time, 
internal processing time on output. 

The following diagram defines the MAST task cycle time: 

Program Processing 

I.P. 
on input 

%1 

Cycle time 

I.P. 
on output 

TO 

I.P. Internal Processing. 
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MAST Task Cycle Time: Program Processing 

Definition of Program Processing Time 

Program processing time is equivalent to the time needed to execute application 
code. 

Application Code Execution Time 
The application code execution time is the sum of the times needed for the 
application program to execute each instruction, at each PLC cycle. 

The table below gives the execution time for 1 K of instructions (i.e. 1024 
instructions). 

Processors Application Code Execution Time (1) 

100 % Boolean Program 65 % Boolean + 35 % Digital Program 

BMX P34 2000 
BMX P34 2010 
BMX P34 20102 
BMX P34 2020 
BMX P34 2030 
BMX P34 20302 

0.12 milliseconds 0.15 milliseconds 

(1) All instructions are executed at each PLC cycle. 
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MAST Task Cycle Time: Internal Processing on Input and Output 

General 

The internal processing time for inputs and outputs is the sum of the following: 
MAST task system overhead time 
maximum communication system reception time and input management time for 
implicit inputs /outputs 
maximum communication system transmission time and output management 
time for implicit inputs /outputs 

MAST Task System Overhead Time 

For BMX P34 2000/2010/20102 /2020/2030/20302 processors, the MAST task 
system overhead time is 700 µs. 

NOTE: 

Three system words give information on the MAST task system overhead times: 
%sw27: last cycle overhead time, 
%sw28: longest overhead time, 
%sw2 9: shortest overhead time. 

Implicit Input/Output Management Time 

The implicit input management time is the sum of the following: 
Fixed base of 25 µs, 
Sum of the input management times for each module (in the following table, IN). 

The implicit output management time is the sum of the following: 
Fixed base of 25 µs (FAST), 73 µs (MAST), 
Sum of the output management times for each module (in the following table, 
OUT). 

The table below shows the input (IN) and output (OUT) management times for each 
module. 

Type of Module Input Management 
Time (IN) 

Output Management 
Time (OUT) 

Total Management 
Time (IN +OUT) 

BMX DDI 1602, 16 discrete inputs module 60 µs 40 µs 100 µs 

BMX DDI 1603, 16 discrete inputs module 60 µs 40 µs 100 µs 

BMX DDI 1604, 16 discrete inputs module 60 µs 40 µs 100 µs 

BMX DDI 3202 K, 32 discrete inputs module 67 µs 44 µs 111 µs 

BMX DDI 6402 K, 64 discrete inputs module 87 µs 63 µs 150 µs 

BMX DDO 1602, 16 discrete outputs module 60 µs 45 µs 105 µs 

BMX DDO 1612, 16 discrete outputs module 60 µs 45 µs 105 µs 
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Type of Module Input Management 
Time (IN) 

Output Management 
Time (OUT) 

Total Management 
Time (IN +OUT) 

BMX DRO 3202 K, 32 discrete outputs module 67 µs 51 is 118 µs 

BMX DDO 6402 K, 64 discrete outputs module 87 µs 75 is 162 µs 

BMX DDM 16022, 8 discrete inputs and 8 

discrete outputs module 
68 µs 59 is 127 µs 

BMX DDM 3202 K, 8 discrete inputs and 8 
discrete outputs module 

75 is 63 is 138 its 

BMX DDM 16025, 8 discrete inputs module 

BMX DAI 0805, 8 discrete inputs module 60 µs 40 its 100 AS 

BMX DAI 1602, 16 discrete inputs module 60 µs 40 Its 100 µs 

BMX DAI 1603, 16 discrete inputs module 60 µs 40 µs 100 AS 

BMX DAI 1604, 16 discrete inputs module 60 µs 40 µs 100 is 
BMX DAO 1605, 16 discrete outputs module 60 AS 45 Its 105 µs 

BMX AMI 0410 analog module 103 µs 69 AS 172 µs 

BMX AMI 0800 analog module 103 is 69 µs 172 µs 

BMX AMI 0810 analog module 103 is 69 µs 17211s 

BMX AMO 0210 analog module 65 µs 47 µs 112 is 

BMX AMO 0410 analog module 65 AS 47 is 112 µs 

BMX AMO 0802 analog module 65 is 47 µs 112µs 

BMX AMM 0600 analog module 115 µs 88 AS 203 AS 

BMX ART 0414 analog module 103 µs 69 AS 172 is 

BMX ART 0814 analog module 138 AS 104 µs 242 AS 

BMX DRA 1605, 16 discrete outputs module 60 µs 45 AS 105 is 

BMX DRA 0804, 8 discrete outputs module 56 AS 43 µs 99 is 

BMX DRA 0805, 8 discrete outputs module 56 AS 43 µs 99 µs 

BMX EHC 0200 dual -channel counting module 102 is 93 AS 195 µs 

BMX EHC 0800 eight -channel counting 
module 

228 µs 282 µs 510 µs 
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Communication System Time 

Communication (excluding telegrams) is managed during the MAST task internal 
processing phases: 

on input for receiving messages 
on output for sending messages 

The MAST task cycle time is, therefore, affected by the communication traffic. The 
communication time spent per cycle varies considerably, based on the following 
elements: 

traffic generated by the processor: number of communication EFs active 
simultaneously 
traffic generated by other devices to the processor, or for which the processor 
ensures the routing function as master 

This time is only spent in the cycles where there is a new message to be managed. 

NOTE: These times may not all occur in the same cycle. Messages are sent in the 
same PLC cycle as instruction execution when communication traffic is low. 
However, responses are never received in the same cycle as instruction execution. 
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MAST Task Cycle Time Calculation 

General 

Calculation Method 

The MAST task cycle time can be calculated before the implementation phase, if the 
desired PLC configuration is already known. The cycle time may also be determined 
during the implementation phase, using the system words %SW30 - %SW32. 

The following table shows how to calculate the MAST task cycle time. 

Step Action 

1 Calculate the input and output internal processing time by adding the following times: 
MAST task system overhead time (see page 107) 
maximum communication system reception time and input management time for 
implicit inputs /outputs (see page 107) 
maximum communication system transmission time and output management 
time for implicit inputs /outputs (see page 107) 

2 Calculate the program processing time (see page 106) according to the number of 
instructions and the type (Boolean, digital) of program. 

3 Add together the program processing time, and the input and output internal 
processing time. 

110 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 341 of 781



Processor Performance 

FAST Task Cycle Time 

Definition 
The FAST task cycle time is the sum of the following: 

program processing time 
internal processing time on input and output 

Definition of Internal Processing Time on Input and Output 

The internal processing time on input and output is the sum of the following: 

FAST task system overhead time 
implicit input/output management time on input/output (see page 107) 

For the BMX P34 20x0x processors, the FAST task system overhead time is 13011S. 
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Event Response Time 

General 

Response Time 

The response time is the time between an edge on an event input and the 
corresponding edge on an output positioned by the program in an event task. 

The following table gives the response time for the BMX P34 20x0x processors with 
an application program of 100 Boolean instructions and the module. 

Processors Minimum Typical Maximum 

BMX P34 20x0x 1625 µs 2575 µs 3675 µs 
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BMX CPS xxxx Power Supply 
Modules 

III 

Subject of this Part 

What's in this Part? 

This part describes BMX CPS power supply modules and their installation. 

This part contains the following chapters: 

Chapter Chapter Name Page 

10 Introduction to BMX CPS xxxx Power Supply Modules 115 

11 Installation of BMX CPS xxxx Power Supply Modules 119 

12 BMX CPS xxxx Power Supply Module Diagnostics 139 

13 Auxiliary Functions of the BMX CPS xxxx Power Supply 
Modules 

143 

14 BMX CPS xxxx Power Supply Module Power and Power 
Consumption Breakdown 

147 

35012676 07/2011 113 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 344 of 781



BMX CPS N» Power Supply Modules 

114 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 345 of 781



Introduction to BMX CPS xxxx 
Power Supply Modules 10 

Subject of this Section 

This section describes the BMX CPS power supply modules. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

General Introduction 116 

Description of the Power Supply Modules 118 
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Introduction to BMX CPS Power Supply Modules 

General Introduction 

Introduction 
BMX CPS power supply modules are used to supply each BMX XBP rack 
and its modules. The choice of power supply module depends on the distributed 
network (alternating or direct current) and the power required. 

There are two types of power supply modules: 

power supply modules for alternating current networks. 
power supply modules for direct current networks. 

Auxiliary Functions of the Power Supply Modules 

Each power supply module has the following auxiliary functions: 

display panel 
alarm relay 
pencil tip push button which causes a reset of the rack when pressed. 
24 VDC sensor supply (only on modules powered by 125 VDC or an alternating 
current network). 

The following diagram shows a BMX CPS power supply module: 
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Sensor Power Supply 

The BMX CPS 2000/3500/3540T power supply modules have a built -in power 
supply providing a voltage of 24 VDC which is used to supply power to the sensors. 

A WARNING 
UNINTENDED EQUIPMENT OPERATION 

Sensors connected to this rack must be powered from this rack or from an external 
power supply. Using power from a different rack will cause unintended equipment 
operation and incorrect activation of outputs, and may damage the power supply. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 
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Introduction to BMX CPS Power Supply Modules 

Description of the Power Supply Modules 

At a Glance 

Illustration 

Description 

BMX CPS »» power supplies come in the form of modules. 

The following illustration identifies the various components of a BMX CPS power 
supply module: 

The following table describes the components of a power supply module. 

Number Function 

1 Display panel consisting of: 
1 OK LED (green) on if rack power supply module is present and operating 
correctly 
One 24 V LED (green) on when sensor power supply is present. This LED is 

only to be found on BMX CPS 2000/3500/3540T power supply modules 

2 RESET button 

3 Alarm relay connector 

4 Connector for the input network (and the 24 VDC sensor power supply for 
BMX CPS 2000/3500/3540T power supply modules) 
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Installation of BMX CPS xxxx 
Power Supply Modules 11 

Subject of this Section 

This section deals with the installation of BMX CPS power supply module. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Definition of Protection Devices at the Start of the Line 120 

Installation /Assembly of BMX CPS xxxx Power Supply Modules 122 

BMX CPS xxxx Power Supply Connection Rules 123 

Connection of Alternating Current Power Supply Modules 129 

Connection of Direct Current Power Supply Modules to a 24 V, 48 V, or 
125 VDC Floating Direct Current Network 

131 

Connection of Direct Current Power Supply Modules to an Alternating Current 
Network 

133 

Sensor and Pre -actuator Power Supply Control by Alarm Relay 137 
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Installation of BMX CPS Power Supply Modules 

Definition of Protection Devices at the Start of the Line 

Introduction 
It is recommended to install a protection device at the start of the line on the power 
supply network. This should include the following elements: 

circuit breaker 
fuse 

The information given below allows definition of the minimum caliber circuit breaker 
and fuse for a given power supply module. 

Choice of Line Circuit Breaker 

The following three power supply characteristics must be taken into account when 
choosing the caliber of the line circuit breaker: 

nominal input current Irms 
signaling current I 

current characteristic It 

The choice of minimum circuit breaker caliber is made according to the following 
rules: 

IN circuit breaker caliber superior to the power supply nominal input current Irms 
Maximum circuit breaker caliber superior to the power supply signaling current I 

Current characteristic It at point A of the curve superior to the power supply 
characteristic It 

The following graph shows an example of characteristics provided by a circuit 
breaker manufacturer: 

T 

10 

T 

-t 

_; 

- r----T---- 

Therrrial zona 

-----}---- 

IN IA IB 

Magnetic zone 
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Installation of BMX CPS.... Power Supply Modules 

Choice of Line Fuse 

The following two power supply characteristics must be taken into account when 
choosing the caliber of the line fuse: 

nominal input current Irms 

current characteristic 12t 

The choice of minimum fuse caliber is made according to the following rules: 

IN fuse caliber superior to three times the power supply nominal input current 
I rms 

fuse current characteristic 12t superior to three times the power supply 

characteristic 12t 

The following table shows the characteristics of each power supply module. 

Power Supply Module BMX CPS 2 

000 
BMX CPS 
3500 

BMX CPS 
3540T 

BMX CPS 
2010 

BMX CPS 
3020 

Nominal input current Irms at 24 VDC - - - 1 A 1.65 A 

at 48 VDC - - - - 0.83 A 

at 115 VAC 0.61 A 1.04 A - - - 

at 125 VDC - - 0.36 A - - 

at 230 VAC 0.31 A 0.52 A - - - 

Signaling current I (1) at 24 VDC - - - 30 A 30 A 

at 48 VDC - - - - 60 A 

at 115 VAC 30 A 30 A - - - 

at125VDC - - 30A - - 

at 230 VAC 60 A 60 A - - - 

Current characteristic It at 24 VDC - - - 0.15 As 0.2 As 

at 48 VDC - - - - 0.3 As 

at 115 VAC 0.03 As 0.05 As - - - 

at 125 VDC - - 0.05 As - - 

at 230 VAC 0.06 As 0.07 As - - - 

Current characteristic 12t at 24 VDC - - - 0.6 A2s 1 A2s 

at 48 VDC -, - - - 3 A2s 

at 115 VAC 0.5 A2s 1 A2s - - - 

at 125 VDC - - 2 A2s - - 

at 230 VAC 2 A2s 3 A2s - - - 

(1) Values at initial power -up and at 25 °C (77 °F). 
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Installation of BMX CPS »N Power Supply Modules 

Installation /Assembly of BMX CPS xxxx Power Supply Modules 

Installation 

Assembly 

The power supply module is installed in the first two slots of each BMX XBP 
rack. 

The following illustration shows the installed the power supply module. 

`O mIYIY7IY_ 1YIY-AA 
6, 

^ l' I® 

lI 

ni i 

IaiÌ 

: 
ÿll 

111111 

A 

C 

1 

NOTE: Each power supply module has a guidance device which only allows it to be 
placed in the correct slot. 

The assembly of the BMX CPS power supply modules is similar to the assembly 
of the BMX P34 processors (see page 77), and, generally speaking, similar to 
the assembly of other modules. 

Grounding of the Power Supplies 

The power supplies are equipped with ground connection contacts (see page 25). 
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Installation of BMX CPS Power Supply Modules 

BMX CPS xxxx Power Supply Connection Rules 

General 

The BMX CPS.... power supply modules of each rack must be wired with two 
removable terminal blocks which allow the following elements to be connected: 

main voltage 
alarm relay 
Protective Earth (see page 175) 
24 VDC sensor power supply for the BMX CPS 2000/3500/35401 power supply 
modules. 

NOTE: 

Power supply modules are supplied with one 5 -pin screw terminal and one 2 -pin 
screw terminal block, furthermore two kits are on sale: 

BMX XTS CPS 10 kit which contains the following equipment: 
one 5 -pin screw terminal block 
one 2 -pin screw terminal block 
one guidance system (only for AC and 125 VDC modules) 

BMX XTS CPS 20 kit which contains the following equipment: 
one 5 -pin spring terminal block 
one 2 -pin spring terminal block 
one guidance system (only for AC and 125 VDC modules) 

a DANGER 
HAZARD OF ELECTRIC SHOCK 

Disconnect the power cable of the power supply module before 
plugging/unplugging its terminal block. 

Failure to follow these instructions will result in death or serious injury. 

5 -pin Terminal Block Description 

Guidance system of 5 -pin terminal block: 
To prevent the connection of a 5 -pin terminal block wired for AC current to a DC 
entry module, the power supply module is provided with a guidance system, 
described below. 
The 5 -pin terminal block provided with AC entry (BMX CPS 2000 and BMX CPS 
3500) is delivered fitted with the 2 guidance system keys. 
The DC power supply module (BMX CPS 2010 and BMX CPS 3020) is delivered 
fitted with the 2 guidance system keys. 
The BMX XTS CPS 10 and BMX XTS CPS 20 terminal block kits are delivered 
with the guidance system to be installed by the user following the instruction 
sheet included in the kit. 
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Installation of BMX CPS Power Supply Modules 

The following illustration shows the guidance system for the 5 -pin terminal block for 
DC power supply modules BMX CPS 2010 and BMX CPS 3020. 

Guidance system keys on the module 

The following illustration shows the guidance system for the 5 -pin terminal block for 
AC power supply modules BMX CPS 2000 and BMX CPS 3500). 

Insertion of the guidance keys in the connector 
Position 2 and 4 
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Installation of BMX CPS ---- Power Supply Modules 

The following illustration shows the insertion of the 5 -pin terminal block in AC power 
supply modules (BMX CPS 2000 and BMX CPS 3500). 

Guidance system keys on the connector 

o1., 

EMI 
IMMSIEiMIstitftM 
I,0111.1.101.11 

i 

The following illustration shows the guidance system for the 5 -pin terminal block for 
125 VDC power supply module BMX CPS 3540T. 

Insertion of the guidance keys in the connector 

Position 2 

35012676 07/2011 125 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 356 of 781



Installation of BMX CPS Power Supply Modules 

The following illustration shows the insertion of the 5 -pin terminal block in the 125 
VDC power supply module BMX CPS 3540T. Note the guidance system key on the 
connector. 

Slit11tfitlatlit! 

-ar 
d-+ 

The connectors shipped with the product are keyed at the factory to allow you to 
make the correct connections. If you use connectors from an accessory kit, you will 
need to key them yourself. 

A DANGER 
HAZARD OF ELECTRICAL SHOCK 

If you are using the connectors from the BMXXTSCPS1 0 or BMXXTSCPS20 
connector accessory kit, you must make sure that they are keyed as shown above. 
Refer also to the instructions in the kit. 

Failure to follow these instructions will result in death or serious injury. 
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Installation of BMX CPS.... Power Supply Modules 

Illustration 
The following illustration shows the two power supply terminal blocks. 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION 

Take care to connect cables properly. Terminal block pinout 
DC power supplies. 

Failure to follow these instructions can result in death, 
equipment damage. 

is different on AC and 

serious injury, or 

The user must provide a power supply protection and cutoff device upstream to the 
power supply module. 

When choosing the protection devices, the user should take into account the 
signaling currents defined in the characteristics table of the power supply module. 

NOTE: As the BMX CPS 2010/3020 direct current power supply module has a 
strong signaling current, it is recommended not to use them on direct current 
networks which have a fold back current limiting protection. 
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Installation of BMX CPS Power Supply Modules 

If the power supply module is connected to a direct current network, the length of the 
power supply cable must be limited in order to avoid transmission losses. 

For the BMX CPS 2010 power supply module the maximum length of the power 
supply cable is: 

30 m (60 m there and back) with copper wire 2.5mm2 in width, 

20 m (40 m there and back) with copper wire 1.5mm2 in width. 

For the BMX CPS 3020 power supply module the maximum length of the power 
supply cable is: 

15 m (30 m there and back) with copper wires 2.5mm2 in width, 

10 m (20 m there and back) with copper wires 1.5mm2 in width. 
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Installation of BMX CPS.... Power Supply Modules 

Connection of Alternating Current Power Supply Modules 

Introduction 
This section presents the connection of BMX CPS 2000/3500 alternating current 
power supply modules. 

Connection of a PLC Station Constituted of a Single Rack 

The following diagram shows the connection of a BMX CPS 2000/3500 module to 
an alternating current network: 

L-10 
N X 

i 

Q 
PE 

CO 

100 -240 V alternating current network 

Sensor power supply (2) 

BW CPS 2000/3500 

O 24 V 
o ov 
Oi_ 
o 1 - , , 
O L 

G1 General isolator 
KM Line contactor or circuit breaker 
(1) Insulation connector bar for locating grounding errors 
(2) Available current of 0.45 A for the BMX CPS 2000 module or 0.9 A for the BMX CPS 3500 

module 

NOTE: BMX CPS 2000/3500 alternating current power supply modules are already 
equipped with a protective fuse. This fuse, connected at the input phase of the 
alternating current network, is inside the module and is not accessible. 
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Installation of BMX CPS Power Supply Modules 

Connection of a PLC Station Constituted of Several Racks 

The following diagram shows the connection of several BMX CPS 2000/3500 
modules to an alternating current network: 

L-kg!' 
N X 

i I 

Q 
PE 

(1) 

- -KM 

100 -240 V alternating current network 

Sensor power supply (2) 

BMX CPS 2000/3500 

O 24 V 
O 0V 
O -L 

I - 1 

O L 

Sensor power supply (2) 

BMX CPS 2000/3500 

O 
O 
O 
O 
O 

24 V 
0V - 
N 

L 

Q General isolator 
KM Line contactor or circuit breaker 
(1) Insulation connector bar for locating grounding errors 
(2) Available current of 0.45 A for the BMX CPS 2000 module or 0.9 A for the BMX CPS 3500 

module 

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same. 
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Installation of BMX CPS.... Power Supply Modules 

Connection of Direct Current Power Supply Modules to a 24 V, 48 V, or 125 VDC 
Floating Direct Current Network 

Introduction 
For a floating (non -grounded) assembly used in specific applications, marine 
applications in particular, an insulated BMX CPS 3020 (24 V or 48 V), 
BMX CPS 2010 (24 V), or BMX CPS 3540T (125 VDC) power supply must be 
chosen. 

Connection of the Power Supply to Floating Direct Current Networks 

A device can permanently measure the degree of 24 VDC, 48 VDC, or 125 VDC 
insulation in relation to the ground and give an alert if the degree of insulation is 

abnormally low. All input/output modules in the Modicon M340 range are insulated. 

The following illustration shows the connection of several BMX CPS 2010/3020 
modules to the network: 

Low Voltage Alternating 
Current Network 

t 
Battery charger 

BMX CPS 2010/3020 

+ 
Battery 

+ 
Insulation controller 

+ 

+ 

BMX CPS 2010/3020 

0 
0 

+ 

+ 

+24V 

0V 

24 VDC floating network for the power supply of sensors, 
actuators and input/out modules. 
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Installation of BMX CPS Power Supply Modules 

The following illustration shows the connection of several BMX CPS 3540T modules 
to the network: 

Low Voltage Alternating 
Current Network 

'I y 

Battery charger 

Sensor power supply 

BMX CPS 3540T 

o 
o 
o 
o 

+ 
Battery 

+ 
Insulation controller 

+ 

Sensor power supply 

BMX CPS 3540T 

o 

+ 

+ 

24 V 
0V 

+ 125 VDC 

0V 

125 VDC floating network for the power supply of sensors, 
actuators and input/out modules. 
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Installation of BMX CPS Power Supply Modules 

Connection of Direct Current Power Supply Modules to an Alternating Current 
Network 

Introduction 
This section presents the connection of BMX CPS 2010/3020/3540T power supply 
modules to an alternating current network. 

Connection of a Single Rack PLC Station 
The following diagram shows the connection of a BMX CPS 2010/3020 module to a 
grounded alternating current network: 

L 

X 
Q 

PE 

100 -240 V alternating current network 

24/48 
VDC 
+ 

BMX CPS 2010/3020 

(1) O + 

O 
(1) 

ia 
O + 

O 
Sensor /pre -actuator O 

O power supply 

C1 General isolator 
KM Line contactor or circuit breaker 
(1) Insulation connector bar for grounding 

NOTE: BMX CPS 2010/3020 direct current power supply modules are already 
equipped with a protective fuse. This fuse, connected at the 24/48 V input, is inside 
the module and is not accessible. 
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Installation of BMX CPS »» Power Supply Modules 

The following diagram shows the connection of a BMX CPS 3540T module to a 
grounded alternating current network: 

L --I 
N X 

Q 
PE 

Sensor /pre- actuator 
power supply 

I Eli 

Vy 
125 VDC 

+ 

100 -240 VAC network 

BMX CPS 3540T 

+ 24V 
o -J O V 

125 
O +J VDC 

Q General isolator 
KM Line contactor or circuit breaker 
(1) Insulation connector bar for grounding 

NOTE: BMX CPS 3540T direct current power supply modules are already equipped 
with a protective fuse. This fuse, connected at the 125 VDC input, is inside the 
module and is not accessible. 
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Installation of BMX CPS N» Power Supply Modules 

Connection of a Multi -Rack PLC Station 
The following diagram shows the connection of several BMX CPS 2010/3020 
modules to a grounded alternating current network: 

Sensor /pre- actuator 
power supply 

24/48 
VDC 
+ 

100 -240 V alternating current network 

BMX CPS 2010/3020 

0 + 
0 + 
0 - 

0 - 

01- 

0 General isolator 
KM Line contactor or circuit breaker 
(1) Insulation connector bar for grounding 

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same. 
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Installation of BMX CPS Power Supply Modules 

The following diagram shows the connection of several BMX CPS 3540T modules 
to a grounded alternating current network: 

I i 

Sensor /pre- actuator 
power supply 

125 VDC 
+ 

100 -240 VAC network 

BMX CPS 3540T 

O + 24 V 
-0 -J 0 V 
04. 
O 

BMX CPS 3540T 

O 24 V 
O J0V 0 A b 
-0 + 

Q General isolator 
KM Line contactor or circuit breaker 
1 Insulation connector bar for grounding 

NOTE: Where there are several PLC stations supplied by the same network, the 
connection principle is the same. 
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Installation of BMX CPS Power Supply Modules 

Sensor and Pre -actuator Power Supply Control by Alarm Relay 

How to Set Up Sensor and Pre -actuator Power Supply 
It is recommended that control of the different power supplies is set up in the 
following sequence. 

Example 1 

Step Action 

1 Switch on the power supply to the PLC and the inputs (sensors), using the 
contactor KM (see diagram (see page 129)). 

2 When the PLC is in RUN mode and running on MANU /AUTO, switch on the 
output power supply (pre- actuators), using the contactor KA. Only in AUTO, this 
is controlled by the alarm relay contact in each power supply. 
Note: 
In alternating current, the contactor KA controls the supply sensors. 
In direct current, the contactor KA controls the supply pre- actuators and the 
supply sensors. 

NOTE: Before restarting the installation following a stop (caused by a power outage 
or an emergency stop), safety standards require authorization to be given by the 
operator. 

The following diagram shows a PLC station supplied by alternating current: 

L 

N 

KA contact controlled by alarm relay 

from supply module in AUTO run mode. 

Emergency 

stop o- 

Run 

Auto $:` 

alarm relay 

contact 

RALO 

Manu 

RC 

Supa 

pre-actuators 

alarm relay RALO 

contact (1) 1 

1 

RAL1 

RAL2 

T m 

(1) When the PLC station is composed of 

several racks: set 

all the °alarm relay° contacts in series (RALO, 

RAL1, RAL2, etc.). 
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Installation of BMX CPS Power Supply Modules 

Example 2 

The following diagram shows a PLC station supplied by direct current: 

Emergency 

stop 

Run 

Auto 

alarm relay 

contact 

RALO 

Supply 

sensors 

I 

Supply 

pre -actuators 
KA 

KA: contact controlled by alarm relay 

from supply module in AUTO run mode. 

alarm relay 

contact (1) 
R' ALO i 

1 RAL1 

T m 
I- 

(1) When the PLC station is composed of 
several racks: set 

all the °alarm relay contacts in series (RALO, 

RAL1, RAL2, etc.). 
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BMX CPS xxxx Power Supply 
Module Diagnostics 12 

Subject of this Section 

This section deals with BMX CPS power supply module diagnostics. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

BMX CPS xxxx Power Supply Modules Display 140 

Events Generated by Pressing /Releasing the Power Supply Module's RESET 
Button 

141 
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BMX CPS Power Supply Module Diagnostics 

BMX CPS xxxx Power Supply Modules Display 

Introduction 

Description 

The power supply module has a display panel with two LEDs: 

OK LED 
24 V LED 

The following table describes the different LEDs and their functions. 

LED Description of the Statuses 

OK LED (green) on in normal operating mode 
off when the rack power supply output voltage is below 
the threshold or when the RESET button is pressed. 

24 V LED (green) only on the on in normal operating mode 
BMX CPS 2000/3500 power off if the 24 V sensor voltage supplied by the power 
supply modules and the BMX supply is no longer present 
CPS 3540T direct current 
power supply module 
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BMX CPS Power Supply Module Diagnostics 

Events Generated by Pressing/Releasing the Power Supply Module's RESET 
Button 

General 

Each rack's power supply module has a RESET button on its front panel which, 
when pressed, triggers an initialization sequence of the modules on the rack that it 
supplies. 

Sequence Generated by Pressing the RESET Button 
When the RESET button is pressed, the following events occur: 

The INIT_BAC_N signal is enabled and forces all the modules on the rack to reset 
to O. 

The RESET_BUTTON signal is enabled and forces the processor to reset to 0, 
which in turn leads to the following events: 

The ALARM relay is forced to open state. 
The power supply OK LED is switched off. 

Pressing /releasing the RESET button leads to a sequence of signals that are 
identical to the sequences produced by the following events: 

Power outage when pressed 
Power up when released 

The application interprets these actions (pressing and releasing) as equivalent to a 
cold restart. 

A DANGER 
HAZARD OF ELECTRIC SHOCK 

Press reset button only with insulated object. Surrounding connectors are 
energized. 

Failure to follow these instructions will result in death or serious injury. 
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Auxiliary Functions of the 
BMX CPS xxxx Power Supply 
Modules 13 

Subject of this Section 

This section deals with the auxiliary functions of the BMX CPS power supply 
modules. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Alarm Relay on BMX CPS xxxx Power Supply Modules 144 

Characteristics of the Alarm Relay Contact 145 
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Auxiliary Functions of the BMX CPS Power Supply Modules 

Alarm Relay on BMX CPS xxxx Power Supply Modules 

Introduction 

Illustration 

The alarm relay located in each power supply module has a potential free contact 
accessible on the module's connection screw terminal block. 

The circuit diagram for the power supply module relay alarm is shown below: 

Controller 

Relay Alarm Operation 

Alarne 
Relay 

Connection 
terminal block 

In normal operating mode, with the PLC in RUN, the alarm relay is activated and its 
contact is closed (status 1). 

The relay falls back and its associated contact opens (status 0) upon any stoppage, 
even partial, of the application, caused by one of the following factors: 

appearance of a "blocking" error, 
incorrect rack power supply output voltage, 
disappearance of the mains voltage. 

a DANGER 
LOSS OF ABILITY TO PERFORM SAFETY FUNCTIONS 

Always use a redundant device when using the alarm relay in a function safety 
application. 

Failure to follow these instructions will result in death or serious injury. 
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Auxiliary Functions of the BMX CPS Power Supply Modules 

Characteristics of the Alarm Relay Contact 

Introduction 

Characteristics 

This section presents the characteristics of the 
BMX CPS 2000/2010/3020/3500/3540T power supply modules relay alarm. 

The following table shows the characteristics of the contact on the 
BMX CPS 2000/2010/3020/3500/3540T power supply modules relay alarm. 

Voltage limit when in use Alternating current 
Direct current 

264 V 

62.4 V 

Thermal Current 2 A 

Service Life Mechanical 20 million cycles 

Electrical Alternating current 200 V/1.5 A 

240 V/1 A 

cos 0 = 0.7 

>_ 100,000 cycles 

200 V/0.4 A 
240 V/0.3 A 

cos 0 = 0.7 

>_ 300,000 cycles 

200 V/1 A 

240 V/0.5 A 

cos 0= 0.35 

>_ 100,000 cycles 

200 V /0.3 A 
240 V/0.15 A 
cos 0 = 0.35 

>_ 300,000 cycles 

Direct current 24 V/1 A 
48 V /0.3 A 
UR = 7 ms 

>_ 100,000 cycles 

24 V/0.3 A 

48 V /0.1 A 

UR =7ms 

_> 300,000 cycles 

Minimum Commutable Load 1 mA/5 V 

Response Time Opening < 12 ms 

Closing < 10 ms 

Type of Contact At closing 
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Auxiliary Functions of the BMX CPS Power Supply Modules 

Built -in Protections Against overload and short circuits None, installation of a quick -blow fuse obligatory 

Against inductive over -voltage in 

alternating current 
None, simultaneous installation of an RC circuit 
or MOV (ZNO) suppressor appropriate to the 
voltage in each pre- actuator terminal is 

obligatory 

Against inductive over -voltage in 

direct current 
None, installation of a discharge diode in each 
pre- actuator terminal is obligatory 

Insulation (Test Voltage) Contact/Ground 1500 V eff.- 50 Hz -1 mn (altitude 0 - 4,000 m (32 - 7,232 ft)) 

Insulation 
resistance 

> 10 MS2 under 500 VDC 
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BMX CPS xxxx Power Supply 
Module Power and Power 
Consumption Breakdown 14 

Subject of this Section 

This section provides a breakdown of the power and power consumption for each of 
the power supply modules. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Power Supply Module Usable Power 148 

Module Power Consumption 150 

Characteristics of the BMX CPS 2000 Power Supply Module 154 

Characteristics of the BMX CPS 3500 Power Supply Module 156 

Characteristics of the BMX CPS 3540T Power Supply Module 158 

Characteristics of the BMX CPS 2010 Power Supply Module 160 

Characteristics of the BMX CPS 3020 Power Supply Module 161 
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Power Consumption Breakdown 

Power Supply Module Usable Power 

At a Glance 

When the power necessary for a rack has been calculated, the information in this 
section is used to select the appropriate power supply module to be installed on the 
rack. 

Power Supply Modules 
The following table shows the M340 power supply module usable power in the 
temperature range 0...60 °C (32...140 °F). 

Power BMX CPS 2000 
Module 

BMX CPS 2010 
Module 

BMX CPS 3020 
Module 

BMX CPS 3500 

Module 
BMX CPS 3540T 
Module 

Total usable power 
(all outputs included) 

20 W 17 W 32 W 36 W 36 W 

Usable power at the 
3V3_BAC output 

8.3 W (2.5 A) 8.3 W (2.5 A) 15 W (4.5 A) 15 W (4.5 A) 15 W (4.5 A) 

Usable power at the 
24V_BAC output 

16.5 W (0.7 A) 16.5 W (0.7 A) 31.2 W (1.3 A) 31.2 W (1.3 A) 31.2 W (1.3 A) 

Usable power at the 
3V3_BAC and 
24V_BAC outputs 

16.5 W 16.5 W 31.2 W 31.2 W 31.2 W 

Usable power at the 
24V_SENSORS 
output 

10.8 W (0.45 A) - - 21.6 W (0.9 A) 21.6 W (0.9 A) 

The M340H/T power supply modules operate in an extended temperature range of 
-25...0 °C (- 13...32 °F) and 60....70 °C (140...158 °F). The table below shows how 
power must be derated when operation is in the extended ranges. 

Power BMX CPS 3020H 
Module 

BMX CPS 3500H 
Module 

BMX CPS 3540T 
Module 

Total usable power (all outputs included) 24 W 27 W 27 W 

Usable power at the 3V3_BAC output 11.25 W (3.375 A) 11.25 W (3.375 A) 11.25 W (3.375 A) 

Usable power at the 24V_BAC output 23.4 W (0.975 A) 23.4 W (0.975 A) 23.4 W (0.975 A) 

Usable power at the 3V3_BAC and 
24V_BAC outputs 

23.4 W 23.4 W 23.4 W 

Usable power at the 24V_SENSORS 
output 

- 16.2 W (0.5 A) 16.2 W (0.5 A) 

NOTE: The 24V_SENSORS output is the 24 VDC sensor power supply output and 
is only available on the BMX CPS 2000/3500/3500H/3540T modules. 
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Power Consumption Breakdown 

Power Limits 

A CAUTION 
UNEXPECTED EQUIPMENT OPERATION - POWER DEMAND 

Do not exceed the BMX CPS 3500H and BMX CPS 3540T 24V_SENSORS output 
power rating. Excessive load can cause the power supply to trip off. 

Failure to follow these instructions can result in injury or equipment damage. 

NOTE: The 24V_BAC output is a 24 V power supply output on the rack for the 
input/output modules and the processor. 

NOTE: The 3V3_BAC output is a 3.3 V power supply output on the rack for the 
input/output modules. The processor is not supplied by the 3V3_BAC output. 

When establishing the power used by the BMX CPS 2000/3500/3500H/3540T 
modules, two rules must be complied with: 

The sum of the power absorbed on the three outputs, 3V3_BAC, 24V_BAC and 
24V_SENSORS, must not exceed the module total maximum usable power. 
The sum of the power absorbed on the two outputs, 3V3_BAC and 24V_BAC, 
must not exceed the maximum usable power of these two outputs. 

When establishing the power used by the BMX CPS 2010/3020/3020H modules, 
this rule must be complied with: 

The sum of the power absorbed on the two outputs, 3V3_BAC and 24V_BAC, 
must not exceed the module total maximum usable power. 

A CAUTION 
UNEXPECTED EQUIPMENT OPERATION - POWER DEMAND 

Do not exceed the module total useful power rating. Use the above rules to 
determine the maximum power supplied to outputs. Excessive load can cause the 
power supply to trip off. 

Failure to follow these instructions can result in injury or equipment damage. 
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Power Consumption Breakdown 

Module Power Consumption 

At a Glance 

The power necessary for a rack depends on the type of modules installed on it. It is, 

therefore, necessary to calculate the power consumption in order to define the 
power supply module to be installed on the rack. 

This section presents the average power consumption by module. This is the 
average of the maximum consumption and the typical consumption. Using this table, 
is it possible to calculate the power consumption per rack and, therefore, the power 
supply module needed on the rack. 

Module Power Consumption 
The following table gives the average power consumption for each module. 

Type of Module Module Average Power Consumption in mA 

Reference Description On the 
3,3V_BAC 
output 

On the 
24VR_BAC 
output 

On the 
24V_SENSORS 
output 

Processor BMX P34 1000 CPU 340 -10 
Modbus 

- 72 - 

BMX P34 2000 CPU 340 -20 
Modbus 

- 72 - 

BMX P34 2010/20102 CPU 340 -20 
Modbus 
CANopen 

- 90 - 

BMX P34 2020 CPU 340 -20 
Modbus Ethernet 

- 95 - 

BMX P34 2030/20302 CPU 340 -20 
Ethernet 
CANopen 

- 135 - 

150 35012676 07/2011 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 381 of 781



Power Consumption Breakdown 

Type of Module Module Average Power Consumption in mA 

Reference Description On the 
3,3V_BAC 
output 

On the 
24VR_BAC 
output 

On the 
24V_SENSORS 
output 

Analog BMX AMI 0410 4 isolated high 
speed analog 
inputs 

150 45 - 

BMX AMI 0800 8 non -isolated 
high speed 
analog inputs 

150 41 - 

BMX AMI 0810 8 isolated high 
speed analog 
inputs 

150 54 - 

BMX AMM 0600 4 channel analog 
inputs 

240 - 120 

BMX AMO 0210 2 isolated analog 
outputs 

150 110 - 

BMX AMO 0410 4 isolated high 
speed analog 
outputs 

150 140 - 

BMX AMO 0802 8 non -isolated 
high speed 
analog outputs 

150 135 - 

BMX ART 0414 4 isolated analog 
inputs 

150 40 - 

BMX ART 0814 8 isolated analog 
inputs 

220 50 - 

Communication BMX NOE 0100 Ethernet 1 port 
10/100 RJ45 

- 90 - 

BMX NOE 0110 Ethernet 1 port 
10/100 RJ45 

- 90 - 

Counting BMX EHC 0200 2 channel high 
speed counter 

200 40 80 

BMX EHC 0800 8 channel high 
speed counter 

200 - 80 
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Power Consumption Breakdown 

Type of Module Module Average Power Consumption in mA 

Reference Description On the 
3,3V_BAC 
output 

On the 
24VR_BAC 
output 

On the 
24V_SENSORS 
output 

Discrete inputs BMX DAI 0805 8 discrete 
200 to 240Vac 
inputs 

103 13 - 

BMX DAI 1602 16 discrete 
24Vac /24Vdc 
inputs 

90 - 60 

BMX DAI 1603 16 discrete 
48Vac inputs 

90 - 60 

BMX DAI 1604 16 discrete 
100 to 120Vac 
inputs 

90 - - 

BMX DDI 1602 16 discrete 
24Vdc inputs 

90 - 60 

BMX DDI 1603 16 discrete 
48Vdc inputs 

75 - 135 

BMX DDI 1604T 16 discrete 
125Vdc inputs 

75 - 135 

BMX DDI 3202 K 32 discrete 
24Vdc inputs 

140 - 110 

BMX DDI 6402 K 64 discrete 
24Vdc inputs 

200 - 110 

Discrete outputs BMX DAO 1605 16 discrete 
outputs 

100 95 - 

BMX DDO 1602 16 discrete 0,5A 
outputs 

100 - - 

BMX DDO 1612 16 discrete 
outputs 

100 - - 

BMX DDO 3202 K 32 discrete 0,1A 
outputs 

150 - - 

BMX DDO 6402 K 64 discrete 0,1A 
outputs 

240 - - 

BMX DRA 0804T 8 discrete 
isolated outputs 

100 110 - 

BMX DRA 0805 8 discrete 
isolated outputs 

100 55 - 

BMX DRA 1605 16 discrete 
outputs 

100 95 - 
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Power Consumption Breakdown 

Type of Module Module Average Power Consumption in mA 

Reference Description On the 
3,3V_BAC 
output 

On the 
24VR_BAC 
output 

On the 
24V_SENSORS 
output 

Discrete 
inputs /outputs 

BMX DDM 16022 8 discrete 24Vdc 
inputs and 8 

discrete outputs 

100 - 30 

BMX DDM 16025 8 discrete 24Vdc 
inputs and 8 

discrete outputs 

100 50 30 

BMX DDM 3202 K 16 discrete 
24Vdc inputs and 
16 discrete 
outputs 

150 - 55 

Motion BMX MSP 0200 2 independent 
pulse train output 
channels 

200 150 - 

Power Calculation Tables 

The following table describes the method to establish a power calculation for 
modules without 24V_Sensor power available. 

Power Calculation Result: 

Power necessary on the 3.3 V rack 
output (P 3.3 V rack) 

Current absorbed on the 3V3_BAC output by all modules 

(see page 150) x 10 -3 A x 3.3 V 

- W 

Power necessary on the 24 V rack 
output (P 24 V rack) 

Current absorbed on the 24V_BAC output by all modules 

(see page 150) x 10 -3 A x 24 V 

- W 

Total power necessary P 3.3 V rack + P 24 V rack - W 

The following table describes the method to establish a power calculation for 
modules with 24V_Sensor power available. 

Power Calculation Result: 

Power necessary on the 3.3 V rack 
output (P 3.3 V rack) 

Current absorbed on the 3V3_BAC output by all modules 

(see page 150) x 10 -3 A x 3.3 V 

- W 

Power necessary on the 24 V rack 
output (P 24 V rack) 

Current absorbed on the 24V_BAC output by all modules 

(see page 150) x 10 -3 A x 24 V 

- W 

Power necessary on the 24 V sensor 
output (P 24 V sensors) 

Current absorbed on the 24V_SENSORS output by all 

modules (see page 150) x 10-3 A x 24 V 

- W 

Total power necessary P 3.3 V rack + P 24 V rack + P 24 V sensors - W 
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Power Consumption Breakdown 

Characteristics of the BMX CPS 2000 Power Supply Module 

General 

Characteristics 

The BMX CPS 2000 module is an alternating current power supply module. 

The following table shows the characteristics of the BMX CPS 2000 module. 

Characteristics of the 
primary block 

Nominal voltage 100 - 120 V /200 - 
240 V 

Voltage range 85 - 264 V 

Nominal frequency / frequency range 50 -60 Hz/47 -63 Hz 

Power 70 VA 

Nominal current consumption 0.61 A at 115 V 

0.31 A at 240 V 

Initial power -up at 25 °C (1) InRush current I < 30 A at 120 V 

<_60Aat240V 

12t 

at locking 
s 0.5 A2s at 120 V 

< 2 A2s at 240 V 

It 

at locking 
<_ 0.03 As at 120 V 
<_ 0.06 As at 240 V 

Acceptable duration of power interruptions <_ 10 ms 

Built -in over -current protection By internal, inaccessible fuse 

Characteristics of the 
secondary block 

Total usable power 20 W 

Maximum usable power at the two outputs, 3V3_BAC and 
24V BAC 

16.5 W 

3V3_BAC output Nominal voltage 3.3 V 

Nominal current 2.5 A 

Power (typical) 8.3 W 

24V BAC output Nominal voltage 24 VDC 

Nominal current 0.7 A 

Power (typical) 16.5 W 

24V_SENSORS output Nominal voltage 24 VDC 

Nominal current 0.45 A 

Power (typical) 10.8 W 

3V3_BAC, 24V BAC and 
24V_SENSORS output protection 

Against overload, short circuits and over -voltage 

Maximum Dissipated Power 8.5 W 
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Power Consumption Breakdown 

Characteristics of the 
auxiliary functions 

Alarm relay Normally open dry contacts 

Display Front panel LED 

Back -up battery No 

Dielectric resistance at 50 Hz -1 mn 
and altitude in the 0 - 4,000 m (32 - 

7,232 ft) range 

Primary/secondary 
(24V_BAC /3V3_BAC) 

1,500 Vrms 

Primary/secondary 
(24V_SENSORS) 

2,300 Vrms 

Primary/ground 1,500 Vrms 

24V_SENSORS /ground 
output 

500 Vrms 

Insulation resistance Primary/secondary >_ 100 MO 

Primary/ground >_ 100 MS) 

(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices. 
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Power Consumption Breakdown 

Characteristics of the BMX CPS 3500 Power Supply Module 

General 

Characteristics 

The BMX CPS 3500 modules are alternating current power supply modules. 

The following table shows the characteristics of the BMX CPS 3500 module. 

Characteristics of 
the primary block 

Nominal voltage 100 - 120 V /200 - 

240 V 

Voltage range 85 - 264 V 

Nominal frequency / frequency range 50 -60 Hz/47 -63 Hz 

Power 120 VA 

Nominal current consumption 1.04 A at 115 V 
0.52 A at 240 V 

Initial power -up at 25 °C (1) InRush current I <_ 30 A at 120 V 
60 A at 240 V 

12t 

at locking 

<_ 1 A2s at 120 V 

<_ 3 A2s at 240 V 

It 

at locking 
_< 0.05 As at 120 V 
<_ 0.07 As at 240 V 

Acceptable duration of power interruptions <_ 10 ms 

Built -in over -current protection By internal, inaccessible fuse 

Characteristics of 
the secondary 
block 

Total useful power 36 W 

Maximum useful power at the two outputs, 3V3_BAC and 24V BAC 31.2 W 

3V3_BAC output Nominal voltage 3.3 V 

Nominal current 4.5 A 

Power (typical) 15 W 

24V BAC output Nominal voltage 24 VDC 

Nominal current 1.3 A 

Power (typical) 31.2 W 

24V_SENSORS output Nominal voltage 24 VDC 

Nominal current 0.9 A 

Power (typical) 21.6 W 

3V3_BAC, 24V BAC and 
24V_SENSORS output protection 

Against overload, short circuits and over -voltage 

Maximum Dissipated Power 8.5 W 
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Power Consumption Breakdown 

Characteristics of 
the auxiliary 
functions 

Alarm relay Normally open dry contacts 

Display Front panel LED 

Back -up battery No 

Dielectric resistance at 50 Hz -1 mn and 
altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range 

Primary/secondary 
(24V_BAC /3V3_BAC) 

1,500 Vrms 

Primary/secondary 
(24V_SENSORS) 

2,300 Vrms 

Primary/ground 1,500 Vrms 

24V_SENSORS /ground 
output 

500 Vrms 

Insulation resistance Primary/secondary >_ 100 MCI 

Primary/ground >_ 100 MS) 

(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices. 
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Power Consumption Breakdown 

Characteristics of the BMX CPS 3540T Power Supply Module 

General 

Characteristics 

The BMX CPS 3540T module is a high power 125 VDC power supply module. 

The following table shows the characteristics of the BMX CPS 3540T module. 

Characteristics of 
the primary block 

Nominal voltage 125 VDC 

Voltage range 100 -150 VDC 

Power 45 W 

Nominal current consumption 0.36 A at 125 VDC 

Initial power -up at 25 °C (1) InRush current I <_ 30 A at 125 V 

12t 

at locking 
< 2 A2s at 125 V 

It 

at locking 
<_ 0.05 As at 125 V 

Acceptable duration of power interruptions < 10 ms 

Built -in over -current protection By internal, inaccessible fuse 

Characteristics of 
the secondary 
block 

Total useful power 36 W 

Maximum useful power at the two outputs, 3V3_BAC and 24V BAC 31.2 W 

3V3_BAC output Nominal voltage 3.3 V 

Nominal current 4.5 A 

Power (typical) 15 W 

24V BAC output Nominal voltage 24 VDC 

Nominal current 1.3 A 

Power (typical) 31.2 W 

24V_SENSORS output Nominal voltage 24 VDC 

Nominal current 0.9 A 

Power (typical) 21.6 W 

3V3_BAC, 24V BAC and 
24V_SENSORS output protection 

Against overload, short circuits and over -voltage 

Maximum Dissipated Power 8.5 W 
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Power Consumption Breakdown 

Characteristics of 
the auxiliary 
functions 

Alarm relay Normally open dry contacts 

Display Front panel LED 

Back -up battery No 

Dielectric resistance at 50 Hz -1mn and 
altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range 

Primary/secondary 
(24V_BAC /3V3_BAC) 

3,000 Vrms 

Primary/secondary 
(24V_SENSORS) 

3,000 Vrms 

Primary/ground 2,000 Vrms 

24V_SENSORS /ground 
output 

500 Vrms 

Insulation resistance Primary/secondary >_ 100 MQ 

Primary/ground >_ 100 MS) 

(1) These values are to be taken 'nto account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices. 

NOTE: In order to restart the power supply after a detected output overload, short 
circuit, or over -voltage condition on the 24V BAC, you must switch the primary 
power line to the off state, wait 1 minute, and then switch the primary power line back 
to the on state. 
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Power Consumption Breakdown 

Characteristics of the BMX CPS 2010 Power Supply Module 

General 

Characteristics 

The BMX CPS 2010 module is a direct current power supply module. 

The following table shows the characteristics of the BMX CPS 2010 module. 

Characteristics of 
the primary block 

Nominal voltage 24 VDC insulated 

Voltage range 18 - 31.2 V 

Nominal current consumption 1 A at 24 V 

Initial power -up at 25 °C (1) InRush current I 30 A at 24 V 

12t 

at locking 
< 0.6 A2s at 24 V 

It 

at locking 
<... 0.15Asat24V 

Acceptable duration of power interruptions < 1 ms 

Built -in over -current protection By internal, inaccessible fuse 

Characteristics of 
the secondary block 

Total usablepower 17 W 

3V3_BAC output Nominal voltage 3.3 V 

Nominal current 2.5 A 

Power (typical) 8.3 W 

24V BAC output Nominal voltage 24 VDC 

Nominal current 0.7 A 

Power (typical) 16.5 W 

3V3_BAC and 24V BAC output protection Against overload, short circuits and over -voltage 

Maximum Dissipated Power 8.5 W 

Characteristics of 
the auxiliary 
functions 

Alarm relay Normally open dry contacts 

Display Front panel LED 

Back -up battery No 

Dielectric resistance at 50 Hz -1 mn and at 
an altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range 

Primary/secondary 
(24V_BAC /3V3_BAC) 

1,500 Vrms 

Primary/ground 1,500 Vrms 

Insulation resistance Primary/secondary >_ 10 MSI 

Primary/ground >_ 10 MS-2 

(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices. 
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Power Consumption Breakdown 

Characteristics of the BMX CPS 3020 Power Supply Module 

General 

Characteristics 

The BMX CPS 3020 module is a direct current power supply module. _ 

The following table shows the characteristics of the BMX CPS 3020 module. 

Characteristics of 
the primary block 

Nominal voltage 24 VDC -48 VDC insulated 

Voltage range 18 - 62.4 V 

Nominal current consumption 1.65 A at 24 V 
0.83 A at 48 V 

Initial power -up at 25 °C (1) InRush current I 30 A at 24 V 
60 A at 48 V 

12t 

at locking 
_< 1 A2s at 24 V 

< 3 A2s at 48 V 

It 

at locking 
_ <0.2Asat24V 
< 0.3 As at 48 V 

Acceptable duration of power interruptions <_ 1 ms 

Built -in over -current protection By internal, inaccessible fuse 

Characteristics of 
the secondary 
block 

Total usable power 32 W 

3V3_BAC output Nominal voltage 3.3 V 

Nominal current 4.5 A 

Power (typical) 15 W 

24V BAC output Nominal voltage 24 VDC 

Nominal current 1.3 A 

Power (typical) 31.2 W 

3V3_BAC and 24V BAC output protection Against overload, short circuits and over -voltage 

Maximum Dissipated Power 8.5 W 
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Power Consumption Breakdown 

Characteristics of 
the auxiliary 
functions 

Alarm relay Normally open dry contacts 

Display Front panel LED 

Back -up battery No 

Dielectric resistance at 50 Hz -1 mn and at 
an altitude in the 0 - 4,000 m (32 - 7,232 ft) 
range 

Primary/secondary 
(24V_BAC /3V3_BAC) 

1,500 Vrms 

Primary/ground 1,500 Vrms 

Insulation resistance Primary/secondary >_ 10 MQ 

Primary/ground ? 10 MQ 

(1) These values are to be taken into account for the start-up of several devices 
simultaneously or for establishing the size of the protection devices. 
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BMX XBP xxxx Racks 

IV 

Subject of this Part 

What's in this Part? 

This part concerns BMX XBP racks used to create Modicon M340 PLC stations. 

This part contains the following chapters: 

Chapter Chapter Name Page 

15 Introduction to BMX XBP xxxx Racks 165 

16 Installation and Assembly of BMX XBP xxxx Racks 169 

17 BMX XBE 1000 rack extender module 181 

18 BMX XBP xxxx Rack Functions 197 
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BMX XBP Racks 
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Introduction to BMX XBP xxxx 
Racks 15 

Subject of this Section 

This section deals with: 

general information about BMX XBP »» racks 
the physical description of these racks 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Introduction to the BMX XBP xxxx Racks 166 

Description of the BMX XBP xxxx Racks 168 
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Introduction to BMX XBP Racks 

Introduction to the BMX XBP xxxx Racks 

General 

Illustration 

The BMX XBP xxxx racks constitute the basic element of Modicon M340 PLC 
stations. 

These racks ensure the following functions: 

mechanical function: The racks enable all PLC station modules to be fastened, 
(power supply module, processor, discrete /analog input/output modules, 
application- specific modules). These racks may be fastened on various 
mountings: 

in cabinets 
in the machine housings 
on the panels 

electrical function: the racks provide: 
the required power supply for each module on a single rack 
service signals and data for the entire PLC station 

The following table shows the different BMX XBP xxxx racks. 

Designation Illustration 

BMX XBP 0400 
rack 

The following 

Çl 

LJ} 
(. III 

diagram 

4 ÌI 
IjI `III I, 

0 1_I, 
III 

shows the 

..,' 

. 
Il II . 11 

BMX XPB 0400 rack: 

BMX XBP 0600 
rack 

The following 

t 

IV 
1. I I Q 

diagram 

II 

shows the 

i IPA 

BMX XPB 0600 rack: 

1 
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Introduction to BMX XBP Racks 

Designation Illustration 

BMX XBP 0800 
rack 

The following diagram shows the BMX XPB 0800 rack: 

BMX XBP 1200 
rack 

The following diagram shows the BMX XPB 1200 rack: 
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Introduction to BMX XBP Racks 

Description of the BMX XBP xxxx Racks 

Introduction 

Illustration 

Description 

The following pages describe the BMX XBP racks. 

The following illustration shows a typical BMX XPB 0800 rack: 

The following table describes the different components of a rack. 

Number Description 

1 Metallic mounting which performs the following functions: 
supports the PLC bus electronic card and protects it from EMI and ESD type interference 
supports the modules 
provides mechanical rigidity to the rack 

2 Ground terminal for grounding the rack 

3 Holes for fastening the rack to a mounting. These holes take M6 screws. 

4 Protection bar fastening points 

5 Screw holes for the module mounting screws. 

6 40 -pin female connector for extension module. This connector is marked XBE. 

7 40 -pin female connectors for connection between the rack and each module. 
The rack is supplied with covers protecting these connectors. The covers must be removed before 
installing the modules. 
The two connectors located the furthest left and marked CPS are always dedicated to the rack's power 
supply module. The other connectors, marked 00, 01, 02, etc are for all other types of module. 

8 Windows for anchoring the module plugs. 
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Installation and Assembly of 
BMX XBP xxxx Racks 16 

Subject of this Section 

This section deals with: 

installation of the BMX XBP racks 
assembly of the BMX XBP racks 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Rack Installation 170 

Mounting and Fastening the Racks 173 

Grounding the BMX XBP xxxx Rack and the BMX CPS xxxx Power Supply 
Module 

175 

BMX XSP xxxx Protection Bar 177 

BMX XEM 010 Protective Cover for an Unoccupied Position 179 
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Installation and Assembly of BMX XBP Racks 

Rack Installation 

Introduction 
When assembling BMX XBP racks certain installation rules must be complied 
with. 

Module Installation Rules: Description 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION 

Install the racks lengthways and horizontally to facilitate ventilation. 

Various module (power supply, processor, input/output, etc.) are cooled by natural 
convection. Other positions may cause overheating and unexpected equipment 
operation. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

If the racks are installed in a cabinet, you are advised to comply with the following 
measures: 

leave a minimum space of 80 mm (3.15 inch) above and 60 mm (2.36 inch) 
below the modules to facilitate air circulation 
leave a minimum space of 60 mm (2.36 inch) between the modules and the 
wiring ducts to facilitate air circulation 

The minimum depth of the cabinet should be: 

150 mm (5.91 inch) if the rack is fastened to a plate 
160 mm (6.30 inch) if the rack is mounted on a 15 mm (0.59 inch) deep DIN rail 
if XBE rack extender modules are used, the BMX XBC K cables with 
connectors angled at 45° are recommended. 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION DUE TO OVERHEATING MODULES 

Maintain proper thermal distances when installing the racks to prevent overheating 
and unexpected equipment operation. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 
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Installation and Assembly of BMX XBP Racks 

Illustration 
The following illustration shows the rules of installation in a cabinet: 

2 

i 

i 
1 

1 

i 

a 

B 

a Greater than or equal to 60 mm (2.36 inch) 

b Greater than or equal to 80 mm (3.15 inch) 

1 Installation or casing 

2 Wiring duct or tray 
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Installation and Assembly of BMX XBP Racks 

Rack Dimensions: Illustrations 
The following illustrations show the overall dimensions (mm / inch) of the 
BMX XBP N racks: 

19 / 0.75 

372.8 /14.68 

503.2 / 19.19.81 

IY 1°i1111Y1i11YlYlY1°i' 
f f f :"i [ 

,® -1. n 

® e o 1., 
t] C u o 
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Installation and Assembly of BMX XBP Racks 

Mounting and Fastening the Racks 

Introduction 
BMX XBP racks may be mounted on: 

35 mm (1.38 in) wide DIN rails (except for BMX XBP 1200 rack) 
Panels 
Telequick Mounting Grids 

The installation rules must be complied with, irrespective of the mounting used. 

Mounting on 35 mm Wide DIN Rails 

Racks are fastened to 35 mm (1.38 in) wide and 15 mm (0.59 in) deep DIN rails with 
four HM6 screws freely spaced along the rail. 

Mounting on a 35 mm (1.38 in) wide and 7.5 mm (0.295 in) deep DIN rail is possible, 
but in this case the product withstands less mechanical stress. 

The following table explains the procedure for mounting a rack on a DIN rail. 

Step Description Illustration 

1 Position the PLC on the DIN rail as 
indicated in the illustration. 

The following illustration 
mounting on a DIN rail: 

Spring 

illustrates 

2 Press down on the rear section of the 
rack (1) in order to compress the 
springs, then tip the rack backwards 
against the rail (2). 

J 
i, 

ti 2 i 

3 Release the rack to lock it. 

To remove the rack, perform the mounting procedure in reverse. 

Press down on the rear section of the rack (1) in order to compress the springs, then 
tip the rack forwards to disengage it from the rail (2). 

NOTE: To make sure that the PLCs continue to operate correctly when there is 
severe electromagnetic interference, you must mount the modules on properly 
grounded metallic mountings. 

NOTE: Racks longer than 400 mm (15.76 in) (more than eight positions) are not 
compatible with DIN rail mounting. 
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Installation and Assembly of BMX XBP Racks 

Mounting on Panels 

The illustration below shows the screw -hole layout for mounting a rack on a panel 
(dimensions in mm / inch): 

Four fastening holes 
(1) 

(1) The diameter of the fastening holes must allow use of M4, M5, M6 and UNC #6 
screws (from 4.32 to 6.35). 

The following table shows the main characteristics of the different BMX XBP 
racks. 

Rack a b Size of the rack and 
extension module 

BMX XBP 0400 207.8 mm (8.187 in) 242.2 mm (9.543 in) 243.4 mm (9.59 in) 

BMX XBP 0600 273 mm (10.756 in) 307.6 mm (12.12 in) 308.8 mm (12.167 in) 

BMX XBP 0800 338.2 mm (13.325 in) 372.8 mm (14.69 in) 374 mm (14.736 in) 

BMX XBP 1200 468.6 mm (18.463 in) 503.2 mm (19.826 in) 504.4 mm (19.873 in) 

Mounting on Telequick AM1 -PA and AM3 -PA Mounting Grids 

The illustration below shows the mounting of a rack on a mounting grid (dimensions 
in mm): 

AF1-EA6 AM1-PA 

000001/ 1000 00000 o milm.+ .-.m m o O m l1_ II' 0 0 -- ,. - i i -. .O 
o.; ir 1 i :ó o._ - - .o o. o 

.-.E.,. - - -=+ -- -a T. : ó 
°o :. i/I 1 °o 00000000000ó00 

Fasten the rack with four M4, M5, M6 or UNC #6 screws (4.32 - 6.35). 
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Installation and Assembly of BMX XBP Racks 

Grounding the BMX XBP xxxx Rack and the BMX CPS xxxx Power Supply 
Module 

General 

Grounding a Modicon M340 PLC configuration involves the racks and the power 
supply modules. 

Grounding the Rack 

Protective grounding of the racks must be performed by connecting a ground cable 
between the protective earth of the installation and the screw located on the left- 
hand side of the rack, close to the power supply module. This screw is used to 

connect two cables (1.5 to 2.5 mm2 or in AWG size, 16 to 13). Every rack in the PLC 
station must be grounded. 

Grounding the Power Supply Module 

Just like the rack, the Protective Earth (PE) terminal located on the power supply 
module must be connected to the protective earth of the installation in one of the 
following two ways: 

Using a separate cable, independent of the rack ground cable, and directly 
connected to the protective earth of the installation. 
Using a cable connecting the ground screw of the rack to the Protective Earth 
(PE) terminal of the module from the power supply (where the rack is already 
grounded). 

A DANGER 
HAZARD OF ELECTRIC SHOCK 

Power supply module must be grounded. Do not connect anything else to the 
power supply ground. 

Failure to follow these instructions will result in death or serious injury. 
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Installation and Assembly of BMX XBP Racks 

Illustrations 

The following illustration shows how the rack and the power supply module are 
ground connected using two independent ground cables: 

Power supply mod le 
terminal block 

Rack groun 
screw 

Protective Earth Installation network 
power supply 

The following illustration shows how the rack and the power supply module are 
ground connected, with the two Protective Earth (PE) terminals connected to each 
other: 

Power supply mod le 
terminal block 

Rack groun 
screw 

-rte Protective Earth Installation network 
power supply 

NOTE: The wiring illustration shown above is possible only if the cable extremities 
(which are screwed to the grounding bus of the rack) are equipped with ring or spade 
lugs able to insure a permanent fixation even if the screw is slack. 

a DANGER 
HAZARD OF ELECTRIC SHOCK 

Use only cables with ring or spade lugs to ensure connection to ground. Ensure 
grounding hardware is tightened properly. 

Failure to follow these instructions will result in death or serious injury. 
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Installation and Assembly of BMX XBP Racks 

BMX XSP xxxx Protection Bar 

General 

To guarantee protection against electromagnetic perturbations, the cable shielding 
is not connected to the module shielding, but directly to the ground. 

This connection may be made using any method but a protection bar is provided in 

order to facilitate the set up. 

The protection bar is fastened at each end of the rack and provides a connection 
between the cable and the grounding screw. 

Protection Bar Description 
A protection bar is used in three cases: 

counting module with 10 -pin, 16 -pin and 20 -pin terminal blocks 
analog module with 20 -pin terminal block and 40 -pin connector 
processor connected to an XBT console via the USB port 

The protection bar kit references are as follows: 

BMX XSP 0400 bar to be fastened to the BMX XBP 0400 rack 
BMX XSP 0600 bar to be fastened to the BMX XBP 0600 rack 
BMX XSP 0800 bar to be fastened to the BMX XBP 0800 rack 
BMX XSP 1200 bar to be fastened to the BMX XBP 1200 rack 

Each kit includes the following components: 

one metallic bar 
2 bases 
one set of spring locking clamp rings to fasten the cables to the protection bar. 

The following illustration illustrates a protection bar fastened to a rack: 

Rack 

Base 

Metallic bar 

Clamp ring 
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Installation and Assembly of BMX XBP Racks 

Clamp rings are sold in sets of 10 and are available under the following references: 

STB XSP 3010: small rings for fastening USB connection cables 
STB XSP 3020: large rings for fastening analog and counting modules 
connection cables 

NOTE: A protection bar does not modify the volume necessary when installing and 
uninstalling modules. 

Connecting a Console to a Processor 
Two connection cables are available to connect a human -machine interface to the 
processor USB port: 

BMX XCA USB 018, 1.8 m in length 
BMX XCA USB 045, 4.5 m in length 

Both of these cables are fitted with a connector at each end: 

Type A USB: connects to the console 
Type mini B USB: connects to the processor 

On the type A USB connector side, these cables are fitted with a metallic ground 
connection to be screwed to a grounded object. 

On the type mini B USB connector side, these cables are fitted with a: 

metallic ground connection to be screwed to a grounded object 
bare section to be fastened to the protection bar with a clamp ring 
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Installation and Assembly of BMX XBP Racks 

BMX XEM 010 Protective Cover for an Unoccupied Position 

At a Glance 

Description 

If a position is unoccupied on a rack, you are advised to install a BMX XEM 010 
cover in this slot, in order to protect it. 

The cover is installed and attached to the rack like a narrower version of a normal 
module. You are advised to use this cover on each unoccupied position on the rack 
to comply with the IP20 protection index. 

BMX XEM 010 covers are sold in sets of 5. 
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BMX XBE 1000 rack extender 
module 17 

Goal of this Chapter 

The goal of this Chapter is to introduce the rack extender module and its installation. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Rack Extender Module Introduction 182 

Rack Extender Module Physical Description 184 

Rack Extender Module Installation 185 

Rack extender Module Configuration 189 

Rack Extender Module Diagnostics 192 

Rack Extender Module Accessories 194 

35012676 07/2011 181 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 412 of 781



BMX XBE 1000 rack extender module 

Rack Extender Module Introduction 

General 

The Modicon PLC rack extender module makes it possible to connect a maximum 
of 4 racks, depending on the CPU, distributed along a maximum length of 
30 meters. The racks are daisy chained together via the extension modules. 

Example of topology 
A typical system consists of: 

A rack extender module (BMX XBE 1000) in each rack, 

A power supply module in each rack, 

One CPU for the complete system, 

2 line terminators, TSX on the first rack and TLY on the last. 
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BMX XBE 1000 rack extender module 

Module consumption 
Consumption on 3.3 VDC power supply: 22 mA. 

Dissipated power on the 3.3 VDC rack power supply : 73 mW. 

Consumption on 24 VDC rack power supply : 160 mA 

Dissipated power on the 24 VDC rack power supply : 3.84 W 
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BMX XBE 1000 rack extender module 

Rack Extender Module Physical Description 

Illustration 

Table of labels 

1 3 

The BMX XBE 1000 module is composed of the following elements: 

Label Description 

1 Module status LEDs on the front: 
RUN LED: indicates the operating status of the module, 

COL LED: indicates a collision error of the module, 

0 to 3 LEDs: indicates the rack address of the module. 

2 Two female SUB.D 9 pin connectors for bus cables or terminators. 

3 Coding switches. 
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BMX XBE 1000 rack extender module 

Rack Extender Module Installation 

Installation 
The following modules must be placed in these slots: 

The BMX XBE 1000 module is installed on each BMX XBP rack in the slot 
marked XBE. 
Each rack must include a power supply module, in position CPS. 
The processor must be installed in the main rack (rack 0) in position 00. 

The following illustration shows the installed the BMX XBE 1000 extender module 
with power supply, processor and two I/O modules in the main rack (rack 0): 

A DANGER 
HAZARD OF ELECTRIC SHOCK 

Disconnect all power sources before installing the module. 

Failure to follow these instructions will result in death or serious injury. 
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BMX XBE 1000 rack extender module 

Assembly 
The assembly of the BMX XBE 1000 module is similar to the assembly of the 
BMX P34 processors (see page 76), and generally speaking, similar to the 
assembly of the other modules. 

Leave 12 mm of free space on the right side of the rack to insure a free flow of air 
for cooling. Leave 35 mm in front of the module for the local bus connector and 
terminator. 

Grounding of the Rack Extender Module 

The BMX XBE 1000 module is equipped with ground connection contacts 
(see page 25). 

Building a Modicon M340 Sta tion Using BMX XBP Racks 

The BMX XBP racks can be used to build a PLC station that contains a 
maximum of: 

Station Maximum number of 
racks Processor OS Version 

For a BMX P34 1000/2010/20102 /2020/2030/20302 station 01.00 1 BMX XBP racks 

For a BMX P34 1000 station >= 02.00 2 BMX XBP racks 

For a BMX P34 2000/2010/20102 /2020/2030/20302 station >= 02.00 4 BMX XBP racks 
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BMX XBE 1000 rack extender module 

Diagram: 

Legend: 
(1) The same station can contain 4, 6, 8 and 12 position racks that are intercon- 
nected by Extension cables (see page 194). 
(2) The local bus must have a Line terminator (see page 194) fitted at each end. 

NOTE: The cumulative length of all the BMX XBC K or TSX CBY K cables used 
in a PLC station must not exceed 30 meters. 
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BMX XBE 1000 rack extender module 

Extension Cable 

Line Terminators 

Racks are connected by means of BMX XBC K or TSX CBY K extension 
cables which are connected to the 9 -pin SUB -D connectors situated on the 
BMX XBE 1000 module of each main and extension rack. 

The BMX XBE 1000 modules of the two racks situated at the start and at the end of 
the chain must always be fitted with TSX TLY EX line terminators on the unused S- 
pin SUB -D connectors. 

Line terminators are labeled A/ or /B. A PLC station that uses extension modules 
must use one line terminator labeled A/ and one labeled /B. 

For example, if the extension module in the first rack of the chain contains a 
terminator labeled N, then the extension module in the last rack must contain a 
terminator labeled /B 

Positioning of Line Terminators on a Modicon M340 Station 
Positioning on a PLC station containing several BMX XBP extension racks: 

BMX XBE 1000 

,, TSX TLYEX 

BMX XBP xxxx 

BMX XBP xxxx 

BMX XBP xxxx 

BMX XBC xxxK / TSX CBY xxxK 

--F 

TSX TLYEX 

B 

Positioning on a PLC station containing a single BMX XBE 1000 extension module: 

BMX XBE 1000 

y TSX TLYEX 

BMX XBP xxxx 
LJ o 

TSX TLYEX 

e 
A/ 

e 

I 
e 
B 

0 

/B 
0 

I 

A/ 

e 
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BMX XBE 1000 rack extender module 

Rack extender Module Configuration 

At a Glance 

The rack extender modules are configured using microswitches on the side of the 
modules. The configuration of the module must be done before mounting the 
module on the rack. 

PLC station rack addressing depends on the number of racks used: 

PLC station built with a single rack, 

PLC station built with extension racks. 

Station built with a single rack 
If the PLC station is built with a single rack, the rack address is implicit and has a 
value of O. 

If a rack extender module is installed in this rack, line terminators must be connected 
to the local bus connectors, and the microswitches on the side of the module must 
be configured for rack 0 (refer to the table of rack addresses in the next paragraph). 

Station built with extension racks 
For a PLC station built with extension racks, an address must be assigned for each 
station rack. This address is coded using 3 microswitches on the side of the module. 

Microswitches 1 to 3 are used to code the rack address on the local bus (address 0 

to 3). 
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BMX XBE 1000 rack extender module 

Diagram showing the microswitches: 

Table of rack addresses: 

Switch Rack Address 

0 1 2 3 

1 OFF OFF OFF OFF 

2 OFF OFF ON ON 

3 OFF ON OFF ON 

4 Not applicable 

NOTE: On delivery, all the microswitches are delivered in the OFF position 
(address 0). 
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BMX XBE 1000 rack extender module 

Assigning addresses to different racks 

Address 0: this address is always assigned to the rack which supports the 
BMX P34 moo( processor. 

This rack can be located in any position in the chain. 

If two or more racks are configured with address 0, only the rack supporting the 
processor will function correctly. 

Addresses 1 to 3: can be assigned in any order to all the other extension racks in 

the station. 

If two or more racks are configured with the same rack address (other than 0), the 
behavior depends on the position of the modules in those racks: 

If each module position is only used once, the modules will function correctly. 

If modules are mounted in the same position on two or more racks, those racks 
will not function, the access to them will be blocked. 
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BMX XBE 1000 rack extender module 

Rack Extender Module Diagnostics 

BMX XBE 1000 Module LEDs 

The BMX XBE 1000 module display panel, located on the front of the module, is 
used for diagnostics. 

Illustration:display panel (see page 184) 

Description 

RUN COL 

0 1 

2 3 

4 ;5 
6 

The following table describes the different LEDs and their meanings: 

LED Pattern Indication 

RUN 
(green): 
operational 
state 

on Module functioning normally 

off The power supply is no longer present, or 

Internal module detected error 

COL (red): 
collision 
error 
detected 

on Two or more racks are coded with the same rack address, and 
either: 

Rack address is 0: this rack does not contain the processor; 
modules are mounted in the same rack position on each rack. 
There will be no communication on the local bus for this rack 

or 
Rack address is not 0: modules are mounted in the same rack 
position on each rack. There will be no communication on the 
local bus for this rack. 

off The rack addresses are correct. 

0 to 3 

(green): 
on Rack address 
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BMX XBE 1000 rack extender module 

To resolve a collision error detected, carry out the following actions: 

Step Action 

1 Power off the principal supply of the racks in collision. 

2 Correct the rack address. 

3 Power on the principal supply. 
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BMX XBE 1000 rack extender module 

Rack Extender Module Accessories 

Extension Cable BMX XBC K and TSX CBY K 
These cables of predetermined length are used to chain BMX XBP - - racks and to 
transport the different local bus signals. 

They are equipped at each end with a male 9 -pin SUB D connector, which connect 
to the female 9 -pin SUB D connector on the rack extender modules. 

The BMX XBC K cables use connectors angled at 45 °. 

BMX XBC K 

TSX CBY K 

NOTE: The cumulative length of all the cables used in a PLC station is limited to 
30 meters. 

A CAUTION 
INRUSH CURRENT 

Insertion and extraction of a BMX XBC K or a TSX CBY '»K cable must only be 
done with all the station's elements switched off (racks, PC, etc.) 

Failure to follow these instructions can result in injury or equipment damage. 
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BMX XBE 1000 rack extender module 

Summary table of different cable types available: 

Reference Length 

Modicon M340 cable BMX XBC 008K 0.8 m 

BMX XBC 015K 1.5 m 

BMX XBC 030K 3 m 

BMX XBC 050K 5 m 

BMX XBC 120K 12 m 

Premium cable TSX CBY 010K 1 m 

TSX CBY 030K 3 m 

TSX CBY 050K 5 m 

TSX CBY 120K 12 m 

TSX CBY 180K 18 m 

Line Terminators TSX TLY EX 

The local bus must be fitted with a line terminator at each end. 

Line terminators are made up of a 9 -pin SUB D connector and a cover containing 
the adaptation components. They are mounted on the 9 -pin SUB D connector on the 
extension module at each end of the line. 

Illustration 

35012676 07/2011 195 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 426 of 781



 

BMX XBE 1000 rack extender module 

TSX TLY EX line terminators are provided in pairs marked N and /B. The must be 
fitted with a terminator N at one end and a terminator /B at the other end. 

A CAUTION 
INRUSH CURRENT 

Insertion or extraction of a line terminator must only be done with all the station's 
racks switched off. 

Failure to follow these instructions can result in injury or equipment damage. 
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BMX XBP xxxx Rack Functions 

18 

Subject of this Section 

This section describes the different functions of the BMX XBP racks. 

What's in this Chapter? 

This chapter contains the following topics: 

Topic Page 

Module Addressing 198 

Installing the Power Supply Modules, Processors and Other Modules 199 
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BMX XBP Rack Functions 

Module Addressing 

Introduction 

Module Addressing 

For all racks, the module address is geographic. It is based on its position on the 
rack. 

The following table shows the module addresses depending on the rack used. 

Rack reference Number of slots available for the 
modules 

Module address 

BMX XBP 0400 4 00 - 03 

BMX XBP 0600 6 00 - 05 

BMX XBP 0800 8 00 - 07 

BMX XBP 1200 12 00 - 11 
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BMX XBP Rack Functions 

Installing the Power Supply Modules, Processors and Other Modules 

General 

A rack must house one power supply module and one processor. 

Module Installation Rules 

The rules for installing modules on a rack are as follows: 

The power supply module must always be installed in the slot marked CPS. 
The processor must be installed in the slot marked 00. 
The I/O and application- specific modules are installed in slots marked 01 to n (n 

varies according to the rack, see below table). 
The extension module is always installed in the slot marked XBE. 

A WARNING 
UNEXPECTED EQUIPMENT OPERATION 

Check that the processor module is installed in slot 00 before powering up the 
system. Otherwise unexpected equipment operation can result. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage. 

The following illustration shows the BMX XBP 0400 rack with the module slot 
numbers: 

It is possible to connect three I/O and application- specific modules to this rack using 
the connectors marked 01 to 03. 
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BMX XBP Rack Functions 

The following table describes the slot numbers to which the I/O and application - 
specific modules may be connected on BMX XBP racks. 

Rack Module slot number (n) 

BMX XBP 0400 01 - 03 

BMX XBP 0600 01 - 05 

BMX XBP 0800 01 - 07 

BMX XBP 1200 01 - 11 
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Index 

A 
agency approvals, 33 
alarm relays 

power supplies, 143 

B 
BMXP341000, 51 
BMXP342010, 51 
BMXP342020, 51 
BMXP342030, 51 
BMXRMS008MP, 78 
BMXRMS008MPF, 78 
BMXRMS128MPF, 78 
BMXXBE1000, 181 
BMXXBP0400, 45 
BMXXBP0600, 45 
BMXXBP0800, 45 
BMXXBP1200, 45 
BMXXCAUSB018, 53 
BMXXCAUSB025, 53 
BMXXEM010, 179 
BMXXSP0400, 177 
BMXXSP0600, 177 
BMXXSP0800, 177 
BMXXSP1200, 177 

C 
CANopen 

connectors, 56 
compliance, 33 

D 
diagnosing CPU modules, 87, 88, 94 
diagnosing power supplies, 140 
diagnostics for power supplies, 139 

E 
Ethernet 

connectors, 58 
event response time, 112 

F 
fusing, 120 

G 
grounding, 25 

power supply, 175 
rack, 175 

grounding accessories, 177 
BMXXSP0400, 177 
BMXXSP0600, 177 
BMXXSP0800, 177 
BMXXSP1200, 177 
BMXXTSCPS10, 123 
BMXXTSCPS20, 123 
STBXSP3010, 177 
STBXSP3020, 177 
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Index 

I 

installing CPUs, 75 
installing power supplies, 119, 129 
installing racks, 169 

M 
M340 

hardened, 26 
ruggedized, 26 

memory 
CPU modules, 73 

memory cards, 78 
Modbus 

connectors, 54 

P 
performance, 99 
power consumption, 147 

R 
rack extender modules, 181 

real -time clocks, 62 

s 
STBXSP3010, 177 
STBXSP3020, 177 

V 
VAC power systems, 137 
VDV power systems, 137 

w 
wiring accessories 

BMXXCAUSB018, 53 
BMXXCAUSB025, 53 
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PRATT SAFETY SYSTEMS Technical Data Sheet No. SE607 

PRRTT PAGE: 1 of 7 

ISSUE: A REV: 1 

DATE: 6JUN08 

FREE STANDING SHOWER AND 
AEROSTREAM EYE /FACE WASH 

WITH FOOT PEDAL 

MODEL: SE607 
BRAND: PRATT 

DESIGNED AND MANUFACTURED IN ACCORDANCE WITH 

AUSTRALIAN STANDARD AS 4775 AND ANSI STANDARD Z358.1 

FOR CUSTOMER SERVICE CONTACT 
PRATT SAFETY SYSTEMS 

Phone: 1300 133 226 (International +612 8718 2192) 
Fax: 1300 134 015 (International +612 8718 2121) 

Email: PRATTCS@TYCOINT.COM 

A 1 6JUN08 UPDATE CONTACT, STANDARDS REF MW 

A 

ISS 

0 

REV 

14/11/02 ESTABLISHED AND ISSUED FOR USE 

DATE REVISION DESCRIPTION 

SM-C 

BY CHK APP 

COVER PAGE / REVISION STATUS 
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PRATT SAFETY SYSTEMS Technical Data Sheet No_ SE607 
4 

PRODUCT: SHOWER & AEROSTREAM EYE/FACE WASH + FOOT PEDAL 

AAOdeI Nos. SE607 

PAGE: 2 of 7 

ISSUE A REV: 
GATE 6JUN08 

PRODUCT DESCRIPTION: 
Combination free standing deluge shower and 
Aerostream eye/face wash with stainless steel bowl. 
Shower activated by triangular pull rod. 
Eyefface wash activated by push plate or fool pedal. 

ó 

E 
E 

883mm Ref. 

0508mm 
(AS 4775) 

453mm Ref 

5 

Total width of shower 
(side to side): 476mm Ref. 

t 
E 
E 

1 

m 
cc 
E 
E 

m 

SPECIFICATIONS: 
1. Water supply Inlet: 25mm (1" BSP taper) 
2. Waste water outlet: 38mm O.D. tube. 

Finish: Natural polished stainless steel. 
Shower. 

3. Shower head: ABS plastic (optional 304 stainless steel). 
4. Stanchion: 38mm stainless steel tube. 
5. Bail valve: 25mm full port 316 stainless steeL 
6. Activation: Triangular pendant. 

Eye wash: 
7. Bowl: Stainless steel. 
8. Spray heads (2): AES resin body complete with 

(3) chrome plated aerated nozzles each. 
9. Dust covers: ABS. 

10. Strainer: Mesh - 304 stainless steel. 
11. Ball valve: 15mm full port 316 st.st. crw push flag lever. 
12. Foot activation mechanism: Stainless steel. 
13. Accessory outlet 1/2' BSPM capped 
NOTE: All stainless steel is grade 304 unless stated otherwise. 

4 ANCHOR HOLES P11 

100m 

150m 

FLOOR MOUNTING PLATE 
VIEW SECTION THROUGH A -A 

NOTE: 
Recommended minimum water delivery 
supply pipe line 25mm. 

_ Recommended minimum 150 litres per 
minute at 140 kPa flow pressure. 
Weight: 13kg 
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PRATT SAFETY SYSTEMS Technical Data Sheet No. SE607 

PRODUCT: SHOWER & AEROSTREAM EYE/FACE WASH + FOOT PEDAL 

MOON NOB. SE607 

PAßE: 3 CI 7 

OWE A REV:1 
DATE: 6JUN08 

REPAIR PARTS LISTING: 

AERATOR CAP 

MESH SCREEN (3) 

AERATOR SPRAY CUP 

PERFERATED DISC 

05.1177 

TYPICAL AERATOR CAP ASSEMBLY 

511701- 
531113_// 

05.1177 

531131 511706 

511718 

516217 

515622 

PART OTY DESCRIPTION 
05 -1177 8 AERTR CAP&SCRNS 81.A9G3.1.C171 
511328 1 TEE MALE 15MM NICKEL PLATED 
511700 2 STRAINER MESH 12' H5 (NE876) 
511701 4 OUST COVER PIN PLASTIC 

511706 2 NZLE BODY AERATED FM/ASH PLSTC 
511718 2 O-RING MRO 16:Q.51NITRL' 
511756 2 SCREW METERING 316 M12x1.25 SS 
515822 4 SCREW SLF TAP 304SS STPPX10-40 
518213 1 ORNG 36.51Dx42.9006221 NIT N70 

518215 1 BOWL COUNT WASHER 38x58x5mmRU8 
516217 2 WASHER SEAL NOZZLE NITRILE N70 
520129WH 1 MANIFOLD ELBOW RH CPB WHOSE 
520130WH 1 MANIFOLD ELBOW LH CPB WHOSE 
531018 1 VLVE BALL 2PCE I/2BSP 318 
531020 1 HANDLE PUSH SE a PEM SERIES 
531027 1 FOOTPEDAL ASSY CAN CHAIN&LINK 
531030 1 BOWL DRAIN CONNECTOR MCD 
531038 1 PULL ROD ASSY CAN NUT &WASHER 
531039 1 STANCHION LOWER SHOWER LNG DRA 
531044 1 SHOWER ARM BENT COMPLETE STD 
531108 1 BOWL ASSEMBLY 
531113 2 DUST COVER ASTREAM E/F WASH RP 
531128 1 STANCHION UPPER SHOWER LONG 
531131 2 NOZZLE TRIPLE HEAD PLASTIC KIT 
531132 1 CAP OR ACCESSORY OUTLET 1/TBSP 
SE870 1 SHOWER HEAD SE870 ABS 
SE911 1 VLVE BALL2PCE 1'316SS+tEVER 

531128 

531030 

531108 

516213 

516215 

531132 

531039 
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PRATT SAFETY SYSTEMS Technical Data Sheet No. SE607 

PRODUCT: SHOWER 8 AEROSTREAM EYE/FACE WASH + FOOT PEDAL 

Model NOB- SE607 

PAGE: 4 d 7 

ISSUE: A REV:1 

DATE: 6JUN08 

ASSEMBLY INSTRUCTIONS: 
1. Remove all parts and component cartons from the box. 

The repair parts listing on pages 3 & 5 of this technical data sheet can be used for part identification. 

2. Determine position required to mount safety shower, then stand lower stanchion (531039) in its 
intended position and mark the four 011 foxing hole centres, make sure that the foot print surface 
is level. Drill holes in floor, then boil lower stanchion down using four suitable anchors. 

3. Place the bowl drain connector (531030) through the drain hole in the bowl assembly (531108) and 
slide the bowl connection washer (516215) over the outer end of the bowl drain connector, (on the 
outside of the bowl). 

4. Position the above assembled components onto the lower shower stanchion waste connecting spud, 
then using the hexagon tool provided. tighten bowl drain connector while making sure that the bowl is 
positioned with the nozzle mounting outriggers aligned to left and right side. 

5. Next assemble as a unit the shower head (SE870), shower arm bent (531044), 25mm ball valve 
(SE911) and pull rod assembly (531038). to the upper shower stanchion (531128). 

6. Remove tape used to retain the union gland 'O'ring (516213) In position during transport, and position 
the assembled upper shower assembly onto the lower stanchion, ensuring the 'O'ring seal is seated 
correctly in the tube union before tightening into position. 

7. Attach the supply hose assemblies as follows: 
a) Remove both LH 8 RH braided hose I manifold elbow assemblies (520130WH & 520129WH) 

from the narrow cardboard box. 
b) Remove tape used to retain the fitter washer (511700) within the female hose connecting nut. 
c) Loosely connect the LH & RH supply hose assemblies to the corresponding LH & RH outlet of the 

male supply Tee (511328) which is located assembled on lower stanchion behind the bowl. 

8. Attach the nozzles and manifold elbows to bowl outriggers as follows: - 
a) Remove nozzle assemblies, 3 holed flat nozzle washer seals (516217), ' O'rings (511718) and 

screws (515622) supplied In the small cardboard box. 
b) Insert an 'Orring into each of the nozzle base grooves. 'O'ring will sit just proud of the seat face. 
c) Next stage requires a Philips screw driver. two screws, flat nozzle washer seal and a nozzle 

assembly complete with installed 'O'ring. Fit assemblies one side of bowl outrigger at a time. 
d) Place the 3 holed flat nozzle washer seal over the spigot on one of the manifold elbows, rotate 

washer so as to align holes, then insert screws up through fixing holes in manifold elbow. 
e) Place the nozzle assembly (outlet facing into bowl), onto top of the bowl outrigger while placing 

the manifold elbow under it, align holes and tighten up the screws, (DO NOT OVER TIGHTEN). 
Sandwiching the outrigger between the nozzle and the seal washer I manifold elbow. 

f) Repeat above fixing operation for other bowl side. 

9. Check that unit has been assembled correctly, and then tighten up all connections. 

10. Purge water supply line then connect supply line to upper stanchion inlet (1" BSP taper) nipple. 

11. Set water flow rate and balance by adjusting the metering screws (511756) set in the outer face of 
each manifold elbow. Turn clockwise to decreases flow, anti -clockwise to increase flow. 

12. Fit the foot pedal to the base of the lower stanchion with U bolt supplied. Attach free end of the chain 
to the valve handle push plate (cut the chain to the appropriate length for proper operation). 

Note: That there are inline filters situated in the two supply hoses at the Tee (511328) coupling end. 
If the flow of water is restricted, check the filters and clean. This may occur if the connecting 
supply is not flushed prior to installation or work has been carried out on supply pipes. 
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PRATT SAFETY SYSTEMS Technical Data Sheet No. SE607 

PRODUCT: SHOWER & AEROSTREAM EYE/FACE WASH + FOOT PEDAL 

Model NOB. SE607 

PAGE: 5oí 7 

ISSUE: A REV:1 
DATE 6JUN08 

ASSEMBLY DETAILS: 
531128 STANCHION UPPER 

STANCHION COUPLING 
JOINT DETAIL 

516213'O'RING SEAL 

N0771 F MOUNTING 
JOINT DETAIL 

531039 STANCH)ON LOWER 

531108 BOWL ASSY. 

NOZZLE ASSEMBLY. 

511718 'O'RING 

BOWL OUTRIGGER 

520130WH HOSE 

511700 STRAINER MESH 
NOTE BULGE DIRECTION 

520129WH HOSE 

516217 WASHER SEAL 

520129 MANIFOLD ELBOW (RH) 

511756 METERING SCREW 

515622 SCREWS 

531020 PUSH HANDLE 

517103 QUICK UNK 

531030 DRAIN CONNECTOR 

531108 BOWL ASSY. 

516215 WASHER 

BOWL MOUNTING 
JOINT DETAIL 

531018 BALL VALVE 

517102 CHAIN UNK 

PUSH HANDLE 
DETAIL 
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PRATT SAFETY SYSTEMS I Technical Data Sheet No. SE607 
PRODUCT: SHOWER & AEROSTREAM EYE/FACE WASH + FOOT PEDAL PAGE: 6 of 7 

ISSUE: A REV. 1 MODEL No's: SE607 
DATE: 6JUN08 

RECOMMENDED MAINTENANCE PROCEDURES to AS 4775 To comply with Australian Standards, this unit must be maintained and serviced to AS 4775 and manufacturers specifications. While users are encouraged to conduct weekly checks in- house, Pratt Safety Systems can organise the Authorised Servicing of these products in your area to perform the twelve monthly service, and ensure compliance. Contact us today on 1300 133 226 to take advantage of this unique National Service Offer, or visit us on http: //www.orattsafet..com.au/ 

WEEKLY: 
1) Check that all parts are in place and are in good condition. For example, ensure that shower valve and pull rod assembly are aligned for proper operation, shower head is present, and no corrosion is evident on any components. 

2) Activate to ensure proper water supply and spray pattern of eye/face wash. 
3) Adjust water volume to eye -wash or eye/face wash as required. 
4) Operate the eye/face wash at full flow for one minute to flush the supply line. 

TWELVE MONTHLY: 
1) Perform steps 1-4 I isted above under 'weekly'. 
2) Remove aerators (05 -1177) and clean any debris lodged on the screen. 
3) The strainer for eyewash and eye/face wash units, should be cleaned by removing the connecting hoses at the tee. 
4) Check that valves are capable of going from 'off' to 'on' in one second or less. 
5) Confirm correct water supply connections. Minimum is 25mm (1 ") for showers, 20mm (3/4") for aerated eye/face washes, and 15mm (1/2 ") for eyewashes and non -aerated eye/face wash units. 6) Verify that water pressure is within specified range. Minimum flow pressure (with valve open) is 

140kPa (20psi). Maximum static pressure (with valve closed) is 860kPa (125psi). A pressure gauge may be required if pressure data is not available and the performance of the unit is doubtful. 
7) Confirm that that the water flow rate is within specified range. Recommended minimum is 113 litres per min (30 gal/min) for showers, 38 Ipm (10 gal /min) for aerated eye/face wash units, 16 Ipm (4 

gal/min) for non -aerated eye/face wash units, 12 Ipm (3 gal/min) for eyewashes, and 150 Ipm (40 gal/min) for all combination units. If measuring equipment is not available, run water from unit into a container of known size and note time required to fill it. Calculate flow rate per minute. 
8) Check that the water pattern for the shower and eye/face wash conforms to specifications. The shower 

pattern should have a minimum diameter of 508mm (20 °) at 1524mm (60") from the floor. The water 
should be substantially dispersed throughout the pattern. The eye/face wash should provide water to 
both eyes and the face at the same time. The water velocity of both units should be low enough not to cause injury to the user. 

9) Ensure that delivered water temperature is in the comfortable range of 15-35° (60- 95 °F). water temperature that is too low or too high may discourage use of the equipment for the recommended 
minimum of 15 minutes,and may itself pose a hazard. 

10) Verify that water supply is potable (pure enough to drink or bathe in) and not contaminated by algae, bacteria , chemicals,etc. 
11) Operate the shower for at least one minute to flush the supply line. 

NOTES: 
1) Units located in adverse conditions involving excess dust, temperature, corrosion, or harsh water conditions may require more frequent inspection and maintenance. 
2) Working conditions and processes change over a period of time, so a periodic review of correct placement of showers and eye/face washes is recommended. AS 4775 requires that the distance from 

any hazard to a shower or eye /face wash should not be more than 30.5 metres (100ft), and that reasonable travel time be no more than10 seconds. 
3) Each unit should be identified with a highly visible sign, the area should be well lit and highly visible. 4) Ensure that access to safety showers and eye/face wash units is not restricted by objects placed too 

closely around them and that they are on the same level as the hazard. 
5) Personnel should be trained in the proper use of safety showers and eye /face wash units. Training 

issues - who needs to be trained, when should units be used, for how long (a minimum of 15 minutes), how to turn units on and off, remove contaminated clothing to ensure water from shower reaches the skin, hold eyes open with fingers and thumbs to ensure water reaches all parts of the eye, if only one eye is contaminated, do not allow contaminant to get in the other eye. 
6) Use only genuine PRATT spare parts. 
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PRATT SAFETY SYSTEMS 1 Technical Data Sheet No. SE607 
PRODUCT: SHOWER & AEROSTREAM EYE/FACE WASH + FOOT PEDAL 

MODEL No's: SE607 

PAGE: 7 of 7 
ISSUE: A REV: 1 

DATE: 6J U N 08 

WARRANTY AND CONDITIONS OF SALE 
Subject to installation by qualified personnel and use in accordance with manufacturer's recommendations, 
all PRATT brand products are warranted to be free from manufacturing defects. This warranty extends for 
a period of 12 months from date of purchase. 
Warranty and other claims are void if use of product: contravenes governing safety standards. Freight costs 
associated with this warranty are the responsibility of the purchaser. Pratt Safety Systems reserve the right 
to verify claims under this warranty. For claims under this warranty, please contact in the first instance the 
supplier from whom the product was purchased. All PRATT products are sold in accordance with standard 
Conditions of Sale as printed on the back of company invoices. 
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Stornoway Grantham Waste Water Treatment Plant 
Operation & Maintenance Manual 
Section Eight- MDRs Structural 

SECTION 8 - MDRs Structural 
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57 Crooked Billet Drive, Brighton TAS 7030 Ph: 03 6263 4880 Fax: 03 6263 4882 
ENGINEERING 

COMPANY 

MANUFACTURERS DATA REPORT 

CLIENT STORNOWAY AUSTRALIA 

PROTECT GRANTHAM, QUEENSLAND 
ALUMINIUM ACCESS WALKWAY 
STAINLESS STEEL SCREEN SUMP 

PURCHASE ORDER No. SW 5000 

TEC JOB NUMBER 15001 & 15002 

MANUFACTURERS SERIAL No. NA 

W.S.T DESIGN REGISTRATION No. NA 

stornoway 
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HE 
ENGINEERING 

COMNANY 

57 Crooked Billet Drive, Brighton TAS 7030 Ph: 03 6263 4880 Fax: 03 6263 4882 

MANUFACTURERS DATA REPORT 

INDEX PAGE 

CLIENT STORNOWAY AUSTRALIA 

PROTECT GRANTHAM, QUEENSLAND 
ALUMINIUM ACCESS WALKWAY 
STANILESS STEEL SCREEN SUMP 

SECTION 

1. ENGINEER DESIGN - GANDY & ROBERTS ENGINEERS 

2. DESIGN /GENERAL ARRANGEMENT DRAWINGS 

3. INSPECTION & TEST PLAN 

4. MATERIAL CERTIFICATES 

5. COMPLETED PHOTOS 

stornoway 

www.theengco.com.au 
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PERFORATED & EXPANDED`' 
METAL COMPANY JJ' 

46 Derwent Park Road, Derwent Park 
Phone #03 6272 2100 
Fax# 03 6272 2200 
Email: perforatedmetal @bigpond.com 

A.B.N.: 66 040 719 064 

MAILING ADDRESS 

The Engineering Company 
PO Box 215 
Somerset TAS 7322 

O 

Packing Slip 

Invoice #: 00008040 

DATE 16/03/2012 

ORDER # 54078 

DELIVERY ADDRESS 

The Engineering Company 
Bass Highway 
Somerset TAS 7322 

2 FRP 25 Yellow ISO 3660 x 1220mm 

*Caution* Some of our products have sharp edges and are coated with oil. 

Please wear appropriate protection when handling these products. 

Total Items: 2 
Print Name d 

Signature 

Date ( T/3 /(z 
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E FR ORATED & EXPANDED ̀  
METAL COMPANY 

o 

46 Derwent Park Road, Derwent Park 

Phone #03 6272 2100 
Fax# 03 6272 2200 
Email: perforatedmetal @bigpond.com 

A.B.N.: 66 040 719 064 

MAILING ADDRESS 

The Engineering Company 
PO Box 215 
Somerset TAS 7322 

Packing Slip 

Invoice #: 00008050 

DATE 19/0312012 

ORDER # 53975 

DELIVERY ADDRESS 

The Engineering Company 
Bass Highway 
Somerset TAS 7322 

26 
26 

Misc product 
Misc product 

Aluminium Side Mount Offset Stanchion 
Aluminium Horizontal Closure Bends 

*Caution* Some of our product have sharp edges and are coated with oil. 

Please wear appropriate protection when handling these products. 

Total Items: 52 
Print Name 

Signature 

Date /773A 
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Alloy Specifications 
Available Alloys and Tempers 

Available Alloys and Tempers 

Alloy 5005 

© 

Description 

A low to medium strength alloy. Excellent in corrosion resistance, weldability and 
machinability. Used as a general purpose sheet in both building and exterior 
environments, building cladding, pressing and drawing applications. 

Chemical Specification (AS2848) 

Weight % Si Fe Cu Mn Mg Cr Zn 
Others 

Each Total 

Min. - - - - 0.50 - - - - 

Max. 0.30 0.7 0.20 0.20 1.1 0.10 0.25 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1734) 

Temper Form of Produced' 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm)2 

0 R Up to 6 105 -145 35 12 

H32 R Up to 6 115 -160 85 3 

H34 R Up to 6 135 -180 105 2 

H36 R Up to 4 160 -200 125 1 

H38 R Up to 3.25 180 - 1 

Note: 1. R = Rolled Products 

2. Minimum elongation; elongation increases with an increase in sheet or plate thickness. 
For more details refer to AS /NZS1734. 

Capra! Aluminium Limited 
Page 49 of 97 1 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 5005 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising' Brazing Cold Forming Gas Weld Inert Gas Weld 

AA' D,C' BB' B' A ,C' Al A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion' 

(per °C) 

Melting Range, 
approximate 

( °C) 

5005 - All tempers 201 30 2.70 23.8 630 -650 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x le = 0.0000236. 

2 Page 50 of 7 
© Caprai Rlumin.um imfted 
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4Ctlo 
ADRAL 

Alloy Specifications 
Available Alloys and Tempers 

Alloy 5052 

© 

Description 

A medium strength alloy. Excellent corrosion resistance especially in seawater and 
marine environments, also has good formability and weldability. Used in boat 
building, vehicles and construction. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn 

Each Total 

Min. - - - - 2.2 0.15 - - - 

Max. 0.25 0.40 0.10 0.10 2.8 035 0.10 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1734) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm)2 

0 R Up to 75 170 -215 65 14 

H32 R Up to 50 215 -265 160 4 

H34 R Up to25 235 -285 180 3 

H36 R Up to 4 255 -305 200 2 

H38 R Up to 3.25 270 220 2 

H112 R 
6 -12 
12 -75 

195 

170 
110 

65 

7 
10 

Note: 1. R = Rolled Products 

2. Minimum elongation; elongation increases with an increase in sheet or plate thickness. 
For more details refer to AS /NZS1734. 

Capra! Aluminium Limited 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 5052 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

A,A' C,C' C' A ,C' A' Al 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal Conductivity 

at 25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20° (MS /m) 

Density 
(kg /m3 x 103) 

Coefficient of 
Thermal Expansion 2 

(per °C) 

Melting Range, 
approximate 

(°C) 

5052 - O 21 2.69 24.0 595 -650 
- H38 138 20 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10-6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 
Available Alloys and Tempers 

Alloy 5083 

Description 

An alloy having the highest strength among non -heat treatable alloys. Good 
resistance to corrosion by seawater and marine environments but is not 
recommended for use in temperatures above 65 °C. Used in shipbuilding, general 
engineering and transport applications. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn Ti 

Each Total 

Min. - - - 0.40 4.0 0.05 - - - - 

Max. 0.40 0.40 0.10 1.0 4.9 0.25 025 0.15 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1734) 

Temper Form of Produced' 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm)2 

0 R 
13-40 
40 -75 

275 -350 
270 -345 

125 -200 
115 -200 

14 

H111 R 6-40 290 -350 170 -285 12 

H321 R 
5-40 
40 -75 

305 -385 
280 -385 

215 -295 
200 -295 

10 

H112 R 
6-40 
40 -75 

275 
270 

125 

115 
10 

H116 R 3 -30 305 215 10 

Note: 1. R = Rolled Products 

2. Minimum elongation; elongation increases with an increase in sheet or plate thickness. 
For more details refer to AS /NZS 1734. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 5083 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

A ,C' C,B' C,C' D' A,C' C' A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
(kg /m x 103) 

Coefficient of 
Thermal Expansion2 

(per °C) 

Melting Range, 
approximate 

( °C) 

5083 - All tempers 117 17 2.66 23.8 570 -640 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 
Available Alloys and Tempers 

Alloy 5383 

Description 

This alloy is a 5083 variant which was developed for the shipbuilding industry and 
has enhanced weldability. The other properties are the same as 5083. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn Ti Zv 

Each Total 

Min. - - - 0.7 4.0 - - - - - - 

Max. 0.25 0.25 0.20 1.0 5.2 0.25 0.40 0.15 0.20 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1734) 

Temper Form of Produced' 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm)2 

0 R 2 -40 290 145 17 

H111 R 2-40 290 145 17 

H116 R 2-40 305 220 10 

Note: 1. R = Rolled Products 

2. Minimum elongation; elongation increases with an increase in sheet or plate thickness. 
For more details refer to AS /NZS1734. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 5383 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

A ,C' C,B' C,C' D' A ,C' C' A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20°C' (MS /m) 

Density 
(kg /m x 103) 

Coefficient of 
Thermal Expansion 22 

(per °C) 

Melting Range, 
approximate 

( °C) 

5383 - All tempers 117 17 2.66 23.8 570 -640 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 206C-100°C. The coefficient tabulated must be multiplied by 10-6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6005A 

Description 

This alloy is of the magnesium silicide group and is therefore, heat treatable. 
Together with 6061 it has mechanical properties between 6106 and 6082, in the 
structural grade of tempers. It is regarded as a medium strength alloy. The alloy 
extrudes better than 6061 and 6082 which results also in better mill surface finish. 
The alloy can be interchanged with 6061 and 6082 provided the mechanical 
properties are suitable. It is difficult to produce thin wall complicated shapes in this 
alloy. 

Chemical Composition (AS2848) 

Others 
Weight% Si Fe Cu Mn Mg Cr Zn Ti Mn + Cr 

Each Total 

Min. 0.50 - - - 0.40 - - - - - 0.12 

Max. 0.9 035 03 0.5 0.7 0.30 0.20 0.10 0.05 0.15 0.50 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

F E All No Specified Properties 

0 E All 150 110 14 

T4 E All 180 110 14 

T5 E All 260 240 8 

Note: E = Extruded Only 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6005A (cont.) 

Typical Alloy Characteristics 

Corrosion Machining 
Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

Resistance Ability 

A,A' B,C' B,B' A' A ,C' Al A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion 

2 

(per °C) 

Melting Range, 
approximate 

( °C) 

6005A - T6 178 35 2.70 23.6 605 -655 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10-6 = 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6060 

Description 

A general purpose, heat treatable, alloy of the magnesium silicide group. This alloy 
has very good extrudability with good control of the mill surface finish. The 
mechanical properties tend to be low. This alloy can be interchanged with 6063. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn Ti 

Each Total 

Min. 030 0.10 - - 035 - - - - - 

Max. 0.60 0.30 0.10 0.10 0.6 0.05 0.15 0.10 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

0 E, DT Ail 130 Max. - 16 

F E No Specified Properties 

T1 E Up to 25 115 60 12 

T5 E Up to 25 150 110 8 

T591 E Up to 12 150 -205 95 -140 8 

T595 E Up to 12 170 -220 130 -160 5 

T81 DT All 225 205 8 

T891 DT A II 180 150 8 

Note: E = Extruded Only 
DT = Drawn Tube 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6060 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

A,A' C,C' A,A' Al A ,C' A' Al 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
(kg /m x 103) 

Coefficient of 
Thermal Expansion2 

(per °C) 

Melting Range, 
approximate 

( °C) 

6060 - O 218 34 2.70 23.4 615 -650 
-Ti 193 29 
- T5 209 32 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 

58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x le = 0.0000236. 
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Alloy Specifications 
Available Alloys and Tempers 

Alloy 6061 

Description 

This alloy is of the magnesium silicide group with an addition of copper, it is heat 
treatable. Together with 6005A it has mechanical properties between 6106 and 
6082 in the structural grade tempers. It is regarded as a medium strength alloy. 

The alloy can be interchanged with 6005A or 6082 provided the mechanical 
properties are suitable. 

The alloy has a medium extrudability, the mill finish is not as good as 6082 or 
6005A. It is difficult to produce thin wall complicated shapes in this alloy. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn Ti 

Each Total 

Min. 0.4 - 0.15 - 0.8 0.04 - - - - 

Max. 0.8 0.7 0.40 0.15 1.2 035 0.25 0.15 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

F E All No Specified Properties 

0 E All 150 110 14 

T4 E All 180 110 14 

T5 E 
Up to 3 

3 -6 
250 
235 

220 
210 

8 

8 

T6 E All 260 240 8 

Note: E = Extruded Only 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6061 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

B,B' B,C' B,B' Al A ,C' Ai A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion z 

(per °C) 

Melting Range, 
approximate 

( °C) 

6061 - O 180 27 2.70 23.6 580 -650 
- T4 155 23 

- T6 167 25 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 

58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x l0=0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6082 

Description 

This alloy is of the magnesium silicide group with a large addition of manganese to 
control grain structure and notch sensitivity, it is heat treatable. It is regarded as a 
medium strength alloy and has the highest level of mechanical properties of the 
6000 series structural alloys. 

The alloy has a medium extrudability that allows better control of mill surface 
finish. It is difficult to produced thin walls complicated shapes in this alloy. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn Ti 

Each Total 

Min. 0.70 - - 0.40 0.6 - - - - - 

Max. 13 0.50 0.10 1.0 1.2 0.25 0.20 0.10 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

F E No Specified Properties 

T4 E Up to 150 190 120 14 
150 -200 170 100 12 

T5 E Up to 6 270 230 8 

Up to 20 295 255 7 
T6 E 20 -150 310 270 6 

150 -200 280 240 5 

Note: E = Extruded Only 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6082 (cont.) 

Typical Alloy Characteristics 

Corrosion Machining 
Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

Resistance Ability 

A,B1 B,C' B,B' Al A ,C' A' A' 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
(kg /m3 x 103) 

Coefficient of 
Thermal Expansion 2 

(per °C) 

Melting Range, 
approximate 

( °C) 

6082 - T6 174 42 2.71 23.5 570 -645 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10 = 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6101 

Description 

This alloy has been specifically designed to maximise electrical conductivity. It is 
an alloy of the magnesium silicide group with close control of certain elements. 
The alloy is heat treatable and a variation in tempers can result in a variation in 
electrical conductivity. The mechanical properties are regarded as low. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn B 

Each Total 

Min. 030 - - - 035 - - - - - 

Max. 0.70 0.50 0.10 0.03 0.80 0.03 0.10 0.06 0.03 0.10 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper 
Form of 

Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof 
Stress (MPa) 

Elongation 
(% 50mm) " 

Electrical 
Conductivity 
MS /m (20 °C) 

T5 E 
Up to 25 

12 -25 
150 
145 

110 

105 

- 

- 

31.9 
31.9 

T6 E 3 -12 200 170 10 31.9 

Note: E = Extruded Only , 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6101 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

B,C' A,A' A' A ,Ci Al Al 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion 2 

(per °C) 

Melting Range, 
approximate 

( °C) 

6101 -H111 226 35 2.70 23.4 615 -650 
- T5 218 33 

- T6 218 33 
- T61 222 34 
- TM 226 35 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 

58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6106 

Description 

This alloy is of the magnesium silicide group with an addition of manganese. The 
alloy has been designed to produce a higher level of mechanical properties than 
6060 -T5 but lower than 6061 -T5. It has good extrudability but the mill surface 
finish is not as good as 6060. This alloy has the lowest level of mechanical 
properties in the 6000 series structural alloys but more complex shapes can be 
produced. Weld strength is low. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn 

Each Total 

Min. 03 - - 0.05 0.4 - - - - 

Max. 0.6 035 0.25 0.2 0.8 0.2 0.1 0.05 0.1 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

F E No Specified Properties 

T4 E Up to 150 130 70 12 

T6 E 
Up to 10 

10 -25 
25 -150 

235 
205 
185 

210 
170 
160 

8 

8 

10 

T83 DT All 275 250 5 

T832 DT Up to 7.0 275 240 8 

T893 DT All 290 260 8 

Note: E = Extruded Only 
DT = Drawn Tube 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6106 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resi stance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

AA' C,C' AA' Al A,C' Al Al 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion z 

(per °C) 

Melting Range, 
approximate 

( °C) 

6106 - T5 180 35 2.70 23.5 610 -655 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6262 

Description 

This alloy has been specifically designed for the use on high speed automatic 
machines for the repetitive production of small parts. It does not machine as well as 
2011. 

It is a magnesium silicide alloy with the addition of lead and bismuth. It is difficult 
to extrude with poor mill surface finish. The corrosion resistance is good. The 
mechanical properties are medium, the product can be anodised for wear and 
corrosion resistance with a good anodised appearance. 

Chemical Composition (AS2848) 

Others 
Weight% Si Fe Cu Mn Mg Cr Pb Bi Zn Ti 

Each Total 

Min. 0.40 - 0.15 - 0.80 0.04 0.4 0.4 - - - - 

Max. 0.80 0.70 0.40 0.15 1.20 0.14 0.7 0.7 0.25 0.15 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

T6 E All 260 240 8 

T91 DR 10 -40 310 280 6 

Note: E = Extruded Only 
DR = Drawn Rod and Bar 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6262 (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

B,B' A A' B,B' A' A ,C' A' Ai 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
(kg /m x 103) 

Coefficient of 
Thermal Expansions 

(per °C) 

Melting Range, 
approximate 

( °C) 

6262 - T6 167 25 2.72 23.4 580 -650 
- T91 172 26 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10-6; 
e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6463A 

Description 

The alloy is of the magnesium silicide group with a small addition of copper. The 
alloy has very good extrudability with good control over mill surface finish. The 
mechanical properties tend to be low. 

The alloy has been specifically deigned to respond very well to chemical 
brightening, prior to anodising, resulting in a very good level of specular gloss. 

Chemical Composition (AS2848) 

Others 
Weight % Si Fe Cu Mn Mg Cr Zn 

Each Total 

Min. 0.20 - - - 030 - - - - 

Max. 0.6 0.15 0.25 0.05 0.9 - 0.05 0.05 0.15 

Mechanical Properties Guaranteed (AS/NZS1866) 

Temper Form of Produced 
Thickness 

(mm) 
U.T.S. 
(MPa) 

0.2% Proof Stress 
(MPa) 

Elongation 
(% 50mm) 

T1 E Up to 12 115 60 12 

T5 E Up to 12 150 110 8 

T591 E Up to 12 150 -205 95 -140 8 

T595 E Up to 12 170 -220 130 -160 8 

Note: E = Extruded Only 
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Alloy Specifications 

Available Alloys and Tempers 

Alloy 6463A (cont.) 

Typical Alloy Characteristics 

Corrosion 
Resistance 

Machining 
Ability 

Anodising2 Brazing Cold Forming Gas Weld Inert Gas Weld 

AA' C,C' AA' A' A,C' Al Al 

Note: 1. Relative rating in decreasing order of merit A to D. Where applicable, ratings for both annealed and hardest temper are given 
e.g. A,C. 

2. Anodising ratings for decorative quality anodising. All alloys can be anodised for corrosion protection and increased wear 
resistance. 

Typical Physical Properties 

Temper 
Thermal 

Conductivity at 
25 °C (W /(m.K)) 

Electrical 
Conductivity at 
20 °C' (MS /m) 

Density 
3 (kg /m x 103) 

Coefficient of 
Thermal Expansion z 

(per °C) 

Melting Range, 
approximate 

( °C) 

6463A -Ti 193 29 2.70 23.4 615 -650 
- T5 209 32 
- T6 201 31 

Note: 1. For comparative purposes, the electrical conductivity of the value of 100% of the International Annealed Copper Standard is 
58 MS /m. 

2. Figures are average in the temperature range 20 °C- 100 °C. The coefficient tabulated must be multiplied by 10 -6; 

e.g. 23.6 x 10-6= 0.0000236. 
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Alloy Specifications 

Metallurgical Aspects 

Metallurgical Aspects 

In high purity form, aluminium is soft and ductile. Most commercial users, 
however, require greater strength than pure aluminium affords. This is achieved in 
aluminium by the addition of other elements to produce various alloys which alone, 
or in combination, impart strength to the metal. Further strengthening is possible by 
means which classify the alloys roughly into two categories, non -heat treatable and 
heat -treatable. 

Non -heat Treatable Alloys 

The initial strength of alloys in this group depends upon the hardening effect of 
elements such as manganese, silicon, iron and magnesium. The non -heat treatable 
alloys are therefore usually designated in the 1000, 3000, 4000 and 5000 series. 
Since these alloys are able to be workhardened further strengthening is possible 
with various degrees of cold working, denoted by the H series of tempers. Alloys 
containing appreciable amounts of magnesium when supplied in strain- hardened 
tempers are usually given a final elevated -temperature treatment called stabilising 
to ensure stability of properties. 

Heat -treatable Alloys 

The initial strength of alloys in this group is enhanced by the addition of alloying 
elements which, either between themselves or in conjunction with aluminium, form 
compounds which show increasing solid solubility in aluminium with increasing 
temperature. This phenomenon has enabled this group of alloys to be developed so 
that their strength may be improved by carefully controlled thermal treatment. 

The first step, called heat treatment or solution heat treatment, is an elevated - 
temperature process designed to put the soluble element in solid solution. This is 
followed by rapid quenching, usually in water, which temporarily "stabilises" the 
structure and for a short time renders the alloy very workable. It is at this stage that 
some fabricators retain this more workable structure by storing the alloys at sub- 
zero temperatures until they are ready to form them. At room or elevated 
temperatures, supersaturated solution begins. After a period of several days at room 
temperature, termed ageing or room temperature precipitation, the alloy is 
considerably stronger. Many alloys approach a stable condition at room 
temperature, but some alloys, particularly those containing magnesium and silicon 
or magnesium and zinc, continue to age- harden for longer periods of time at room 
temperature. 

By heating for a controlled time at slightly elevated temperatures even further 
strengthening is possible and properties are stabilised. This process is called 
artificial ageing or precipitation hardening. By the proper combination of solution 
heat treatment, quenching, artificial ageing, and cold working the highest strengths 
are obtained. 
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Alloy Specifications 

Alloy Characteristics 

Alloy Characteristics 

Rolled Products 

Alloy Typical application (1) 

Forms available Characteristics 
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1050 
Chemical and process plant and 
equipment 

AA DC BB AD AA No 

1200 

Commercial pure aluminium. Uses 
include cooking utensils, packing 
containers, building components 
(not stressed) and domestic 
appliances. Deep drawing quality 
available. 

AA DC BB AC BA No 

5005 
A stronger alloy than 1200. This is a 
general purpose alloy suitable to 
welding. 

AA DC BB AC BA No 

5052 
Sheet metal work, appliances, 
marine applications 

AA CB CC AC BA No 

5083 

Used in high strength structural 
applications principally in the form 
of sheet and plate for welded marine 
applications and road transport 
vehicles. 

AC CB CC AC BA No 

5251 

A medium strength alloy with 
reasonable ductility-work hardens 
rapidly. Very suitable for welding 
with a high corrosion resistance, 
particularly in marine atmospheres. 
Uses include boats, panelling and 
pressings for transport, boxes and 
containers. Suitable for applications 
specifying 5052. 

AA CB CC AC BA No 

5383 
Specially developed for the marine 
industry. Similar characteristics to 
5083 with enhanced weldability. 

AC CB CC AC A No 
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Alloy Specifications 

Alloy Characteristics 

Alloy Typical application (/) 

Forms available Characteristics 

d 
m 

a) t 
an 

Cr. 

15 s 
Vi 

o 
U 

_Ng 
y 

e 

Ü 

e) 
U 

Cam ' , 
2 
0 
U 

c 
C 

ce î 

é 
vi 

c 
Q 

°D ç °A 
C 

a) 

n 
aa 

ÿ 2 

5454 
Welded structures, pressure vessels 
for use at elevated temperatures, 
marine applications 

AA CB CC AC BA No 

6061 
Structural applications where 
corrosion resistance is required. 
Transport, marine. 

BB BC BB AC BA Yes 

Relative rat ngs in decreasing order of merit = A B C D (where A = most applicable) 
Two ratings e.g. AC are for annealed and hardest tempers. 
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Alloy Specifications 

Alloy Characteristics 

Extruded Products 

Alloy Typical application () 

Forms available 
Characteristics 

Forms available Drawn 
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6060 
Most commonly used extrusion 
alloy. Architectural and general 
purpose 

A CC A AC A Yes 

6061 
Structural alloy with medium weld 
strength and good corrosion 
resistance. 

B BC B AC A Yes 

6005A 
Structural applications, transport, 
marine. 

AA BC B AC A Yes 

6106 General purpose and light structural. A CB A AC A Yes 

6262 
Commercial machining alloy with 
good anodising. 

E E l i B AA B AC A Yes 

6082 
Heavy duty structures with good 
corrosion resistance and medium 
weld strength. Transport, marine etc. 

AB BC B AC A Yes 

6463A Trims requiring decorative finishing. E E A C A A A Yes 

Relative ratings are in decreasing order of merit = A,B,C,D. 

E = Special enquiry needed to clarify application. 

NR = Not recommended. 

Where applicable, ratings for both annealed and hardest temper are given, e.g. A, C. 

Rating indicates suitability of alloy for decorative quality anodising; all aluminium alloys can be anodised for increased corrosion 
and wear resistance. 

28 Page 76 of 97 
© Capral Aluminium united 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 518 of 781



Alloy Specifications 
Testing and Certification Specification 

Testing and Certification Specification 

All commercial aluminium extrusions supplied by Capral are produced to the 
chemical composition, mechanical property requirement and dimensional 
tolerances quoted in this manual. 

For supply to other specifications approval must be obtained by you raising a 
Special product Enquiry and obtaining acceptance by the Technical Manager. 
Reference to the more common International Standard Specifications and the 
closest related Australian equivalent product is listed below. 

Registered Australian Alloys and Similar Foreign Equivalents 

International USA, 
Canada, Australia, 

Japan, Italy 

Other European 
Countries 
I50209 -1 

Old System United 
Kingdom Other Similar Alloys 

1350 EAl 99.5 lE 

2011 AICu6BiPb FC1 

3003 Al Mn 1Cu - 

6060 Al Mg Si - 6063 

6061 Al Mg 1 Si Cu H2O 

6063 Al Mg 0.7 Si H9 6060 

6101 EAI Mg Si 91E 

6106 - - 

6262 Al Mg 1 Si Pb - 

6082 Al Si 1 Mg 0.5 Mn H30 6351 

6463A Al Mg 0.7 Si (B) E6 

7005 Al Zn 4.5 Mg 15 Mn H17 7020 

Australian Tempers and Foreigh Equivalents 

Australian Designation International Designation IS02107 
H112,F,O M,F,O 

H12 H1B 

H14 HID 

H16 H1F 

H18 H1H 

H19 H1J 

T1,T2,T3 TA,TC,TD 

T4, T5, T6 TB, TE, TF 

T7, T8, T9 TM, TH, TL 

German tempers use W, F, or G with a number following, which is 1 /10 of the minimum ultimate tensile 
strength (UTS) 

W = Annealed material - similar to Australian F or O Tempers 
F = Hot or cold worked - similar to Australian T temper 

eg. 6060 -T5 = 150 MPa UTS = Al Mg Si 05 F15 
6082 -T6 = 293 MPa UTS = Al Mg Si 1 F29 
7005 -T592 = 350 MPa UTS = Al Zn Mgl F35 
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Alloy Specifications 

Testing and Certification Specification 

Where these specifications require more comprehensive tests or inspection than the 
Australian Standards, they will be charged appropriately. It is also common for you 
to require certificates to verify that the material supplied conforms to the required 
specification. 

Certificates 

When a certificate is required that the material conforms in composition and 
mechanical properties to that quoted in a specification, Certificates of Compliance 
are supplied. It is vital to state this on your order because identified ingot must be 
used and Lot Tickets marked to ensure that appropriate test samples are taken. 

The laboratory at Capral can supply analysis, mechanical, electrical, and various 
metallographic tests. 

Standard Australia Certificates - AS /NZS 1866, AS/NZS 1 734 and Australian 
Aluminium Council 

1. Certificate of Compliance - a certificate of compliance states the aluminium 
complies with the requirements of this standard. 

2. Test Certificate - a test certificate shows the results of tests carried out to 
establish compliance with this standard, plus any additional tests agreed at 
the time of ordering. 

Due to the cost of additional testing and documentation, CC certification involves a 
price extra. 

Samples of certificates: 
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Alloy Specifications 

Testing and Certification Specification 

Special Inspection 

Orders produced to specifications issued by the following authorities are available 
on request: 

American Bureau of Shipping 

Bureau Veritas 

Det Norske Veritas 

Germanische Lloyds 

Lloyds Register of Shipping 

Such orders must be lodged at time or order placement. Reference should be made 
to the Technical Manager for other inspecting authorities. 

An allowance of up to two weeks may sometimes be necessary to cover inspection 
requirements. These inspections, whether by Capral or visiting inspectors, 
necessarily incur additional costs. 
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Alloy Specifications 

Useful Formulae 

Useful Formulae 

Sheet 

To calculate the mass of sheet 

Alloy Factor Calculation 

5005 0.996 Length (m) x Width (m) x (2.71 x thickness) x factor = Kg 
5083 0.982 
5251 0.993 Example: To calculate mass of 5005 sheet 
5383 0.982 1800 x 763 x 1.2mm thick 
5454 0.989 

1.8 x 0.763 x 3.252 x 0.996 = 4.448 kg 

Coiled Sheet 

Coil density (kg per mm of width) = 2.128 (D + d) (D - d) 10 -6 

D = outside diameter of coil (mm) 

d = inside diameter of coil (mm) 

Extrusions 

Mass per unit length for Capral extrusions 

Alloy Density 
(kg/m3 x 103) Conversion Factor 

6005A 2.71 1.000 
6060 2.70 0.996 
6061 2.70 0.996 
6082 2.70 0.996 
6106 2.70 0.996 

Sections 

Mass per metre (kg) = 2.71 x A x 10-3 x Factor 

Tubes 

Mass per metre (kg) = 8.51 t (D - t) x 10-3 x Factor 
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Alloy Specifications 

Useful Formulae 

Round Bar and Wire 

Mass per metre (kg) = 2.13 D2 x 10 -3 x Factor 

D = outside diameter (mm) 

d = inside diameter (mm) 

t = thickness 

A = cross section area (mm2) 
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CERTIFICATE OF QUALITY. 
Inspèction Certificaté acc. to EN10264-3.1 
&Mg EN10204 11,1 3.1 
CertifidOte No./ iiI4M-14: 1C-JYSL-178 

Toy 
01 202 CHI/0435.0123. 

dustomer/SP: 

Order No/iTifod.: 

Articleat: 

Specitication/#**ft: 

Material grade/W-4: 
Delivery condiGonalta*i 

Melting process/ISSA: 

MarldnWagl: 

' Stamp of manufacturer/0051RM: 

Work Inspector% starnpri.r&Mr0415P: 

'ST1RUNGS'AUSTkALIA 

56824 

Forged Flange 

Accorillng tò EN 10204 

0161 

1640-i120°CX11.5 Soiuthin annealedpnd quenCJied n viaiet. 

Electric furnace / EKVISS 

MateriaLF3161.,Size,dtade,1-inat ko.etc 

SL 

1 

A. Content of disliyer01161.16.1E 

, i 4 'TigliOdbi-FPrtii254 94 ? 
-- , 

1 OA XIS 371,: ! ', 1 OS L1 1 6 1 ,, i 17046.11 

' 10914.1192,. 
.. 

, 

, 

!, 2 7 Table "D" BLF.F.DR59. 10i.1 ,%. :7292-Z 10SL1162 

, 

; 

_ 
. 

_ 
1 

8 Tá:ble V' BLFF;Dt60 
- 

10A9102493-2 1 15, 1', 1163 I 10S1,1163, 

4 ' 10 'table 'Tr BLF'DtZieti, 
_-1. 

---- 7 ", 7 7 7 , 7777 
' 10A9492:293-2 

' 7 

-7 7- 77777 
tOiC,iiegi' 

I ----,., - - , : 
i '10811164' 

L - - 
o 

:- ---- -k- 
40 

"" - ---:. , ,__ __ 

Table "D" BLFF DN100 ' 

l _. -, , 
10A0303-136-Z 

. 

16811165 
-,5,.-^ 1 -f-- 

-10811168 
- - 

6 4 'Tallie "D' tit.0:DN150 I c,10A030,3-13E1-Z - 15.6-6.1,88 ' 1 10010' - 
q 4 Table "D. BLFF DN200- 10A0303-136-Z 10811167 10811167 

8 io ix Pipe BORbf;ILFF76420 :71' 10A0402-293-Z i -ill ._ , 
19811168 -,. , 

9 80 ;ID" Pipe BORE PLFF. DN25 10A0402-293-Z 10811169. 1081_1169 

10 70 "D" Plpe BORE PLFF DN40 10A0402-293-2 10811170. 10811170 

11 '169 TY Pipe BOREPLFF DN80 10A0402-293-Z 109121171, 10811171 

12 40 "p"Pípe BORE.OLFFON200 . 10A0303-136-Z 10811172 10811172 

13 3 "D" Pipe-BOREPLFF DN400 TH2010-1 10811173 10SL1173 

14 4 "D" TUBE BORE 12.70mm 10A0402-293-Z 
10SL1174 10SL1174 ' 

18 15 '"D" TUBE BORE 31.75mm 10AD402-293-Z 10811175 19811175 

16 30 °D TUBE BORE 38.10mm 10A0402-293-Z 10SL1176 10SL1176 

17 40 'Tr TUBE BORE 101.6mm 10A0303-1364 10SL1177 10SL1177 

18 7 Table -E"' BLFF DN25 10A0402-293-Z 10S1.1178 10811178 ' 

JIANGYIN SANLIN MACHINERY & PIPING COMPONENTS CO., LTD. 
No.33 Dongsheng Road, Jiangyin Xinchengdong Develòpment Area, Jiangsu Province, P. R. China 
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CERTIFICATE OF QUALITY 
Inspection Certificate acc. to EN1020453.1 

EN10204 WWI 3.1 
Certificate 'No./ ill4M-14: IC-JYSL-178 

4 ivy 
01 CHI/Q-05 0123 

19 4 Table "E" BLFF DN65 10A0402-293-Z 10611179 1061_1179 

20 4 Table "E" BLFF DN150 10A0303-138-Z 10611180 '10.611180 

21 i. "E" Pipe SORE PLFF DN25 10A6402-293-Z 10611181 
. 

10611181 

n, 8 'V Pipe BORE PLFF DN32 10A0402-293-Z 1081_1182 10611182 

23. 
. 

12 "E" Pipe BORE PLFF DN40 10A0402-293-Z 10611183 1061_1183 

24 100 "E" Pipe BORE PLFF DN50 10A0402-293-Z 10611184 1tisui84 

25 69 "E" Pipe BOREPLFF bN80 10A0402-293-Z 10611185 1061.1185 

26 2 
. 

"E" SCREWED DN40 
, 

10A0402-293-Z 10611186 10.611186 

27 , 

_ 

r - 
--,.... 

! - 30 . 

...,-..... 
SCREWED DN511 

. 
10A0402 293-Z 1061_1187 1061_1187 

1811 14 I 1661/1j3CRFlilikeir 
- 

1 10A046-493--- '4,'/ i 
' " '" " I 

'10....,1-11P8 :.1. 
, 

-16.6-13;1!"- 

29 , ; 14') 
i 

.... 

__ 

qpoLn BLRF pl+11.06' _ _ . 
- 100303-138-Z 106(1189.: 1' 

I 
! - -iiAk,-.1:isti -- 

: 
30 

, ..; 

3 1'50LB BLRF PN360. ' iti42 010....i, 1061:1190 
. 
'' 

-- 
1 1060190' 

.... 

31 60. 
-; 50LB SORPD,N15 10ik6402,03,z 10611191 \ 1061.1191 

32 13 150113 SORF 131165, 10A0402-293-Z 10611192 1061.11,92, 
.._ 

33 12 ,.. '-'- --- - 15OLB SuilIQN80 ' 
. ,,i0A0402-2.93-2 ' 

10:66193 : --- [ 
E `Alit ifil'93;-" 
1 - - , - 

34 
. . 

19 150LB SORF DN150 10A0303-136-2 1061119 4 1061.1i 94 

35 4 
. , -... _2: 

15012 SORE DN250 TH2010-i 
,......... _ - 
-1061_1195 1i:1611195 - 1 

36 

. 

5 301:11.8 SORF DN&0 10A0402-293,Z 10611196 10611196 ` 

'37 2 30018 SORF D1480 10A0402-293-Z 1061_1197 10611197 

38 3 300LB SORF DN100 10A0303-136-Z 10611198 10611198 

B. Chemical anelysis/4t0Ifi 
-e-P--"WeitiSPM 

e..- i'.:'-:..71- i, 
EZW 
T.7.1.E.97-4E 

WAG 
-7mEd.---.-ti!..: 

7*-Wt.;-:;::-W*Ti 
FIFfir---'=-F,'-`iEt------1 

ZI1W-M-7-------;:-.: 
Eit---;:x*-7f. ff"--F--2-ifit 

Z.Z.V.IX-All 
afrEES41 

52.87.*_ 2 
Ri417-g, 

:,-7:::717,41524 
E=4:gW.F.71:1.: 

al-el, 
--;r4- 

F3161 -< ' 10.00 16.00 2.00 

0.030 2.00 0.045 0.030 1.00 -15.00 -18.00 -3.00 

10A0402-293-Z /1061_1161 0.015 0.80 6.037 0.001 0.45 10.04 18.57 2.01 

10A0402-293-2 /10611162 0.015 0.80 0.037 0.001 0.45 10.04 18.67 2.01 

10A0402-293-2 /1061_1183 0.015 0.80 ,6.037 0.001 0.45 10.04 16.67 2.01 

JIANGYIN SANLIN MACHINERY & PIPING COMPONENTS CO., LTD. 
No.33 bongsheng Road, Jiangyin Xinchengdong Development Arm Jiangsu Province, P. R. China 
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CERTIFICATE OF QUALITY 
Inspection Certificate aCt. tó ÉN16204-3.1 

&no ENicq04 tam 3.1 tStgt 
Certificate Nd./ -1114: 1C-JYSL-.178 

Â 
01 202 CHI/Q-05 0123 

10A0402-2934 /10SL1164 0 .015 .0.80 0.037 0.001 0.45 10.64 16.67 2.01 

10A0303-138-2 /10S6 165 0.024 0.039' 0.003. 6.40 10.05 16.60 2.04' 

10A0303-138-Z /10SL1i 65 0.024 0.84 0.039 0.003 aoiò 10.05 16.60 2.04 

10A0.303-136-Z /10S L1167 0.024 084 0039 0.003 6.40 10.05 16.60 2.04 

10A0402.293-Z /1050168 0.015 0.80 0.037 0.001. 
t 

0.45 10.04 16.67 2.01. 

10A0402-293-Z /10SL1169 0.015 o.óò 6.637 mom 0.45 10.04 16.67 2.01 

10A6402-293-i /1051.1170 0.015 0.80 0.037 0.001 0.45 
. 

10.04 16.67 2.01 

. 

16A0402493-Z /10SL1171 0.015 0.80 6.037 6.001 0.45 10:04 16.67 2.01 

10A0303-136.1,ZilOSL1172 
_ _ 

i' 0.024 0.84 0.039 0,00 1 i 0* . 10.05 16.60 204 

TH20-10-1/1 0_1173 - 
_0.017 .1 538 - %co '' :015 

i 0.464- ' 10.06' 
, 

18.62 2.024 

10/04024934 f1041174 ,0.0.15 i 640 0037-4 goOt.,, 05 .._ 
1004 1867 , 2.6, 

1i/A0402,2931i11 OSL1175, i 0.1,115 ,6,8-6, ; ¡mu :0;c1c0; :; 0.4-, 104 1467b ! ,2.01, 

16A0402293-Z110SL1176 
. _ - 

805 - 
' 86 , 0.037 7-ii:iiii- .,--'- i.. -1 ' 

t - ' -, 
[ 0A5 

'' , 
( 

-,,, _ 
1 _. 4 
----: 

is.dp ; 

..._ 1: 

I 2.01 
:___ 

" 

' 10A0303\d1i64:71,06177 
, - ().64 ii:ii,i- 1 0.039 Atiaje; 0:46 ' iädt 1660:.,, , !2,04 ) 

10A0402-293-Z /1051.117i 0.015 0.037' 0.001 - *0A5 ' 1/10.04:, 16.67 4 2.01 I 

10A0402-293-Z /10SL1179 0.015 ''iLii") ' 0103i ' 0001 0.45 ' 10.04 " 16.67 2.01 

10A0303-1364 /10SL1180 0.024 0114 0.039 0;003; 0.40 10.05 16.60 2,04, 

10A0402-293-Z /10SL1181 
- 

0.015 0.80 0.037 
.- ..-.....- 

0.061 

..... ......- - 

0A5 10.04 ' 16.87 2.01 

-...- . 

10A0402-293-Z /106L1182 0.015 0.80 0.037 0.001 0.45- 10.04 16.67. 2.01 

10A0402-293-Z /1050183 0.015 0.80 0.037 0.001 0.45 10.04 16.67 2.01 

10A0402-293-Z /105 L1184 0.015 0.80 0.037 0.001 0.45 10.04 16.67 2.01 

1 OA0402-293-Z /105L1185 0.015 0.80 0.037 0.001 0.45 10.04 16.67 2.01 

10A0402-293-Z /10S L1186 0.015 0.80 0.037 0.001 0.45 10.04 16.87 2.01 

10A0402-293-Z /1050187 0015 0.80 0.037 0.001 0.45 10.04 16.67 2.01 

10A0402-293-Z /1050188 0.015 0.80 0.037 0.00i 0.45 
- 

. 
10.04 16.67 2.01 

10A0303-136-Z /1050189 0.024 0.84 0.039 0.003 0.40 10.05 18.60 2.04 

TH2010-1/1081_1190 0.017 1.538 0.040 0.013 0.464 10.06 16.62 2.024 

HANGYIN SANLIN MACHINERY & PIPING COMPONENTS CO., LTD. 
No.33 Dongsheng Road, Jiangyin Xinchengdong Development Area, Jiangsu Province, P. R. China 
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CERTIFICATE OF QUALITY 
Inspection Certificate acc. to EN10204.3.1 
ttittKri. EN10204 ti*N 3.1 it4t,# 
Certificate NOI 1E14M-9.; IC--JYSL-178 

Toy 
01 202CHI/Q-05 0123 

i 6/1-0;102-2 3r. T10§0191 0-615 0,80, 0.037 0.001 045 1004' 15.67 2.01 

10A0462-293-b /106L1192; - - 0019 040 0.037 9,001 0.45 ' mat mu 2.01 

i 40402-2934 ilOSL1 i 9q 0015 olio 0.037 0.001' 045 '10.04 16.67 2.01 

10À0303-.138-2 /1066194 S 0.024 0.84 0.039 0.003 0.40 ' 10.05 16.60 
. 

2.04 

, 

TH2-010-1/106L1196 0.617 t538 0.040 0.013 0.464 10.06 16.62 2.04 

1.0404024934 /10SL1196 0015 0.80 0.037 0.001 
. 

045 
. _ 

10.-04 16.67 201 
. 

10A0i02-293-Z /1066197 0.° i 9 0.60 0.037 0.001 0.45 10.04. '16.67 2.01 

10A03031 36-Z110SL1198z 6.024 0.84 0.039 0.003 
. 

0.40' 
. 

10.05 '16.60 2.04 

C. Mean!gil propertiès titstiliatittintgt Poson átsPe'CimentiX00.12: TangehtiSI/VJA 

eatati-51-ffM 
reLa.......-_--...4,-, 

...--- .... 

RAW 

iikeTa77-r= 

.',.-__. 
iii,ir----.-...., 
'":".` 

OW.61Eftafili 
. .. ,, _______ 

- 
_ - 

"AF- . -= = -.M =-..... '''''.." ':`' Y-f-- '-.;"---21"'- 

- 'e.i6!-:". 
' -, :"" 

'...?-'170, 
- ". r 

I r 
?;30. 

..i 
-;,56, Mfre '' 

. 

. - 

1:65,0404244i10SU161 
- -- 

,;254t, - i -' 545 '-I i'-- ----r 55. I 84.6. 153.; :' 19-5 '.i' '1531- - 206 164 

10A0402-293.24/40611.162 ..254f, 1 ' 545. ' H 551. .1; rie5, '',¡-,5.¡' ' r 'ISO.' - Aisil -766 
- 

ASS 
' 

10A0402-293-2 /1066163 254 ' '.1, 

' 
545; 

7 
"1 

-*-.--f, 
ail 
-:= 

1 

--7-_-- 
' 
--' 

6k5 
.2- f.._ -..: 

153 7 t L- 
l' 195 I 

4L t 193' -';99 
__. 

9 

10A0402-293-2 /105L1164 254 
, 7 

'546 - 58 68,5 ' t 158 195 193. ' 

- . 
'200 

. . 

196 

10A0303-1364/10SL1165 255 556 57 66 157 
- 

199 200 194 198 

10/0303-136-Z /10.5.1.1103 265 555 57 66 157 196- 200 194 198 

-10A0303-136-2 /10SL1167 255 
. _ 

555 57. 66 157 199 200 194 106 

10À0402-2934 /10SL1186 254 545 58 685 153 195 193 260 196 

10A0402-293-2 iiiisli169 
?64 545 58 68.5 153 195 193 200 196 

10A0402-293-Z /10SL1170 254 545 58 68.5 153 195 195 200 196 

104402-298-2 AOSL1171 254 645 58 
- 

68.5 153 195 193 200 196 

10A03051 36Z /1061:1172 255 
556 57 

_ 

66 157 199 200 194 198 

TH2010-1/1 OSL1173 256 65 57 89.5 158 196, 194. 159 196 

10/10402-293-2 /16:siii74 254 545 58 68.5 153 195 193 200 196 

-10A0402-293-Z /10611175 254 545 58 68.5 153 195 193 200 196 

101;0402-293-Z /10SL1 176 254 '545 -58 68.5 153 195 193 200 196 

JIANGYIN SANLIN MACHINERY& PIPING COMPONENTS CO., LTD.. 
No.33 Dongsheng Road, Jiingyin Xinchengclong Development Area, Jiangsu Province, P. R. Chi& 
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CERTIFICATE' OF QUALITY 
InspectionCertifcateacc. tel EN10204.3.1 
*MK J EN10204 W2rig 3.1 #attii1 3. 

Certificate Na./ S;: IC -JYSL -178 

01 202 CHI /Q -05 0123 
10%10303-1364 /10SL1177 255 556 57' 66 157 199 200 194 198 

10A0402-293-Z /106.14178 Y54 545 . 583 '68:5 - 153 195 - 193 200. 196 

10A0402-293-Z-/10SL1179 254 545 58 98.5 153 195 193 200 196 

10A0303-136=Z/108L1180 255 558 '57 66 157- 199 200 194 198 

10A0402-293-Z /10.3L11 81 254 545 58 68.5 153 195 193 ' 200 ' 196 

10A0402 293-Z /.10SL1182 4r 545 58 68.5 153 195 193 200 196 

10A0402 293=Z /10SL1183 254 545 58 68.5 153 195 193 200 196 

10A0402-293-Z /10S11184 251 545 58 68:5 153 195 193 200 196 

10A0402-293-Z/10SL1185 
r_.. 

r Y54 545 5g 68.5 153 195 193 200 196 

10A04021293,=7 'I10SL1186 -' 254 545 58. 68.5 153 195 193 200 196 

10A0402?293=Z!hOSI`1187 254 -I _ 
_ 

I 

r 
58. 6g5 I 16d-` 195, '''.1.4P' 1( Z00 198 

_ 
- - 

10A0402;293=ZÑOSL1188: 
-. ; 

254 i 

-=-r-i 
545 5g -- 68:5' 

_ 

153> i, 195-' 
v 

193 200 
=s 

196 - 
-. -! 

; 10A0303=136-Z_/10SL1189i } '255 556 }l 
_; 

5T i '.68, 157' 199 
L 

.200 
. 

194 198 

-^ TH2O10-1/10SL1190 `j _ 1 

_' 256% 553 
. 57: 98'S. 15$ l 198' 

I 

104711-10,47. 
_ _ 

` 196 
, . 

10A0402-293 "MOSL1191' 
--- 

254 545 58 68.5 153 " 195 193 '200 
._ 

I 196 
i- 

10A0402-293-Z /10SL1192 ° 254 ' 545- 58 
: 

__ 

- 
, 

. 
68.5 ?-- 153; ' 

° -- 
. 195 C ` - 193' '200 ! 

- 

r196 

10A0402-293-Z /10SL1193 254 545 58 88.5 153 195 193: 200 196 

10A0303-136-Z/10SL1194 255 556 57' 66 ° 157= - 
I 

' 

1v i 200, 194 
... 

198' 
.-.-0 

TH2O10-1/10SL1195 256 553 57 66.5 158 196 194 199 196 

10A0402-293-Z /10S L1196 254 545 58 ' 88.5 153 195 193 200 196 

10A0402-293 -Z /10SL1197 454 545 58 68.5 153. 195 193 200 196 

10A0303-136-Z/10SL1198 255 556 57 66 157 199 200 194 198 

D. Visual and dimensional inspection I *í42&J j' rkA: without complaint I Á4 
Intergranular corrosion test / TiAttAAP-1ti{tlìMt: without complaint / 1ÿ 4 

E. The material are manufactured according to a quality management system approved and registered to 18.09001 and 
MPS PED 97/23/EC and AD2000 -W2AN9 

F. Chemical analysis,mechanical test, hardness test and impact strength test undertäken,the results are ok 

PlaceA4A Date /Fa M Work inspector2J- $'l íÿßi 

JIANGYIN JUNE 10, 2010 

JIANGYIN SANLIN MACHINERY & PIPING COMPONENTS CO., LTD. 
No.33 Dongsheng Road, Jiangyin Xinchengdong Development Area, Jiangsu Province, P. R. China 
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THE 
ENGINEERING 

COMPANY 

57 Crooked Billet Drive, Brighton TAS 7030 Ph: 03 6263 4880 Fax: 03 6263 4882 

MANUFACTURERS DATA REPORT 

CLIENT STORNOWAY AUSTRALIA 

PROTECT GRANTHAM, QUEENSLAND 
4 HOPPER STAINLESS STEEL 
CLARIFIER TANK 

PURCHASE ORDER No. SW 5000 

TEC JOB NUMBER 15003 

MANUFACTURERS SERIAL No. NA 

W.S.T DESIGN REGISTRATION No. NA 

stornoway 

www.theengco.com.au 
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TH 
ENGINEERING 

COMPANY 

57 Crooked Billet Drive, Brighton TAS 7030 Ph: 03 6263 4880 Fax: 03 6263 4882 

MANUFACTURERS DATA REPORT 

INDEX PAGE 

CLIENT STORNOWAY AUSTRALIA 

PROTECT GRANTHAM, QUEENSLAND 
4 HOPPER STAINLESS STEEL 
CLARIFIER TANK 

SECTION 

1. ENGINEER DESIGN - Bart Hutchings 

2. DESIGN /GENERAL ARRANGEMENT DRAWINGS 

3. INSPECTION & TEST PLAN 

4. WELDING PROCEDURES 

5. MATERIAL- CERTIFICATES 

6. EQUIPMENT MANUALS 

7. HYDRO TEST /COMPLETED PHOTOS 

stornoway 
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HUTCHINGS SPURR PTY. LTD. 
CONSULTING CHARTERED 

geENGINEERS A.B.N. 71437719273 
23 ANTILL STREET, HOBART, 7000. A.C.N. 009508525 
PHONE (03) 6223 5020 FAX (03) 6223 5347 
e -mail : hutching @southcom.com.au 

The Manager 
The Engineering Company, 
57 Crooked Billet Drive, 
Brighton, 
Tasmania 7030 

21 March 2012 

Attention: Mr Brad Headlam 

Dear Sir, 

Re: 4 Hopper Clarifier Tank 

STRUCTURAL 
CIVIL 
MUNICIPAL 
MECHANICAL 
MARINE 
ELECTRICAL 

This is to certify that the above mentioned Clarifier Tank as shown on Drawing 
Numbers 15003 -001 to 15003 -024 (Revision A) is structurally sound, subject to 
be mounted on a level and stable foundation.. 

Yours faithfully, 

Bart Hutchings, CP Eng. MIE Aust. 

B.J. HUTCHINGS, Dip. Civil Eng., Dip. Mech. Eng., Mun. Eng., M.I.E. Aust., C.P. Eng. R.G. SPURR, Dip. Civil Eng., M.I.E. Aust., C.P. Eng. 
P.A.V. HOLMES, B. Eng., Dip. Ed., M.I.E. Aust., C.P. Eng. 
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SAN DVI K Sandvik Australia Pty Limited 
ABN 22 000 362 210 

SMT DIVISION 
23 -47 PERCIVAL ROAD 

SMITHFIELD NSW 2164 

Phone: 02 98280600 Fax: +61298280607 

Notes KEY MEL 

I IIl llII liii III1 

Sold To 

THE ENGINEERING CO P/L 

PO BOX 215 
SOMERSET TAS 7322 

Terms: 
No claims recognised after 7 days from receipt of goods. 

Unit Codes: m =Metres, kg =Kilos, ea =Each. 

i 

Delivered To 

THE ENGINEERING CO P/L 

57 CROOKED BILLET DRIVE 
BRIGHTON TAS 7030 

éiivërÿ _ 

140581/001 
Page 1 of 3 

Date 2012/01/16 
Customer No. 11004734 

Date of Order 2012/01/13 
Customer Ref 53422 

Entered 2012/01/16 10:54:19 
Printed 2012/01/16 15:27:05 

Copy Customer 

Phone: 

Selling Branch : Sydney Main Stock 
Salesperson :Brendan Sayer 
Mode Of Transport : Road 
Terms Of Delivery : FOT Your Works 

3 BAGS 26 KGS 

2 SKIDS 395 KGS 

PACKED BY MM & JOSE & KCJ 

BY 20120117 

Syd send to SMT Melb. 

Melb. please send via Bass Strait. 

Test Certificate 

BA- 316- 50 -50 -5 

Angle Equal ASTM A276/484 

HRAP T316 / T316L 

Certificate required 

2 x 6 Mtr Lengths 

^Heat: 251363 

Bin Location LI -11 -01 

2 SHS -P- 316- 50 -50 -3 

A554TP316 MECHANICAL TUBE 

SQUARE POLISHED 

Certificate required 

2 x 6 Mtr Lengths 

Uom :Sts Jñit -Price xtended 
TOO 

47.04 

Lot: 120805521 Qty: 

12.00 

l Ì -1-12. 

HeatN12394;' Lot: 

Bin Location LE -06 -02 

3 BA- 316- 40 -40 -4 

Angle Equal ASTM A276/484 

HRAP 7316 / T316L 

Certificate required 

1 x 6 Mtr Length 

fei -1 -I? . 

Qty: 

15.06 

49.000 

49.000 

12.000 

12.000 

15.000 

kg 

m 

kg 

C 

C 

C 
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SAN DVI K Sandvik Australia Pty Limited 
ABN 22 000 362 210 

SMT DIVISION 
23 -47 PERCIVAL ROAD 

SMITHFIELD NSW 2164 

Phone: 02 98280600 Fax: +61298280607 

Page - 

Date - 

Customer No. - 

2 of 3 
2012/01/16 

11004734 

Line Product Codé/ 
Description. 

.'Ordered ; Delivered Uom 'Sts Unit Price P : bis % ' Extended 
Fartes: 

Héat251378 1 Lot: 115206250 Qty: 15.000 

Bin Location LG -11 -04 

4 TST- W- 316L- 6- SCH1OS 2.00 2.000 m C 

Welded Pipe ASTM A312 

Dual Certified 316/316L i y -I -12. 

Certificate required 

1 x 2000 mm Long Cut Pce -0/ +3 mm Tol 

Heats VBB1131171 Lot: Qty: 2.000 

Bin Location TREE -6 
i ci- / - iR 

Cut Tube /Pipe 

5 FFSO- 316L- 6 -D -NB 2.00 2.000 ea C 

FLAT FACE SLIP ON FLANGE 

T/D F316/316L AS2129 A182 

Certificate required / 
Heat:TH9716y Lot:../ Qty: 2.000 

Bin Location FC -19 -02 

6 FBBLR- W316L -6 -10S \ y -I -1.Z 2.00 2.000 ea C 

WLD 90 DEG L/R BW ELBOW 

TP316/316L B16.9 A403 

Certificate required 

Heat 91908; Lot: Qty: 2.000 

Bin Location FL -22 -02 

. TST- W- 316L- 3- SCH4OS i H-1-ii . 1.00 1.000 m C 

Welded Pipe ASTM A312 

Dual Certified 316/316L 

Certificate required 

1 x 1000 mm Long Cut Pce -0/ +3 mm Tol 

Heat:.AVH070618,; Lot: Qty: 1.000 

Bin Location LC -01 -12 

Cut Tube /Pipe 

8 FFSO- 316L- 3 -E -NB i w - I -I2 4.00 4.000 ea C 

FLAT FACE SLIP ON FLANGE 

T/E F316/316L AS2129 A182 

Certificate required / 
Heat:,YT11931 Lot: Qty: 4.000 

Bin Location FC -20 -02 

9 SHS -P- 316- 80 -80 -3 30.00 30.000 m C 
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SAN DVI K 

Unit Codes: m.Metres, kg=KIIos, ea =Each. 

Lbws 

Sandvik Australia Pty Limited 
ABN 22 000 362 210 

SMT DIVISION 
23 -47 PERCIVAL ROAD 

SMITHFIELD NSW 2164 

Phone: 02 98280600 Fax: +61298280607 

A554TP316 MECHANICAL TUBE 

SQUARE POLISHED 

Certificate required 

5 x 6 Mtr Lengths 
- ti 

Heat: TBB090183i Lot: 

Bin Location LE -04 -07 

10 BF- 316- 50 -6 -SRE 

Flat Bar ASTM A276/A484 

Slit rolled edge T316 

Certificate required 

1 x 4 Mtr Length 

Heat: TBB083324 Lot: 

Bin Location LH -11 -06 

lei -I- tZ- 

Orcieied 
. . 

3.... 
.. ' 

Delivered- lJôm 
tz. 

Sts 

very 00. l 

Page 
Date 
Customer No. - 

Unit'Price 
G, 

140581/001 

DlsOAo 

3of3 
2012/01/16 
11004734 

Éztérídeil 
Price 

Qty: 30.000 

9.92 10.000 

Qty: 10.000 

kg 

Sandvik Materials Technology has relocated from Its Welshpool site to 

Phone: 08 9412 5600 Fax: 08 9412 5650 Email: sales.steelperth@sar 

C 

11M 

dvik.com 

arriott Road, Ja ndakot, WA 6164 

Final Page of Document 

RECEIVED IN GOOD ORDER AND CONDITION. 
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27 -OCT -2011 09:09 FROM VALBRUNA AUSTRALIA 

Acciaierie 
Vaibruna S.p.A. 

TO SMTAULONG P.007 

36100 VICENZA (Italia) Viale della scienza, 25 2.i. 

Stab.: 39100 BOLZANO (Italia) Via A. Voila, 4 
Gents I smastrr,ne...4xa. 
VALBRUNA AUSTRALIA PTY LTD 
11/13 SOUTHFORK DRIVE KILSYTH 
3137 -VICTORIA AUSTRALIAAU 

Produttore: ACCIAIERIE VALBRUNA S.P.A. 
rrwndMaunnemaw» 

Stato dl tornitura: De5Celed Annealed Hot rolled 
/Mk nuor utxtom is do (*Ow 

Spedlrche: 
otene.p.nr R.y,w.r, r If pros 
VAL STOCK 20101.44041316L A 
ASME SA182 2010 631600 A (0) 
ASME SA276 2010 831600 A (3) 
ASME SA479 2010 531600 A (6) 
ASTM Al B2 2010A S31603 (9) 
ASTM A276 2010 S31600 A 
ASTM A479 2011 631600 A 
DIN 17440 96 1.4404 A 
EN 10272 2007 1.4401 A 
NACE MR0103 2007 531603 A 

(0) SEC.II PTA 2010 EDITION 
(1) BEC.11 PT.A 2010 EDITION 
(2) SEC.II PTA 2010 EDITION 
(4) SEC.II PT.A 2010 EDITION 
(6) SEC.11 PT.A 2010 EDITION 
(8) For products maahlnod directly horn bar refer to ASTM AQa. 
(A) ISO 15156.3. Tee. corrigendum I 2005/02115 8 2 200510e/01 

AvMO d 8psmrlane: DV111027282 L41.emr. pintrlO ry MAIL 

Ordne nr: 8RI86/V131224 SANDVIK 
urarma 666lo0 rrerm 

í.á ae 

:oMn°v' 
Eoo} 

rmuon 

AISI 318 
ASME 8A182 2010 531803 A (1) 
ASME 8A278 2010 831800 A (4) 
ASME 8A479 2010 831803 A (7) 
ASTM A193 201186M CLASSI 
ASTM A278 2010 531603 A 
ASTM A470 2011 831803 A 
EN 100884 2006 1.4401 A 
EN 10272 2007 1.4404 A 
NACE MR0175' 2003 831800 W 

weak 1.4401/1.4404/316/316L 
waaa.e.te,trcr 

Marne: AP ML 
Mv.4reM.ten"erenrOtru,vw 

CERTIFICATO DI COLLAUDO 
ABNAHMEPRUEFZEUONIS 
INSPECTION CERTIFICATE 

CERTIFICAT DE RECEPTION 
EN 10204 (2005) r 3.1 

CertHloato nr: MEST095038/2011/ 
P,ourrnscsn 

Conform ordne nu E111008712 
NeW910rMn1r1 M. 

MaxMO dl Fatd7doa: 

enl0, 
nerw W4tnwdw M 

0.445 /trans 

Pomona del CoAaudolore: .rs.~r r.srQ.vt 

AI91318L 
ARME 8At93 2010 8BM CLAS81 (2) 
ASME 8A320 2010134M CLASSI (B) 

ASTM A182 2010A 831000 A (e) 
A8TM A2822010 PRACTICE E 
ASTM A320 2011 B0M CLASSI 
DIN 17440 913 1.4401 A 
EN 10068.3 2003 1.6404 A 
NACE MR0103 2007 831800 A 
NACE MR0175* 2003 831803 (8) 

(0) Por products ms0hlned away son ber Tatar to ASME 8A479. 
(1) For product' machined drolly from Our rasar to ASME SA479. 
(3) SEOJI PTA 2010 EDITION 
(5) SEC.II PTA 2010 EOITICN 
(7) 
(0) For roducts machined dimoiar from bar rotor to A8TM A479. 
(B) ISO 16161.3. Too. corrigendum 1 2002/02115 a 2 9002100V1 

Punzo nattaa:1,4401 /4/318/1. 

Pos. nt. 
Pw.,P. 
Ma. re. 

M,.d.pua. 

Oggeno 
Ord.,.vO 

Pmacta.opYn 
ç.epmp.aw 

Dlmenebnl - mm 
Mrononpn 

o,nson 
darnnbn 

Worm tel.w 
Mpro. tonst 

write= mm 
Lop 
WO .. gis+ 

Co4Y 
(Weft 

111, .. 
0.,a1. 

Pezzi 

PMr. 

eso KO 
tennrn rr/I 
1Và 

Lotto nr. 
{°.u. 
1anr. ss,. 

0050 Angle 50,000 x 60,000 x 5,000 DIN1028 8000 / 8200 i, 251383 j 1038,0 120805521 

TEST ALLO STATO DI FORNITUpA 
Teat on ddnrery cm,draon R0n1up aul adeAeralletn . ... ep steal A Iaumhute fRvrOs sobs in meNArd sel cane at ado 

TEST 

ProvetQd..... 

s e°ó.n°ñr: w.... 
ovo 

°C 
e m. 

w4 

8nenement0 
,'°..... 
itp0,2% 
wmrn2 

Srrenanenlo 
rr+ww. 

iiiiw 
lip 1% 
Ninitid 

ResMertsa 

4221. r r 
Rn 

N/mnd 

AIYInm to 
Ter' 

AS E 4 
% % 

Strhlono ':(` 
2 RA 
% % 

RoslTanra urta Dueerza .r 
KO 

Valod dduesd 1 min 
max 

205 240 515 
690 . 

40 ` 40 - 60 - 
215 . ""' 

A I 20X6 20 L 325 370 41 54 88 68 1 1 182 1- 
TEST min max 

A Grain alze for ASTM E1 12 0 I 

AnaUal chimica 
Oh.rsr. Ls4.wnr.Wrob.r+n,b,/re1r 

+-trwoaAtwM4p, rd,n.wrNrtr.ar.OnMM7ml - 
IFS CEP.; rFlC.rt'(F J -- 1 

Cola Mal 
err.rnna,C.ntr - nM 

mu 0.000 1.00 200 
IaeO 
MOO 

2.00 
240 

10,00 
15.00 0,04a 0,050 0,100 

. !' 
. t ' , I 

251363 
% 

0,014 
Si% 
0,49 

Mn°d, 
1,34 

Cr% 
16,82 

0% 
2,02 

`9¡ 
10,03 0,030 

;' 
0,025 

`96 
0,052 .jaif 

Intergrenula corrosion test per ASTM A262 pram. E: ok 
I.Korrosion nach EN ISO 3651 -2A Senslblllllerung : TI : OK 
Corrosion test per EN ISO 3651.2A sensitized T1 :OK 

Vlcenza,07/09/11 
vo0o0. 
Phil 140th 

Lialoruna AI.;sifctl;a Pty Ltd] 

9co0audatoro dldaDlOmanto/der WerkntahlenNndp 

M.Rlno 
Modal/ L'egMf QuYrra 

Paglna -1412 
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27 -OCT -2011 09:09 FROM VALBRUNA AUSTRALIA 

Acciaierie 
Valbruna S.p.A. 

38100 VICENZA (Italia) - Viete della scienza, 25 z.t. 

Stab.: 39100 BOLZANO (Italia) . Vie A. Volta, 4 
Cliente / e.ewuru ewnesee 
VALBRUNA AUSTRALIA PTY LTO 
11/13 SOUTHFORK DRIVE KILSYTH 
3137VK:TORIA AUSTRALIA -AU 

Redattore: ACCIAIERIE VALBRUNA S.PA. 
Musts rain wnNess reeee 

Stato dl rombate: Canceled Annealed Hot rolled 
rearmsmla*r.ehwende Masan 

TO SMTAULONG P.008 

Mateo d epedt9orr: DV111027282 
tnrweh.aeaeet,p rem L 

Ordene nrt BRISBNB1224 SANOVIK 
enewwrearroeeeendh 

itpe dl Etaborazfone: E+AOD 
wedrretelxpaswaahevoowenrxdas memo 

Sono state eoddisfattatuee le oont0bont rloNeste Consorte antrrhaa00eerQa: OK 
0U peMreArrerOwup. radu AVp anon Veweeefah110l04 MOOesheltrllh 111800411 
me made OY boo Ae,ioaOM madam* Mt. Nrqiranans MelnleelMMPeAenNa 
la veto* a M Sow{ *Yam aus woman CoMh efweareatw: tea 

CERTIFICATO DI COLLAUDO 
ABNAHMEPRUEPZEUGNIS 
INSPECTION CERTIFICATE 

CERTIFICAT DE RECEPTION 
EN 10204 (2005) , 3.1 

Certllicato nr: MEBT095038/2011/ 
rlorawrwaru 

ODnterma orcne nr. 2111000712 
MNeIGI wow N. 

Man>>do d Fabbrtea 
110000w trrrer.11eea 
ink ade i N 0e1le.. 

Punzona ON CoAaudeora: 
ela7ear re e wr areer,w eaw n 
iny.qre aw001 srwpm 

0 

Controllo Nero e dimensionate: IoddYle M aatifenze 

plls 

r AN mug 0,06 eNAledl7 
woo iwMbna Oaolí nemrYra 

Melted and manufactured In Italy No wddlrla or weld repair Mandel See from Meroury oontsmindon 
We declare that the brined product k checked for rectoacbve oentaminatbn through Portal System when It Nava the prodrodon 11anL 

The Maley Management System m Cenlfted aso. Pismire Evoment OinK re (97/11341O) Annex 141.45 tr/TUIV and LLOYD' 8 
Any act of tampsAnp, modlecaeon, alteration. counterfeitnp and/or lahtfbaton and/or arty otter Won Mite modlte re oonfants Neils test connate shag constitute a *Won 
of applcabte dvil and criminal laws. AD:e erie Vamruna utatt prated Se Oahe and Intense before any *impotent coat, avtodty and juredodom 
The aucooed product conforms to requvments expressly requested by its puroltaser and conforms Eo requirements spooned by NOW norms and Standards. Should the 
product be used for more severe, eldest and/ or In any ease dine) t *splutter* than those the material Is generdy Intended Ier, any efferent ender wppe nanMry 
regttrenhente shall be spodfcally demanded. at least. upon order of the Product by the Pureleser, AedUIIS Vabaina epA shalt not b revenge* for arty baprcper use of the 
Products. 

114ST i,H:i:'II:Ir.3%1é 

,: r F rI 

Au;;; r aiia Pty Lid] 

Vicenza,07/09/11 
V0000* 

OW uosa 

i U oodaudmore c abba7martte/der WarkeaaoAVana lntpeotot / l' agent d' NMI 

M,Rluo Paine -2d1p 
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STAINLESS TUBE MILLS (RUST) PTY LTD 
130 -140 Merrindale Drive Croydon South 3136 
Ph: (03) 9751 7777 Fx: (03) 9751 7799 

MATERIAL COMPLIANCE CERTIFICATE 

Order: SANDVIK 0/N 203769 Our Ref: 48464 CERT #: 3,166 

MATERIAL: 

Description: BS505030316M 50.8x50.8x3.6316 WS-09 

Grade: 316 

Specification: 

HEAT No: 1f11165263 LOT No: LN 12394 

CHEMICAL ANALYSIS: 

C 0.018 Cr 16.440 Mn 0.590 NI 10.170 P 0.033 

i 

S 0.002 SI 0.670 N 0.011 Mo 2.030 TI 

MECHANICAL ANALYSIS: 

YIELD 

MPA 

HEAT TREATMENT: 

OTHER: 

I D/D 20963 

UTS 

Eddy Current = Pass 

Flaring = Pass 

Reverse Flattening = Pass 

ELONG 

MPA % 

HARDNESS 

Issued By: 

Date: 

14 T. Hope Manager 

HRB 

INV. 33111 

J 
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05- SEP -2011 11:51 FROM VALBRUNA AUSTRALIA 

Acciaierie 
Vaibruna S.p.A. 

36100 VICENZA (nab) Viale delta sclorae, 28 z.i. 

Stab.: 39100 BOLZANO (frana) - Via A. Volta, 4 

Cliente / r.1.e.rwd,...o..r 
VALBRUNA AUSTRALIA PTY LTD 
11/13 SOUTHFORK DRIVE KILSYTH 
3137-VICTORIA AUSTRAUAAU 

Produltore: ACCIAIERIE VALBRUNA B.P.A. 
.1.iMb:enVYM enaLrn o 

Stato di tondturo: Doscelod Annealed HoboRed 
(Iowan 1400. qd..ISbedrr.wa.m 

Spedndte: 
a n.enngenraqui.n... r WOW.I 

VAL STOCK 20101.4404/316L A 
ASME SA1 B2 2010 S31600 A (0) 
ASME 5.4278 2010 S31600 A13) 

) ASME SA479 2010 531800 A (e) 
ASTM A182 2010A 831803 (9) 
ASTM A278 2010 331600 A 
ASTM A479 2010A 531600 A 

DIN 17440 98 1.4404 A 
EN 10272 20071.4401 A 
NACE MR0103 2007 531603 A 

(10) SEC.II PT.A 2010 EDITION 
) SEC.II PTA 2010 EDITION 

(2) 6E0.11 FT.A 2010 EDITION 
(4) SEC.11 PT.A 2010 EDITION 
(6) SEC.1I PTA 2010 EDITION 
(8) For pnududa maddned directly from bar Wet to ASTM A470. 
(A) ISO 15168.3. Toc. cordpendum 12005102/15 a 2 2005109/01 

TO SMTAULONG P.002 

CERTIFICATO DI COLLAUDO 
ABNAHMEPRUEFZEUGNIS 
INSPECTION CERTIFICATE 

CERTIFICAT DE RECEPTION 
;; aM EN 10204 (2005) , 3.1 

f3oo 0,1c) 
ArMq 9 8pedldone: 04I11021030 
6rwseunaese4Mü. 

Ordina nt: BRISBNAL3B84 BANDVIK 
eeeWho oeP/Cowwe 

no d1 aborasions: E*A00 
MetMr.wAYnro m1.eMNeereneerMe 

AISI 318 
ASME SAI 82 2010 831803 A (1) 

ASME SA278 2010 B31603 A (4) 

ASME 8A479 2010 S31803 A ( 
ASTM A193 2010A B8M CLASSI 
AS-TM A278 2010 831803 A 
ASTM A479 2010A 831803 A 
EN 10088.3 2005 1.4401 A 
EN 10272 2007 1.4404 A 
NACE MR0176' 2003 831800 (A) 

Goalie: 1.4401/1.4404/316/316L 
vner,wmmeer.m. 

Mara: APML 
Imetthpico 

1:11/1I' 

Cetm1o41to nt: MEST072612/2011 / 
nN.ytoelaeen 

Contemns ordIna sr E111004738 
W.WaeOrárrM.. 

Mar0h10 dl Fabbrica: 
Won ta,tle4r1M 
Tl+dióNta moose 

Purtlona del0o0sudnaro: 

MOWS 1Ñgsr 

0 

A18131111 
ASME SAI 03 2010 BBM CLASSI (2) 
ARME 8A320 2010 EOM CLASSI (0) 
ASTM A182 2010A 831600 A (a) 
ASTM 0282 2010 PRACTICE E 
ASTM 0320 2010A 86M CLASSI 
DIN 17440801.4401 A 
EN 100864 2005 1.4404 A 
NACE MR0103 2007 831600 A 
NACE MR0173' 2003 531603 (B) 

For produ01I maSNrud dheoty from bar molar to AIME 8A476. 
Far prpduo%machInad dingy from bar rotor to AIME 80479. 
8f0.0 PTA 2010 EDrIION 
8E0.1 PT.A 2010 EDITION 
SE0.I1 PT.A 2010 EDITION 
For products machined d ratptyy from bar NM to ASTM A470. 

8) 190 16150.3. Teo. oorroIndum 12009101518 a gammas 

Pumanatura:1 Á401/4/318/L 
treraaellrairi0a1e41veeeigr 

Pos. nr. 
Pr.. n. 
pin n. 

IA.dtpop 

Ometto 
a.aradYle nde.endreDoman 

OnMp e+ped> 

DtrmenebN mn 
Atwounnipon 

0.1.10.1.10,4 

Tolllranla 
Term 

_ 

Ant.a 
1Weee 

Lwtphesta mm 
WV 

Lagoon 
.j 

Costa 
ed.rrdn 

M 

Pou! ' a2= 
ra 

Peso- KO 
orNe 
Me 

L000 n. 
Now le.. 
6e Ar. 

0122 \ Angle 40,000 x 40,000 x 4,000 ) D1N1028 6180 / 6160 ; 251378 1253,0 116208250 

TaT ALLO STATO DI FORNITURA 
Tel on doom) wagon Room sulISlsAereltOe;ROJO 1NIlrelllatowage Prude arse M mama ad care enletado 

TEST 

Prevented., ` 1 ..e...,r 
mm 

6 
re.tr. . Snervamento 

un°O w. 
Rp 0,2% 
Nhnm2 

Snarvaminl0 

,èñdTe 
Rp 1% 
N/mrrma 

RgsIN1tI Al.nm,ainl0 Malone 

a 
1 RA 
% % 

sRMr01enI,I 

WW1. 
Ourlase 

MS 
' , 

Ihn 
NAnm2 

.e 
AO 14d 
II % - 

Volorl detest! 1 

MO°^'....° .......... 
min 
max 

205 240 616 
890 

40 40 60 - 
216 

A 20X4 20 j L 1 325 368 623 62 66 69 69 I L 181 I I 

TEST - min max 

A Grain size tor ASTM E112 , 8 

1ltrane'MRihalw. tdet. nhqrr.OrtayeeWMaloo W 

Analisi chimica 
sort eretanr reenereComearnnMounraio Otique 

COlela M.n 
edtaaewea.ti 

Mn - 
maa 0,00 

. 
too 2.00 

14e0 
1e.00 

2.00 
2.50 

toAO 
up0 0.Oí0 Op10 0,100 

. . . 

. . 

-- 

261378 
CeA 
0,017 

S% 
0,50 

Mn% 
1,34 

Cr% 
16,91 

Mo% 
2,03 

NI1i 
10,08 

P9L 
0,030 

8116 

0,028 
N% 

0,078 
'l'I,::?1' 

I,!' 
'.i''ïili ';1rE 
'; ::: ;:!T r ;': I i 

Intergrenular Corrosion test per ASTM A262 pram E: ok. 

I.Korroslon nach EN ISO 3651.2A Sensibillslerun0 : TI : 01( 

Corrosion test per EN ISO 3651 -2A sons0lzed T1 : 0K 

Vlcenza,24/06/11 
POCON 

Poe. MCE) 

lleoCaudataedletrblhrterdo Mir Nhrkasaohvuer/n0op fierpodor 

M.R/zzoöb! 
VlifJlli %iU..iPlptrraL.r41rld 
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05- SEP -2011 11:51 FROM VALBRUNA 

acciaierie 
Vaibruna S.p.A. 

AUSTRALIA 

36100 VICENZA (Mafia) - Mate della scienza, 25 zJ. 

Stab.: 39100 BOLZANO (Raba) - Via A. Volta, 4 
Cuente /ewe/ess.l.waed 
VALBRUNA AUSTRALIA PTY LTD 
11/13 SOUTHFORK DRIVE KILSYTH 
3137 - VICTORIA AUSTRALIA -AU 

Produttore: ACCIAIERIE VALBRUNA S.PA. 
tansowlen w wwww 

Stato di rorrttura: Descolad Annealed Hotrotled 
4wrrnawa í.ey O MINI b ee1ar, 

Sono state sodisfaae Nee le aondrloni dctdaste 
oe pw/aNb,Oerrpenro Mkgl Ires a awed ha Wen United nokwdee ern M re,eeaeh 
U n.ebrd I MI lend mime r ma Worms 

Awls* d Spsdstors: DV111021030 
'raaweeaefphklL 

TO SMTAULONG P.003 

CERTIFICATO DI COLLAUDO 
ABNAHMEPRUEFZEUONIS 
INSPECTION CERTIFICATE 

CERTIFICAT DE RECEPTION 
EN 10204 (2005) / 3.1 

Ctdna m BRIBB/VAL3664 SANDVIK 
wrw«r oe.roo.,wa 

11po dl Elaborazione: E+AOD 
a.d,I.eepwrorhlpPweNbdrl drtelnrk 

CoMrono anthrewalude:OK 
vermeil mpray: Ipdnardred,&Owen 
maim,.I Wed WrPaat bd 
Caddie wvawspe IS Ida 

Cert)Iloato m: ME8T07251240111 
rduhyr./Kw 

Confatma ordini nt: E111004736 
wrnronoamUrn. 

MareMo d Fatties: 
Winds LehrnnM/ 
tnel Pal 
eb elf ,alo pus 

Pisano del Colsudatora: 
Mwnenwti/MemeeLdtlu 
meow /tereAltipeder wow 

Cen4o0o drys a 111mandonmr. welds A Norse 
aledfpdreudrHnitaurp am lords day 
MIW rI!/flpl/idlerrlarakdadl/aiNewr 
OlnrtYvavd d dnn/Pw nrsr4w 

Melted and manufactured In Italy No welding or weld rapier Merle! tree horn Ma= y oontwslnudal 

We dectsrs that the finished product Is checked for radioacoue conlarelnadon through Portal System wfian It lawns Out production pint. 

The Quallly Mepneapemont System b Certlned am Pressure Equipment Cha L97/2WEC) Annex 14 44 by WIN and LLOYD 8 

at soploebA dull and cdminal taws. AoC IeIie ValbrunateM tact M rights s and Newts Were any competent oak runny Ord tutteddtalon tioate 
shall aonlMute a *Won 

The supped product oonfonns to isqubemonts expressly requested by Ins Fatima and oadoi ns to mason mints ed by carnal nouns and standards. Shoup the 

poduct be used for more severe, atical and/ or In any case different apkloatlora than Soss SS material Is gsanity Maned for, any Omni and/or suppler/Inlay 

requirements shall be spedflcally demanded. al loss'. upon order of In Product by el Pustular. NOW* Vatrune 6pA shall not be mponible for any Improper un of the 

Products. 

til'^l';.I1ttTIFICATf'._.. 
s`'r'L;I? 

lil;riitê.*t:a 

Vicenza,24/08/11 
vec3011 

Wed MOM 

eoMeudaforoßsfaOermMrts/oYr bMnknaohvant 

M.Rluo 

r k,la;il:alia Ply 

Papina 2 d 2 

.,.... 
A+yfopr/L' aganf tl' uekrs 

TOTAL P.003 
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JIANGY.IN SHENGDA FLANGE CO.,LTD. 

Inspection Certificate ( EN 10204.3.1) 

AD 2000 Merkblatt WO 
Certificate No.01 202 CHI /A -02 0040 
ISO DIN EN 1S09001:2000 
Certificate Registration No.01 100 039052 
PED 97/23/EC 
Certificate No.01 202 CHI /Q -02 0040 

Hersteller- Manufacturer -Fabricant- Produttore: 

JIANGYIN SHENGDA FLANGE CO.,LTD. 
Prüfgegenstand. Article -Prodult- Prodotto: Hot Forged Flange 

PrULNr.- lnspection No.: JF111202 
BlattPage- Pagina : 50/56 
DATE- 01.12.2011 
Bestell -Nr. .Order No. -No de commande- 
No dell'ordine: P0- 27515/AU 

PrOfgrundiagenlAnforderungen- Technical speciflcationelRequlremente Spéclflcatlons techniqueslExipencesNorma dl controllolRequisill 

AD2000 -W 0 /TRD100,AD2000- W2NV9NV10/TRD107 

Werkstoff- Material -Matière- materiale: entsprechend -according to-sulvant- secondo: Ausgabe- Edltlon- Edlzlone: 
F316/316L ASTM /ASME A/SA182 SECT. II PARTA 2011 

Umfang der Lieferung -Extent of delivery -Liste descriptive Descrizione della fornitura: 

I POS.-Nr. 

Item No 

Stueckzahl 

No.of piece 
Gegenstand Article 

Schmelze -Nr, 

Heal No 

152 80 i Flat Face Table D Slipon langes,AS2129,J - , 

TH9716_ surface finish 3.2 -6.3um t3'í NB,FFS0- 316L- 6 -D -NB 

MECHANICAL PROPERTIES - Mechanische Eigenschaften 

HEAT NUMBER 
SCHMELZE 

TENSILE 
STRENGTH 

ZUGFESTIGKEIT 
Rm (N/ mm) 

0'2 °0 
YIELD 

STRENGTH 
DEHNGRENZE 
Rp0.2 (N/ mm:) 

1 

% 

YIELD 
STRENGTH 

DEHNGRENZE 
Rp1.0 (Ni mm:) 

ELONGATION 

Dehnungswert 

(%) 

Reduction of 
area 

Elnschn()runp 

(K) 

IMPACT 
TEST 

Kerbschlagarbelt 
(20C.JouIs) 

HARDNESS 

HXRTEßRAD 

(HB) 

TH9716 565 275 310 -52 60 133 -145 130.145 

CHEMICAL COMPOSITION - ANALYSE DER SCHMELZE % 

HEAT NUMBER 

^.HMELZE __ - 

C Mn SI P S NI Cr Mo 11 N 

a 

TH9716 0.019 1.36 0.56 0.038 0.013 

i 

10.15 16.64 2.081 0.047 

P.M.I.: OK 
NACE MR0175: OK 
Warmebehandlung /Solid Solution Treatment 1040 -108010 /1hr /Inch and quenched in water 
Dimensional and visual control according to requirements: OK 
Melting process: Electric Furnace 
Intergranular Corrosion Test according to ASTM A282 Practice E: OK 

We hereby certify the above mentioned products have been made Satisfactory In accordance with the 
requirements specified In the contract and the results described above are true and correct In every 
details . 

ZEICHEN DES HERSTELLERS 

FACTORY MARKS 

STEMPEL DES INSPEKTORS Deputy Inspection Manager 
INSPECTOR STAMP 

1-0"h 
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JIANGYIN SHENGDA FLANGE CO.,LTD. 

Inspection Certificate ( EN 10204 -3.1) 

eiD 
MO{ , 

IN WI 110X01:7000 

Gatineau No:0040 

AD 2000 Merkblatt WO 
Certificate No.01 202 CHI /A -02 0040 

ISO DIN EN 1S09001:2000 
Certificate Registration No.01 100 039052 

PED 97/23/EC 
Certificate No.01 202 CHI /Q -02 0040 

Hersteller- Manufacturer -Fabricant- Produttore: 

JIANGYIN SHENGDA FLANGE CO.,LTD, 

Prüf.-Nr.- Inspection No.: JF111202 
Blatt -Page- Paglna :43/56 
DATE- 01.12.2011 
Bestell-Nr.-Order No. -No de commande- 
No dell'ordine: P0- 27515/AÚ 

Prüfgegenstand- Article- Produit- Prodotto: Hot Forged Flange 

Prüfgrundlagen !Anforderungen- TechnIcal specificationslRequlrements -Splclflcatlons techniques/Exigences -Norms dl controlloiRequisitl 

AD2000 -W 0/TRD100,AD2000W 2/W9NV10/TRD107 

Werkstoff- MaterialMatière- materiale: entsprechendaccording to-sulvent- secondo: AusgebeEditlon- Edizione: 

F316/316L ASTM /ASME A/SA182 SECT. Il PARTA 2011 

Umfang der LieferungExtent of deliveryListe 11 WO- Descrizione della fornitura: 

i POS. -Nr. 

Item No 

Stueckzahl 

No.of piece 
Gegenstand Article 

Schmelze -Nr. 

Heet No 

138 200 
rLFiát Face Table E Slipon Flang S21291 -i `T1193L 

surface finish 3.2- 8.3um,3 I NB,FFSO- 316L- 3 -E -NB 

MECHANICAL PROPERTIES - Mechanische Eigenschaften 

HEAT NUMBER 
SCHMELZE 

TENSILE 
STRENGTH 

ZUGFESTIGKEIT 
Rm (N/ mm2) 

0,2% 

YIELD 
STRENGTH 
DEHNGRENZE 
Rp0.2 (N/ mm) 

1 % 

YIELD 
STRENGTH 

DEHNGRENZE 
Rp1.0 (NI mm') 

ELONGATION 

Dehnungswert 
( %) 

Reduction of 
area 

Elnschn0(ung 

(%) 

IMPACT 
TEST 

Kerbschlegarbelt 

(20'C,Joule) 

HARDNESS 

HARTEGRAD 

. 

(HB) 

YT11931 580 255 290 51 63 130 -147 132.148 

CHEMICAL COMPOSITION - ANALYSE DER SCHMELZE % 

HEAT NUMBER 

- SCHMELZE 
C Mn SI P 8 NI Cr Mo T1 N 

YT11931 0.018 1.09 0.37 0.040 0.004 10.08 16.62 2.06 0.072 

P.M.I.: OK 
NACE MR0175: OK 
Warmebehandlung /Solid Solution Treatment 1040- 10801/1hr /inch and quenched In water 

Dimensional and visual control according to requirements: OK 

Melting process: Electric Furnace 

Intergranular Corrosion Test according to ASTM A262 Practice E: OK 

We hereby certify the above mentioned products have been made Satisfactory In accordance with the 

requirements specified in the contract and the results described above are true and correct in every 

details . 

ZEICHEN DES HERSTELLERS 

FACTORY MARKS 

STEMPEL DES INSPEKTORS Deputy Inspection Manager 

INSPECTOR STAMP 
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two 
Row Control 

KEYSTONE 

Features 

Compact design. 
Self- aligning gland box. 
316 S/S valves for unrivaled 
corrosion protection. 
One piece integral cast body, 
chest and lugs. 
Integral cast in gate wedges 
minimize flow obstructions. 
High quality gate finish for optimum 
sealing. 
High flow rates with low pressure 
drops. 
Integral RTFE gate scraper. 
Gate guides to support gate. 
A range of seat options available. 
Complies with MSS SP -81 
face -to -face dimensions. 
All valves are pressure tested to 
MSS SP -81. 
Maintenance friendly. 

General Applications 

The Keystone K -Nife is designed for a 

wide range of applications such as: 
Pulp & paper 
Mining 
Effluent handling plants 
Chemical plants 
Food & beverage 
Fly ash handling plants 
Bulk conveying 
Corrosive environments 

www.tycoflowcontrol.com 
A.B.N. 83 000 922 690 

Knifegate Valves - Figure 952 
50 - 200mm 

Lugged style, uni -directional Knifegate valves. 

Technical Data 

Pressure Rating: 
1000 kPa (10 bar) @ Cold Working 
Pressure (Non- shock) 
Temperature Rating: 
150 °C RTFE seated 
150 °C Won seated 
230 °C 316 S/S seated 

© Copyright by Tyco International Ltd. F952SmV9 /09 

Tyco Flow Control reserves the right to change product designs and specifications without notice. 
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10 

14 

13 
12 
7 

5 

15,16 

9 
6 
11 

Parts List Options 

No. Description Material 

1 Body 316 S/S 
F459 Manual handwheel or quick 
acting levers 

2 Gate 316 S/S, SAF 2205 F738 Pneumatic actuators 
3 Gland Box 304 S/S or S.G. Iron Electric actuators 
4 Seat RIFE, Metal or Viton Bevel gear operators 

5 Spindle 304 S/S Chainwheels 

8 Gland Packing K -LON F791 Solenoid valves 
Limit switches 

7 Bridge 304 S/S or S.G. Iron F793 positioners 
8 Pillar 304 S/S F493 Pneumatic failsafe 
9 Glandbox Washer Nylon Deflection cones, both 28% 
10 Gate Guide S/S RIFE tipped Chrome Iron and Polyurethane 

11 Gate Scraper RIFE Safety guards and shrouds 

12 Handwheel Nut Leaded Gunmetal 

13 Thrust Washer Nylon 

14 Handwheel S/S or S.G Iron 

15 Clevis Pin 304 S/S 

18 Split Pin 304 S/S 

17 All Fasteners 304 S/S 

Note: 
it Gate is PTFE coated when used with Viton seat. 

Other packing materials available on request. 

. . . 
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CLARI INDUSTRIAL 
AN AWS COMPANY 

Specialists in custom- engineered industrial tanks 
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EARK INDUSTRIAL 

PO Box 477 Spring Hill Qld 4004 E info«?clarkindugiial.com.au 

AUSTRALIAN STANDARDS CERTIFICATION - AS/NZS 4766 

Product certification shows evidence that Clark Industrial Tanks a division of 
Australian Water Systems has met the rigorous requirements of product specific 
standards, with ongoing monitoring of certified products to ensure that their safety 
and quality are maintained. 

AS/NZS 4766 specifies requirements for the design and manufacture of polyethylene 
storage tanks that are rotationally moulded in one -piece seamless construction. The 
tanks are for non -buried, vertical installations and capable of containing water, liquids 
used in food and beverage manufacture and chemical solutions at atmospheric 
temperatures. 

The objective of AS/NZS 4766 is to ensure secure storage of water and other liquids 
or chemicals, to ensure performance and workmanship of the finished tank is 
adequate for the intended application, to ensure fittings are suitable for the intended 
application, and to specify design criteria and material selections to ensure the above. 

Accreditation to this standard gives independent verification that the requirements for 
raw material to show compliance under AS/NZS4766 and have been type tested to 
show compliance to the potable water requirements under AS/NZS4020 "Products for 
use in contact with drinking water" and with AS/NZS2070 "Plastics materials for food 
contact use ". 

Independent test reports from accredited laboratories for raw materials and fittings 
have been assessed for compliance to applicable standards, as specified in 

AS/NZS4766, to ensure compliance of the manufactured tanks and fittings, thereby 
providing assurance of a reliable and dependable final product. 

Tank material is UV stabilized, providing maximum protection against harmful UV 
rays and excludes sunlight to prevent algae growth. 

Tank design is analyzed by a qualified professional engineer, with calculations for 
wall, roof and base thickness specified for a number of positions and verified via 
ultrasonic measurements for every tank manufactured. 

Tank impact strength is tested on specimens conditioned at -40 °C for a specified 
period of time, so as to ensure moulding of a quality part with good impact resistance, 
thereby resulting in excellent strength and superior crack resistance. 

Certification of the manufactured tanks to the Standard is not only a product risk 
management strategy, but also provides a long term strategy for managing the quality 
of the products and the health of the rotational moulding industry in Australia. 

-.,--- . 
, a '3 ANN 
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Australian Water Systems. 
Level 2, 168 Wharf Street, 
Spring Hill, Qld, 4004 

13th April 2010 

Des Berry Dip Eng. Mech Eng. MEA 329703 
Ben Pollard BE. Mech Eng 

Aisha Sadlkay BE(Hon) Product Design Eng 

CERTIFICATION OF AS4766:2006 COMPLIANCE 

RE: 10000 gallon TANK CERTIFICATION for AUSTRALIAN WATER SYSTEMS 

Please refer to report Finite Element Analysis 10000 Gallon dated 8 April 2010, 
prepared by Des Berry and Consultants Pty Ltd detailing specification for 
10000 Gallon Australian Water Systems liquid storage tank. 

This Certificate applies to the rotational moulded LDPE tank used to hold 
liquid manufactured by Australian Water Systems. 

The 10000 Gallon tank with graduated wall thickness of 13 -25_mm and 
internal pressure of 1.0 S.G complies with AS4766:2006. 

Yours faithfully, 
DES BERRY 8 CONSULTANTS PTY LTD 

Des Berry 

D 13.70 

Des Berry & Consultants Pty Ltd ABN 31 780 542 112 
A 1 1 3 Lieber Grove, Carrum Downs, 3201 
PA 1 PO Box 8503, Carrum Downs, 3201 
T 1 03 9775 0081 F1 03 9775 0881 M) 0419 992 939 
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26TH MARCH 2012 
Clark tanks 
o /n- 

4 ustralian PO BOX 5391, BRENDALE QLD 4500 
31 STRATHWYN STREET, 
BRENDALE QLD 4500 
PHONE: 07 3889 7511 FAX: 07 3889 6922 oly A.B.N. NO.: 74 085 210 840 

pecialists PTY LTD 

MINING & INDUSTRIAL PLASTIC SUPPLIERS & FABRICATORS 

CERTIFICATE OF COMPLIANCE 

In regard to our role as a supplier of PE fabrications we are pleased to advise the following : - 

Australian Poly Specialists Pty Ltd implement the Quality Systems ISO 9001:2008 quality assurance 
number A1150AUS. 

Our fabricators are all certified under the Polyethylene Welder Classifications : Butt & Electrofusion 
Welding, Extrusion Welding and Hot Air Welding. 
In this case- Jarrad Paddison on welder number 3999. 

All pipe and fittings and other materials used shall comply with the relevant AS /NZS Standards. 
Stubs and mid fittings AS2129 
Backing rings AS4087 & 4129 

As part of the process all fabrications and other products shall be examined to ensure correct 
interpretation of purchase orders and instructions. 

The appropriate method of manufacture shall be ascertained and the fabricators shall be instructed 
accordingly. 

The dimensions of finished products shall be checked for accuracy by both the fabricator and the factory 
supervisor. The factory supervisor shall inspect and ensure the quality of all welds. 

Spool / Line identification numbers shall be applied to each product on completion of fabrication by the 
fabricator. The factory supervisor shall cross check these markings against drawings prior to dispatch. 

Regards 

John Ginnivan 
Manager 
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CLARK INDUSTRIAL 

CLARK INDUSTRIAL 
\111111=11111=1 

1 

AUSTRALIAN WATER SYSTEMS PTY LTD trading as CLARK INDUSTRIAL TANKS ( "Clark Industrial ") warrants that it will replace 
or repair, at its sole discretion, any defect or fault in an industrial tank caused by manufacturing processes for a period 
of five (5) years from the date of purchase, subject to the following conditions: 

1. The original invoice evidencing the purchase must be supplied. 

2. The warranty is granted to the purchaser identified in the invoice and is not transferable. 

3. The period of five (5) years commences from the date of purchase. 

4. The warranty will be limited to a period of three (3) years or less, where the tank has been used to store what 
Clark Industrial deems to be extremely aggressive or hazardous chemicals provided that the warranty is only 
valid where Clark Industrial is made aware, prior to manufacture, of the intended application, install location 
and full specifics of the chemicals to be stored and has granted written approval to store the chemicals in the 
tank. For more information please consult your Clark Industrial Tanks representative. 

5. The warranty may extended to ten (10) years where the tank is solely used for grey or waste sewage water. 

6. The supplied tank is warranted for the storage of the specified liquid with the Specific Gravity (SG) and ambient 
and content temperature to 45° Celsius 

7. The warranty is null and void if: 

7.1 Any contamination or leakage is caused or induced by the purchaser. 

7.2 The tank is damaged during relocation, including installation and /or transportation. 

7.3 The tank is not installed or maintained in accordance with Clark Industrial's Recommended Site 
Installation Sheet which is available from its website, www.clarkindustrial.com.au. 

7.4 Damage to the tank is caused by an act of God, an act of war, storm, hail, tree roots (where the tank is 

installed too close to existing or subsequently planted trees), or wind (where not securely anchored 
or weighted down by water immediately on delivery as per Clark Industrial's 
Recommended Site Installation Sheet) or other natural 
event or force of nature. 

7.5 Damage to the tank is caused by negligence (other than by Clark Industrial), abuse, wilful damage or 
other deliberate act. 

7.6 The serial number or identification marked on the tank by Clark Industrial is removed or altered by the 
purchaser. 

7.7 Any damage is the result of inadequate or incorrect site preparation. 

PO Box 477 Spring Hill Qld 4004 

1800 642 245 

www.clarkindustrial.com.au 
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CLARK INDUSTRIAL 

INDUSTRIAL \=11111 
7.8 Polyethylene tanks do not have a minimum of 300mm of flexible hose or a single sphere expansion 

joint fitted in line as close to the fitting as possible. Note: that the flexible connections are to be of a 

material compatible to the chemical or liquid to be stored. 

7.9 Pipe work which is connected to the tank is not adequately supported so as to not put any undue 
pressure or strain on fittings 

7.10 The overflow capacity of the tank is less than the inflow or outflow, thus causing excessive hydraulic 
pressure. 

7.11 The tank is transported with liquids in it. 

7.12 Any damage occurs as the result of a design fault where Clark Industrial has manufactured the tank in 

accordance with the purchaser's design or specifications. In that case, the purchaser is to satisfy itself 
of the adequacy of the design and the fitness for the intended purpose of the design (or mould) from 
which the tank is manufactured. 

7.13 Defects or faults in the tank which occur due to after sale modifications by the customer or the 
installation of fittings which are not suitable for the tank or weaken its integral properties. 

8. Clark Industrial does not take any responsibility for the preparation of the tank site or the installation of the tank 
after its delivery. 

9. Clark Industrial is not responsible for any freight or delivery charges for the repair or replacement of any tank to 

or from Clark Industrial's premises, which cost shall be borne by the purchaser. 

10. Clark Industrial will not be liable for any damage or loss caused in the course of shipping by any third party 
contrator. 

Subject to paragraph 13 below, any payment under this warranty is limited to the cost of repairing or replacing 
the tank (at Clark Industrial's discretion) and not for damage, or loss resulting from or caused by any fault in the 
tank. 

12. Clark Industrial is not responsible for any losses including liquid replacement, cartage of liquid, loss of income 
or profits for any damage or loss sustained through the escape of liquid, including (to the extent permitted) any 

consequential loss sustained by third parties. 

13. The warranty does not apply to the colour or appearance of the tank, which may alter. 

14. Clark Industrial must be notified within seven (7) days of any fault or defect occurring and Clark Industrial must 
be given the opportunity to inspect the tank within 28 days of such occurrence or sooner if requested by Clark 

Industrial. 

NOTE: If any of the above conditions are not satisfied or are not carried out in accordance with the Manufacturer's instructions, your warranty will be void. 

'I I II r . 

:11 .A i 
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stornoway ,,g 
Grantham Waste Water Treatment Plant 

Operation & Maintenance Manual 
Section Nine- MDRs Electrical 

SECTION 9 - MDRs Electrical 
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A ï 
SWITC=HBOARDS 

Certificate of Compliance 

CLIENT: W.A. Cromarty 

SITE: Grantham 

BARTECH JOB No: B11303 

BOARD DESCRIPTION: WWTP MCC 

This is verification that the above switchboard has been built and tested 
to comply with the Australian /New Zealand Standard AS /NZS 
3439.1:2002 (Low Voltage Switchgear and Control gear Assemblies). 

TESTING OFFICER: Scott Hanson 

SIGNATURE; 

DATE: 30 L., 
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MIN _III - -. 
TEST REPORT 
PANEL DESCRIPTION 6W -n} 4ì-1 V w 1 r C-C 
CLIENT w CZOt--tVq-Y 
CUSTOMER ORDER No. C 167 

VISUAL INSPECTION 

1) EQUIPMENT AS PER DRAWINGS INC RATINGS 
2) INSTALLED AS PER LAYOUT DRAWING 
3) LABELLING CORRECT 
4) LABELLING STRAIGHT AND ALIGNED 
5) CORRECT TERMINALS INSTALLED 
6) TERMINALS NUMBERED CORRECTLY 
7) LIVE TERMINALS TOUCH PROOF 
8) TERMINALS SEGREGATED PER GROUP ID 

9) TERMINALS SEGREGATED PER VOLTAGES 
10) DOORS AND COVERS EARTHED 
11) MOUNTING PANELS EARTHED 
12) GLAND PLATES EARTHED 
13) EQUIPMENT SETTINGS SET TO DRAWINGS 
14) MECHANICAL OPERATION OF ISOLATORS & 

BREAKERS INCLUDING DOOR INTERLOCKS 
15) PANELS AND DOORS STRAIGHT 
16) PANELS AND DOORS SEAL 
17) PAINT CORRECT AND BLEMISH FREE 

POINT TO POINT TESTS 

BARTECH JOB No. ß\\ 303 

CIRCLE APPROPRIATE RESULT 

CONNECTION TABLES INC WIRE SIZE AND COLOUR 

SCHEMATIC DIAGRAMS 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
N 

NO 

NO 
NO 
NO 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

INITIAL 

St1 
N/A 
N/A r-tl 
N/A Si1 
N/A Sl { 

N/A 

N/A 
N/A Sti 
N/A Sri 

CIRCLE APPROPRIATE RESULT 

INITIAL 

YES NO 

NO Srf 

INSULATION RESISTANCE TEST VOLTS READING PASSED 

(DISCONECT ALL CONTROL EQUIPMENT AND DRIVES) MEG OHMS INITIAL 

RED PHASE TO WHITE PHASE 1000V CP 
RED PHASE TO BLUE PHASE 1000V OC) c4( . 

WHITE PHASE TO BLUE PHASE 1000V 03 S 
RED PHASE TO NEUTRAL 500V OD Sfi 
RED PHASE TO EARTH 500V O® SH 
WHITE PHASE TO NEUTRAL 500V aO 5N 
WHITE PHASE TO EARTH 500V 

BLUE PHASE TO NEUTRAL 500V OC 
BLUE PHASE TO EARTH 500V 30 Sti 
NEUTRAL TO EARTH 500V Oz), svi 

LIVE FUNCTIONAL TEST AS PER SCHEMATICS INITIAL 

ALL TERMINATIONS SECURE AND TENSIONED INITIAL 

ALL TEMPORARY WIRING REMOVED INITIAL 
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Vr 
/WA. CROMARTY & CO 

Instrument & Electrical Engineers 

GRANTHAM WWTP 
24VDC FUSE SCHEDULE 

WA Cromarty &Co Pty Ltd 
ABN 56 009 527 226 

Fuse Type Description 
F1 /0 2A E /Stop Circuit Fuse 10 Drives Refer W536 -ES001 

F1/1 500mA Control Circuit Drive Drive M201 - Blower Fan Nol Refer W536 -M201 

F1/2 500mA Control Circuit Drive Drive M202 - Blower Fan Not Refer W536 -M202 

F1/3 500mA Control Circuit Drive Drive P104 - Sodium Alum Dosing Pump Refer W536 -P104 

F1 /4 500mA Control Circuit Drive Drive P402 - Chlorine Dosing Pump Refer W536 -P402 

F1/5 500mA Control Circuit Drive Drive P405 - Reticulation Pump Refer W536 -P405 

F3 /0 2A E /Stop Circuit Fuse 30 Drives Refer W536 -ES001 

F3 /1 500mA Control Circuit Drive Drive M101 - Screen Motor Refer W536 -M101 

F3/2 500mA Control Circuit Drive Drive MX101 - Anoxic Motor Refer W536 -MX101 

F3/3 500mA Control Circuit Drive Drive P101 - Balance Pump No.1 Refer W536 -P101 

F3/4 500mA Control Circuit Drive Drive P102 - Balance Pump No.2 Refer W536 -P102 

F3/5 500mA Control Circuit Drive Drive P103 - a' Recycle Pump Refer W536 -P103 

F3/6 500mA Control Circuit Drive Drive P201 - RAS Pump No.1 Refer W536 -P201 

F3/7 500mA Control Circuit Drive Drive P202 - RAS Pump No.2 Refer W536 -P202 

F3/8 500mA Control Circuit Drive Drive P203 - Aeration Blower No.1 Refer W536 -P203 

F3/9 500mA Control Circuit Drive Drive P204 - Aeration Blower No.2 Refer W536 -P204 

F3/10 500mA Control Circuit Drive Drive P301 - Cross Flow Pump No.1 Refer W536 -P301 

F3/11 500mA Control Circuit Drive Drive P302 - Cross Flow Pump No.2 Refer W536 -P302 

F3/12 500mA Control Circuit Drive Drive P303 - Back Wash Pump Refer W536 -P303 

F3/13 500mA Control Circuit Drive Drive P401 - Recirc Pump Refer W536 -P401 

F3/14 500mA Control Circuit Drive Drive P403 - Discharge Pump No.1 Refer W536 -P403 

F3/15 500mA Control Circuit Drive Drive P404 - Discharge Pump No.2 Refer W536 -P404 

F4/1 500mA Instrument FM101 - Inlet Flow Meter Refer W536 -FM101 

F4/2 500mA Instrument FM102 - Balance Delivery Flow Meter Refer W536 -FM102 

F4/3 500mA Instrument FM103 - a' Recycle Flow Meter Refer W536 -FM103 

F4/4 500mA Instrument FM201 - RAS Flow Meter Refer W536 -FM201 

F4/5 500mA Instrument pH301 - Aeration pH Refer W536 -pH301 

F4/6 500mA Instrument FM301 - Filtration Flow Meter Refer W536 -FM301 

F4/7 500mA Instrument FM401 - Discharge Flow Meter Refer W536 -FM101 

F4 /8 500mA Solenoid Valve AV101 - Mixed Liquor Refer W536 -AV101 

F4/9 500mA Solenoid Valve AV102 - Mixed Liquor Refer W536 -AV102 

F4/10 500mA Solenoid Valve AV301 - Clarified Sewage Refer W536 -AV301 

F4/11 500mA Solenoid Valve AV302 - Clarified Sewage Refer W536 -AV302 

F4/12 500mA Solenoid Valve AV303 - Filtered Sewage Refer W536 -AV303 

F4/13 500mA Solenoid Valve AV501 - Air Refer W536 -AV501 

F4/14 500mA Irrigation Pumps Remote Start Relay Refer W536 -P406 

F4/15 500mA 

ETHERNET 500mA Ethernet Switch 

info@wacco.com.au 
www.wacco.com.au 

Launceston 
PO Box 103 

Newstead TAS 7250 
79 Howick Street 

South Launceston 
TAS 7249 

t 03 6344 9110 
f 03 6344 1221 

Hobart 
99 Brisbane Street 

Hobart TAS 7000 
t 03 6344 9110 
f 03 6344 1221 

Brisbane 
12/67 Depot Street 

Banyo QLD 4014 
t 07 3256 6124 
f 07 3256 6145 

Melbourne 
Factory 3 

4-6 Commercial Court 
Tullamarine VIC 3089 

t 03 9335 1972 
f 03 6344 1221 

Cí tECt 

C Certified 
PLATINUM 
:e9t.on 

Pr(ne 

S.to..m Support 

Alliance integration partner 
with 

Schneider 
Electric 

Integrator 

Microsoft 
CERTIFIED 

Partner 

i 
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Vr 
/WA. CROMARTY & CO 

Instrument E. Electrical Engineers 

GRANTHAM WWTP 
DB1 SWITCHBOARD SCHEDULE 

ID Type Description 
1 C16 PLC Power Supply 

2 C10 24 Vdc Power Supply 

3 RCBO 16 Switchboard Double Board GPO 

4 C2 Turbidity Transmitter (NTU401) 

5 RCBO 10 Switchboard lights 

6 RCBO 16 Ultra Violet controls (Double GPO) 

7 RCBO 16 Computer GPO 

8 RCBO 16 General Power Outlets 

9 RCBO 16 Spare 

10 RCBO 10 Internal /Maintained Lighting 

11 C20 MCC A/C Supply 

12 RCBO 10 Exit lights and external lights 

13 C20 Pump A/C Supply 

14 C2 Chlorine Analyser (CL401) 

15 

16 C2 Spare 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

i 
WA Cromarty & Co Pty Ltd 

ABN 56 009 527 226 

info@wacco.com.au 
www.wacco.com.au 

Launceston 
PO Box 103 

Newstead TAS 7250 
79 Howick Street 

South Launceston 
TAS 7249 

t 03 6344 9110 
f 03 6344 1221 

Hobart 
99 Brisbane Street 
Hobart TAS 7000 

t 03 6344 9110 
f 03 6344 1221 

Brisbane 
12/67 Depot Street 

Banyo OLD 4014 
t 07 3256 6124 
f 07 3256 6145 

Melbourne 
Factory 3 

4-6 Commercial Court 
Tullamarine VIC 3089 

t 03 9335 1972 
f 03 6344 1221 

atECt 

sales and awoen 

Alliance integration partner 
Mm 

Schneider 
Electric 

OW= 
Integrator 

® 8.447a,ery naxwarlvm.,7 

CERTIFIED 
Partner 
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stornoway Grantham Waste Water Treatment Plant 
Operation & Maintenance Manual 
Section Ten -ITPs & Test Sheets 

SECTION 10 - ITPs & Test Sheets 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: CL401 

Description: Residual Chlorine Analyser 

Measurement 
Range: 0 to 10 mg/L 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 
Model : DIA -1 1- P /R /D/HP/PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG /L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -1000 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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Iff W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM101 

Description: Inlet Flow 

Measurement 
Range: 

0 to 10 Vs 

Instrument Parameters 

Make : Burkert 
Model : S054 
Serial Number: 31 P1367 

Settings: 

FSL : LIS 10 
Output : 4 -20mA 
Pipe : 80mm 
Ka : +01.3552 
Tp /s1 = ms 0050.00 
T Cont = s 0003.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM103 

Description: A' Recycle Flow 

Measurement 
Range: 0 to 15 Vs 

Instrument Parameters 

Make : Burkert 
Model : SE56 
Serial Number: 31 N5868 

Settings: 

FSL:US15 
Output : 4 -20mA 
Pipe : 80mm 
Ka : -1.0835 
Tp /s 1 = ms 0050.00 
T Cont = s 0002.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM201 

Description: RAS Flow 

Measurement 
Range: 

0 to 5 Vs 

Instrument Parameters 

Make : Burkert 
Model : 8045 
Serial Number: 8347 00449670 

Settings: 

FSL : LIS 5 
Output : 4 -20mA 
Pipe : 50mm 
Dec Pt : 2 
Filter : 2 Sec 
Freq : 50Hz 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM301 

Description: Filtration Flow 

Measurement 
Range: 

0 to 15 Vs 

Instrument Parameters 

Make : Burkett 
Model : SE56 
Serial Number: 31 P1364 

Settings: 

FSL : L/S 15 
Output : 4 -20mA 
Pipe : 80mm 
Ka : -1.3880 
Tp /s 1 = ms 0050.00 
T Cont = s 0003.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM401 

Description: Discharge Flow 

Measurement 
Range: 0 to 15 Lis 

Instrument Parameters 

Removed from Design 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: NTU401 

Description: Final Effluent Turbidity 

Measurement 
Range: 0 to 10 NTU 

Instrument Parameters 

Make : Endress and Hauser 
Model : Liquiline CM 442- 2D98/0 
Serial Number: F10C4DO5G00 

Probe : CUS51D- 1191/D 
Serial : F2001405T00 

Settings: 

Sensor Type : TU/TS 
Order Code : CUS51 D- AAC1A7 
Application Type: Clean Water 
Application : Formacine 
Damping : OS 

Unit : NTU 
Output : 4 -20mA Channel 1.1 

Range : 0 -10 NTU 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: pH301 

Description: Aeration Tank pH 

Measurement 
Range: 0 to 14 pH 

Instrument Parameters 

Make : Burkert 
Model : 8202 pH /ORP Transmitter 
Serial Number: 1428 00559630 

Settings: 

Supply : 14 -36VDC 40W Max 
Output : 4 -20 mA 
Range : 0 -14 pH 
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y W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: pH401 

Description: Final Effluent pH 

Measurement 
Range: 0 to 14 pH 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 

Model : DIA -1 1- P /R /D/H P/PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG/L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -1001 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT201 

Description: Aeration Air Pressure 

Measurement 
Range: 

0 to 100 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -1 Bar 
Output : 4 -20 mA 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT301 

Description: Pre -Filter Pressure 

Measurement 
Range: 0 to 400 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -4 Bar 
Output : 4 -20 mA 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT302 

Description: Post -Filter Pressure 

Measurement 
Range: 

0 to 400 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -4 Bar 
Output : 4 -20 mA: 
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v W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: TP401 

Description: Final Effluent Temperature 

Measurement 
Range: 0 to 100 deg C 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 

Model : DIA -1 1- P /R /D/H P /PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG /L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -1001 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: DO101 

Description: Aeration Tank Dissolved Oxygen 

Measurement 
Range: 

0 to 10 mg/L 

Instrument Parameters 

Make : Endress and Hauser 
Model : Liquiline CM 442- 2D98/0 
Serial Number: F10C4DO5G00 

Probe : CU61 D- 124410 
Serial : F2000105000 

Settings: 

Sensor Type : Oxygen 
Measured Value: Concentration Liquid 
Unit : mg /L 
Output : 4 -20mA Channel 1.2 
Range : 0 -10 mg/L 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM102 

Description: Balance Flow 

Measurement 
Range: 0 to 5 Vs 

Instrument Parameters 

Make : Burkert 
Model : 8045 
Serial Number: 8344 00449670 

Settings: 

FSL : 5 VS 
Output : 4 -20mA 
Pipe : 50mm 
Dec Pt : 2 
Filter : 2 Sec 
Freq : 50Hz 
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® W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL101 

Description: Balance Tank Level 

Measurement 
Range: 0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -0.4 Bar 
Output : 4 -20 mA: 
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y W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL102 

Description: Aeration Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0- 0.4Bar 
Output : 4 -20 mA 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL201 

Description: Clarified Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -0.25 Bar 
Output : 4 -20 mA 

FRM5400- Version 2, Issued 18 Jan 2012, Approved 18 Jan 2012, Approved By Mark O'Meara (ICT), Reviewed 18 Jan 2012 Page: 18 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 625 of 781



V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL401 

Description: Final Effluent Tank Level 

Measurement 
Range: 0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -0.4 Bar 
Output : 4 -20 mA 
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W.A. CROMARTY & CO 
Instrument & Electrical Engineers 

STORNOWAY 

GRANTHAM WWTP - W536 

VSD PARAMETERS 

RECORD SHEETS 

W.A. Cromarty & Co Pty Ltd 
ABN 56 009 527 226 
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® W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P101 

Description: Balance pump 1 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

. 9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1/Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name 

Parameter 
Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 1 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 Norte 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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V W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P102 

Description: Balance pump 2 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Reff Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name 

Parameter 
Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 2 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 

FRM5400- Version 2, Issued 18 Jan 2012, Approved 18 Jan 2012, Approved By Mark O'Meara OCT), Reviewed 18 Jan 2012 Page: 2 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 629 of 781



y W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P103 

Description: A' Recycle Pump 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name Parameter 

Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 3 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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V W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P201 

Description: RAS A Pump 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name Parameter 

Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 4 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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y W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P202 

Description: RAS B Pump 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name 

Parameter 
Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name Parameter 

Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 5 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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® W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P203 

Description: Aeration Blower 1 

Name plate kW: 

Name plate Amps: 

Name plate RPM: 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 10 

9909 Nominal Power: 5.5 

9908 Nominal Speed: 1430 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number 

Parameter Name Parameter 
Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 6 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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® W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P204 

Description: Aeration Blower 2 

Name plate kW: 

Name plate Amps: 

Name plate RPM: 

VSD Parameters 

Parameter 
Number Parameter Name Parameter 

Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 10 

9909 Nominal Power: 5.5 

9908 Nominal Speed: 1430 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name 

Parameter 
Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 7 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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V W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P301 

Description: Crossflow Pump 1 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name 

Parameter 
Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1/Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name 

Parameter 
Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 8 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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® W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P302 

Description: Crossflow Pump 2 

Name plate kW: 0.55 kW 

Name plate Amps: 1.5 A 

Name plate RPM: 1400 rpm 

VSD Parameters 

Parameter 
Number Parameter Name 

Parameter 
Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 1.5 

9909 Nominal Power: 0.6 

9908 Nominal Speed: 1400 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name Parameter 

Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 9 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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V W.A. Cromarty & Co Pty Ltd 

VSD Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Motor Data 

Motor Number: P303 

Description: Backwash Pump 

Name plate kW: 2.2 kW 

Name plate Amps: 4.9 A 

Name plate RPM: 1450 rpm 

VSD Parameters 

Parameter 
Number Parameter Name 

Parameter 
Value 

9905 Nominal Voltage: 415 V 

9906 Nominal Current: 4.9 

9909 Nominal Power: 2.2 

9908 Nominal Speed: 1450 

1001 Ext1 Commands: COMM 

1002 Ext2 Commands: COMM 

1102 Ext1 /Ex2 Sel: COMM 

1103 Ref1 Select: COMM 

1106 Ref2 Select: COMM 

1601 Run Enable: COMM 

1604 Fault Reset Sel: COMM 

2007 Minimum Freq: 30 Hz 

2209 Ramp Input 0: COMM 

2202 Accel time 5 s 

2203 Decel time 5 s 

Parameter 
Number Parameter Name Parameter 

Value 

3018 Comm Fault Func: FAULT 

3019 Comm Fault Time: 1 s 

9802 Comm Prot Sel: STD MODBUS 

5302 EFB Station ID 10 

5303 EFB Baud Rate 38.4 kbps 

5304 EFB Parity 8 None 1 

5305 EFB Ctrl Profile ABB DRV Lim 

5310 EFB PAR 10 103 

5311 EFB PAR 11 104 

5312 EFB PAR 12 106 

2003 Max Current Set to maximum 

2605 U/F Ratio Linear 

2606 Switching Freq 12 kHz 

2607 Switch Freq Cntrl On 

2609 Noise smoothing Enable 
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7 W.A. Cromarty Co Pty Ltd 
Control Philosophy Test Foam: FRM0310- Control Phiosophy Test 

Control Phiosophy Test sheet.xlsx 
121042012 

W.A. Cromarty & Co Pty Ltd - Control Philosophy Test 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job Number: A16740 

Remarks: 

Performed By: 
Print Name 

JARROD STYLES 
Signature Date 

29/03/2012 

Step Test Procedure I 
c 

Comment Date 

Emergency Stop 

1 Check E -Stop circuit powered and reset 27/032012 

2 Test ES001 button operates E -Stop Circuit 27/032012 

3 Test ES002 button operates E -Stop Circuit 27/03/2012 

4 Check PLC Estop feedback and reset output 27/03/2012 

5 Test E -Stop SCADA functionality - alarm and E -Stop reset 27/03/2012 

Balance Pumps P101, P102 

1 Check duty pump auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check duty pump starts when WL101 level > Start level 29/03/2012 

3 Check duty pump stops when WL101 level < Stop level 29/03/2012 

4 Check duty pump stops when WL102 level > High high level for 30 s 29/03/2012 

5 Check duty pump stops when WL201 level > High high level for 30 s 29/03/2012 

6 Check duty pump system operates correctly when duty pump becomes unavailable 29/03/2012 

7 Check balance flow control operates correcty (FC101, FC102) 29/03/2012 

Inlet Screen M101 

1 Check screen auto start enable with Plant Cycle start and stop V. 29/03/2012 

2 Check screen motor starts when FM 101 flow > Screen run flow 29/03/2012 

3 Check screen motor stops when FM 101 flow < Screen run flow for 1 min 29/03/2012 

Anoxic Mixer MX101 

1 Check mixer auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check mixer stops when WL102 level < Low low level for 30 s 29/03/2012 

A' Recycle Pump P103 

1 Check A' Recycle pump auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check A' Recycle pump stops when WL102 level e Low low level for 30 s 29/03/2012 

3 Check A' Recycle pump runs and rests for the required times 29/03/2012 

4 Check A' Recycle flow control operates correcty (FC103) 29/03/2012 

Sodium Aluminate Dosing Pump P104 

1 Check Alum dosing pump auto start enable with Filtration Cycle start and stop 
1 

29/03/2012 

RAS A Pump P201 

1 Check RAS A pump auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check RAS A pump runs and rests for the required times 29/03/2012 

3 Check RAS A flow control operates correcty (FC201) 29/03/2012 

4 Check RAS A flow control combined setpoint (FC201) 29/03/2012 

RAS B Pump P202 

1 Check RAS B pump auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check RAS B pump runs and rests for the required times 29/03/2012 

3 Check RAS B flow control operates correcty (FC202) 29/03/2012 

4 Check RAS B flow control combined setpoint (FC202) 29/03/2012 

Aeration Blowers P203, P204 

1 Check duty blower auto start enable with Plant Cycle start and stop 29/03/2012 

2 Check duty blower starts when D0101 level < Low low level 29/03/2012 

3 Check duty blower stops when 00101 level > High high level 29/03/2012 

4 Check duty system operates correctly when duty blower becomes unavailable 29/03/2012 

5 Check dissolved oxygen control operates correcty (DOC101) 29/03/2012 

Aeration Blowers Fans M201 M202 

1 Check both fans start and stop with the corresponding blowers 1 I 29/03/2012 
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v WA Cromarty Co Pty Ltd 
Control Philosophy Test Form: FRM0310- Control Philosophy Test 

Control Philosophy Test sheetxlsx 
124342012 

Step I Test Procedure YM Comment I Date 

Crossflow Pumps P3O1, P3O2 

1 Check duly pump auto start enable with Filtration Cycle start and stop 29/032012 

2 Check duty pump starts when WL2O1 level > Start level 29/03/2012 

3 Check duty pump stops when WL2O1 level < Stop level 29/032012 

4 Check duty pump stops when WL401 level > High high level for 30 s 29/032012 

5 Check duty pump system operates correctly when duty pump becomes unavailable 29/032012 

6 Check Crossflow control operates correcty (FC301, FC302) 29/032012 

Backwash Cycle 

1 Make sure cycle trigger conditions are correct (Manual and DP) 29/032012 

2 Make sure valves and equipment are sequenced correctly 29/032012 

3 Test daily backwash count alarm 29/03/2012 

Backwash pump P3O3 

1 Check the pump runs when requested by the Backwash Cycle 29/032012 

2 Make sure pump doesn't run if WL401 < Low low level with 30 s delay 29/032012 

UV disinfection system 
1 Make sure both UV systems alarm when in fault 29/032012 

WAS Digestion Cycle 

1 Make sure all required steps are present and correct 29/032012 

2 Make sure valves and equipment are sequenced correctly 29/032012 

Recirculation Pump P4O1 

1 Check recirculation pump auto start enable with Plant Cycle start and stop 29/032012 

2 Make sure pump doesn't run if WL401 <Low low level with 30 s delay 29/03/2012 

Chlorine Dosing System 

1 I Check Chlorine dosing system is enabled with Plant Cycle start and stop 29/03/2012 

Reticulation Pressure Pump P4O3 

1 I Make sure pump is always on regardless of plant or filtration mode I I I 29/03/2012 

Turbidity off spec NTU4O1 

1 Make sure there is a warning when NTU401 > Turbidity setpoint 29/03/2012 

2 Make sure filtration cycle is stopped if NTU401 > Turbidity setpoint for more than SP period 29/03/2012 
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VWA. CROMARTY & CO. 
Instrument (S. Electrical Engineers 

S TORNO WA Y 

GRANTHAM WWTP - W536 

INSTRUMENT PARAMETERS 

RECORD SHEETS 

W.A. Cromarty & Co Pty Ltd 
ABN 56 009 527 226 

info @wacco.com.au 
www.wacco.com.au 

Brisbane 
12/67 Depot Street 

Banyo QLD 4014 
t 07 3177 4200 
f 07 3861 9379 

Melbourne 
Factory 3, 

4 -6 Commercial Court 
Tullamarine VIC 3043 

t 03 9335 1972 
f 03 6344 1221 

Launceston 
PO Box 103 

Newstead TAS 7250 
79 Howick Street 

South Launceston 
TAS 7249 

t 03 6344 9110 
f 03 6344 1221 

Hobart 
99 Brisbane Street 

Hobart TAS 7000 
t 03 62314549 
f 03 62314540 
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wm 
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Integrator 
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7 W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: CL401 

Description: Residual Chlorine Analyser 

Measurement 
Range: 

0 to 10 mg /L 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 

Model : DIA -1 1- P /R/D /HP /PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG /L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -100 °C 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM101 

Description: Inlet Flow 

Measurement 
Range: 

0 to 10 L/s 

Instrument Parameters 

Make : Burkert 
Model : S054 
Serial Number: 31P1367 

Settings: 

FSL : L/S 10 
Output : 4 -20mA 
Pipe : 80mm 
Ka : +01.3552 
Tp /s1 = ms 0050.00 
T Cont = s 0003.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM103 

Description: A' Recycle Flow 

Measurement 
Range: 

0 to 15 L/s 

Instrument Parameters 

Make : Burkert 
Model : SE56 
Serial Number: 31N5868 

Settings: 

FSL:US15 
Output : 4 -20mA 
Pipe : 80mm 
Ka : -1.0835 
Tp /s 1 = ms 0050.00 
T Cont = s 0002.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM201 

Description: RAS Flow 

Measurement 
Range: 

0 to 5 Us 

Instrument Parameters 

Make : Burkert 
Model : 8045 
Serial Number: 8347 00449670 

Settings: 

FSL : US 5 
Output : 4 -20mA 
Pipe : 32mm 
Dec Pt : 2 
Filter : 2 Sec 
Freq : 50Hz 
K- Factor : 4.29 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM301 

Description: Filtration Flow 

Measurement 
Range: 

0 to 15 L/s 

Instrument Parameters 

Make : Burkert 
Model : SE56 
Serial Number: 31 P1364 

Settings: 

FSL : US 15 
Output : 4 -20mA 
Pipe : 80mm 
Ka : -1.3880 
Tp /s 1 = ms 0050.00 
T Cont = s 0003.0 
ND = mm 00080 
Tot : MU =dm3 1.0000 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM401 

Description: Discharge Flow 

Measurement 
Range: 

0 to 15 L/s 

Instrument Parameters 

Removed from Design 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: NTU401 

Description: Final Effluent Turbidity 

Measurement 
Range: 

0 to 10 NTU 

Instrument Parameters 

Make : Endress and Hauser 
Model : Liquiline CM 442- 2D98/0 
Serial Number: F10C4DO5G00 

Probe : CUS51 D -1191 /D 
Serial : F2001405T00 

Settings: 

Sensor Type : TU/TS 
Order Code : CUS51 D- AAC1A7 
Application Type: Clean Water 
Application : Formacine 
Damping : OS 

Unit : NTU 
Output : 4 -20mA Channel 1.1 

Range : 0 -10 NTU 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: pH301 

Description: Clarified Tank pH 

Measurement 
Range: 

0 to 14 pH 

Instrument Parameters 

Make : Burkert 
Model : 8202 pH /ORP Transmitter 
Serial Number: 1428 00559630 

Settings: 

Supply : 14 -36VDC 40W Max 
Output : 4 -20 mA 
Range 0 -14 pH 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: pH401 

Description: Final Effluent pH 

Measurement 
Range: 

0 to 14 pH 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 

Model : DIA -1 1- P /R/D /HP /PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG /L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -100 °C 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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% W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT201 

Description: Aeration Air Pressure 

Measurement 
Range: 

0 to 100 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -1 Bar 
Output : 4 -20 mA 
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Ir W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT301 

Description: Pre -Filter Pressure 

Measurement 
Range: 

0 to 400 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -4 Bar 
Output : 4 -20 mA 
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V W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: PT302 

Description: Post -Filter Pressure 

Measurement 
Range: 

0 to 400 kPa 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 

Range : 0 -4 Bar 
Output : 4 -20 mA: 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: TP401 

Description: Final Effluent Temperature 

Measurement 
Range: 

0 to 100 deg C 

Instrument Parameters 

Make : Grundfos Alldos Conex DIA -1 

Model : DIA -1 1- P /R/D /HP /PA/F, W -G 
Serial Number: S/N 11090906 

Settings: 

Output 1 : Chlorine 4 -20 mA Range 0- 10mG /L 
Output 2 pH 4 -20 mA Range 0 -14pH 
Output 3 : Temp 4 -20 mA Range 0 -100 °C 
Output 4 : Controller Output 4 -20 mA Range 0 -100% 

Type - Continuous Controller 
Direction - Upward Control 
Character - PI 
Set point - Internal 
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NV W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: DO101 

Description: Aeration Tank Dissolved Oxygen 

Measurement 
Range: 

0 to 10 mg /L 

Instrument Parameters 

Make : Endress and Hauser 
Model : Liquiline CM 442- 2D98/0 
Serial Number: F10C4DO5G00 

Probe : CU61D-124410 
Serial : F2000105000 

Settings: 

Sensor Type : Oxygen 
Measured Value: Concentration Liquid 
Unit : mg/L 
Output : 4 -20mA Channel 1.2 
Range : 0 -10 mg /L 
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Vi W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: FM102 

Description: Balance Flow 

Measurement 
Range: 

0 to 5 Us 

Instrument Parameters 

Make : Burkert 
Model : 8045 
Serial Number: 8344 00449670 

Settings: 

FSL : 5 US 
Output : 4 -20mA 
Pipe : 32mm 
Dec Pt : 2 

Filter : 2 Sec 
Freq : 50Hz 
K- Factor : 4.29 
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Nr W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL101 

Description: Balance Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 
Range : 0 -0.4 Bar 
Output : 4 -20 mA: 

PLC Settings: 
0 -100% = 0 -2.6m 
Thus 4 -20mA = 0 -155% 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL102 

Description: Aeration Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 
Range : 0- 0.4Bar 
Output : 4 -20 mA 

PLC Settings: 
0 -100% = 0 -2.6m 
Thus 4 -20mA = 0 -155% 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL201 

Description: Clarified Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 
Range : 0 -0.25 Bar 
Output : 4 -20 mA 

PLC Settings: 
0 -100% = 0 -1.6m 
Thus 4 -20mA = 0 -155% 
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W.A. Cromarty & Co Pty Ltd 

Instrument Parameters Record Sheet 

Customer: STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job No: A16740 

Instrument Data 

Instrument Number: WL401 

Description: Final Effluent Tank Level 

Measurement 
Range: 

0 to 100 

Instrument Parameters 

Make : Vega 
Model : Vega Bar 14 
Serial Number: 

Settings: 
Range : 0 -0.4 Bar 
Output : 4 -20 mA 

PLC Settings: 
0 -100% = 0 -2.6m 
Thus 4 -20mA = 0 -155% 
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WA Cromarty Co Pty Ltd 
Control Philosophy SAT Test Form: FRM0310-Control Philosophy Test 

Control Philosophy SAT Test sheet 
8/0512012 

W.A. Cromarty & Co Pty Ltd - Control Philosophy Test - SAT 

Customer. STORNOWAY 

Project Description: GRANTHAM WWTP W536 Job Number: J17028 

Remarks: - 

Performed By 
Print Name 

AN DfLEA) 60 klii 
signature /} Date 

(3J 

Witnessed By: 
Print Name 

'7;;;1/4/ 
Signature Date p 

Approved By: Print Name Signature Date 

Step ¡Test Procedure I 
YM Comment Date 

Emergency Stop. ' 
1 Check E-Stop circuit powered and reset Y o t to s /iZ. 
2 Test ES001 button operates E-Stop Circuit ol 45717 

01/057f7, f7, 
3 Test ES002 button operates E -Stop Circuit 

he 

Stop feedback and reset output -" 
C it/0511Z 

01/051/4 2. 
5 ' Test E-Stop SCADA functionality -.alarm and Estop reset 

:. Balance Pumps P101; P102. "' 

1 Check duty pump auto start enable with Plant Cycle start and stop " y 03/65>lf2 
2 Check duty pump starts when WL101 level > Start Level x 

G3.. 105 la 
3 Check duty pump stops when WL101 level < Stop level : , _ )Ì ¡J 

G 3 l(-. 12 

4 Check duty pump stops when WL102 level> High high level for 30 s 

5 Check duty pump stops when WL201 level > High high level for 30 s 

b Check duty pump system operates correctly when duty pump becomes unavailable 

7 Check balance flow control operates correcty (FC101, FC102) 0 1/651a :. .. .. Inlet Screen M101 
1 Check screen auto start enable with Plant Cycle start and stop 

2 Check screen motor startswhen FM101 flow > Screen run flow 

3 Check screen motor stops when FM101 flow < Screen run flew for 1, min . 

t.- -:_, -'Arnoxic-Mixer:MX101 - 

1- Check mixer auto start enable with Plant Cycle start and stop -, / 4,j 
16.5 

/iz. 

2 Check. mixer stops when WL102 level < Low low level for 30 s 

A'- Recycle.Pump,P403 
: -.,.: 

4 = Check A R ecyclé pump auto start enable with Plant Cydë start and stop 

2 Cheek A Recycle pump stops when WL102 level < Low low level for 30 s 

: Check A Recycle pump runs and rests for the required times ?/ ' o í 0s- /a 
.. '3: 

4 Check A' Recycle flow control operates. corredy (FC103) y/ 0 S i V. S 12 "..::...-,- Sodium :Aluminate -DosingPum P104'.x 
1' Check,Alum dosing pump auto start enable with Filtration Cycle start and stop 

I 
RAS A Pump:P201 ..: 

1 Check. RAS Apump auto start enable with Plant -Cycle start and stop, :. 03 05/t2 
2 Check`RAS A pump runs and rests for the required times 

T 
O3, 

%Z 

3 Check RASA flow control operates correcty (FC201) 0-; /05/12, 
4 Check RAS A flow. control.coínbined setpoint (FC201) f 3f0S /tZ 

'_ RAS B Pump.P202 

_C 

1 Check RAS B pump auto "start enable With Plant Cycle start and stop. 03 (uS(ii. 
2 Check RAS B pump runs And rests for the required times 03 /6$ /I 
3' -- Check RAS B flow control operates'correcty (FC202) 

°- 
y 

,. 
f - t)3 rGS, r2 

4 CheékRAS B flow control combined- setpoint (FC202) 
, 

0 -3 ,105-/ 

. Aeration Blowers P203;. P204 : - 

i - Check ..duty blower auto start enable with Plant Cycle start and stop,- , - 

2 Check duty blower starts when 00101 level < Low low level 

3 .. Check duty blower stops when DOt01 level > High high level 

4 Check :duty ty sys ten ó Pe rates correctly when dirty blower becomes unavailable 

5. Check dissolved oxygen - control operates.correcty (DOC101) 

. Aeration Biowegs. Fans M201', ".M202 

Check both fans start and stop with the 'corresponding blowers 
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V WA. Cromarty Co Pty Ltd 
Control Philosophy SAT Test Form: FRM0310- Control Philosophy Test 

Control Philosophy SAT Test sheet 
8/052612 

Step 
ITest 

Procedure 
I m 111 

1 Comment Date 

Crossflow Pumps P301; P302 -' 
1 Check duty pump auto start enable with Filtration Cycle start and stop / 03/65/12 

03 /6 tz 
2 Check duty pump starts when WL201 level > Start level i 
3 Check duty pump stops when WL201 level < Stop level 03 ; ÚV 2 
4 Check duty pump stops when WL401 level > High high level for 30 s 

5 Check duty pump system operates correctly when duty pump becomes unavailable y û3 /05/f a 
6 Check Crossflow control operates corréclyy (FC301, FC302) Y 00;0 s1(z 

Backwash Cycle . - ' 

1 Make sure cycle trigger conditions are correct (Manual and DP) Y O /G 'fz 

2 Make sure valves and equipment are sequenced correctly Y (jylóa 'fc 
3 Test daily backwash count alarm 

09/05 /(7 
. Backwash pump P303,: Y 

1 Check the pump runs when requested by the Backwash Cycle 
T 

. 09/657(z 
2 Make sure pump doesn't run if WL401 < Low low level with 30 s delay 

UV disinfection - system ̀  ;_.. 

1 Make sure both UV systems alarm when in fault ( } I 0/05/12 
WASsDlgesttoñ'CycieAi . :z = 

-. 

1 Make sure all required steps are present and correct j/ Uí /0510 
2 Make sure valves and equipment are sequenced correctly f 

o( 1` 
/ 

:;Recirculation Pimp P401 
i Check recirculation pump auto start enable with Plant Cycle start ark! stop 

_ 01 jo5-112. 

2 Make sure pump doesn't run if W1401 < Low low level with 30 s delay 

_- Chlorin- Dosing Systems - 

1 JCheck Chlorine dosing system is enabled with Plant Cycle start and stop 

Reticulation Pressure Pump P403 -: 

1 ,Make sure pump is always on regardless of plant ór filtration mode I AM , 
I 

Turbidity off spec NTU401 
1 Máke sure there is a warning when NTU401 > Turbidity setpoint }/ 01 ¡ó5(i7 
2 Make sure filtration cycle is stopped if NTU401 > Turbidity setpoint for more than SP period 

External Pùmp.Station Start reia P406: 
1 IMake sure relay is On when final effluent is greater thin 30%, and Off when less 15 %. I ' 
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stornoway 0 Grantham Waste Water Treatment Plant 
Operation & Maintenance Manual 
Section Eleven- Irrigation Manuals 

SECTION 11 - Irrigation Manuals 
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VM SERIES STAINLESS STEEL 
In -Line Vertical Multistage Centrifugal Pumps 
Model Numbers: VM3, VMS, VM10, VM16 

VM32, VM65 & VM90 

WATER PRODUCTS 

FEATURES & BENEFITS 

Vertical multistage centrifugal pump 
with in line suction and discharge 

Minimum floor space required and 
easy to install 

All hydraulic parts constructed in 
stainless steel 

Long service life 
Corrosion and abrasion resistance 

High efficiency stainless steel impeller 
design 

Low operating costs 
Less stages required 
Low maintenance 

Raised bottom bearing 
Longer bearing life through 
reduced risk of damage from 
sediment 

Hard faced mechanical seal 
Longer seal life 

Teflon neck rings 
Maintains high efficiency 
Reduces vibration and noise 
Reduces sensitivity to thermal 
expansion 

Tungsten carbide intermediate 
bearing /s (selected models) 

Reduces possible damage from 
shaft misalignment or vibration 

Stainless steel threaded companion 
flanges with gaskets, nuts, bolts & 
washers included with every pump 

Easier installation 
Guaranteed material quality 

ALL STAINLESS STEEL 
MULTISTAGE PUMPS 

PRODUCT 
DESCRIPTION 

Vertical in -line multistage centrifugal 
pump with stainless steel hydraulic parts. 

APPLICATIONS 

Pumping of clean, non -aggressive 
liquids, free of fibres in suspension, 
suitable for applications such as:- 

Water supply - domestic, rural & 
industrial 
Pressure boosting 
Agriculture & farming 
Turf water & irrigation 
Commercial - high pressure washing 
& water treatment 
Boiler feed 

OPERATING LIMITS 

Capacities to 110m3 /hr (18331pm) 

Pressure heads to 

Maximum discharge 
pressure 

230m 

PN25 255m 

Maximum suction 
pressure Refer pg 2 

Temperature range -15° to +70 °C 

Hot water type +70° to +120 °C 
available on request 

Motor - three phase* 400V ± 10% 

Motor - single phase* 
up to 2.2kW 230V ± 10% 
3.0 to 4.0kW 240/480V ± 10% 

Single phase up to 1.5kw 240V motor 
supplied with Aust. standard plug 

Rotation Anti -clockwise 
(top view) 

*Other voltages on request 
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TECHNICAL SPECIFICATIONS 

MAXIMUM INLET PRESSURE 

Model 
V M 3-8 

VM3-12 Si above 

Up to VM5-10 
VM5-12 & above 

Up to VM10-6 
VM10-8 & above 

VM16-2 and VM16-3 
VM16-4 & above 
VM 32-2A 
VM32-3 to VM32-4 
VM32-6 to VM32-10 
VM32-12 
VM65-2A 
VM65-2 to VM65-3 
VM65-4A and VM65-5 
Up to VM90-3A 
VM90-3 & above 

Maximum 
Inlet Pressure 

6 bar 
10 bar 
10 bar 
15 bar 

6 bar 
10 bar 

6 bar 
10 bar 

3 bar 
4 bar 

10 bar 
15 bar 

4 bar 
10 bar 
15 bar 
10 bar 
15 bar 

MATERIALS OF CONSTRUCTION 

PART 

Pump attachment base 

Suction & discharge casing 

Motor support lantern 

Impellers 

Stages (casing) 

Outside sleeve 

Pump shaft 

Intermediate bearing 

Mechanical seal 

Orings (casing) 

Plugs (drainage & priming) 
Impeller neck rings 

MATERIAL 

Cast iron 

304 stainless steel 

Cast iron 

304 stainless steel 

304 stainless steel 

304 stainless steel 

316L stainless steel 

Tungsten carbide 

Silicon carbide /carbon /EPDM 

EPDM 

316L stainless steel 

Teflon 

' Special version with 316L stainless steel & viton orings on request 

NOTE: 304 stainless steel, (Z6 CN 18.9) and 316L 
stainless steel (Z2 CND 17.12) are recommended 
materials that are highly resistant to corrosion. Suitable for 
pumping clean, clear non -viscous liquids, containing no 
fibres or solids. Maximum sand /silica concentration 40 
g /m3. 

IDENTIFICATION OF THE PUMP MAXIMUM WORKING PRESSURE 

Model Curve Number VM 32 - 2A/3 
Up to VM3-23 1 

I Motor fitted 
VM3-29 2 Blank = Single phase 

Up to VM5-16 1 /3 = Three phase 

VM5-19 and VM5-22 2 /L = Liquid end 

Up to VM10-12 1 Impeller variation 
VM10-14 & above 3 (A = turndown) 

Up to VM16-8 1 

VM16-11 S,< VM16-14 3 

Up to VM32-6 1 Number of stages 

VM32-8 & above 4 

VM65 range 1 
Nominal capacity at BEP in m3 /hr 

Up to VM90-4 1 VM Series Vertical Multistage 
VM90-5 & above 4 Stainless Steel Pump 

The following figure shows the limitation of 
pressure and temperature, which shall be kept 
within the region as shown in the figure. 

ALTITUDE Sr TEMPERATURE 
VS LOSS OF HEAD 

P(bar) 
28 

24 

20 

16 

12 

8 

4 

0 

Guide only - altitude and 

Altitude Loss of head 

temperature losses are added. 

Temperature Loss of head 4 
3 
2 

Om Om 20 °C 0.20m 
500m 0.60m 30 °C 0.40m 
1000m 1.15m 40 °C 0.70m 1 

1500m 1.70m 50 °C 1.20m 
2000m 2.20m 60 °C 1.90m 
2500m 2.65m 70 °C 3.10m 

3000m 3.20m 80 °C 4.70m 

-40 0 40 80 120 T(°C) 
90 °C 7.10m 
100 °C 10.30m 

- 2 - 
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TECHNICAL SPECIFICATIONS 

VM3 HYDRAULIC PERFORMANCE 

P(MPa) 

2.4 - 

2.2 - 

2.0 - 

1.8 - 

1.6 - 

1.4 - 

1.2 - 

1.0 - 

0.8 - 

0.6 - 

0.4 - 

0.2 - 

260 

240 

220 

200 

TOTAL HEAD (m) 

VM3 
50Hz 

VM3-23 ........ ........ 
140 

120 
VM3-19 

VM3-17 

100 - VM3-15 

80 - VM3-12 

60 
VM3-8 

40 

20 

0.0 - 0 

Q(m3/hr) 0.0 

Op/s) 0.0 

P2(kW) 

0.08 

0.06 

0.04 - 

0.02 

0.00 
Q(m3/hr) 0.0 

H(m) 

6.0 

4.5 

3.0 

1.5 

0.4 0 8 1.2 1.6 2 0 2.4 2.8 3.2 3.6 4.0 4.4 

0.2 0.4 0.6 0.8 1.0 1.2 

. . 

P2 

Eta 

0 4 0 8 1.2 1.6 2.0 2 4 2.8 3.2 3.6 4.0 

Eta ( %) 

60 

45 

30 

15 

0 

4.4 

QH2900rpm 

NPSH 

0.0 
Q(m3/hr) 0.0 0 4 0.8 1.2 1 6 2.0 2 4 2.8 3.2 3.6 4 0 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH IS09906 APPENDIX A. 

- 3 - 

NPSH(m) 

4 

3 

2 

1 

- 0 

4.4 
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TECHNICAL SPECIFICATIONS 

VMS HYDRAULIC PERFORMANCE 

11 

1 .-.--......-, 
, M ----------, 11lML--- 

i ,; MMM1__m mm 
., BEIMN:miim MM 
., MiiEMimum M 
' , 111111111111111MOMMM111111111111111111 
,IIIMMIIIIIIIIIMIO'MMINIMMMMM 

' ®M.M`M t2MO MMM MMM`M\N 
; IIISZIMMIIIIIfg:MllMW'IIIIIIII1 
i 

1 11 

1 : :1 

1 . . 1 

1 ; 

, ; 
, 

1 1 1 

MEilIIIIMM\\MII.`MMM 
VM5-10 MIlMM\M`M, MM 

11111111111112111111M_MMMWM _ ---._\"`."-`,- 
MEIMMITROMMIll\MWM W M -.i.=-_a-..```'\\- IMNMIMIiar\.O M 

EIMINTiirli==1111111111=\S17M MMMM` 
MIIIIIIIMMMMMMMM111-11-111\.1 
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a 1 1 1 1 

1 1 
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1 11 
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VyNl0 HYDRAULIC PERFORMANCE 

P(MPa) 
240 

230 
2.2 - 

220 

210 
2.0 200 

190 
1.8 180 

170 
1.6 - 

160 

150 
1.4 - 140 

130 
1.2 - 

120 

110 
1.0 - 

100 

90 
0.8 - 

80 

70 
0.6 - 

60 

50 
O4- 40 

30 
O2- 20 

10 

0.0 - 0 

Q(m3/hr) 

0.2 

0.0 
Q(m3/hr) 

H(m) 

10 

5 

O 

TOTAL HEAD (m) 

YN " " 
50Hz 

....... '..'''.r111 ...... 
MM. 

| 

/ 

.' ........~'~ 

- ~.... 

...... ~.~. 

. 
..... 

....... 
..~.. 

--- '.'~.'.-' 
--- ..' 
-- - ... ~...... ~............. 

---- 

O 1 2 3 4 5 6 7 8 9 10 11 12 13 

Eta -....'-... 
... ' . P2 

^^^~ .~'.~....'._ 
.....~..~-' 

^ 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 

. ~.'...' 

I .... 
0 1 2 

| 

3 4 5 6 7 8 9 10 11 12 13 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH 1509906 APPENDIX A. 

Q(m3/hr) 

'»' 

Eta (%) 

70 
60 
50 
40 
30 
20 
10 
O 

0 
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VM16 HYDRAULIC PERFORMANCE 

P(MPa) 
260 
250 

2.4 - 240 
230 

2.2 - 220 
210 

2.0 - 200 
190 

1.8 - 180 

170 
1.6 - 160 

150 
1.4 - 140 

130 
1.2 - 120 

110 

1.0 - 100 
90 

0.8 - 80 

70 
0.6 - 60 

50 
0.4 - 40 

30 
0.2 - 20 

10 

0.0 - 0 

Q(m3/hr) 

TOTAL HEAD (m) 

VM16 
50Hz 

VM16.14 
--n. 

VM16-11 

-VM16-8 

- VM16-6 . VM16-5 J .1,........- 

-VM1 -4 

VM16-3 

VM16 2 ` 
0 2 4 6 8 10 12 14 16 18 20 22 24 

Q(I/s) 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 

P2(kW) 

1.6 

1.2 

0.8 

0.4 

0.0 
Q(m3/hr) 

H(m) 

16 

12 

8 

4 

0 

Q(m3/hr) 

Eta 

' 
,S 

P2 - 
..r.. 

0 2 4 6 8 10 12 14 16 18 20 22 24 

QH2900rpm 

NPSH 
, 

0 2 4 6 8 10 12 14 16 18 20 22 24 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH 1509906 APPENDIX A. 

Eta ( %) 

80 

60 

40 

20 

0 

NPSH(m) 

8 

6 

4 

2 

o 
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TECHNICAL S P E C N F N C AlF N O N S 

VK432HYDRAULIC PERFORMANCE 

P(MPa) 

2.6 - 

2.4 - 

2.2 - 

2.0 - 

1.8 - 

1.6 - 

1.4 - 

1.2 - 

1.0 - 

0.8 - 

0.6 - 

0.4 - 

0.2 - 

300 

280 

260 

240 

220 

200 

80 

60 

40 

20 

Ul)- 0 

Q(m3/hr) 

P2(kW) 

1.8 

1.2 

0.6 

0.0 
Q(m3/hr) 0 

TOTAL HEAD m) 

°"°"~°=^ 
50Hz 

................. 
... 

-» 
--',.~.. 
--'vMaux 

VM32 

--'---- 

I 

.....hil 
RINK IllkiNi II, 

-'''^^'^ 

..'...'.. 

~'.''..' 111.111111riet 

-....~ 

0 4 8 12 16 20 24 28 32 36 40 4^ 

2 4 6 8 10 12 

sm 

'....' 
........ 

P2 

P2A 

H(m) 
20 

16 

12 

8 

4 

Q(m3/hr) 
O 

4 8 12 16 20 24 28 32 36 40 

Eta (%) 

80 

60 

40 

20 

U 

44 

-- . 

. 

NPSH A 

. . 

0 4 8 12 16 20 24 28 32 36 40 44 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH 1SO9906 APPENDIX A. 

NPSH(m) 

10 

8 

6 

4 
2 

O 
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TECHNICAL SPECIFICATIONS 

VM65 HYDRAULIC PERFORMANCE 

P(MPa) 
260 

TOTAL HEAD (m) 

2.2 - 

2.0 - 

1.6 - 

1.2 - 

0.8 - 

0.4 - 

240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

VM65 
50Hz 

VM65-5 
;VM65 5A ........... 

VM65-4A 

VM65-3 
VM65-3A 

VM65-2 

VM65-2A 

0.0 - 0 

Q(m3/hr) 0 

Q(I/s) 

P2(kW) 

8 

6 

4 

2 

0 
Q(m3/hr) 

H(m) 

32 

24 

16 

8 

0 

Q(m3/hr) 

10 20 30 40 50 60 70 80 90 

5 
. . II 

10 15 20 25 

' Eta ` 

..........::::r,-^-....... 
,.- 

_,. 
P2 

...--- 
P2A 

, :,..: ............. ' , 

10 20 30 40 50 60 70 80 

Eta ( %) 

80 

60 

40 

20 

0 
90 

QH2900rpm ........... 
QH2900rpm A '.. NPSH 

0 10 20 30 40 50 60 70 80 90 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH IS09906 APPENDIX A. 

- 8 - 

NPSH(m) 

8 

6 

4 

2 

0 
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TECHNICAL SPECIFICATIONS 

VM90 HYDRAULIC PERFORMANCE 

P(MPa) 
220 

210 
2.0 _ 200 

190 
1.8 7 180 

170 
1.6 - 160 

150 

1.4 - 140 

130 

1.2 ' 120 

110 

1.0 - 100 

90 

0.8 _ 80 

70 

0.6 - 60 

50 

0.4 - 40 

30 

0.2 - 20 

10 

0.0 - 0 

Q(m3/hr) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 

TOTAL HEAD (m) 

VM90 
50HZ ., ' VM . ' 

90'8 

...IW 

o_ '. 
VM90-5 

y... 
+.'^. . VM90 

` ".. ," 1 i... VM90A *n..,,,,. . ` 
'.... ". VM90.i , ̀  -VM903A 

i .............. - VM90 2 `_` 
4 

Q(I/s) I . . . . . . . . . . . . 

0 5 10 15 20 

P2(kW) 

8 

6 

4 

2 

0 

Q(m3/hr) 

H(m) 

40 

30 

20 

10 

0 

Q(m3/hr) 

25 30 35 

Eta 

,../:.. 
1 

P2 
- 

P2A 

.. ".;;= 
o- 

.V,r:.-.. --+ 
f. 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 

I I 

QH2900rpm 

QH2900rpm A . . 
NPSH 

O 10 20 30 40 50 60 70 80 90 100 110 120 13( 

NOTE: CURVE TOLERANCE IN CONFORMITY WITH IS09906 APPENDIX A. 

- 9 - 

Eta ( %) 

80 

60 

40 

20 

o 

NPSH(m) 

8 

6 

4 

2 

o 
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DIMENSIONS 

VM3 / VM5 - PN25 

VM3 
PN25/DN25 4X014 

B2 065 035 0115 

4X013 

4X018 

075 0105 0135 

4X013 

32 
032 1.-4 

180 

210 

B1 

VM16 - PN25 

VM65 - PN16 VM90 - PN16 

VM10 - PN25 

VM32 - PN25/40 

VM65 - PN16 

G'/2 

PN16/DN100 

8X018 

0100 
266 

330 

4X014 

G'/z 

PN25-40 / DN65 

VM90 - PN16 
PN16 / DN100 

8 X 018 

I%;,_;_._; 
r=- -- 

0100 
280 
348 

4 X 014 
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TECHNICAL SPECIFICATIONS 

NOTE: ALL MOTOR DIMENSIONS ARE FOR THREE PHASE MOTORS. 

DIMENSIONS 

Pump 

Model 
Motor 

kW 

Dimensions (mm) & weights (kg) Weight 
kg B1 B2 B1+B2 D1 D2 

VM3 SERIES 

VM3-8 0.75 333 245 578 170 142 22 
VM3-12 1.1 405 245 650 170 142 25 
VM3-15 1.5 459 290 749 190 155 25 
VM3-17 1.5 512 290 802 190 155 30 
VM3-19 2.2 548 290 838 190 155 35 
VM3-23 2.2 620 290 910 190 155 40 
VM3-29 3.0 728 315 1043 197 165 40 
VM5 SERIES 

VM5-5 1.1 324 245 569 170 142 25 
VM5-7 1.5 395 290 685 190 155 30 
VM5-8 1.5 422 290 712 190 155 30 
VM5-10 2.2 476 290 766 190 155 30 
VM5-12 3.0 530 315 845 197 165 35 
VM5-14 3.0 592 315 907 197 165 35 
VM5-16 3.0 646 315 961 197 165 40 
VM5-19 4.0 727 335 1062 230 188 45 
VM5-22 5.5 808 430 1238 260 208 50 
VM10 SERIES 

VM10-4 1.5 420 290 710 190 155 30 
VM10-5 2.2 450 290 740 190 155 40 
VM10-6 2.2 480 290 770 190 155 40 
VM10-7 3.0 510 315 825 197 165 45 
VM10-8 3.0 550 315 865 197 165 45 
VM10-9 4.0 580 315 895 197 165 50 
VM10-10 4.0 610 335 945 230 188 55 
VM10-12 5.5 670 430 1100 260 208 57 
VM10-14 5.5 750 430 1180 260 208 80 
VM10-16 5.5 810 430 1240 260 208 80 
VM10-18 7.5 870 430 1300 260 208 90 
VM16 SERIES 

VM16-2 2.2 400 290 690 190 155 40 
VM16-3 3.0 455 315 770 197 165 50 
VM16-4 4.0 500 335 835 230 188 55 
VM16-5 5.5 565 430 995 260 208 70 
VM16-6 5.5 610 430 1040 260 208 75 
VM16-8 7.5 700 430 1130 260 208 80 
VM16-11 11.0 865 490 1355 330 255 142 
VM16-14 15.0 1000 490 1490 330 255 160 
VM32 SERIES 

VM32-2A 3.0 455 315 770 197 165 75 
VM32-3 5.5 645 430 1075 260 208 93 
VM32-4 7.5 715 430 1145 260 208 102 
VM32-5 11 890 490 1380 330 255 172 
VM32-6 11 960 490 1450 330 255 176 
VM32-8 15 1100 490 1590 330 255 192 
VM32-10 18.5 1240 550 1790 330 255 222 
VM32-12 22 1380 590 1970 360 285 263 
VM65 SERIES 

VM65-2A 7.5 644 430 1074 260 208 120 
VM65-2 11 754 490 1244 330 255 155 
VM65-3A 15 836 490 1326 330 255 195 
VM65-3 18.5 836 550 1386 330 255 205 
VM65-4A 22 919 550 1469 330 255 208 
VM65-5A 30 1001 660 1661 400 310 345 
VM65-5 30 1001 660 1661 400 310 345 
VM90 SERIES 

VM90-2 15 773 490 1263 330 255 198 
VM90-3A 18.5 865 550 1415 330 255 212 
VM90-3 22 865 590 1455 360 285 265 
VM90-4A 30 957 660 1617 400 310 348 
VM90-4 30 957 660 1617 400 310 348 
VM90-5 37 1049 660 1709 400 310 375 
VM90-6 45 1141 700 1841 460 340 438 
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TECHNICAL SPECIFICATIONS 

MOTOR TECHNICAL SPECIFICATIONS 

Motor 10 Frame IP Rating 
FLC 

240 V 

Start/LRC 
Ratio RPM Eff % 

Bearings 
Drive End Non -D /End 

0.75 80 V18 IP55 4.38 5.83 2815 72 6204 -ZZ 6204 -ZZ 

1.1 80 V18 IP55 6.38 5.65 2830 75 6204 -ZZ 6204 -ZZ 

1.5 90 V18 IP55 8.08 5.57 2850 76 6205 -ZZ 6205 -ZZ 

2.2 90 V18 IP55 12.0 4.59 2830 77 6205 -ZZ 6205 -ZZ 

3.0 100 V18 IP55 18.0* 5.0 2870 81 6206 -ZZ 6205 -ZZ 

4.0 112 V18 IP55 22.0* 6.4 2910 84 6207 -ZZ 6206 -ZZ 

*For 480V single phase operation multiply by 0.5. 

Motor 30 Frame IP Rating 
FLC 

415 V 

Start/LRC 
Ratio RPM Eff % 

Bearings 
Drive End Non -D /End 

0.75 80 V18 IP55 1.6 5.5 2800 89.0 6204 -ZZ 6204 -ZZ 

1.1 80 V18 IP55 2.2 6.2 2828 82.4 6204 -ZZ 6204 -ZZ 

1.5 90 V18 IP55 3.1 5.3 2800 78.0 6205 -ZZC3 6205 -ZZC3 

2.2 90 V18 IP55 4.2 6.7 2800 85.0 6205 -ZZC3 6205 -ZZC3 

3 100 V18 IP55 5.7 6.8 2853 86.2 6206 -ZZC3 6206 -ZZC3 

4 112 V18 IP55 7.3 6.7 2902 86.8 6306 -S 6306 -S 

5.5 132 V1 IP55 9.8 7.4 2916 89.9 7308B 6308ZZC3 

7.5 132 V1 IP55 13.3 7.4 2892 87.0 7308B 6308ZZC3 

11.0 160 V1 IP55 19.4 7.9 2925 88.3 7309B 6309ZZC3 

15.0 160 V1 IP55 25.5 8.4 2931 89.3 73098 6309ZZC3 

18.5 160 V1 IP55 31.3 8.3 2938 91.4 7309B 6309ZZC3 

22.0 180 V1 IP55 36.8 7.7 2951 90.4 6311 7311 

30.0 200 V1 IP55 49.4 7.9 2950 91.4 6312 7312 

37.0 200 V1 IP55 60.9 7.6 2950 92.1 6312ZZC3 7312B 

45.0 225 V1 1P55 74.8 7.8 2962 92.6 6313C3 73138 

Special motor bearings fitted for thrust management. 

ELECTRICAL DATA 

Maximum ambient temperature 

Single Phase 

Three Phase 

45 °C 

40 °C 

Minimum IP rating IP55 

Insulation class Class F 

Davey Water Products Pty Ltd 
Member of the GUD Group 
ABN 18 066 327 517 DEPEND ON 

DAVEY AUSTRALIA NEW ZEALAND REST OF WORLD 
Head Office and Manufacturing 
6 Lakeview Drive, 
Scoresby, Australia 3179 

7 Rockridge Avenue, 
Penrose, Auckland 1061 
Ph: +64 9 570 9135 

6 Lakeview Drive, 
Scoresby, Australia 3179 
Ph: +61 3 9730 9121 WATER PRODUCTS 

Ph: +61 3 9730 9222 Fax: +64 9 527 7654 Fax: +61 3 9753 4248 
Fax: +61 3 9753 4100 E -mail: sales@daveynz.co.nz E -mail: export@davey.com.au 
Website: davey.com.au Website: daveynz.co.nz Website: davey.com.au 

Customer Service Centre Customer Service Centre 
Ph: 1 300 369 100 
Fax: 1300 369 119 
E -mail: sales@davey.com.au 

Ph: 0800 654 333 

This literature is not a complete guide to product usage. Further information is available from your Davey dealer, Davey Customer Service Centre and from 
the relevant product Installation and Operating Instructions. This data sheet must be read in conjunction with the relevant product Installation and 
Operating Instructions and all applicable statutory requirements. Product specifications may change without notice. 
O Davey is a registered trademark of Davey Water Products Pry Ltd. O Davey Water Products Pty Ltd 2011. 

DPM198- 3/73K10811/IPM supersedes DPM198- 2b /0311/WEB and DPM198- 2 /7.SK/1008 /SC 
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Monsoon 6C 
Pump Controller 
Fixed Speed Cascading Control 
The versatile Monsoon 6C fixed speed 
cascading pump controller can operate 
up to 6 hydraulically similar pumps plus a 

jockey pump. Operating pumps at a fixed 
speed and cascading them for higher flow 
rates is a lower capital cost solution; ideal 
where demand is reasonably stable. 

Features bt Benefits 

Provides automatic fixed speed 
cascading control via electronic pressure 
sensing to ensure maximum operating 
efficiency. 

Controls up to 6 hydraulically similar 
pumps (plus a jockey pump) of any type up 
to a maximum of 110kW 

All pumps operate on the same pressure 
settings to maximise the performance of 
the system 

User programmable menus in plain 
English enable easy adjustment to suit any 
operation 

Adjustable parameters include cut -in 
and cut -out pressure, high and low pressure 
shut down with adjustable timer delays to 
eliminate cycling and pressure surges 

System status LCD display includes system 
pressure, calculated flow (instantaneous and 
totalised flows), hour run per pump, number 
of starts meter for each pump, system starts 
for the last hour 

User definable automatic rotation of the 
lead pump ensures equal operating hours for 
each pump to maximise pump life. 

System protection includes adjustable high 
and low pressure protection with adjustable 
delay timers 

System protection alarms and fault resets 
can be accessed on site via the display screen, 
or via external communications. 

12 programmable inputs allow for external 
sensing functions, or remote control 

4 programmable outputs to 
communicate with external sources such as 

telemetry and building management systems 

Pumps can be operated in either manual or 
automatic mode via individual On /Off and 
Auto /Manual switches 

D E P E N D O N » 
WATER PRODUCTS 

davey.com.au 
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System Operation 
When the system pressure drops below the set cut -in pressure, the Monsoon controller will start the first pump. If pump 1 cannot 
satisfy the pressure requirement pump 2 will start after the in -delay timer has timed out. More pumps will be started until the set 
pressure rises above the set cut -in pressure, or all pumps are running. 

If at any time the pressure rises above the set cut -out pressure the out -delay timer is started and when it times out a pump will be 
turned off, provided the minimum run time for that pump has also timed out. 

By this method, pressure is automatically maintained between the programmed set cut -in and set cut -out pressures. 

Minimum Run Time 

Pump 1 off 

Out De ay 

Pump 2 off 

Pump 3 off 

Pump 1 on 
Pump 2 on 

Pump 3 on 
Pump 1 on 

In Delay 

TIME 

Accessories 
The Monsoon 6C control panels are able 
to be fitted with a range of accessories 
to complete your control system. The 
following are the typical; many others are 
available on request. 

7 Day programmable time clock 

Mechanical countdown timer (options: 
5min to 24 hr) 

Remote start relay 

Amp meter (various amp ranges) 

Others 

Applications 

High Pressure 
Shutdown 

PUMP CUT OUT 

PUMP CUT IN 

Low Pressure 
Shutdown 

TIMER DELAYS 

Low Pressure Delay 

High Pressure Delay 

Minimum Pump Run Time 

In Delay Timer 

Out Delay Timer 

No Flow Delay 

Off, 0 -250 seconds 

Off, 0 -250 seconds 

0 -250 seconds 

0 -250 seconds 

0 -250 seconds 

0 -250 seconds 

SPECIFICATIONS 

Item 

Pump Motor Options 

Frequency 

Controller Power Supply 

EMC /EMI Filtering 

Standard Pressure Transducer 

Output Relays 

Inputs 

Operating Temperature 

Starting Options 

Description 

Single phase 1 x 240V or 1 x 480V 
Three phase 3 x 220 -240V, 3 x 380 -440V 
Other voltages on request 

50 or 60 Hz +/- 2 Hz 

190 to 270VAC 

Designed to minimise conducted and radiated emissions 
"C" tick approved 

0- 2500kPa / 360psi, 50 deg C water 
Option for any pressure range & water temperature application 

4 programmable, Samp 250VAC 

12 x Switched - Voltage free, 24VDC supplied internally 

0 to 60 deg C, non -condensing 

DOL soft start 

Irrigation Industry Multi- storey 
Buildings 

Turf Watering Sewerage & Water 
Authorities 

D E P E N D O N 

DAVEY 
WATER PRODUCTS 

Davey Water Products Pty Ltd 
Member of the GUD Group 
ABN 18 066 327 517 
Head Office and Manufacturing 
6 Lakeview Drive, Scoresby, Australia 3179 
Ph: +61 3 9730 9222 
Fax: +61 3 9753 4100 
Website: davey.com.au 

Customer Service Centre 
Ph: 1 300 2 DAVEY (1 300 232 839) 
Fax: 1 300 304 850 
E -mail: sales@davey.com.au 
Interstate Offices 
Sydney Brisbane Adelaide 
Perth Townsville 

International 
6 Lakeview Drive, 
Scoresby, Australia 3179 
Ph: +61 3 9730 9121 
Fax: +61 3 9753 4248 
E -mail: export@davey.com.au 
Germany 
Kantstrasse 53, 04275 Leipzig 
Ph: +49 341 301 0412 
Fax: +49 341 301 0413 
E -mail: akrenz@daveyeurope.com 
USA 
Ph: +1 630 898 6976 
Website: daveyusa.com 
E -mail: sales@daveyusa.com 

Davey Water Products 
- New Zealand 
7 Rockridge Avenue, 
Penrose, Auckland 1061 
Ph: +64 9 570 9135 
Fax: +64 9 527 7654 
Website: daveynz.co.nz 
E -mail: sales@daveynz.co.nz 

Davey Spa - New Zealand 
2 Bothwell Avenue, 
North Harbour, Auckland 0632 
Ph: +64 9 415 8622 
Fax: +64 9 415 8621 
Website: spa -quip.co.nz 
E -mail: service@spa- quip.co.nz 
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8054/8055 

Type 8054/8055 can be combined with.- 

i "1 
Type 6223 

Solenoid control 
valve 

E urkert 
Fi UID CONTROL SYSTEMS 

Full Bore Magflowmeter - 
General purpose version 

Combination of magflowsensor fitting Type S054 or 
S055 and electronics SE56 

Continuous measurement or Batch Control 

Version without (S054) or with (S055) flanges 

For water treatment and general purpose applications 

Type 2100 (8692) 

Angle seat valve with 
Control unit 

The complete full bore magflowmeter Type 

8054/8055, which consists of a magnetic sen- 

sor fitting Type S054 or S055 connected to an 

electronics Type SE56 (bled m compact version or 

with display in compact or remote version). is designed 
for applications with liquids with a minimum 

conductivity of 5 uS/cm. 

Combined with a valve as the actuating ele- 
ment, the complete full bore magflowmeter 

Type 8054/8055 can control high -precision 

dosing operations and flow measurements 
in potable water treatment and waste water 

treatment 

Accuracy diagram 
Max. error 
[ %J 

' +1,0 
+ 0,6 
+ 0,6 
+ 0,4 
+ 0,2 

- 0,2 
- 0,4 
- 0,6 
- 0.8 
- 1,0 

I I I I I I I 

40 

speed [mis] 

on request 
" under reference conditions: water temperature = 20 °C, 
ambient temperature - 25 °C. constant now rate durng 
the test, liquid speed > 1 m/s 

Type 2731 (8692) 

TopControl system 

Type 8644 

Valve islands 

-rool 
PLC 

General data - 5054/5055 sensor fitting 
Compatibility 
Materials 

Body 
Electrodes (3 in standard) 

Lining 
Gasket 

Electrical connection 

SE56 electronics (see corresponding data sheet) 

Carbon steel painted [or stainless steel 304 or 316]* 

Stainless steel 316L for Hoeft C. Tasman. Tantalum Pta ucrr bodserÿ 

PP (max. 16 bar) [or PTFE]' 

RCM or EPDM° (with PP iniria) [or without gasket (with PTFE lining)] 

2 cable glands (PG9) 

Complete magflowmeter 8054/8055 data - (S054/S055 sensor fitting+ SE56 elec- 
tronics) 
Pipe diameter DN25 up to DN 100 lup to DN20001 

Measuring range 0 m'/h ... 0.72 math up to 0 m'/h ... 280 m'/h 
Process connection S054: wafer - S055: Flange DIN, ANSI, [rasp 

Medium temperature 
Compact version 

Remote version 

0C up to 60C (32°F to 140x) (with PP lining) [ -20C up to 100'C 

(-4x b 212x) (with PtFE Ming)) 

0C up to 6 0 C (32 t o 140'9 (vial PP lining) [ -20 °c up to 130*C 

(-4x to 302x) (with PTFE lining)] 

Medium pressure max. PN16 (232 PSI) (with PP lining) or 

[up to PN64 (928 PSI) (with Ebonite or PTFE lining))' 

Vacuum resistance 200 mbar (2.9 P80 absolute at 100C (212x) 

Accuracy 71 t 0.2% of reading (see diagram. opposite) 

Repeatability < 0.1% 

Minimum conductivity 5 uS/cm (or 20 5S /cm with demmeralued water) 

Environment 

Ambient temperature -20°C up to 60°C r-. F 'o 74C°,7; (wit- display version) or 

-20°C up to 40°C 704"r":,, (wit- blind vesion) 

Standard 

Protection class IP65 and IP67 (compact version). IP68 (remote verswr) 

Standard 
EMC 

Emission / Immunity 
Safety 

EN 61326-1, 
EN 55011 (Group 1. Class B) I IEC 1000-4-213/4/5/6/11 
EN 61010 

www.burkert.com p. 1 /8 
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8054/8055 

Installation 

Avoid the functioning with 

the pipe partially filled. 

During flowmeter operation 

the pipe must be completely 

full. 

Avow the installation near 

curves or hydraulic acces- 

sories. 

Observe the upstream and 

downstream distances. 

The sensor fitting can be installed into either horizontal or verti- 

cal pipes. Mount the 5054 or S055 sensor fitting the below as 

correct indicated ways to obtain an accurate flow measurement 

Correct Incorrect 

The suitable pipe size is selected using the diagram Flow / Ve- 

locity / DN (see diagram to the right). 

The flow sensor fitting is not designed for gas flow measure- 

ment. 

bürkert 

Selection of fitting / pipe size 

Example: 
- Specification of nominal flow: 10 1 /min 
- Ideal flow velocity: 2...3 m/s 
- For tnese specificatons, the diagram ndicates a pipe size of DN 10 

Flow rate 

US gpm 
Umin 

100000_ 
20000_ 

50000= 
10000 - - 30000_- 

5000: 20000_ 

- 10000_ 
2000 _ _ 

5000= 
1000_ - - 

3000_ 

2000... 500: 

- 1000_ 
200 _ 

500 = 
100_ _ 

50 = 200... 

20 _ 

10 

5 = 

100_ 

50 : 

20 _ 

10 _ 
2 _ 

5 = 
1 

0.5 2 _ 

1 _ 
0.2 _ 

0.5 = 
0.1 _ 

0.05= 2.2 _ 

m'-/h 

5000 

1000 

500 

200 

10 

05 

02 

0.1 

0 05 

002 

0.01 

=:::.: =MiiiiiwlMMIMMH.. eMMwasan....111=IMwasat 
.111111M1 011w1111 ll 111111111MNwin11 

1111111111 1111.11.1111.111111111 

a1ituri1niI 

,11111I.nl 
amomna:mt. ïr:..i' IONAa M11at N.. lli =11tr 111..11f 

atwas mol wa s a a1aw ismw a a1 n 
MIN1NawR111111111111N1wi1 
1111111!8filifll/1111111111iti11111 

!IIIIJ!I! : SMI MINIM M aa aaa 1 a s a 1 1 11a=1 at 111111 w a a a a r 
w1 N11111 PEO1 111 if111111MUM111111 IIIII1nu111INi 
1111uu11111uu11 wn 1 Iwun. a®aMIN1waa ulaaaaaJIIwwasol _.1NwH11w>rNMM111 

1/1111111111=1t1111111 

1=NM IM.MM::: áiiiiÌÌ weimwon. =mwaanr 
11111111111Nw1111 NEN1111 
it11111/11111/11111 

0.1 0.3 Ill 111 
0.3 0.5 1 

0.5 
I 

3 
{ I 1 1 111 

3 5 10 

DN 400 
DN 350 
DN 300 
DN 250 

DN 200 

DN 150 

DN 125 

DN 100 

DN 80 
DN 65 

DN 50 

DN 40 

DN 32 

DN 25 

DN 20 

DN 15 

DN 10 

DN 08 

DN 06 

DN 03 

5 Om /s 
1 I 

30 fps 

Flow velocity 

p. 3/8 
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8054/8055 

Dimensions [mm] of Type S055 sensor fitting - flanged version 

bürkert 

NOTE: Dimensions of SE56 electronics, see corresponding data sheet. 

Compact version 

Remote version, with junction box 

5055 compact or remote, with flanges PN16 

DN H L Standard L1 Z D2 D1 D 

25 185 200 DIN 2501 16.5 4 x 14 51 85 115 
182 ANSI 150 RF 16.8 4 x 15.9 43.5 79.4 107.9 

32 203 200 DIN. 2501 18.5 4 x 18 62 100 140 
192 ANSI 150 RF 18.4 4 x 15.9 53 88.9 117.5 

40 213 200 DIN 2501 19.0 4 x 18 72 110 150 
202 ANSI 150 RF 20.5 4 x 15.9 62.5 98.4 127 

50 228 200 DIN 2501 21.5 4 x.18 87 125 165 
222 ANSI 150 RF 22.5 4 x 19 81.6 120.6 152.4 

65 248 200 DIN 2501 21.5 4 x 18 107 145 185 
245 ANSI 150 RF 25.2 4 x 19 100.7 139.7 177.8 

80 263 200 DIN 2501 24.0 8 x 18 122 160 200 
258 ANSI 150 RF 27.8 4 x 19 113.4 152.4 190.5 

100 283 250 DIN 2501 27.0 8 x 18 142 180 220 
287 ANSI 150 RF 28.8 8 x 19 151.5 190.5 228.6 

p. 5/8 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 691 of 781



8054/8055 bürkert 

Ordering chart for spare parts /accessories for sensor fitting Type S054 or S055 

C 
o 
E a 
7. 
u 

o 

C 

m 

Electrode cable, 10 m long (for connection between sensor fitting Type S05415055 without junction box. $051 or $058 and electronics Type SE561 448 518 

Coil cable, 1-0 m.long (for connection between sensor fitting Typo S054/S055 without junction boa, 5051. or 65..56 and electronics Typo SE56') 448 519 
(see corresponding data sheet) 

a Further versions on request 
Electrical connection 

LA Electrode cable 10 m long for connection between sensor fitting 
Type S054 or S055 with junction box and electronics Type SE56 

p. 7/8 
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L1TAW" 
Self Cleaning Filters 

Installation, Operation and 
Maintenance Manual 

Models: FW100, 100 mm (4 ") 
Hydraulic Control 

Model No: FW100 -HV 

Nominal Size 100 mm 

Serial No.: 

Screen Size (Micron): 230 

- ... 444-2: 

TRIANGLE WATERQUIP PTY. LTD. 
17 Hinkler Road, Mordialloc, Vic. 3195 .Australia 
Ph: 03 9580 2122, Fax: 03 9580 3131 

www.trianglewaterquip.com.au 
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Index 

Section Sub.ect Pa. e /s 
1.0 Introduction 
2.0 Operating Principal 
3.0 Technical Specification 
4.0 Dimensional Data 
5.0 Safety 
6.0 Installation 
7.0 Commissioning 
8.0 Operation 
9.0 Maintenance 
10.0 Disassembly Instructions 
11.0 Trouble Shooting 
12.0 Hydraulic Control System Layout 
13.0 Exploded Views & Parts Listings 
14.0 Warranty 

1.0 Introduction 

We thank you for your purchase of a Fitaworx® automatic self cleaning filter. Triangle 
Waterquip Pty. Ltd. has been working with automatic filters for nearly 30 years and in this 
time has gained a vast amount of experience and knowledge in this field. 

To achieve the best performance and trouble free life from your filter we suggest that you 
carefully read and follow these instructions. 

FILTAWORX ®range of fully automatic self cleaning filters have been designed 
and built in Australia by an experienced team of engineers using the latest 3D 
CAD software. FILTAWORX ®filters are one of the most technically innovative 
self -cleaning filters available on the market, combining high performance, 
reliability and economy in a com pact robust design. The filter is simple to install 
and will give years of trouble free service if sized, maintained and operated correctly, which 
is easy enough to do. 
Features include: 
AStainless steel filter body asstandard (304 grade). 
AAII parts are made of corrosion resistant engineering plastics or metal 
materials. 
AFully automatic back flush operation. 
ìAvailable with hydraulic or electric controls. 
ALarge filtration area. 
AWide range of fine screen sizes, 50 to 800 microns. 
AStandard sizes from DN50 to DN350 (2" - 14 "). 
APressure rating of PN10 as standard. 
ASimple and quick installation. 

2 
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AFull support and after sales service. 
ADesigned, built, owned and tested in Australia. 

2.0 Operating Principal 

OUTLET 
FILTERED WATER 

BRAIN 

1 COARSE SCREEN 

1 INLET 
RAW WATER 

Put simply the Filtaworx filter cleaning cycle works in a similar way to a vacuum cleaner, 
cleaning the solids off the fine screen with suction nozzles that rotate and spiral up and 
down to clean the whole fine screen area. 

During normal filtering mode the raw water enters the Inlet of the filter, passes through the 
Coarse Screen (1), (this removes large debris that may obstruct the lower mechanism). 
Water then travels to the inside and through the Fine Screen (2) to the Outlet. The solids in 
the water are trapped on the Fine Screen (2), eventually causing a pressure drop (DP) 
across the filter. At a pressure drop of 40 - 50 kPa the Controller (6) activates the cleaning 
cycle by opening the Flush Valve (5) to drain (atmosphere). 

The interconnection of the Suction Nozzles (4) via the Dirt Collector (3) to the Drain causes 
a back flushing or 'vacuum clean' effect on the Fine Screen (2) with a high velocity suction 
jet of water from the clean outlet side of the screen, removing the dirt on the screen as it 
passes through. The water escaping via the Rotor (7) causes the Dirt Collector and Suction 
Nozzle assembly (3 & 9) to rotate. The Flushing Valve (5) allows this assembly down the 
length of the Fine Screen (2) in a spiralling motion, cleaning the entire screen surface area 
in approximately 5 seconds. The Flushing Valve (5) closes, and 
returns the mechanism back to its original position, ready for the 
next cycle. Cleaning also occurs on the return stroke. 

3 
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3.0 Technical Specification 

Model No. FW 100 
Inlet / Outlet 
Nominal size mm /inch 100 / 4" 
Connections Flanged 
Min. operating pressure 200 kPa at all times (30 psi) 
Max. operating pressure 1000 kPa standard (150 psi), higher available on request 
Filter Area 1220 cm2 
Max. working temp 65° C 

Flushing Data 
Drain line size mm /inch 50 / 2" 
Flush cycle duration 7 -10 seconds (depending on pressure) 
Flush cycle volume 30 litres approx (depending on pressure) 
Min. flow for backwash 14 m3 /hr (4 1/sec) @ 200 kPa 
Materials of Construction 
Filter body 304 grade stainless steel (316 and other grades on request) 
Cover lid assy. GRN (glass reinforced nylon), St/St, brass 
Cleaning mechanism assy. St/St, brass, GRN 
Fine screen 316 St/St mesh, GRN 
Coarse screen GRN 
Seals NBR, EPDM 
Controller St/St, brass, Acetal, PVC, 
Control tubing Polyethylene 

Filtration Apertures Available 

micron (Nm) 50 80 100 120* 150 200* 400 800 
mm 0.05 0.08 0.10 0.12 0.15 0.20 0.4 0.8 
Mesh 250 200 150 120 100 80 40 20 

* Most common sizes used. 
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4.0 Dimensional Details 
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5.0 Safety Instructions 

Your safety and that of your co- workers and work environment is critical! We recommend 
that you do the following: 

Follow all on -site safety procedures, instructions and restrictions whilst working on, 
installing, operating and maintaining the filter. 
Follow all on -site requirements for safety /protective clothing such as hard hats, eye 
wear, hearing protection, steel caped boots etc. 
If using lifting equipment ensure that it is operated by suitably qualified personnel 
using approved slings. 
Ensure that the filter can be safely accessed, isolated and maintained during and 
after installation. 
Ensure that the back flush drain line is securely fixed on installation. 
When the filter is pressurised do not attempt to remove any part of the filter. 
Ensure that any leaks are fixed immediately and that the area around the filter 
remains dry at all times to avoid and danger of slipping or electrocution. 
Do not modify or change the structure of any part of the filter. 

6.0 Installation 

Correct installation of your filter is critical to be able to get the best result from it! You will 
need to check and do the following: 

a) The filter can be installed in any orientation or position. 

b) Fit a manual isolating valve immediately after the filter. 

c) Ensure that no back flow can occur through the filter, as this could damage the fine 
screen. 

d) Do not tamper or play with the Rinse Controller! This has been factory set and 
tested. 

e) Ensure that there will be enough service and access space around the filter to be 
able to operate, service, dismantle and maintain the filter easily in years to come. 
Check the drawing for your particular model. 

f) Ensure that you will have enough flow and pressure to backflush the filter at ALL 
times (4 I /sec @ 200 kPa). If not the line pressure will drop too low and the filter will 
not clean itself effectively. If you do not have enough flow /pressure available you 
may need to restrict the flow after the filter during the backflush cycle. 

g) For full flow industrial or critical installations, always install a manual by -pass around 
the filter is essential. This is so that the filter can be isolated and serviced without 
disrupting any downstream plant or equipment. 

h) The backflush drain line must be at least 2" / DN50 size to prevent any back 
pressure on the filter. It must drain downhill. Avoid or eliminate any elbows and 
restrictions in the line. If the drain line is longer than 10 meters use a 3" / DN80 line. 
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i) Fit a barrel union at or near the filter on the backflush drain line so that the Cover Lid 
can be easily removed. 

j) Ensure that the backflush line is secured solidly and will not move or flex when high 
pressure water comes out of the flush valve. 

k) The Rinse Control has a DN25 / 1" BSP -FM drain line that will bleed water during 
every backflush cycle. This will need to be piped away from the filter to drain. 

I) Fit a barrel union at the Rinse Controller if you are piping this away, so that the Rinse 
Controller can be easily removed if required. 

m) If there is extensive pipe work after the filter, or if the downstream system is downhill 
from the filter, you may need install a pressure sustaining valve on the downstream 
side of the filter. This will restrict the flow during start-up and maintain pressure at the 
filter until pressure builds up in the system so that the filter will not block. 

n) When the filter is installed ensure that all connections are tightened and secure. 

o) There will be one (1) control tube and fitting to fit onto the filter, which is supplied 
lose to avoid any damage in transport or installation. This is line 3 from the Rinse 
Controller that goes to the top of the Diaphragm Cover on top of the filter. Remove 
the fitting from the tube, fit the fitting into the cover and re -fit the 6 mm tube. The 
fittings are a push in type, the same as an air line type. 

7.0 Commissioning 

Before proceeding with the commissioning process double check that the inlet, outlet and 
drain pipe work is securely fastened. 

a) Ensure that the small 3 -way tap for automatic /manual operation is in the automatic 
position. 

b) Open the inlet valve (if fitted) slightly to allow water pressure into the filter and start 
pump if necessary. Check for leaks and fix now if any are found. 

c) Once the filter is pressurised, open the inlet valve fully. 

d) Flush the filter manually by rotating the automatic /manual 3 -way tap to the OPEN 
position for 3 seconds then return to the AUTO position. This will cause the filter to 
go through a full backflush cycle. Do this at least 3 times to remove all the air from 
the control system. (The AUTO position 
is pointing to the filter body as per 
photo). 

e) Whilst doing this check the line pressure 
on the inlet side of the filter during the 
backflush cycle and ensure it remains 
above 200 kPa (30 psi). 
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f) Now slowly open the isolating valve after the filter. If you are filling empty pipelines 
you will need to do this gradually and in stages so that the pressure stays at around 
the normal operating pressure of the system. Once the system is filled you will then 
be able to open the valve fully. 

g) Check the inlet and outlet pressures to make sure they are equal or near to equal. 

h) Once the system has stabilized to its normal operating conditions with flow and 
pressure, manually back flush again via the 3 -way tap again and check the inlet 
pressure again to make sure it does not drop below 200 kPa at any time. 

i) If all appears to be in order and if possible wait for the filter to reach a back flush 
cycle caused by a build up of DP (differential pressure). 

D Your filter should now be ready to leave online and is commissioned. Make sure the 
3 -way manually flushing tap is in the AUTO position. 

8.0 Operation 

Once your filter has been commissioned it should operate without any external input or 
control. We suggest that you check the filter on a regular basis, say weekly or monthly, 
checking the DP and making sure the flush cycle is functioning correctly. Make sure the a- 
way tap for manual flushing is in the AUTO position. 

9.0 Maintenance 

Generally your Filtaworx filter should be trouble free, however you may need to remove 
the Fine Screen on a regular basis to remove any large debris from the Coarse Screen 
that has come into the system. 

Adjusting the Rinse Control may be required if it has been tampered or played with. To 
do this do the following: 
1) Loosen the lock nut on the adjusting screw on top of the Rinse Controller. 
2) Backflush the filter manually on the 3 -way tap. 
3) Undo the adjusting screw anti -clockwise until the filter backflushes. 
4) Turn the adjusting screw in clockwise 1.5 turns. 
5) Tighten the lock nut back down on the adjusting screw. 

10.0 Disassembly Instructions 

Your filter can be easily disassembled by following the below instructions: 

a) If possible backflush the filter manually first before any work is commenced, and shut 
down the filter after this cycle. 

b) Make sure that the filter is isolated and contains no residual pressure before 
proceeding. 
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c) Remove the 2 x control tubes from their fittings on the Cover Lid. 

d) Undo remove the Cover Lid 8 x nuts and washers holding this down. 

e) Remove the Cover Lid and Dirt Collector assembly from the filter. 

f) Drain the filter body if required so that the Fine Screen assembly is fully visible inside 
the filter. 

g) Remove the Fine Screen from the filter using the "U" shaped pulling tool supplied with 
the filter. The feet pieces of the tool fit under the 2 x stainless steel plates visible at the 
end of the screen. 

h) The Fine Screen is seated into the housing by 2 x Orings. If the screen has been in the 
housing for a long time it may be reluctant to come out, so more force may be 
required. 

i) Once the fine screen is out check it for cleanliness. You may need to clean the screen 
from inside to outside only! Using a high pressure water cleaner. A garden hose or tap 
will not be strong enough. 

i) Before replacing the fine screen back into the filter grease the 2 x Orings using silicon 
grease. 

k) To remove the Collector Assembly, remove the 4 x phillips head screws that attach the 
Partition to the Cover Lid. The Collector Assy will now pull out of the Cover Lid, 
exposing the bearings and flush valve assembly. 

10 
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11.0 Trouble Shooting 
Generally you will find if the filter malfunctions it will show a high DP (differential pressure) 
or become blocked. This could be caused by a random condition like a sudden high dirt 
load event of a control malfunction or an internal mechanical problem. The trick will be to 
find which one of these three (3) is the cause. 

Problem Possible Cause Solution 

The filter is not flushing 
The valves are closed? Open valves 
Check that the 3 -way valve for 
manual /automatic flushing is in 
the AUTO position 

Turn valve to AUTO 

Pressure differential is high, 
>100 kPa. (Rinse Controller will 
normally be venting water in 
this mode). 

Perform a manual flush cycle as follows: 
1. Close the outlet valve. 
2. Check that the filter inlet & outlet 

pressures are equal. They must be 
equal to be able to manually flush the 
unit. 

3. Perform a manual flush as in Section 
7.0 d, page 7. 

4. Check the pressures at the inlet valve 
and in the rotor chamber. 

5. If the filter has been extensively 
blocked then flush the filter manually 
2 -3 times. 

6. Open the outlet valve slowly / 
gradually and check inlet -outlet 
pressures 

Rinse Controller dripper 
blocked. (Controller venting 
water). 

Change the dripper 

Rinse Controller is not set/ 
adjusted correctly 

Check and re- adjust screw on rinse controller. 
(Section 10) 

Control tubes or fittings to 
Rinse Controller are blocked 

Check and clear them. 

Excessive pressure in 
the rotor chamber 

Drain pipes are obstructed or 
blocked. 

Check if drain lines are unrestricted and not 
kinked. If necessary replace with a larger 
diameter line, or shorten the existing lines. 

Insufficient inlet 
pressure (less than 200 
kPa -30 psi) 

Inlet valves are not fully open Open inlet valves to fully. 
Increase the inlet pressure or throttle the outlet 
to increase pressure during the flush cycle. Fit 
a hydraulic pressure sustaining valve. 

Pressure differential 
exceeds 70 kPa during 
normal operation 

Coarse Screen is blocked Check & clean Coarse Screen 
Rinse controller needs 
adjusting 

Adjust rinse controller (Section 10) 
Check for blockage at high pressure sensor 
connection. 

Water does not flow 
through the filter 

Inlet lines blocked Check inlet lines 
Isolating valves are closed Open isolating valves 
The screen is blocked 
completely. Possibly causes 
are: Low inlet pressure, high 
flow, high dirt load, controller 
malfunction or internal 
mechanism problems 

Perform a manual flush as follows: 
1. Close the filter outlet valve 
2. Check that the filter outlet and inlet 

pressures are equal 
3. Perform a manual flush as in Section 

7.0 d, page 7. 
4. Check the pressures at the inlet valve 

and in the rotor chamber. 
5. If the filter has been extensively 

blocked then flush the filter manually 
2 -3 times. 

6. Open the outlet valve and check inlet - 
outlet pressures. 

Flush valve leaks or 
remains open 

Valve seals may be leaking or 
valve is jammed. 

Remove Cover Lid and remove Collector assy. 
Check that it moves freely and the seals are 
okay, If not free the valve or replace the seals. 

11 
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12.0 Hydraulic Control System Layout 
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R IN*B /RD. 
3/4" Full Circle Impact Sprinkler Catalog Number 

Part Descriation 
30H 

30WH 30PWH 
30FH 

30FWH 

UPPER ASSEMBLY 

1 Fulcrum Kit 177417 177417 177417 

2 Fulcrum Pin (100271) (100271) (100271) 

3 Arm Hood (100968) (100968) (100968) 

6 Arm Washer (100270) (100270) (100270) 

4 Arm /Spring Assembly 177529 177530 177529 

5 Arm Spring (231061) (100358) (231061) 

NOZZLES (Specify nozzle size when ordering) 

7 Drive Nozzles 

Straight Bore 105842 105842 105842 

Straight Bore wNane (E Models) 106131 106131 

Keyhole 106353 106353 106353 

- Spreader Nozzles 

8 Spreader 7 Degree 100225 

8 Spreader 20 Degree 100226 

9 Spreader Plug (W Models) 100255 

Vane (E Models Not Pictured) 105816 105816 

BEARING ASSEMBLY 

11 Bearing Assembly 177424 177425 177425 

12 Top Seal Washer (W =Wht /G =Grn) G (103709) W (100313) W (100313) 

13 Metal Top Seal Washer (100312) (100312) (100312) 

14 Bearing Spring (106237) (106237) (106237) 

15 Bearing Sleeve (103670) (103670) (103670) 

16 Bearing Washer (Black (100726) (100726) (100726) 

17 Wear Washer (0= Orange/W =Wht)0 (103058) W (104762) W (104762) 

18 Seal Washer (G= Gray /B =BIk) G (102345) B (100726) B (100726) 

19 Bearing Nipple (103669) (103669) (103669) 

10 Bearing Washer Assembly 177447 177448 177448 

12 Top Seal Washer (W =Wht/G =Grn) G (103709) W (100313) W (100313) 

13 Metal Top Seal Washer (100312) (100312) (100312) 

16 Bearing Washer (Black (100726) (100726) (100726) 

17 Wear Washer (O= Orange/W =Wht)O (103058) W (104762) W (104762) 

18 Seal Washer (G= Gray /B =BIk) G (102345) B (100726) B (100726) 

Note: Part numbers enclosed in brackets ( ) are not available individually, but may be sold in assemblies or kits. 

214 
30H 

TO BUY GENUINE RAIN BIRD PARTS, CONTACT YOUR LOCAL DISTRIBUTOR OR VISIT OUR ONLINE STORE AT WWW.RAINBIRD.COM Page 
2 of 2 
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RAIÑ?4kBIRD Full Circle Impact Sprinklers 
3/4 " (19 mm) Sprinklers 

U.S. STANDARD DATAI METRIC DATA 

PERFORMANCE DATA 30PWH 

30PWH 

3/4" 19mm Full Cirde, Aluminum 

Arm Impact Sprinkler 

Bearing: 3/4" Male NPT, Brass 

Trajectory Angle: 27° 

Operating Range: 25 -80 psi 1.7 -5.5 bars 

Flow Rate: 1.7 -5.5 GPM 0.39 -1.22 m3 /h 

Radius: 38-46 ft. 11.74 -14.03 meters 

Range: One 1/4 "Female NPT Nozzle Port 

Spreader: One 1/8" Female NPT Spreader 

Nozzle Port 

Features 

Durable die -cast, anodized, aluminum arm 

Stainless steel springs and fulcrum pin 

Chemically resistant washers 

Two -year warranty 

Benefits 

Aluminum arm allows for smaller nozzles 

and lower pressures 

Wide range of flow rates 

Corrosion and grit resistant 

Built to last 

STRAIGHT BORE NOZZLE (SBN -3 *) 
(Stream Height 9 ft.) 

NOZZLE SIZE US STANDARD 

PSI n 

Nozzle 

7/64" 

Rad. GPM 

1/8" 

Rad. GPM 

9/64" 

Rad. GPM 

5/32" 

Rad. GPM 

25 38 1.70 39 2.30 40 2.90 41 3.50 

30 39 1.90 39 2.50 40 3.20 42 3.90 

35 39 2.10 40 2.70 41 3.40 43 4.20 

40 39 2.20 40 2.90 41 3.60 44 4.50 

45 40 2.30 41 3.10 42 3.80 44 4.70 

SO 40 2.40 41 3.20 42 4.00 45 5.00 

55 40 2.60 42 3.40 43 4.20 45 5.20 

60 41 2.70 42 3.60 43 4.40 46 550 
65 41 2.80 43 3.70 44 4.70 - - 

70 41 2.90 43 3.80 44 4.80 - - 

75 41 3.00 43 4.00 - - - - 

80 42 3.10 43 4.10 - - - - 

STRAIGHT BORE NOZZLE (SBN-3 *) 
(Stream Height 2.7m) 

NOZZLE SIZE METRIC 

2.78mm 
(7/64 ") 

BARS @ Rad. Flow Flow 
Nozzle (m) (Ips) (OA) 

3.18mm 

Rad. 
(m) 

(1/8") 

Flow Flow 
(Ips) (m'Po) 

3.57mm 
(9/64") 

Rad. Flow Flow 
(m) (Ips) Cm'/h) 

3.97mm 
(5/3n 

Rad. Row Flow 
(m) (Ips) (m'Po) 

1.7 11.7 0.11 0.39 11.9 0.1S 0.52 12.2 0.18 0.66 125 0.22 0.79 

2.0 11.9 0.12 0.42 12.0 0.16 0.56 12.3 0.20 0.71 12.9 0.24 0.87 

2.5 11.9 0.13 0.48 12.2 0.17 0.62 125 0.22 0.78 133 0.27 0.97 

3.0 12.1 0.14 0.52 125 0.19 0.69 12.8 0.24 0.85 13.5 0.29 1.05 

3.5 12.2 0.15 0.55 12.7 0.20 0.73 13.0 0.25 0.92 13.7 0.32 1.14 

4.0 12.4 0.17 0.60 12.9 0.22 0.80 13.2 0.27 0.98 14.0 0.34 1.22 

4.5 12.5 0.18 0.64 13.1 0.23 0.84 13.4 0.30 1.07 - - 

5.0 12.6 0.19 0.67 13.2 0.25 0.89 - - - - - 

5.5 12.8 0.20 0.70 13.3 0.26 0.93 - - - - - 

Part Numbers and Ordering Information 

Sprinkler Only 

Sprinkler without Nozzle Al 1 355 with Plug 

Nozzle Only 

Brass Straight Bore Nozzle 

Brass Straight Bore Nozzle with 
Vane 

SBN-3 

SBN-3V 

10( = NOZZLE SIZE 

U.S. standard 7/64" 

Metric 2.78 mm 

105842 -XX 

106131 -XX 

07 

07 

1/8" 

3.18 mm 

08 

08 

9/64" 

3.57 mm 

09 

09 

5/32" 

3.97 mm 

10 

10 

Bold nozzle size numbers denote the most common nozzle choices. 
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RAIN ¡Rif 
VB -7RND VB -1ORND 

7'r and 10" Round Series Valve Boxes 

Primary Application 
Protects in- ground irrigation valves. 
Functions as a durable, rigid enclosure 
that provides easy access to valves for 
maintenance. Used in turf applications to 
house single valves or other subsurface 
components of an irrigation system. 

VB -7RND Features 
Easily removable knock -outs simplify pipe 
placement and reduce installation time. 
Four equally spaced knock -outs 
accommodate up to 2.0" diameter pipe. 

Corrugated sides provide strength. 

Lid snaps securely into place. 

Lid can be removed by inserting a finger 
or screwdriver at access slots. 

Available lid colors are green, black and 
purple (to indicate non -potable water). 

Interlocking bottoms allow boxes to mate 
securely together bottom -to -bottom for 
deep installations. 

VB -1ORND Features 
Easily removable knock -outs simplify pipe 
placement and reduce installation time. 
Four equally spaced knock -outs 
accommodate up to 2.0" diameter pipe. 

Corrugated sides provide strength both 
before and after knock -outs are removed. 

Beveled lid edges help prevent damage to 
lids from lawn equipment. 

Bolt hole knock -out in the lid keeps insects 
out of the box when bolt is not used. 

Interlocking bottoms allow boxes to mate 
securely together bottom -to -bottom for 
deep installations. 

Optional stainless steel bolt and clip securely 
fasten the lid to the body. 

Lid marking area makes it easy to label the 
valve box. 

Available lid colors are green, black and 
purple (to indicate non -potable water). 

Models and Dimensions 
VB -7RND: 7" Round Valve Boxes 

VB -7RND (SKU A11480) 

VB- 7RND -P (SKU A11481) 

VB- 7RND -BK (SKU A11484) 

Top Opening (diameter): 6.6" (16.8 cm) 

Maximum Top: 7.3" (18.6 cm) 

Bottom Opening: 8.5" (21.5 cm) 

Maximum Bottom: 9.9" (25.0 cm) 

Height: 9.0" (22.9 cm) 

Knockouts:4 total (1 every 90 °) 
3.5" H x 2.5" W (8.9 cm x 6.4 cm) 

VB -1 ORND:10" Round Valve Boxes 
VB-1ORND (SKU A11450) 

VB -1 ORND -B (SKU A11453) 

VB -1 ORND -L (SKU A11454) 

VB -1 ORND -PL (SKU A11455) 

VB-1ORND-BKL (SKU A11457) 

VB -1 ORND -H (SKU A11458)* 

Top Opening (diameter): 8.9" (25.1 cm) 

Maximum Top: 10.7" (27.2 cm) 

Bottom Opening: 11.9" (30.2 cm) 

Maximum Bottom: 13.8" (35.0 cm) 

Height: 10.0" (25.4 cm) 

Knockouts: 4 total (1 every 90 °) 
3.5" H x 2.5" W (8.9 cm x 6.4 cm) 

Optional Locking Systems 
(for VB -1 ORND) 

VB- LOCK -H: Hex head 3/8" x 2.3" 
(1.0 x 5.7 cm) bolt, washer and clip 
(Available separately or as locking 
assembly with body and lid) 

VB- LOCK -P: Penta head 3/4" x 2.3" 
(1.0 x 5.7 cm) bolt, washer and clip 
(Available separately) 

Pallet Quantity (body + lid) 

7" Round = 192 

10 " Round =99 
* Includes 2 hex head 3 /a "x 3.0" 

(1.0x 7.6 cm) bolts, washers and clips. 

VB-1ORND 

VB-7RND 

How to Specify 
VB-XRND-X 

Model Options 
VB -7RND: P: Black Body with Purple Lid 

7.0" Round BK: Black Body with Black Lid 

Series Valve Box B: Black Body only 

VB -1 ORND: 

10.0" Round 
Series Valve Box 

L: Green Lid only 
PL: Purple Lid only 

BKL: Black Lid only 

H: Black Body, Green Lid, 
Hex Locking Bolt 
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Specifications 

VB -7RND Series 

Valve boxes shall be used as durable, rigid 
enclosures for valves or other irrigation 
system components requiring subsurface 
protection for installation or maintenance. 
The valve box shall be made of HDPE resin 
that is resistant to UV light, weather, 
moisture and chemical action of soils. 

Valve box body and black lid shall be 
composed of 100% recycled HDPE. 

The body shall have four knock -outs molded 
into the sides that can easily be removed. 
The knock -outs shall remain an integral part 
of the body unless to run pipes or wires 
through the valve box. 

The valve box shall have corrugated sides. 

The valve box shall be manufactured by 
Rain Bird Corporation, Glendora, California. 

Rain Bird Corporation 
970 West Sierra Madre Ave. 
Azusa, CA 91702 
Phone: (626) 812 -3400 
Fax: (626) 812 -3411 

VB -1ORND Series 

Valve boxes shall be used as durable, 
rigid enclosures for valves or other irrigation 
system components requiring subsurface 
protection for installation or maintenance. 
The valve box shall be made of structural 
foam HDPE resin that is resistant to UV 
light, weather, moisture and chemical 
action of soils. 

Valve box body and black lid shall be 
composed of 100% recycled HDPE. 

The body shall have four knock -outs molded 
into the sides that can easily be removed. 
The knock -outs shall remain an integral part 
of the body unless to run pipes or wires 
through the valve box. 

The valve box shall have corrugated sides. 

The valve box shall have a stepped 
feature on the bottom that securely 
interlocks two boxes together when 
mated bottom -to -bottom for use in a 

deep installation. 

There shall be no hole in the valve box lid 
unless the bolt -hole knock -out is removed in 
order to use the locking bolt. 

Lids shall have beveled edges to minimize 
potential damage from lawn equipment. 
Lids shall be clearly marked with the words 
"Irrigation Control Valve" molded onto the 
top. Lids shall have a marking area measuring 
at least 6.0" by 2.0" that is suitable for 
branding or other means of identification. 

The locking bolt, washer and clip shall be 
made of stainless steel. 

The valve box shall be manufactured by 
Rain Bird Corporation, Glendora, California. 

RAINßIRD. 

Technical Services and Support 
(800) RAINBIRD (U.S. and Canada only) 

Rain Bird Corporation 
6991 East South point Road 

Tuscon, AZ 85756 
Phone: (520) 741 -6100 
Fax: (520) 741 -6522 

Specification Hotline 
(800) 458 -3005 (U.S. and Canada only) 

Rain Bird International, Inc. 
1000 West Sierra Madre Ave 
Azusa, CA 91702 
Phone: (626) 963 -9311 
Fax: (626) 852 -7343 

www.rainbird.com 

Registered Trademark of Rain Bird Corporation D39586D 
® 2011 Rain Bird Corporation 4/11 
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RAIN IRD® 

VB -STD 
Standard Series Valve Boxes 

Primary Application 
Protects in- ground irrigation valves. Functions 
as a durable enclosure that provides easy 
access to valves for maintenance. Used in turf 
applications to house single valves, multiple 
valves, or other subsurface components of an 
irrigation system. 

Features 
Easily removable knock -outs simplify pipe 
placement and reduce installation time. 
Two large center knock -outs accommodate 
up to 3.5" diameter pipe and eleven 
knock -outs accommodate up to 2.0" 
diameter pipe. (Extensions do not have 
knock -outs.) 

Knock -out retainers hold removed 
knock -outs in place above the pipe to 
help keep dirt out during backfill. 

Corrugated sides provide strength both 
before and after knock -outs are removed. 

Shovel access slot on body allows for easy 
lid removal. 

Beveled lid edges help prevent damage to 
lids from lawn equipment. 

Bolt hole knock -out in the lid keeps insects 
out of the box when bolt is not used. 

Interlocking bottoms allow boxes to mate 
securely together bottom -to -bottom for 
deep installations. 

Optional stainless steel bolt and clip securely 
fasten the lid to the body. 

Lid marking area provides dedicated 
location for valve identification. 

Available lid colors are green, black and 
purple (to indicate non -potable water). 

Wide flange anchors box to grade, 
minimizing settling and service call backs. 

Models and Dimensions 
VB -STD: Standard Rectangular Valve Boxes 

VB -STD (SKU A11400) 

VB -STD -P (SKU A11401) 

VB -STD -B (SKU A11403) 

VB -STD -L (SKU A11404) 

VB- STD -PL (SKU A11405) 

VB- STD -BKL (SKU A11407) 

VB -STD -H (SKU A11408). 

VB- STD -6EXT -B (SKU A11420) 

VB- STD -6EXT (SKU Al 1421) 

Top Opening: 
14.5 "x9.4" (36.8 cm x 23.9 cm) 

Maximum Top: 
17.5 "x 13.0" (44.4 cm x 33.1 cm) 

Bottom Opening: 
18.7 "x14.1" (47.6 cm x 35.9 cm) 

Maximum Bottom: 
23.2" x 19.3" (59.0 cm x 49.0 cm) 

Height: 
12.1" (30.7 cm) 

Knockouts: 13 

Small knockouts -11 total (4 on one side, 
3 on the other side and 2 on each end) 
Height 4.4" x Max Width 2.5" 
(11.1 cm x 6.4 cm) 

Large knockouts -2 total (1 on each end) 
Height 5.9" x Max Width 3.8" 
(30.7 cm x 9.5 cm) 

VB- STD -6EXT Standard Extension 
Top Opening: 
15.3" x 10.2" (39.0 cm x 26.0 cm) 
(note, no secondary, internal lid rest lip 

as found on the VB -STD models) 

Maximum Top: 
17.5" x 12.1" (44.3 cm x 30.8 cm) 

Bottom Opening: 
15.5" x 11.1" (39.3 cm x 28.3 cm) 

Maximum Bottom: 
20.0" x 14.8" (50.8 cm x 37.5 cm) 

Height: 
6.8" (17.2 cm) 

Pallet Quantity (body + lid) 
STD = 52 

* Includes 1 hex head 3 /8 "x 3.0" (1.0x7.6 cm) bolts, washers and clips. 

VB-STD 

VB- STD -6EXT 

- 
VB - STD - XXXXX 

Model 
VB -STD: 
Standard 

Series Valve 
Box 

7- 
Options 

P: Black Body with Purple Lid 

B: Black Body only 
L: Green Lid only 

PL: Purple Lid only 
BKL: Black Lid only 

H: Black Body, Green Lid, 
Hex Locking Bolt 

6EXT: 6.0" Extension Black Body 
with Green Lid 

6EXTB: 6.0" Extension Black Body only 
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VB -STD Series 

Valve boxes shall be used as durable, rigid 
enclosures for valves or other irrigation 
system components requiring subsurface 
protection for installation or maintenance. 
The valve box shall be made of structural 
foam HDPE resin that is resistant to UV light, 
weather, moisture and chemical action 
of soils. 

Valve box body and black lid shall be 
composed of 100% recycled HDPE. 

The standard rectangular body shall have 
knock -outs molded into the sides that can be 
readily removed.The knock -outs shall remain 
an integral part of the body unless removed 
to run pipes or wires through the valve box. 

The valve box shall have corrugated sides. 
Rectangular valve boxes shall have a grooved 
feature on one side, just below the lid at the 
top of the box, for inserting a shovel blade 
or other prying tool to provide easy lid 
removal.This is useful following compaction 
of the surrounding soil or after the eventual 
accumulation of thatch over the valve box. 

Extension models shall have vertical 
ribs inside that make them capable of 
being mounted directly over the top of 
another box. 

Rain Bird Corporation 
970 West Sierra Madre Ave. 
Azusa, CA 91702 
Phone: (626) 812 -3400 
Fax: (626) 812 -3411 

Boxes shall have a stepped feature 
on the bottom that securely interlocks 
two boxes together when mated 
bottom -to -bottom for use in a 

deep installation. 

There shall be no hole in the valve box 
lid unless the bolt -hole knock -out is removed 
in order to use the locking bolt. Lids shall 
have beveled edges to minimize potential 
damage from lawn equipment. Lids shall 
be clearly marked with the words "Irrigation 
Control Valve" molded onto the top. Lids shall 
have a marking area measuring at least 6.0" 
by 2.0" that is suitable for branding or other 
means of identification. 

The locking bolt, washer and clip shall be 
made of stainless steel. 

The valve box shall be manufactured by 
Rain Bird Corporation, Glendora, California. 

RAtiv4tilmo® 

Technical Services and Support 
(800) RAINBIRD (U.S. and Canada only) 

Rain Bird Corporation 
6991 East Southpoint Road 
Tuscon, AZ 85756 
Phone: (520) 741-6100 
Fax: (520) 741 -6522 

Specification Hotline 
(800) 458 -3005 (U.S. and Canada only) 

Rain Bird International, Inc. 
1000 West Sierra Madre Ave 
Azusa, CA 91702 
Phone: (626) 963 -9311 

Fax: (626) 852 -7343 

www.rainbird.com 

Registered Trademark of Rain Bird Corporation D39538D 
o 2011 Rain Bird Corporation 4/11 

W536 Grantham STP STP - Operation and Maintenance Manual - Folder 3 of 3 - OM Manual

Q-Pulse Id TMS1347 Active 29/07/2015 Page 710 of 781



PEB & PESB Valve 
Installation and Operating Instructions 

Troubleshooting Guide 

3 

RA N*B RD® 

0 
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INSTALLATION & OPERATING INSTRUCTIONS 

1. Flush main line thoroughly before installing valves. 

2. Install valve onto main line. Ensure inlet side is connected 
to main line and outlet side is connected to lateral line. Note 
arrow on valve indicating direction of water flow. Solenoid 
should be on the downstream side of the valve. 

3. Use two wraps "Teflon Tape" along the full length of the inlet 
and outlet pipe threads. Do not use pipe thread or pipe 
dope compound. Thread inlet pipe and fitting into the inlet 
port of the valve and hand tighten. Thread outlet pipe and 
fitting into the outlet port of the valve and hand tighten. Do 
not exceed two turns beyond hand tight. 

4. Connect one solenoid wire to the controller common wire 
and the other to the controller power wire. Use only water- 
tight wire connectors, like RAIN BIRD ST -03. 

5. After installing valves, slowly open water supply at point of 
connection. Valves may discharge water momentarily, then 
shut off. 

6. To activate the valve using the internal manual bleed fea- 
ture, turn the solenoid handle counter clockwise . to 3/4 turn 
or until you hear water flowing through the valve. To close 
valve, turn the solenoid handle clockwise '/a to 3/a turn and 
wait a moment for the valve to close. Only hand tighten the 
solenoid to close the valve. 

7. To activate the valve using the external manual bleed fea- 
ture, turn the bleed screw on the top of the valve counter 
clockwise. Water will leak externally into the valve box to 
relieve bonnet pressure and open the valve. Turning the 
bleed screw clockwise will seal the o -ring and the valve will 
shut off momentarily. 

8. For automatic valve operation, turn on the controller that 
has been wired to the valve according to the controller oper- 
ating instructions, as controllers operate differently. 
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9. Use the flow control handle to adjust the amount of water 
flowing through the valve. Counter clockwise turns increase 
flow; clockwise turns decrease flow. Close the valve before 
making large flow adjustments, then activate the valve to 
fine tune flow adjustments. Good adjustment practice, 
when not intentionally trying to limit the flow, is to turn the 
flow control stem (from the full up position) clockwise until 
resistance is felt on the flow control stem handle. 

10. If necessary, install Rain Bird's pressure regulating module 
PRS -B according to the installation manual. 

Internal Bleed 
Handle 

PRS -B Module 
Accessory 

Outlet 

Controller Wires 

2 

External Bleed 
Screw 

Flow Control 
Handle 

Inlet 
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TROUBLESHOOTING GUIDE 

1. Sprinkler heads emit water when valve is turned off. 

Dirt or debris is lodged on the diaphragm seat. 

Remove bonnet and diaphragm to dislodge debris. 

Solenoid is not fully closed after manual operation. 

Turn solenoid handle clockwise to fully seated position. 

Solenoid o -ring is damaged or twisted. 

Turn off the water supply and turn the solenoid counter- clock- 
wise to remove and inspect the o -ring. Remove any debris, 
then reset or replace the o -ring as necessary. 

Diaphragm is damaged or not properly aligned. 

Turn off the water supply and remove the bonnet. Check align- 
ment of the diaphragm with the valve body and positioning tabs. 
Inspect the diaphragm for nicks or damage, then realign or 
replace diaphragm as necessary. 

Dirt is interfering with proper solenoid operation. 

Turn off the water supply and turn the solenoid counter- clock- 
wise to remove and flush solenoid seating bowl in bonnet with 
clean water. Rinse solenoid bottom in clean water. For internal 
cleaning, remove the white retainer using a small flat screw- 
driver. Remove the plunger and screen and rinse with clean 
water. Return plunger, spring and retainer to solenoid. Return 
solenoid to bonnet by turning the solenoid clockwise. 

Solenoid is shorted or damaged. 

Turn off water supply and turn the solenoid counter -clockwise to 
remove. Replace with new solenoid by turning clockwise. 
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2. Water will not shut off. 

Controller may be operating the valve automatically. 

Check controller to confirm it is turned off. 

Valve is set in the manual "ON" position. 

Use finger -tight pressure to turn the solenoid clockwise to the 
"OFF" position. CAUTION: Over -tightening risks the possibility 
of damaging the solenoid seat. Re- tighten bleed screw on top 
of valve if leakage is observed. Verify that the o -ring is not darn - 
aged. 

Diaphragm filter screen is blocked. 

Turn off the water supply and remove the bonnet. Inspect the 
diaphragm filter screen located on the bottom of the diaphragm. 
Remove debris, rinse screen in clean water and return 
diaphragm and bonnet to valve body. 

Solenoid is shorted or damaged. 

Turn off water supply and turn the solenoid counter -clockwise to 
remove. Replace with new solenoid by turning clockwise. 

3. Low or inadequate flow condition. 

Flow control stem is turned down. 

Adjust flow control stem by turning counter -clockwise in order to 
allow the diaphragm to open further. 

Water pressure is being used elsewhere on the site. 

Check the water requirements of all areas using the same water 
supply. 

4 
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Too many sprinklers are operating at one time. 

Check to see that the controller is only running one valve at one 
time. The system hydraulics may only be capable of single 
valve operation. If you find that all the sprinklers are located on 
one circuit, an additional valve may be required to better meet 
maximum hydraulic flow rates. 

System gate or master valve is not fully open. 

Locate the gate or master valve and open. 

Obstruction in the mainline pipe. 

Isolate obstruction and remove. 

4. Valve will not turn on electrically. 

Controller not supplying power to valve. 

Check the controller for output power to the valve. If no power 
is detected at controller, then service controller. Check power 
input at the solenoid of the valve. If output is detected at the 
controller, but no input is detected at the solenoid, then a power 
wire is broken or damaged. Isolate and repair. 

Main water supply is turned off. 

Locate main gate or master valve and open. 

Solenoid problem. 

If power input is detected at solenoid, but valve still is not oper- 
ating, then turn off the water supply. Without cutting wires, 
swap solenoids with the next valve (if present). If other solenoid 
operates valve, replace solenoid. If other solenoid does not 
operate valve, continue troubleshooting. 

5 
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Flow control stem is turned all the way down. 

Adjust the flow control stem by turning it counter -clockwise until 
water flows through the valve, but do not leave the stem in a full 
up position. While water is flowing through the valve, turn the 
flow control stem (from the full up position) clockwise until resis- 
tance is felt on the flow control stem handle. Then turn the flow 
control stem handle counter -clockwise one turn, as the valve 
will operate more effectively with the flow control stem handle in 
this position. 

5. Valve with PRS -B Pressure Regulating Module. 

Consult the PRS -B instruction manual for additional trou- 
bleshooting information. 

For further assistance, please call the Rain Bird Spec Hotline at 
1- 800 -458 -3005. 

6 
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RzN* _R 
USA 

Rain Bird Sales, Inc. 
Contractor, Landscape Drip, 

and Accessories Divisions 

970 W. Sierra Madre 

Azusa, CA 91702 USA 

Phone: (626) 963 -9311 

Fax: (626) 812 -3411 

Rain Bird Sales, Inc. 
Commercial Division 

4261 South Country Club Road 

Tucson, AZ 85714 USA 

Phone: (520) 741 -6100 
Fax: (520) 741 -6146 

Rain Bird Distribution Corp. 
970 W. Sierra Madre 

Azusa, CA 91702 USA 

Phone: (626) 812 -3430 
Fax: (626) 812 -3618 

Rain Bird Distribution Corp. 
1883 Massaro Boulevard 

Tampa, FL 33619 USA 

Phone: (813) 628 -6400 
Fax: (813) 628 -0366 

Rain Bird Sales, Inc. 
Customer Support Center 

6640 S. Bonney Avenue 

Tucson, AZ 85706 USA 

Phone: (520) 434 -6200 

Fax: (520) 434 -6289 

Rain Bird Technical Service 
Phone: (800) BIRDSVC 

(800) 247 -3782 (USA only) 

Rain Bird Spec Hotline 
Phone: (800) 458 -3005 
(USA only) 

Rain Bird International, Inc. 
145 North Grand Avenue 

Glendora, CA 91741 USA 

Phone: (626) 963 -9311 

Fax: (626) 963 -4287 

International 

Regional Offices 

Rain Bird in South Africa 
P.O. Box 1260 

Strubens Valley 1735 

South Africa 

Phone: 27-11-958-1930 
Fax: 27-11-958-1931 

Rain Bird in Southeast Asia 
C -212 Marina Bay, Asiaworld 

Aguinaldo Highway, Paranaque 

Metro Manila 1703 

Philippines 

Phone: 63 -2- 803 -8188 
Fax: 63 -2- 552 -3108 

Rain Bird in the Middle East 
Sonesta Business Center 

Sonesta Hotel 

4 Tayaran Street, Nasr City 

Cairo 

Egypt 

Phone: 202-340-4091 

Fax: 202-263-5731 

Rain Bird in Latin America 
4424 Flintlock Loop 

Lakeland, Florida 33809 USA 

Phone: (941) 682 -6252 

Fax: (941) 686 -9634 

Rain Bird in Japan/Korea 
Contact Rain Bird Australia 

Offices 

Rain Bird Canada Enterprises, Ltd. 
347 Fairbrooke Court, R.R. #2 
Amprior, Ontario 

Canada K7S 3G8 

Phone: (613) 623 -9002 

Fax: (613) 623 -9715 

Rain Bird Australia Pty., Ltd. 
P.O. Box 3149 
Doncaster East 

Victoria 3109 
Australia 

Phone: 61 -39- 846 -7500 

Fax: 61 -39- 846 -5570 

Rain Bird Europe S.A.R.L 
B.P. 72000 

13792 Aix -en- Provence CEDEX 3 

France 

Phone: 4- 42- 24 -44 -61 

Fax 4- 42- 24 -24 -72 

Recycled Paper. ® Registered trademark of Rain Bird Sprinkler Mfg. Corp. 

Rain Bird. Conserving more than water. 01998 Rain Bird Sprinkler Corp. 12/98 P/N 231583 
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RAIN*BIRD. TECH SPECS 

Rain Bird® Decoders 
Simple, Reliable Buried Field Control. 

Features and Benefits 
Improve aesthetics and reduce costs 
with buried in -field controls 
Easy system expansion...simply splice 
into the communication line and add 
additional decoders 
Installation requires up to 80% less wire 
than conventional satellite systems 
Electronic components are 
completely encapsulated to protect 
against the elements 
Underground "switch boxes" reduce 
the chance of damage from animals 
or vandals 
With the addition of Rain Bird's 
Decoder Programming Unit (DPU), 
decoder addresses can be reassigned 
if necessary 

A technology long -since proven on golf 
courses throughout Europe is quickly 
gaining popularity in the U.S. Rain Bird 
Decoders have replaced satellites on 
centrally controlled irrigation systems 
for many years. Decoders act as 
switching stations for digitized 
commands to sprinkler heads. 
Underground installation and simple, 
low -cost wiring make decoders an 
aesthetically pleasing and economical 
option for reliable in -field control. 

Simple, Reliable Control 
If you're looking for an alternative to 
traditional in -field satellite control, 
Rain Bird Decoders may be the right 
solution for you. These self- contained 
switching stations for your central 
control system are simple, yet very 
reliable. They work with your Central 
Control System just like conventional 
satellites but are buried underground 
away from the elements. 

A Cost -Effective Alternative 
A simple wiring configuration and 
absence of protective enclosures keeps 
installation and maintenance costs low. 
A conventional, 18 -hole satellite -based 
system requires more than 250,000 
feet of 24 -volt wire. Decoders utilize 
a two -way path of 14 -gauge wire 
connecting the Central Control System, 
Decoders and Valves or valve -in -head 
sprinklers. A typical setup rarely uses 
more than 25,000 feet of wire and 250 
to 300 decoders. 

Protect Against the 
Elements 
With all electronic components fully 
sealed within a water -tight enclosure 
and buried underground, damage from 
floods, frost, rodents or vandals is 
virtually eliminated. Rain Bird Decoders 
are an especially good choice for flood 
plains and in other areas where the risk 
of satellite damage is high. 

An Out -of -Sight Solution 
Buried Decoder Systems leave nothing 
exposed to the elements. With no 
evidence of in -field control, this 
aesthetically pleasing alternative 
works perfectly in situations where 
satellite enclosures are unwanted 
or impractical. 

Excellent for Renovations 
Thanks to advanced central control 
technology and simple wiring 
requirements, decoders are a smart 
choice for many golf course 
renovations. With Rain Bird's Cirrus -, 
Nimbus"' Il and Stratus" II Central 
Control Systems, it is now possible to 
use Rain Bird's hybrid control feature 
to operate satellites and decoders 
concurrently. This makes it easy to 
expand irrigation coverage using a 
minimal amount of wire and decoders. 

In -Field Control Options 
The addition of decoders doesn't mean 
the elimination of in -field control. 
Decoders can be turned on and off in 

the field with a plug -in Rain Bird Field 
Transmitter or The FREEDOM"' System. 
The Rain Bird Field Transmitter is a 
portable key pad that can be plugged 
into the system at certain points on the 
course to provide on- the -spot control. 
Another alternative is The FREEDOM 
System. This hand -held radio remote 
allows you to signal changes to the 
central control system from anywhere 
on the course. Rain Bird's new 
FREEDOM -PAD"' II unit can be used in 
conjunction with the FREEDOM radio 
to bring system adjustment and control 
to the palm of your hand. 

The Right Amount 
of Control 
Select different decoders to operate 
one, two, four or six solenoids. Five 
different decoders let you choose the 
amount of control you need. 

I I I I I 
FD XXX T 

Model Decoder Type 
FD-101 
FD-102 
FD-202 
FD-401 
FD-601 

Single Address (1 solenoid) 
Single Address (up to 2 solenoids) 
Dual Address (up to 4 solenoids) 
Four Addresses (up to 4 solenoids) 
Six Addresses (up to 6 solenoids) 
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RAINBIRD. 
Specifications 
Model: 

FD -101 single field decoder 
(1 address and 1 solenoid) 

FD -102 single field decoder 
(1 address and up to 2 solenoids) 

FD -202 dual field decoder 
(2 addresses and up to 2 solenoids 
per address) 

FD -401 four -in -one field decoder 
(4 addresses and 1 solenoid 
per address) 

FD -601 six-in -one field decoder 
(6 addresses and 1 solenoid 
per address) 

Mounting: In valve box or direct burial 

Power Draw: 

FD -101: 0.5 mA (idle) 18 mA 
(per active solenoid) 

FD -102: 0.5 mA (idle) 18 mA 
(per active solenoid) 

FD -202: 1 mA (idle) 18 mA 
(per active solenoid) 

FD -401: 1 mA (idle) 18 mA 
(per active solenoid) 

FD -601: 1 mA (idle) 18 mA 
(per active solenoid) 

Dimensions: 
FD -101: Length: 2.24 in. (57 mm) 

Diameter: 1.57 in. (40 mm) 
FD -102: Length: 3.35 in. (85 mm) 

Diameter: 1.77 in. (45 mm) 
FD -202: Length: 3.35 in. (85 mm) 

Diameter: 1.77 in. (45 mm) 
FD -401: Length: 3.94 in. (100 mm) 

Diameter: 2.56 in. (65 mm) 
FD -601: Length: 3.94 in. (100 mm) 

Diameter: 2.56 in. (65 mm) 

Solenoid Control: 
FD -101: 1 solenoid 
FD -102: 1 or 2 simultaneously 
FD -202: 1 or 2 individually controlled 

single solenoids or solenoid pairs 
FD -401: 1 to 4 with individual control 
FD -601: 1 to 6 with individual 

control; max. of 4 simultaneously 

Number of Simultaneously Active 
Outputs (FD -401 & FD -601 only): 

Cable length from MDI 12 -gauge 
(2.5 mm2) 

No. active: 
Up to 5,905 feet (1.8 km): 6 
Over 5,905 feet (1.8 km): 4 

Wires: 

FD -101: Blue to cable, white 
to solenoid 

FD -102: Blue to cable, white 
to solenoid 

FD -202: Blue to cable, white and 
brown to solenoids 

FD -401: Blue to cable, color -coded 
to solenoids 

FD -601: Blue to cable, color -coded 
to solenoids 

Surge Protection: Built -in (FD -401 and 
FD -601 only) 

Output Power: Adjustable from 
central controller 

Encapsulation: Fully waterproof 

Address: Pre -coded from factory (i.e., 
no switches); may be reprogrammed 
using a Rain Bird Decoder 
Programming Unit (DPU) 

Electrical Input: Nominal voltage: 33 
VAC from line 

Minimum voltage: 21 VAC 

Standby Current: FD -101: 0.5 mA; 
FD -102: 0.5 mA; FD -202, 
FD -401 & FD -601: 1 mA 

Input Fuse (FD -401 & FD -601 only); 
300 -500 mA, thermal 

Electrical Output: 
Max. voltage: 33 VAC 

Max. load: 
FD -101: 1 Rain Bird solenoid 
FD -102: 2 Rain Bird solenoids 
FD -202: 4 Rain Bird solenoids 

(two per address) 
FD -401: 4 Rain Bird solenoids 

(1 per address) 
FD -601: 6 Rain Bird solenoids 

(1 per address) 

Decoder Solenoid Distance 
(FD -101, FD -102 and FD -202) 

Max. resistance: 3 ohms 

Max Distance Decoder /Solenoids: 
Cable Length: 

328 feet: 100 m 
196 feet: 60 m 

Wiring: 2 x 14 -gauge (1.5 mmZ) solid 
copper, PVC insulated 

Environment: 
Working range: 32° to 122° F 

(0° to 50° C) 
Storage range: -4° to 158° F 

( -20 to 70° C) 
Humidity: 100% 

Surge Protection: 40 V, 1.5 kW transil 
Note: Rain Bird' reconznzends using 3M DBY 
electrical connectors for all connections. 

Rain Bird Corporation Golf Division 
6991 E. Southpoint Rd. Bldg. #1, Tucson, AZ 85706 
Phone: (800) 984 -2255; (520) 741 -6100 
Fax: (520) 741 -6522 

E -mail: rbgolf@rainbird.com 

Rain Bird International, Inc. 
145 North Grand Avenue, Glendora, CA 91741 
Phone: (626) 963 -9311 
Fax: (626) 963 -4287 

Rain Bird Technical Service 
(800) 247 -3782 (U.S. only) 

www.rainbird.com 
The Intelligent Use of Water- -visit www.rainbird.com 
to learn more about our efforts. 

® Registered trademark of Rain Bird Corporation 
02004 Rain Bird Corporation 10/04 

D31694E 
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TITAN INDUSTRIES guarantees that, in relation to the structure purchased 

Attn: Steve - Project Irrigation 

Completion Date: 4/05/2012 

and erected at: PHILIPS ROAD 

GRANTHAM 

(a) all materials are free from manufacturing defects provided that the customer gives written notice of 
any claim to the company within twelve months from the date of delivery of the material to the site and 
makes the material available for inspection by the company as soon as reasonably practicable 
thereafter and that 

(b) the frame will withstand winds not exceeding 130kph for a period of 20 years from the date of 
completion of the erection if erected by the company or from date of delivery if erected by the customer. 
A customer who erects the structure himself shall not be entitled to rely on (b) unless the erection has 
been completed in accordance with the company's specifications. 

Rigel Constructions Pty Ltd trading as TITAN INDUSTRIES ACN 010 852 632 
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PLEASE OBSERVE THESE RECOMMENDATIONS AS FAILURE TO DO SO MAY RESULT IN INVALIDATION OF YOUR PRODUCT WARRANTY. I 

CARE & MAINTENANCE INSTRUCTIONS 
FOR YOUR TITAN 

Congratulations for choosing a genuine quality TITAN building. 

By following carefully the recommendations listed herein, the appearance and life expectancy of your building will be maximised and the full 

benefits of your choice of TITAN will add value to your property for many years. 

PRIOR TO CONSTRUCTION 

1. KEEPALLMATERIALS DRY 
Your roofing /walling material is manufactured from zinc coated or colour coated steel which will arrive in bundles. On no account should sheeting in any surface finish 

be allowed to get wet while bundled or still nestled in pacts. Rain or condensation is easily drawn between the surfaces of nested sheets by capillary action or by wind 

action and as the trapped moisture cannot evaporate normally, it can cause deterioration of the coating which may lead to a reduced life expectancy or poor appearance. 

If packs of sheeting do become wet, the sheets should be separated without delay and the surface moisture removed tvitli a clean cloth. The sheets should then be slacked 

so that air circulation completes the drying process. Wet storage stain can occur from condensation alone -even in dry weather. Keep your materials dry. 

2. ENSURE ALL COMPONENTS HAVE BEEN RECEIVED 
A heavy emphasis has been placed on Quality Assurance at all stages of your TITAN building's manufacture, however you should ensure that you have received all of the 

components listed on the packing list with your building. This check will assist in familiarising you with your building's components. In the unlikely event of components 

being received in damaged or short supply, or any other difficulty, contact your local TITAN office promptly for assistance. 

3. HANDLE COMPONENTS CAREFULLY 
Careful handling of components. particularly those in prepainted steel will ensure that your building is not blemished by damaged paint surfaces. Precolored finishes are 

tough but should be treated with care similar to household appliances such as refrigerators and washing machines which are manufactured from similar steel. 

Steel components normally have very sharp edges and good quality garden gloves should be worn when handling them. 

DURING CONSTRUCTION 

4. FIRST - READ THE LNSTRUCTIONS 
Take the time to study and understand the manual supplied with your building kit before you commence construction TITAN buildings have been designed for strength, 

economy and ease of construction. Following the instructions in your manual will make your job easier and result in a building to be proud of for many years to come. 

S. WHOOPS - I SCRATCHED IT. 
Accidents do happen and if you have scratched your coloured material there are two alternative actions you should take. 

(a) Minor scratches not easily seen from 2 or 3 metres away should be left alone (they will not cruse any future rust problems). 

(b) More serious damage may be lightly coated with "Touch Up Paint" available from most hardware stores 

in colours to match your building. Do not spray on touch up paint. apply sparingly with a fine brush or cotton bud. 

Touch up paint will change colour over the years at a different rate to factory painted finishes, some blotching may result 

after a period of time from over -use of touch up paint. 

6. KEEP EDGES CLEAR OF CONCRETE 
Cut edges and scratches to zinc or colour steel will not reduce the life of the product even though a slight edge rust may appear. However. cut edges of wall sheeting should 

not be in contact with the top of the concrete slab. Wet concrete should never be poured directly against wall sheeting 

FUTURE CARE AND MAINTENANCE 

7. CHECK PALNTWORK REGULARLY 
Just like parts of your house, workshop painted steel especially where welding has taken place, will require repainting from time to time. 

Frequency of painting will depend on how exposed the parts are to humidity or aggressive environments. Should any purt of your building suffer signs of visible rust, 

remove any scale build tip with a wire brush and repaint tvith Kill rust or any zinc rich paint. A decorative top coat wil( provide additional protection. The roof and wall 

sheeting should be cleaned down as a regular maintenance to protect the paintwork. 

8. KEEP GARDEN BEDS AWAY 
Wall sheeting and building frames must not be in contact with potentially damp areas like garden beds or compost heaps. 

At all times maintain a clear area between your building and soil build up. 

9. STORE CORROSIVE PRODUCTS CAREFULLY 
Your TITAN building has been designed and built in steel for strength and economy. Contact with some fertilisers and othereorrosive products could result in damage to 

your building, no take care. Even dust from fertiliser may cause a problem and the recommend that factory painted and zinc coated materials be washed at regular intervals. 

The frequency of washing will depend on your environment, but should be regular enough to prevent the accumulnt(ott of aggressive salts and other airborne pollutants, 

particularly in areas subject to satt marine, severe industrial or unusually corrosive environments. Special care needs to be taken with areas not normally washed by 

rainfall, such as the underside of leaves and areas which may be exposed to the accumulation of wind borne salt or other airborne pollutants. 

Io. [FIN DOUBT -TALK TO TITAN 
Harsh and corrosive environments such as sonie locations close to marine or industrial areas can severely affect any steel structure. By following the recommendations in 

this guide your TITAN building should provide many years of satisfactory service. All of the recommendations in this guide are made to assist you obtain the best value 

from your quality TITAN building and arc normal care instructions for all metal building products. 
4) 1992 
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Stornoway 0 Grantham Waste Water Treatment Plant 
Operation & Maintenance Manual 
Section Twelve- Electrical Drawings 

SECTION 12 - Electrical Drawings 

e 
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