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J & P Richardson Industries Pty Ltd

1.0 INTRODUCTION

These operating instructions cover the Sewerage Pumping Station No.SP316 electrical
equipment supplied by J & P Richardson Industries Pty Ltd in mid 2010.

1.1 Operating I nstructions

Norma operation of the pumping station is in the automatic mode with control by means of
a Master Programmable Logic controller (PLC) / Radio Telemetry Unit (RTU) which
receives level signds from the Level Measurement System in the wet well / Electronic
Level Relays/ Float Switches.

Manua operation control of the station is available by means of the selector switches on the
switchboard.

File: C41000 Manual Revision 0 Date: 23/07/2010

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 3 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

J & P Richardson Industries Pty Ltd

2.0 DESCRIPTION OF OPERATION
2.1 Mode Selection

The station can be operated either automatically or manually with mode selection being
made by means of the mode selector switches mounted on each pump section of the
switchboard. These selector switches are designated with the following mode selections
AUTO-OFF-MAN.

2.2 Manual Control

Each pumping unit can be run in manual control from the motor control centre by: -

a). Sdecting the "MAN" setting on the "MODE SELECTOR SWITCHES" as described
in Clause 2.1.

b). Starting by “START” pushbutton.

c). Stopping by “STOP’ pushbutton.

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED
2.3 Automatic Control
For automatic control of the station: -

ad. The"MODE SELECTOR SWITCHES' on the switchboard should bein the"AUTO"
position.

b). The “DUTY SELECTOR SWITCH” should be set to provide the desired pump
operation sequence. The “DUTY SELECTOR SWITCH” is marked:-

1-2; 2-1

The pumps should be alternated at regular intervals to ensure that each pump unit has
a reasonably equa running time. The total running hours of each pump unit is
displayed on the hourmeter located on each pump section of the switchboard.
€). Theautomatic duty selection is done viathe PLC software.
d). The automatic starting, & stopping of the pumps is controlled by signas from the
Master PLC.

For NORMAL OPERATION, each of the pump selector switches should have "AUTO"
mode selected.

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset
by the level in the wet well. In the event of the duty pump not being capable of supplying
enough flow to continue draining the wet well and the well level rises to a second preset
leve, then the Standby Pump unit will automatically start, to provide additional pumping.
The supplementary pump unit also takes over for the respective pump duty on the
occurrence of one the Duty Pump unit failing.

File: C41000 Manual Revision 0 Date: 23/07/2010
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J & P Richardson Industries Pty Ltd

3.0 PUMPS
SUPPL I ER: ITT Water & Wastewater Ltd
14A Devlan Street
Mansfidd Qld 4122
Ph: (07) 3849 7477
Fax: (07) 3849 7633
MODEL: NP3171.181 SH
SERIAL No.’s: 1026011, 1026017
kW RATING: 22
MOTOR SPEED: 2930rpm
FULL LOAD CURRENT: 38A
VOLTAGE: 415V
File: C41000 Manual Revision 0 Date: 23/07/2010
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SAFETY

This manual contains basic information on the installa-
tion, operating and maintenance and should be followed
carefully. It is essential that these instructions are
carefully read before installation or commissioning by
both the installation crew as well as those responsible
for operation or maintenance. The operating instruc-
tions should always be readily available at the location
of the unit.

Identification of safety and warning symbols

General Danger:

Non-observance given to safety
instructions in this manual, which
could cause danger to life have
been specifically highlighted with
this general danger symbol.

High Voltage:

The presence of a dangerous volt-
age is identified with this safety
symbol.

Non-observance to this warning
could damage the unit or affect its
function

WARNING!

Q-Pulse Id: TMS536
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Qualifications of personnel

An authorized (certified) electrician and mechanic shall
carry out all work.

Safety regulations for the owner/operator

All government regulations, local health and safety
codes shall be complied with.

All dangers due to electricity must be avoided (for
details consult the regulations of your local electricity
supply company).

Unilateral modification and spare parts manu-
facturing

Modifications or changes to the unit/installation should
only be carried out after consulting with Flygt.

Original spare parts and accessories authorized by the
manufacturer are essential for compliance. The use of
other parts can invalidate any claims for warranty or
compensation.

Dismantling and re-assembly

If the pump has been used to pump hazardous media,
care must be taken that, when draining the leakage,
personneland environmentare notendangered.

All waste and emissions such as used coolant must be
appropriately disposed of. Coolant spills must be
cleaned up and emissions to the environment must be
reported.

The pumping station must be kept in good order at all
times.

All government regulations shall be observed.

Page 7 of 537
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NOTES FOR EX-PRODUCTS

— Only Ex-approved pumps may be used in an
explosive or flammable environment.

— Do not open the pump when an explosive gas
atmosphere may be present.

— Before starting work on the pump, make sure
that the pump and the control panel are iso-
lated from the power supply and can not be
energized. This applies to the control circuit as
well.

— All mechanical work on the explosion-proof
motor section must be performed by personnel
authorized by Flygt.

— Electrical connection on the explosion-proof
motor must be made by authorized personnel.

— Thermal contacts must be connected to protec-
tion circuit intended for that purpose according
to the approval of the product.

— The pump may be used only in accordance
with the approved motor data stated on the
dataplates.

— Intrinsically safe circuits are normally required
(Ex i) for the automatic level control system by
level regulator if mounted in zone 0.

— This equipment must be installed in conformity
to prescriptions in international or national
rules (IEC/EN 60079-14).

— The maintenance operation must be made in
conformity to the international or national stan-
dards (IEC/EN 60079-17).

— Thevyield stress of fastener elements in the
product must be in conformity with the value
specified in the table for “Material of fastener”
on the approval drawing or the parts specified
in the part list for the product.

— According to the ATEX directive the Ex-pump
must never run dry or snore. Permitted mini-
mum water level, see dimensional drawing for
the pump.

Dry running at service and inspection is only
permitted outside the Ex area.

— The user must know about the risks due the
electric current and the chemical and physical
characteristics of the gas and/or vapours
presentin hazardous areas.

— Flygt disclaims all responsibility for work done
by untrained, unauthorized personnel.

GUARANTEE

ITT Flygt undertakes to remedy faults in products sold
by Flygt provided:

— that the fault is due to defects in design,
materials or workmanship;

— that the faults are reported to Flygt or Flygt's repre-
sentative during the guarantee period;

— that the product is used only under condition
described in the Installation, Care and Mainte-
nance manual and in applications for which it is
intended;

— thatthe monitoring equipmentincorporated in
the product is correctly connected and in use;

— that all service and repair work is done by a
work shop authorized by Flygt;

Q-Pulse Id: TMS536
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— that genuine Flygt parts are used.

Hence, the guarantee does not cover faults caused by
deficient maintenance, improper installation, incorrectly
executed repair work or nomal wear and tear.

Flygt assumes no liability for either bodily injuries,
material damages or economic losses beyond what is
stated above.

Flygt guarantees that spare parts will be kept for 15
years after that the manufacture of this product has
beendiscontinued.
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DATA PLATE INTERPRETATION

Generaldataplate a
A

ITT Flygt AB
F Emmaboda

G E==d4 — =4 8
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r T T1lel v
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Approval plates

N <X<CHOLITOUOZZIrX&«—IOMmMoOO®>

Serial number

Product code + Number

Curve code / Propeller code
Country of origin

Product number

Additional information

Phase; Type of current; Frequency
Rated voltage

Thermal protection

Thermal class

Rated shaft power

International standard

Degree of protection

Rated current

Rated speed

Max. submergence

Direction of rotation: L=left, R=right
Duty class

Duty factor

Product weight

Locked rotor code letter

Power factor

Max. ambient temperature

Notified body/ Only for EN-apparoved
Ex-products

Read Installation Manual

These approval plates apply to an explosion-proof submersible Flygt pump. The

plates are used together with the general data plate on the pump.

EN: EuropeanNorm
ATEX Directive
EN 50014, EN 50018, EN 1127-1
& lI12GEExdIBT3

T i

=00 G

(I — F7 |

D g === :ﬁr:f;:’;:J" "Ai:V‘JAZ‘;!AjT
. .

S 3o S — =)

T TP T T T ==77 o

I o«

1 L= 7:|7::::T7:::|:7J*j8

E—c* . 2 ,ll \LTlFJ“’

F G H | J

EN approval for the Cable entry

Certificate number: INERIS 03ATEX9008 U
& 112G orIM2 EExdIIC or EExd |

Temperature class

|

Max Operating Temp. @ |
‘% Explosion proof lor use in
Class I. Biv 1. grp C and D

Dust ignition proof for use in APPROVED
O Class Il Div 1. grp E, F and G O

Suitable forhuse in Class Ill. Div 1. Hazardous Locations

e 1Ambien: limits
DO NOT OPEN WHILE ENERGIZED
CONNECT THERMAL CONTACTS

Max. ambient temperature

630 70 00
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Approval

Approval authority + Approval Number
Approval for Class |

Approved drive unit

Stall time

Starting current / Rated current
Duty class

Duty factor

Input power

Rated speed

Controller

Additional information

Max. ambient temperature
Serial number

ATEX marking

Page 9 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Man

ua
3171.091.18

PRODUCT DESCRIPTION |

Introduction

Thank you for buying a submersible Flygt pump. In
this Installation, Care and Maintenance manual you
will find general information on how to install and
service the 3171 pump to give it a long and reliable
life.

Application

This Installation, Care and Maintenance manual
applies to a submersible Flygt pump. If you have
bought an Ex-approved pump (please see approval
plate on your pump or Parts List) special handling
instructions apply as described in this document.

The pump is intended to be used for;
— pumping of waste water

— pumping of raw or clean water

— pumping of sludge

Installation alternatives

P = semi permanent wet well arrangement with
pump installed by means of twin guide bars with
automatic connection to discharge.

S =transportable version with hose connection or
flange for connection to discharge pipeline.

T = permanent dry well or in-line arrangement with
flange connection to suction and discharge
pipework; vertical mounting.

Z = permanent dry well or in-line arrangement with
flange connection to suction and discharge pipe-
work; horizontal mounting.

In T, Z and S installations the pump must be
equipped with cooling jacket.

For further information on applications, contact your

nearest Flygt representative.

Pump versions

LT = low head execution

MT = medium head execution
HT = high head execution

SH = super high head execution

Liquid temperature:max. 40°C (104°F)

also available in an execution for liquid temperature

up to 70°C (158°F) only with cooling jacket. Higher
temperatures than 40°C (104°F) are not permitted
for Ex-approved pumps.

Liquid density: max. 1100 kg/m?3 (9.2 Ib per US
gal.)

The pH of the pumped liquid: 5.5—14.
Lowest liquid level: See illustration page 8.

Depth of immersion: max. 20 m (65 ft).

Q-Pulse Id: TMS536

Recycling

Local and/or private laws and regulations regarding recy-
cling must be followed. If there are no laws or regulations,
or the product is not accepted by an authorized recycling
company, the product or it’s parts can be returned to the
nearest Flygt sales company or service workshop.

Weights

Weight including connections, but without motor cable in
kg (Ib).

Pump type | Withcooling | Without Discharge

jacket cooling connection

jacket
NP 3171LT | 410 (904) | 381(840) 98(216)
NP 3171 MT| 319 (703) | 290(640) 54(119)
NP 3171HT| 297 (639) | 268(595) 42 (93)
NP 3171 SH| 346 (763) | 326(719) 42 (43)
NS 3171LT | 460(1014)
NS 3171 MT| 352 (776)
NS 3171 HT| 317 (699)
NS 3171 SH| 366 (807)
NT3171LT | 525(1157) 9101 (223)
NT 3171 MT| 406 (895) 789 (196)
NT3171HT | 366 (807) 787 (191)
NT 3171 SH| 415 (915) 787 (191)
NZ3171LT | 485(1069)
NZ 3171 MT| 384 (846)
NZ3171HT | 357 (787)
NZ 3171 SH| 358 (789)
*) Inlet elbow including stand

5
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50 Hz, 22.0 kW, 2925 r/min
3-phase, 2-pole

50 Hz, 18.5 kW, 1460 r/min
3-phase, 4-pole

Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

MOTOR DATA

Voltage Rated Starting
\Y current A| currentA
230D 67 4380
380D 41 292
400D 38 273
400Y 39 280
415D 38 285
440D 37 305
500D 31 227
660Y 23 169
690Y 22 157

Voltage Rated Starting
\% current A| currentA
230D 62 390
380D 37 210
400D 36 223
400Y 36 225
415D 34 210
440D 34 225
500D 29 179
660Y 21 122
690Y 21 128

50 Hz, 15.0 kW, 1460 r/min
3-phase, 4-pole

50 Hz, 15.0 kW, 965 r/min
3-phase, 6-pole

Voltage Rated Starting
\% current A| currentA
230D 53 325
380D 30 167
400D 30 178
400Y 31 189
415D 29 170
440D 29 182
500D 24 142
660Y 17 97
690Y 17 102

50 Hz, 22.0 kW, 1460 r/min
3-phase, 4-pole

Voltage Rated Starting
\% current A| currentA
230D 52 278
380D 31 157
400D 30 167
400Y 30 162
415D 28 144
440D 28 155
500D 24 129
660Y 18 91
690Y 17 96

Voltage Rated Starting
\Y current A| currentA
230D 73 470
380D 42 236
400D 41 248
400Y 42 272
415D 39 232
440D 38 249
500D 33 210
660Y 24 137
690Y 24 144

Q-Pulse Id: TMS536
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60 Hz, 35hp, (26 kW) 3525 r/min
3-phase, 2-pole

Voltage Rated Starting
\% current A current A
230 Y// 79 585
440D 41 294
460D 39 273
460 YSER 40 292
575D 31 226
600D 30 238

60 Hz, 25 hp, (18.6 kW) 1755 r/min

3-phase, 4-pole

Voltage Rated Starting
\Y current A current A
230 Y// 61 360
380D 37 218
460D 31 184
460 YSER 30 180
575D 25 147
600D 24 154

60 Hz, 34 hp, (25 kW) 1755 r/min
3-phase, 4-pole

Voltage Rated Starting
\ current A current A
230 Y// 81 560
380D 48 310
460D 40 256
460 YSER 40 281
575D 32 217
600D 32 228

Q-Pulse Id: TMS536

60 Hz, 30 hp, (22.0 kW) 1755 r/min

w®

3-phase, 4-pole

Voltage Rated Starting
\Y current A current A
230 Y// 75 515
380D 45 300
460D 36 231
460 YSER 38 257
575D 29 175
600D 29 194

60 Hz, 25 hp, (18.6 kW) 1160 r/min

3-phase, 6-pole

Voltage Rated Starting
\% current A current A
230 Y// 64 355
380D 38 215
460D 31 174
460 YSER 32 177
575D 25 134
600D 24 141

Active: 10/12/2013
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DESIGN OF THE PUMP

Motor

Squirrel-cage 3-phase induction motor for 50 Hz or
60 Hz.

The motor is started by means of direct on-line or
star delta start.

The motor can be run continuously or intermittently
with a maximum of 30 evenly spaced starts per hour.
Flygt motors are tested in accordance with IEC 34-1.
The stator is insulated in accordance with class H
(180° C, 355° F). The motor is designed to supply its
rated output at + 10% variation of the rated voltage.
Without overheating the motor, + 10% variation of the
rated voltage can be accepted provided that the
motor does not run continuously at full load.

Monitoring equipment

The stator incorporates three thermal contacts con-
nected in series that activate an alarm at
overtemperature.

The thermal contacts: open at 140° C (285 F°). The
sensors shall be connected to Flygt's monitoring unit
MiniCAS Il or equivalent unit.

The monitoring equipment shall be of a design that
makes automatic restart impossible.

The 3171 is supplied with inspection sensor FLS10 for
sensing the presence of any liquid in the inspection
chamber.

Cooling
The pump is cooled by the ambient liquid. For lowest
liquid level, see illustration below.

Bearings

The support bearing of the shaft is a double row ball
bearing.

The main bearing of the shaft is a double row angular
contact ball bearing.

Mechanical seal unit
The pump has one shaft mechanical seal unit con-
sisting of two independently operating seals:

Alt I Innerseal: Corrosionresistantcemented
carbide WCCR/WCCR
Outer seal: Corrosionresistantcemented
carbide WCCR/WCCR
Alt Il Innerseal: Corrosionresistantcemented
carbide WCCR/WCCR
Outer seal: Silicon Carbide RSiC/RSiC

Lowest liquid level

30747b

Without cooling jacket

]
T r}ll]{]Wﬂ
T

30796

Seal housing

A coolant fluid lubricates and cools the mechanical
seal unit and acts as a buffer between the pumped
media and the electric motor.

Q-Pulse Id: TMS536
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DESIGN OF THE PUMP

With cooling jacket

Shaft
The shaft is delivered with the

rotor as an integral part. Shaft
material; stainless steel.

Inspection chamber Cooling

The inspection chamber is The motor is cooled by a closed
equipped witha FLS10 loop cooling system.
leakage sensor to prevent An integrated coolant pump
damages on the motor. circulates the coolant whenever
8 the pump is operated.
a1 5
— —F v
== =1 ||
— = ‘
Flow diffusor - I — Seal housing
Provides heat transfer from the The coolant lubricates
coolant to the pumped media. | and cools the mechani-
= cal seal unit and acts as
- ] a buffer between the
pumped media and the
7 electric motor.
1~
\ 30795
Impeller

The pump is equipped with a N-impeller, a semi-
opentwo-vaneimpeller.

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 14 of 537
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TRANSPORTATION AND STORAGE

The pump may be transported and stored in a vertical
or horizontal position. Make sure that the pump cannot
roll or fall over.

WARNING!

Always lift the pump by its lifting handle never by the
motor cable or the hose.

The pump is frostproof as long as it is operating or is
immersed. If the pump is hoisted from the sump when
the temperature is below the freezing point, the impeller
and shaft seal may freeze.

A frozen impeller and shaft seal can be thawed by
allowing the pump to stand immersed in the liquid for a
short period before it is started. Never use a naked

flame to thaw the pump. The pump should be run for a
few seconds after being taken up in order to expel all
remaining water from the hydraulic end.

For longer periods of storage, the pump must be pro-
tected against moisture and heat. The impeller should
be rotated by hand occasionally (for example every
other month) to prevent the shaft seals from sticking
together. If the pump is stored for more than 6 months,
this rotation is mandatory.

After a long period of storage, the pump should be in-
spected before it is put into operation. Pay special
attention to the shaft seal and the cable entry.

Follow the instructions under the heading "Before
starting”.

INSTALLATION

Handling equipment

Always pay extra attention to safety aspects when
working with lifting equipment.

Lifting equipment is required for handling the pump.
The lifting chain and the schackle should be in stain-
less steel and inspected every year.

— Stay clear of suspended loads.

— Always lift the pump by its lifting
handle — never by the motor cable
or the hose.

The minimum height between the lifting hook and the
floor shall be sufficient to lift the pump out of the
sump.

The lifting equipment shall be able to hoist the pump
straight up and down in the sump, preferably without
the need for resetting the lifting hook.

Oversized lifting equipment could cause damage if the
pump should stick when being lifted.

Make sure that the lifting equipment is securely
anchored and in good condition.

Check that the lifting handle and chain are in good
condition.

To ensure proper installation, please see the dimen-
sions on the dimensional drawing.

Q-Pulse Id: TMS536
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WARNING! The end of the cable must not be sub-
merged. It must be above flood level, as water could
penetrate through the cable into the junction box or the
motor.

For automatic operation of the pump (level control),

it is recommended that the level regulators should be
used at low voltage. The data sheet delivered with the
regulators gives the permissible voltage.

Local rules may specify otherwise.

Clean out all debris from the sump before the pump is
lowered down and the station is started.

— NOTE for Ex version page 3.
— Minimum stop level should be

according to the dimensional
drawing.

— The pump must never run dry.

10
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INSTALLATION

Safety precautions

In order to minimize the risk of accidents in connection
with service and installation work, the following rules
should be followed:

1. Never work alone. Use a lifting harness, safety line
and a respirator as required. Do not ignore the risk
of drowning.

2. Make sure there are no dangerous gases within the
work area.

3. Check the explosion risk before welding or using
electric hand tools.

4. Before the pump is installed check that the cable
and cable entry have not been damaged during the
transportation.

5. Observe strict cleanliness. Do not ignore health
hazards.

6. Bear in mind the risk of electrical accidents.

7. Make sure that the lifting equipment is in good
condition and comply to local ordinances.

8. Provide a suitable barrier around the work area, e.
a guard rail.

9. Make sure you have a clear path of retreat.

10. Use safety helmet, safety goggles and protective
shoes.

11. All personnel who work with sewage systems must
be vaccinated against diseases to which they may
be exposed.

12. A first-aid kit must be close at hand.

13. Note that special rules apply to installation in
explosive athmosphere.

Follow all health and safety rules and local
codes and ordinances.

Installation alternatives
P- installation

In the P installation, the pump is installed on a station-
ary discharge connection and operates completely or
partially submerged in the pumped liquid.

In addition to the pump the following items are re-
quired:

Guide bars consisting of two hot dip galvanized or
stainless steel pipes.

Guidebar bracket for attaching the guide bars to the
access frame or the upper part of the sump.

Q-Pulse Id: TMS536
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Level regulators or other control equipment for start,
stop and alarm.

Cable holder for holding the cable and regulating the
height of the level regulators.

Access frame (with covers) to which the upper guide
bar bracket and cable holder can be attached.

Discharge connection for connecting the pump to the
discharge line. The discharge connection has a flange
which fits the pump casing flange and a bracket for
attaching the guide equipment.

Bushings for vibration damping between the guide
bars and the discharge connection.

Instructions

- Provide a barrier around the pump pit, for example a
guardrail.

- Arrange for a cable between the sump and the
electric control box. Make sure that the cables are
not sharply bent or pinched.

- Place the access frame in position.

- Align the frame so that it is horizontal and then grout
it in place.

- Grout the anchor bolts in place. Be careful when
aligning and positioning the discharge connection in
relation to the access frame.

- Place the discharge connection in position and
tighten the nuts.

- Secure the guide bars in the bracket.

- Check that the guide bars are placed vertically by
using a level or a plumb line.

- Connect the discharge pipe to the discharge conn-
ection.

- Bolt the cable holder to the access frame. Thread the
level regulator cables through the holes in the cable
holder and adjust the height of the level regulators.

- Protect bolts and nuts with corrosion preventive com-
pound.

- Lower the pump along the guide bars.

- Fasten the lifting chain (stainless steel) on the
access frame and the cables on the cable holder.
Make sure that the cables cannot be sucked into the
inlet of the pump. Support straps are required for
deepinstall-ations.

- Run the cables up to the electric control box.

- Clean out debris from the sump before starting up the
station.

- The pump can be hoisted up along the guide bars for
inspection without any connections having to be
undone.

11
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T Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

INSTALLATION

Installation alternatives

S- installation

In the S- installation, the pump is transportable and
intended to operate completely or partially submerged
in the pumped liquid. The pump is equipped with a
connection for hose or pipe, see "Parts list".

The pump stands on a base stand.

T- installation

In the T- installation, the pump is installed in a
stationary position in a dry well next to the wet sump.

In the Z- installation the pump is installed in a horizon-
tal position on a support stand and a bell-mouth is
connected to the inlet pipe.

The pump has a watertight motor and will therefore not
be damaged in the event of flooding.

The pump is equipped with a cooling jacket.

In addition to the pump, the following items are
required:

Support stand for anchoring the pump to a base.

Shut-off valves to permit the pump to be removed for
service.

Level regulators or other control equipment for start,
stop and alarm.

WARNING! The risk of freezing is particularly great at
certain T or Z installations.

Instruction

Bolt the base stand to the concrete base by means of
the anchor bolts. Bolt the pump to the base stand and
the suction connection.

Connect the motor cable, suction line and discharge
line.

Make sure that the weight of the pump does not
bear on the system piping.

ELECTRICAL CONNECTIONS

— Before starting work on the
pump, make sure that the pump
and the control panel are isolated
from the power supply and cannot
be energized.

— If the pump is equipped with
automatic level control, there is
arisk of sudden restart.

— If persons are likely to come into
physical contact with the pump or
pumped media (liquid), e.g on con-
struction sites and farms, the
earthed (grounded) socket must
have an additional earth-(ground-)
fault protection device (GFI)
connected.

All electrical work shall be carried out under the super-

vision of an authorized electrician. Local codes and
regulations shall be complied with.

Q-Pulse Id: TMS536

Active: 10/12/2013

NOTE for Ex version page 3.

— All electrical equipment must be
earthed (grounded). This applies to
both pump equipment and any
monitoring equipment. Failure to
heed this warning may cause a
lethal accident. Make sure that the
earth (ground) lead is correctly
connected by testing it.

Check the data plate to determine which voltage supply
is valid for your pump.

Check that the main voltage and frequency agree with
the specifications on the pump data plate.

If the pump can be connected to different voltages, the
connected voltage is specified by a yellow sticker.

Connect the motor cable to the starter equipment as
illustrated in the wiring diagrams.

12
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When the pump is connected to the public mains it
may cause flicker of incandescent lamps when start-
ing. In this case the supply authority should be notified
before installing the pump.

Leads that are not in use must be isolated.

The cable should be replaced if the outer sheath is
damaged. Contact a Flygt service shop.

Make sure that the cable does not have any sharp
bends and is not pinched.

Under no circumstances may the starter equipment be
installed in the sump.

WARNING! For safety reasons, the earth (ground) lead
should be approx. 100 mm (4.0") longer than the phase
lead. If the motor cable is jerked loose by mistake, the
earth (ground) lead should be the last lead to come
loose from its terminal. This applies to both ends of the
cable.

The motor is convertible between different voltages as
stated on the data plate. This conversion is done on
the terminal board or the contactor.

— Bear in mind the risk of electrical
shock and the risk of explosion if
the electrical connections are not
correctly carried out.

When using a variable-frequency-drive (VFD) the
shielded cable (type NSSHOU.../3E+St) should be
used in order to fulfil European CE requirements. Con-
tact your Flygt representative and ask your VFD-suppli-
er for electrical limitations. Also please see VFD-
recommendation Flygt article no. 893472.

Q-Pulse Id: TMS536
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Connection of stator and motor leads

- Check on the data plate which connection, Y, D or
YD, is valid for the voltage supply. Then, depending
on voltage, arrange the connection on the terminal
board in accordance with Y, D or YD. See figure.

- Connect the motor cable to the connection block, U1,
V1, W1 and earth (ground). Connect the leads from
the motor control circuit.

- If star-delta start is used, motor cables are connected
as shown in the figure. Links (jumper strips) are not
used with star-delta start.

- Make sure that the pump is correctly earthed (grounded).
- Install the O-ring (33) and connection cover (32).

- Tighten the screws and the gland nut so that the ca-
ble entry unit bottoms out.

- Connect the motor cable to the starter equipment.
- Check the direction of rotation, see "Before starting".

- If the direction of rotation is wrong, transpose two of
the phase leads.

- Remember that the starting surge with the direct-on
line start can be up to six times higher than the rated
current. Make sure that the fuses and circuit breakers
are of the proper amperage.

- The incorporated thermal contacts (motor protection
breaker) must be connected and in use. It shall be set
to the motor rated current as given on the dataplate.

13
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SUBCAB® 7GX

2 parallel cores connected together

CABLE CHART

SUBCAB® 7GX
2 parallel cores connected together

T Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

6-leads, Y 6-leads, D
3171 3171
1 2 3 4 5 6 7 1 2 3 4 5 6 7
® o 0 o o o o ® o 0 o o o o
H i H i
H H H H
H H H H
H H H H
H H H H
H H H H
—-"L--- ---J"~~ —-"L--- ---J"~~
{ i { i
! ! ! !
i SUBCAB® i i SUBCAB® i
i 7x1.5 i i 7x1.5 i
i i i i
1 1 1 1
i i i i
i i i i
1 1 1 1
SN SN S S S -
N oD
1 2 3 4 5 6 7 TMT2 1 4 3 6 2 5 1 2 3 4 5 6 7
oot oot
S S
[ - [ -
HE [
H \ H \
1 v \ \
N N
Y LY
DD Q0|0|0|0|0 HOHOTON D olo|lo|lo|o|©
; / A\ \ IT161T15! T2 T1 mym|m
IT16/T15! T2 ! T1 U1 |wz|v1|u2{w1|v2 ' U1 |wz|v1|u2{w1|v2
HOD DD Ql0|o|0|0|© HOED Ql0|o|0|0|©
P RN P RN
i T U1l W2 V1 U2 w1 V2 i i U1l W2 V1 U2 w1 V2
oo .
H [ H H
Poob b P
Bild 3 Bild 6
Mains Lead Terminal board Mains Lead Terminal board
L1 1 U1 L1 1 U1
L1 4 Ut L1 4 U1
L2 2 Wi L2 2 Wi
L2 5 Wi L2 5 Wi
L3 3 Vi1 L3 3 V1
L3 6 Al L3 6 Vi
D yellow/green D D yellow/green D
Control Cable lead Terminal board Control Cable lead Terminal board
T 1B T T hB T
T2 T2 T2 T2 T2 T2
Stator leads connection: Stator leads connection:
Stator lead Terminal board Stator lead Terminal board
U1, red U1 U1, red U1
W2, black w2 W2, black w2
V1, brown \%! V1, brown \%!
U2, green u2 U2, green u2
W1, yellow W1 W1, yellow W1
V2, blue V2 V2, blue V2
14
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CABLE CHART

w®

SUBCAB® 4GX/SUBCAB® AWG, SUBCAB® 4GX/SUBCAB® AWG,
6-leads, Y 6-leads, D
3171 3171
1. 2 3 4 5 6 7| 1 2 L1 L2 L3 GC 1 2 3 4 5 6 7 1 2 L1 L2 L3 GC
® o 0o o o o o ? ® 9 ¢ o o ® o 0o o o o o ? e ® 9 ¢ o o
™ T2 ™ T2
o : e L . — —— 1
{ 3 e 5 ®
i i SUBCAB® i 5 su‘?&;s
1 1 1
! SUBCAB® ! AGx# ! SUBCAB® i 4 AWG/4
i Ixit i # AWG/4 i Txi# i
! ! # AWG/7 i X ! # AWG/7
i i i i # AWG/3-2-1-GC
a i { oo o
T 2 L.__‘:___ b
1 2 3 4
DD Q100|000 DT Q000|000
A4 \ T16T15! T2 | T1! mym|m
T16iT15{ T2 | T1 U1 [w2[Vv1|uU2|iw1|Vv2 : U1 [w2[Vv1|uU2|iw1|Vv2
O Q|00 |0|0 DD DD Q100|000
U1 W2 V1 U2 W1 V2 U1 W2 V1 U2 W1 V2
Bild 2 Bild 5
SUBCAB® SUBCAB® AWG SUBCAB® SUBCAB® AWG
Mains Lead Lead Terminal board Mains Lead Lead Terminal board
L1 brown red U1 L1 brown red U1
L2 black black Wi1 L2 black black W1
L3 grey white \ L3 grey white \|
yellow/green yellow/green D D yellow/green yellow/green D
Groundcheck GC yellow Groundcheck GC yellow
SUBCAB® SUBCAB® AWG SUBCAB® SUBCAB® AWG
Control Cable lead Cable lead Terminal board Control Cable lead Cable lead Terminal board
T ™ orange ™ ™ ™ orange T
T2 T2 blue T2 T2 T2 blue T2
Stator leads connection: Stator leads connection:
Stator lead Terminal board Stator lead Terminal board
U1, red U1 U1, red U1
W2, black w2 W2, black w2
V1, brown Vi V1, brown Vi
U2, green u2 U2, green u2
W1, yellow W1 W1, yellow W1
V2, blue V2 V2, blue V2

Q-Pulse Id: TMS536
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CABLE CHART

SUBCAB® 4GX/SUBCAB® AWG,
60 Hz only, 9-leads, 460 V, Y ser.

FLYGT

SUBCAB® 4GX/SUBCAB® AWG,
60 Hz only, 9-leads, 230 V, Y //

3171 3171
1 2 3 4 5 6 7 1 2 3 4 5 6 7
®© o 0 o o o o e o 0o 0 o o o
i ] ] ;
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
: ' : :
——"L--- ---J"~~‘ ,—""'- --J"~~‘
{ ! SUBCAB® f ! SUBCAB®
i ® i 4Gxi# | i 4Gx#
i SUBCAB i # AWG/4 E SUBCAB® i # AWG/4
H it i # AWG/7 i Tt i # AWG/7
i i # AWG/3-2-1-GC i i # AWG/3-2-1-GC
T
T T2 L1 L2 L3 ;
ac
R R | — HOHOTOTD olo|o|o|o|o|o|2
i"’:’ DD Q|I0|0|0|0|0|0|0 i mimMmirmim
ET16 T15/ T2 T1 U1|U5|V1|V5 [W1|w5 ET:]’G T_1>5 13 Tj UTHUS VI VS JWTTWS
i HODD D Q010|000
oioioiel  |o|lo|o|o|o|o|o|e P N [ T ]
it il el M [ W2 V2
T T [ | u2 Pl
oo U1 U5 V1 V5 W1 W5 V2 A
1 1 1 1 1 ] ] ]
oo oo
1 1 1 1
P
Bild 8 Bild 10
SUBCAB® SUBCAB® AWG
SUBCAB® SUBCAB® AWG Mains Lead Lead Terminal board
Mains Lead Lead Terminal board L1 brown red Ut
L1 brown red U1 L2 black bIa-ck w1
L2 black black Wi L3 grey white Vi
L3 grey white Vi yellow/green yellow/green D
D yellow/green yellow/green D Groundcheck GC yellow
Groundcheck GC yellow SUBCAB® SUBCAB® AWG
SUBCAB® SUBCAB® AWG Control Cable lead Cable lead Terminal board
Control Cable lead Cable lead Terminal board T i orange i
™ T orange T T2 T2 biue T2
T2 T2 blue T2 Stator leads connection:

Stator leads connection:
Stator lead

Terminal board

Stator lead

Terminal board

U1, red
U5, red
U2, green
V1, brown
V5, brown
V2, blue
W1, yellow
WS5, yellow
W2, black

U1
uUs
us
Vi
V5
V5
Wi1
W5
W5

U1, red
U5, red
V1, brown
V5, brown
W1, yellow
W5, yellow
W2, black*
V2, blue*
U2, green*

U1
uUs
Al
V5
Wi1
W5

*Connected together at terminal
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CABLE CHART

SUBCAB® 7GX,

6-leads, Y/D
3171

1 2 3 4 5 6 7
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- s
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1

T16:T15, T2 1 T1

Q00|00
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P 111
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oo
H [
P

Bild 12

Mains Lead Lead

L1 1 U1

L2 2 Wi1

L3 3 "l

L1 4 w2

L2 5 V2

L3 6 u2

D yellow/green ()

Control Cable lead Terminal board

T 1B hB

T2 T2 T2

Stator leads connection:
Stator lead

Terminal board

U1, red
W2, black
V1, brown
U2, green
W1, yellow
V2, blue

U1
w2
Vi
u2
Wi
V2
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CABLE CHART
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Sensorconnections For a PTC-thermistor (PTC = Positive Temperature
Monitoring equipment Qogfficient), there is.a significant increase in
resistance at a certain temperature that can be

FLS10 is a small float switch and it is installed in the | Utilized formonitoring the temperature.

inspection chamber. FLS is connected to max 12 V. PTC-thermistor

Thermal switches are incorporated into the statorand | T= 25 °C R <100 Ohm
are rated 250 V, 2,5 A (cos ¢=1) / 1,6 A (cos ©=0,6). T=135°C (T, -5°C) R <550 Ohm

The sensors are connected as standard to the Flygt T=145°C (T, +5°C) R>13300hm
monitoring relay MiniCAS Il (see diagrams below).

In case optional sensors are used the more advanced | Three thermistors are connected in series and have a
monitoring relay MAS 711 can be used. resistance of approx. 150-300 ohms at room
temperature.

The label in the junction box shows if the pump is
equipped with optional sensors.

r
§
Thermal
contacts/ )
Thermistors
Optional

"TTTH

mmIIHHHH[H

mMIl\lHMH
Rl

Pump without cooling jacket

4

/ 30797

Sensor connection for standard configuration

The pump is as standard equipped with either thermal contacts or thermistors.

A) Thermal contacts B)Thermistors
Connection block Control cable *#=SUBLAB AWG S Connection block ~ Control cable S
71 oI/ 0range /1 [ PSS 1 RS
Vellow or White Mini o Max Fed m Thermistor| &
Max 12 V | 15 \ S
7 19 o 128106 /2 _L0AS '8 25V Red m v relay s
Y Brown = =
— L — J Max T ™ Mini 1
—B’OW” r5eT218ue 22 Disconnecled FLS py[FSO=] o o o4
Yollow or While 716 Lo _|

20
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FLS10 + thermal contacts

0 mA = Overtemperature

10
28
Tolerance 10%

mA = OK
mA = Leakage

©)

POWER SUPPLY 24 V AC/DC

FLYGT

w®
—
~
-

2 1 0
=Y MiniCAS II
RESET L ¢
6
S s AN FEN - Circuits ghown
| o de-energised
! ! ; 12 VDC| SENSOR
| | ! O INPUT
[ — ! VT2 5-
FLS10
PUMP *-*
TERMINALS
11 LEAKAGE 0 LEAKAGE ALARM
10S £
HIGH STATOR TEMP.
HIGH TEMP 4
AUX.RELAY ®
CONTROL  _ (4) —
CIRCUIT 1 3
: PUMP CONTACTOR
........ o D
—ol_
PUMP MAIN SUPPLY —0:\
1
Sensor Connection Table
(For further information please contact Flygt representative.)
Sensor Sensor Thermal Control Connectedto
lead connection cable
Thermal White T1 T1/*Orange Mini CAS Il
contacts Brown T2 T2/*Blue Mini CAS I
+ White+Brown T15 = SubCab
FLS10 /* SubCabAWG
Thermistors Red T1 1 Thermistorrelay
+ Red T2 2 Thermistorrelay
FLS10 Brown T15 3 Mini CAS I
Brown T16 4 Mini CAS I
21
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OPERATION

Before starting

- Check that the visible parts of the pump and
installation are undamaged and in good condition.

- Remove the fuses or open the circuit breaker and
check that the impeller can be rotated freely.

- Verify that the supply voltage matches the pump data =
plate voltage rating.

- Conduct insulation integrity check.

- Conduct phase to phase resistance check. Py
4,

- Check that the monitoring equipment works. TING JERK

- Check the direction of rotation. The impeller shall
rotate clockwise, as viewed from above. When ©
started, the pump will jerk in the opposite direction to
the direction in which the impeller rotates. See figure. 0
In case of dry installation, check the direction of rota-
tion through the inlet elbow access cover. Transpose 0
two phase leads if the impeller rotates in the wrong
direction (3 ~). 0

Note for Ex version page 3.

— Before starting work on the pump,
make sure that the pump is
isolated from the power supply
and cannot be energized.

— Make sure that the pump cannot
roll or fall over and injure people
or damage property.

— In some installations the pump
surface and the surrounding liquid
may be hot. Bear in mind the risk
of burn injuries.

— In some installations and at
certain operating points on the
performance curve, the noise
level of 70 dB or the noise level
specified for the actual pump may
be exceeded.

22
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CARE AND MAINTENANCE

Service/lnspection

Flygt recommends a preventive maintenance program
based on Intermediate and Major Services at regular
intervals. For standard sewage applications where
FLS10 is correctly connected and in use and the
temperature of the pumped liquid is 40° C (104° F) or
less an Intermediate Service should be performed
every 8000 hours or every 2 years, whichever occurs
first.

The time between Major Service could vary con-
siderably depending on operating conditions and the
need for a Major Service will be determind during the
regular Intermediate Services.

However, a minimum of 20 000 hours of operation
could be anticipated.

For applications other than sewage water or for specific

Pump

Intermediate Service
running 8 000 h or 2 years

operating conditions, other service intervals may be

recommended.

Junction box

Terminalboard

Insulation check

Cable

Sealhousing

Inspection chamber

O-rings

Thermal contacts

Thermistor

Impeller

Check that it is clean and dry.

Check that the connections
are properly tightened.

Check that the resistance
between earth and phase
lead is more than 5 M Q.
Conduct phase to phase
resistance check.

Check that the rubber
sheating (jacket) is
undamaged.

Fill up with new coolant if
necessary.

Check freezing point (lower
than—-13°C, 9°F).

Drain all liquid if any. Check
the resistance.

Normal value approx.1200 @,
alarm approx. 430 Q.

Always replace the O-rings of
the filling plugs and at the
junction cover. Always grease
new O-rings.

Check the resistance.
Normally closed circuit;
interval 0 — 1 Q.

Check the resistance 20 —
250 @, (measuring voltage
max 2 V DC).

Check impeller clearance and
adjust if necessary.

Lifting handle

Rotation direction

Lifting device

Voltage and ampe-
rage

Check the screws and the
status of the lifting handle.

Check the rotation of the
impeller.

Check that local safety regu-
lations are followed.

Check running values.

Pumpstation

Intermediate Service
running 8 000 h or 2 years

Electrical cabinets/
panels

Connectionto power
Overload and other
protections

Personnel safety

Levelregulators

Check that they are clean and
dry.

Check that the connections
are properly tightened.

Check correct settings.
Check guard rails, covers and
otherprotections.

Check condition and function.

Pump

Major Service

Supportand main
bearing.

Mechanical seal
unit.

Replace with new bearings.

Replace with new seal units.

Pumpstations same as Intermediate Service.

Q-Pulse Id: TMS536
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If any indication of
alarm between in-
spections, please
seeinstructions
below.

Actions

The following points are important in connection with
work on the pump:

— Make sure that the pump cannot roll or fall over
andinjure people ordamage property.
— Check every year that the lifting equipment is in

FLS10

Thermistor/Thermal-
contact

Overload protection

Drain the fluid in the inspection
chamber. Fill with new coolant
if necessary. Check freezing
point (lower than—13° C (9° F)).
Check the inspection chamber
again after one week of ope-
ration. If leakage has occured,
drain the fluid and change the
mechanical seal unit and
replace with new coolant.

Check coolant level.
(pump with cooling jacket)
Check start and stop levels.

Check that the impeller can
rotate freely.

good condition.

The pump is designed for use in liquids which can be a
healthrisk. In order to prevent injury to the eyes and
skin, observe the following points when working on
the pump:

— Make sure that the pump has been thoroughly
cleaned.

— Beware of the risk of infection.
— Follow local safety regulations.
— Always wear goggles and rubber gloves.

— Rinse the pump thoroughly with clean water before
starting work.

— Rinse the components in water after dismantling.

— The coolant chamber may be under pressure. Hold a
rag over the filling plug to prevent splatter.

Proceed as follows if fluids have splashed into your
eyes:

Q-Pulse Id: TMS536
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— Rinse your eyes immediately in running water
for 15 minutes. Hold your eyelids apart with your
fingers.

— Contact an eye specialist.

On your skin:

— Remove contaminated clothes.

— Wash your skin with soap and water.
— Seek medical attention, if required.

24
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Changingthe coolant

Emptying coolant
(without cooling jacket)

Filling plugs in/out
44 Nm (33 ftIb)

Filling plug
in/out 44 Nm
(33 ftlb)
(without cooling

jacket)
INSP
(1) Fillingplug — - - - = - - - - -
in/out 44 Nm
(33ftlb)
(with cooling
INSP jacket)

Q-Pulse Id: TMS536
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Emptying coolant
(with cooling jacket)

Filling plugs in/out
44 Nm (33 ft Ib)

. Lift the pump horizontally with an overhead crane

and place on a relief table.

. Turn the pump so that one of the filling plugs holes

faces downwards.

WARNING! If the mechanical seal unit leaks, the
seal housing may be under pressure. Hold a rag
over the filling plug to prevent splatter.

. Unscrew the filling plug. It is easier to drain the

water-glycol if the other filling plug is also removed.

. Pump without cooling jacket. Raise the pump to

an upright position. Fill with coolant to the same
level as the filling plugs; approx. 4,6 litres (4.9

US quarts).

Pump with cooling jacket; approx. 16,7 litres (17.6
US quarts).

Coolant: a mix of water and stabilized monopropy-
leneglycol in a mixture ratio of 70/30 % volume part.

Known trade marks of monopropyleneglycol are:
Dowcal N (individual components are approved by
FDA), Dowcal 20. These are non-poisonous, heat-
and-cold resistant and inhibiting of corrosion.

Use of other type of glycol jeopardize the function
of the pump.

If there is no risk of freezing even clean water with
anti-corrosive is acceptable as coolant.

. Always replace the O-rings of the filling plugs.

Put the plugs back and tighten them.
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Removingtheimpeller

1.

Place the pump horizontally. Remove the guide pin Using a 12 mm hexagon bit adaptor (allen socket) with

(if mounted). Remove the flush valve cover and it's a 100 mm (4") extension (minimum length) turn the
O-ring. Insertarod (wood or plastic) through the gland screw counter clockwise until the impeller breaks
hole and lock the impeller in place. Remove the free from the shaft.

impeller screw.

3. 4,

Remove the rod and
raise the pump. Remove
the pump housing. Using

Install the impeller and screw. Tighten ligthly by a crane, lift the drive unit
hand, just to prevent the impeller from falling off. off the pump housing.
5.

Worn impellers can
have very sharp edges.
Use protective gloves!

WARNING! When laying the pump on its side do not
allow the weight of the pump to rest on any portion of
the impeller. The impeller must not be allowed to

Place the drive unit horizontally. Remove the make contact with the concrete floor or other hard and
impellerscrew. rough surfaces.
26

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 31 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenanc

Installing and setting clearance
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(If you fail with the impeller installation, you must start again from step 1)

1.

7T 7T
”llllllllll’n.,___

Make sure that the end of the shaft is clean and
free from burrs. Polish off any flaws with fine emery
cloth. Grease the end of the shaft, conical sleeve,
the threads of the gland screw and the impeller
screw. Align the edge of the gland screw with the
edge of the conical sleeve so that they are flush.

30595

2.

Before assembling, check that the impeller screw is
clean and easy to screw into the shaft end (a). This is
to prevent the shaft to rotate with the impeller Assem-
ble the conical sleeve and the impeller onto the shaft.
Fit the impeller screw onto the shaft. Tighten the impel-
ler screw lightly by hand, just to prevent the impeller
from falling off.

3.

187 Nm
(138 ft Ib)

Fit the drive unit

to the pump
housing. Adjust its
position so that the
inspection hole is
on the same side
as the hole for the
flush valve.
Tighten the screws
indiagonally
opposite pairs.

4.

Place the pump horizontally. Remove the flush valve
cover and it's O-ring. Insert a rod (wood or plastic)
through the hole and lock the impeller in place.
Remove the impeller screw.

5.

Turn the gland screw clockwise until the impeller
makes contact with the pump housing. Tighten it a
further 1/8 turn, 45°. This will insure the correct
clearance between the impeller and the bottom of
the pump housing in the next step.

6.

]

(57 ft Ib)

Fit the washer and the greased impeller screw and
tighten, torque to 76 Nm (57 ft Ib) + 1/8 turn (45°). Re-
move the rod used to lock the impeller. Fit the O-ring,
flush valve cover and secure with screws, torque to 44
Nm (33 ft Ib).

SH-version - if applicable: Fit the guide pin and ad-
just the clearance to 0,2 - 0,8 mm (0,008-0,032") bet-

ween the quide pin and the impeller.

27
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Removing the impeller - dry installation
version,NT

Place the drive unit horizontally. Lock the impeller in
Remove the drive unit from the pump housing. place and remove the impeller screw.

WARNING! When laying the pump on its side do not
allow the weight of the pump to rest on any portion of
the impeller. The impeller must not be allowed to
make contact with the concrete floor or other hard and
rough surfaces.

3.

Worn impellers can
have very sharp edges.
Use protective gloves!

Using a 12 mm hexagon bit adaptor (allen socket)
with a 100 mm (4”) extension (minimum length) turn
the gland screw counter clockwise until the impeller
breaks free from the shaft. Remove the impeller.

Installing and setting clearance

1. 2.

777772
7///}111111111,....___

Make sure that the end of the shaft is clean and free <
from burrs. Polish off any flaws with fine emery cloth. L
Grease end of shaft, conical sleeve and the threads of %

Measure and note the
distance A.

the gland screw and the impeller screw. Unscrew the
gland screw approximately 5 mm.

28
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Before assembling, check that the impeller screw is
clean and easy to screw into the shaft end (a). This to
prevent the shaft to rotate with the impeller screw.
Assemble the conical sleeve and the impeller onto
the shaft. Fit the impeller screw with washer onto the
shaft and tighten to 76 Nm (57 ft Ib).

Make sure that the O-ring is removed from the seal
housing cover. Place the drive unit in the pump
housing. Check the distance between the seal housing
cover and the pump housing with a feeler gauge.
Check diametrically at four points.

Note the largest measured distance, B. See fig.

5.

Lift the drive unit out of the pump housing and
remove the impeller and conical sleeve.

6.

1

C=A-B-0.5 mm

Calculate the measure C
according to formula:

C=A-B-0,5mm
Unscrew the gland screw until C
is reached.

7.

+ 1/8 turn
(45°)

Fit the conical sleeve, impeller and impeller screw
with washer and tighten to 76 Nm (57 ft Ib) + 1/8 turn
(45°).

Fita new greased O-ring
to the seal housing cov-
er. Fit the drive unit to
the pump housing.
Adjust its position so
that the inspection hole
is on the same side as
the hole for the flush
valve. Tighten the
screws in diagonally
opposite pairs.

Q-Pulse Id: TMS536
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FAULT TRACING (TROUBLESHOOTING)

A universal instrument multimeter (VOM), a test lamp Use the following checklist as an aid to fault tracing. It
(continuity tester) and wiring diagram are required in is assumed that the pump and installation have for-
order to carry out fault tracing on the electrical equip- merly functioned satisfactorily.

ment. Electrical work shall be performed by an authorized
Fault tracing shall be done with the power supply dis- electrician.

connected and locked off, except for those checks Follow local safety regulations and observe recom-
which cannot be performed without voltage. mended safety precautions.

Always make sure that there is no one near the pump

when the power supply is turned on.

1. Pump fails to start

Yes

Is an alarm signal indicated on |———» Check the cause:
the control panel?

— If the stator temperature is high, check
that the impeller rotates freely.

No — If there is a fault in the thermistors/thermal contacts,
\ 4 contact a Flygt service shop.

— If the FLS10 indicates an alarm.
— Check that the overload protection is reset.

Yes
Canthepumpbestarted | p a) Faultin level equipment (start level regulator).
manually? Cleanorreplace.
b) Faultin control equipment.
No Check:
— that the thermal contacts have not opened.
— that all connections are intact.
— relay and contactor coils.

— that the control switch “Man/Auto” makes contact in
both positions.

\ 4

No

Is the installation receiving > Check:
voltage? '

— that the main power switch is on.

— that there is control voltage to the starter equipment
Yes and its fuses are intact.

A — that there is voltage in each phase of the supply line.
— that all fuses have continuity and are tight.

— that the overload protection is reset.

— that there is no break in the motor cable.

Is the impeller stuck? Yes
WARNING: disconnectpower [ »  Clean.
before checking the impeller. Clean the sump.

No

Contact Flygt service shop.

30
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2. Pump starts but motor protection trips

Yes

Is the motor protection set
toolow?
(Check with data plate)

- » Adjust.

[
\

Is the impeller difficult to
rotate by hand?
WARNING: disconnectpower
before checking the impeller

No
v

Is the installation receiving full
voltage on all three phases?

v Yes

Have all the phase currents the
same value, or are they too high?

VNO

Is the insulation between the
phases and earth (ground) in
the stator defective?

Use insulation tester. With a
1000 V-DC megger, the insulation
between the phases and
between any phase and earth
(ground) should be > 5 MQ

e

Is the density of the pumped
liquid too high? (Max density
1100 kg/m?, 9.2 Ib per US gal)

No
v

Fault on overload protection?

Yes
——p Cleantheimpeller.
Clean out the sump.
Check that the impeller is properly trimmed.
If anything else is wrong, contact Flygt service shop.
No
- p Check the motor fuses.
Notify an electrician.
Yes
—p Contact Flygt service shop.
Yes
——p Contact Flygt service shop.
Yes
——p Dilute the liquid.
Change the impeller or to a more suitable pump.
Contact Flygt.
Yes
—» Replace the overload protection.

No

Contact Flygt service shop.

Q-Pulse Id: TMS536
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3.The pump does not stop (when level control is used)

No
Is the pump able to empty the | —— Check:
station to the stop level? — for leakage in pipe and/or discharge connection.
— that the impeller is not clogged.
v Yes WARNING: disconnect power before checking the impeller.
— the non-returnvalve(s).
— that the pump has adequate capacity. Contact Flygt.
Yes
Faultin level sensing equipment? | p Cleanthe level regulators.
Check the functioning of level regulators.
l No Check the contactor and control circuit.
Replace defective items.
Yes
Stop level set too low? —— > Raise the stop level.
No
v

Contact Flygt service shop.

4.The pump starts-stops-starts in rapid sequence

Yes
Does the pump start due to ————» Check:
backflow which fills sump
to start level again?

— that the distance between the start and stop levels is
not too small.

— the non-returnvalve(s).
v No — that the riser is not too long without a non-return valve.

Yes
Does the contactor’s self- —» Check:

holding function break?

— contactor connections.

— the voltage in the control circuit in relation to the rated
No voltages on the coil.

— the functioning of stop level regulator.

v — the voltage drop in the line at the starting surge makes the
contactor’s self-holding break.

Contact Flygt service shop.

32
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5. Pump runs but delivers too little or no water

Check:

— direction of rotation of pump, see "Before starting”.
— that valves are open and intact.

— that pipes and impeller are not clogged.

— that the impeller rotates freely.

— that the suction lift has not been altered.

— for leakage in the pump installation.

— for wear on the impeller, pump and casing/flange.

See also under "Inspection”.

Do not override the motor protection repeatedly if it has tripped.

SERVICE LOG

Most recent Pump No. Hours of Remarks Sign.
service date operation
33
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Parts list

3171

Detaljlista

Ersatzteilliste

Liste des pieces de rechange
Lista de piezas de repuesto

Lista parti di ricambo

Flygt

@ ITT Industries
895807/01
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Sales codes Codes de vente
FLYGT Saljkoder Cdédigo de ventas 3171
Verkaufscode Codici di vendita
N P 3171.181 MT
| | |

HYDRAULIC PART INSTALLATION HEAD
HYDRAULDEL INSTALLATION TRYCK
HYDRAULIKTEILE AUFSTELLUNGSART DRUCK
PARTE HYDRAULIQUE INSTALLATION PRESSION
PARTE HIDRAULICAS INSTALACION PRESION
PARTI! IDRAULICHE INSTALLAZIONE REVALENZA

HYDRAULIC PART
HYDRAULDEL
HYDRAULIKTEILE

N =

(NP, NS, NT, N2)

Semi-open self-cleaning multi-vane impeller and volute with
cleaning groove for pumping of raw sewage, sludge and
liquid manure.

(NP, NS, NT, N2)

Halvoppet sjélvrensande flerkanalhjul och pumphus med
rensspar fér pumpning av orenat avloppsvatten, aviopps-
slam och flytgédsel.

(NP, NS, NT, N2)

Offenes, selbstreinigendes Mehrkanalrad im Pumpen-
gehause mit Entlastungsnut fir kommunales und industrielles
Abwasser mit hohem Faser- und Feststoffanteil.

HEAD
TRYCK
DRUCK

MT = Medium-head version
Medeltrycksutférande
Mitteldruckausfihrung

PARTE HYDRAULIQUE
PARTE HIDRAULICAS
PARTI IDRAULICHE

(NP, NS, NT, N2)

Roue a multi-canaux semi-ouverte et auto-nettoyante
complétée par une volute incluant une rainure dé-
chargeante brevetée. Recommandé pour le pompage
de tous types de liquides allant de I'eau propre a ceux
contenant une haute concentration de solides, tels
qu'eaux d'égouts, boues, liquides fibreux et lisier.

(NP, NS, NT, N2)

Impulsor semi-abierto auto limpiante de dos canales
y difusor con ranura limpiante para bombeo de agua
residual bruta, lodos y purines liquidos.

(NP, NS, NT, N2)
Girante aperta bicanale autopulente, per fanghi edl
acque di scarico contenenti materiali fibrosi e solidi.

PRESSION
PRESION
PREVALENZA

Modéle moyenne pression
Modelo de altura media de elevacion
Versione per media prevalenza

Curve Nos; (50Hz: 431, 432, 433 and 434)(60 Hz: 433, 434, 435, 436 and 437)

HT = High-head version
Hoégtrycksutférande
Hochdruckausfuhrung

Modéle haute pression
Modelo de gran altura de elevacion
Versione per alta prevalenza

Curve Nos; (50Hz: 451, 452, 453, 454 and 455)(60 Hz: 451, 452, 453, 454 and 455)

LT= Low-head version
Lagtrycksutférande
Niederdruckausfihrung

Modéle basse pression
Modelo de baja altura de elevacion
Versione per grande portata

Curve Nos; (50Hz: 611, 612, 613 and 614)(60Hz: 613, 614, and 615)

SH = Super high-head version
Supertrycksutférande
Super-Hochdruckausfihrung
Curve Nos;

Version super haute pression
Modelo de extremadamente alta altura de elevacion
Versione per altissima prevalenza

(50Hz: 270, 272, 274 and 275)(60Hz: 274, 275, 277 and 278)
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Sales codes Codes de vente
FLYGT Saljkoder Cddigo de ventas 3171
Verkaufscode Codici di vendita

INSTALLATION INSTALLATION

INSTALLATION INSTALACION

AUFSTELLUNGSART INSTALLAZIONE

P = Semi permanent wet well arrangement with pump Permanente, installation immergée. Deux

Iﬁ installed on twin guide bars with automatic barres de guidage permettent la connexion
connection to discharge. automatique sur un pied d'assise.
Halvstationar vat installation med pumpen fast Instalacion fija extraible, sumergida y con
vid tva gejdrér och med automatisk anslutning tubos guia. Acoplaimento por su propio peso
till utloppsroret. a la conexién dedescarga.
Stationér, nass mit schraubenlosem Installazione semifissa in immersione, con
Kupplungssystem an Doppelfihrungsrohr. piede di accoppiamento automatico e tubi

guida.

S = Transportable version with hose coupling or Version transportable avec raccord de tuyau
flange for connection to discharge pipeline. souple ou bride pour canalisation rigide.
Flyttbar version med slangkoppling eller flans Instalacién transportable, con salida para
fér anslutning till utloppsrorledning. manguera y colador.

Transportabel, nass mit Flanschanschluss fir Installazione transportabile, in immersione,
Rohrleitung oder mit Druckstutzen fir Schlauch- con cavalletto di sostegno e attacco per
anschluss. tubo di mandata flessibile o rigido.

T = Permanent dry well or in-line arrangement with Permanente, installation hors d'eau avec
flange connection to suction and discharge raccordement a bride a l'aspiration et au
pipework; vertical mounting. refoulement. Version verticale.

Stationar torr installation med flansanslutningar Instalacion fija, en camara seca, sobre punto

till sug- och tryckledningarna; vertikal uppstallning. de apoyo. Aspirando de pozo humedo con
codo de aspiracion. Montaje vertical.

Stationar, trocken mit Saugrohreinheit, saug- und Installazione fissa in camera asciutta su

druckseitig fest verschraubt, vertikale Aufstellung. basamento e collegamento diretto con le
tubazioni di aspirazione e mandata;
montaggio verticale.

Z = Permanent dry well or in-line arrangement with Permanente, installation hors d'eau avec

30937

flange connection to suction and discharge pipe-
work; horizontal mounting.

Stationar torr installation med flansanslutningar
till sug- och tryckledningarna; horisontell upp-
stéllning.

Stationar, trocken mit Saugrohreinheit, saug-
und druckseitig fest verschraubt, horizontale
Aufstellung.

raccordement a bride a l'asiration et au
refoulement. Version horizontale.

Instalacion fija en camera seca sobre
bastidor de perfiles. Montaje horizontal.

Installazione fissa in camera asciutta su
basamento e collegamento diretto con le
tubazioni di aspirazione e mandata;
montaggio orrizzontale.
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F% 3171

Rubber Material Sensores
NBR Nitrile rubber FLS 10 Flygt inspection sensor
FPM Flour rubber (Hot water up to 70°C, 158°F)

Sealring Material

WCCR Corrosion Resistant Cemented Carbide
RSiC Silicon Carbide
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FLYGT

How to read the data plate
Hur man laser dataskylten

Comment lire la plaque signalétique
Interpretacion de la placa de caracteristicas

Erlauterungen zum Datenschild Come leggere la targhetta segnaletica

Data plate interpretation

X<CHWI OQUOZZIrX&«—IOmMmMOOT>

Serial number

Product code + Number
Curve code / Propeller code
Country of origin

Product number

Additional information
Phase; Type of current; Frequency
Rated voltage

Thermal protection

Thermal class

Rated shaft power
International standard
Degree of protection

Rated current

Rated speed

Max. submergence
Direction of rotation: L=left,

e |
E —7 Flygl AB
F | Emmaboda r

L
G| (-~ T T 1
H——E———_

J

K L M N

Dataskylt inskription

Serienummer
Produktkod + Nummer
Kurv- / Propellerkod
Tillverkningsland
Produktnummer
Kompletterande uppgifter
Fastal; Stromart; Frekvens
Méarkspénning
Termoskydd
Isolationsklass
Markeffekt

Internationell standard
Skyddsklass

Markstrém

Varvtal

Max. nedsékningsdjup
Rotationsriktning: L=véanster,

R=right R=hdéger

Duty class Driftklass

Duty factor Driftfaktor

Product weight Produktvikt

Locked rotor code letter Kodbokstav for last rotor
Power factor Effektfaktor

Max. ambient temperature

Légende de la plaque signalétique A
N° de série

X< CHOWI OQOUOZZIrX-—"I OTMMOO®W

Code de produit + N°

N° de courbe / Code d’hélice
Pays de fabrication

N° de produit

Informations complementaires
Phases; Type de courant;
Fréquence

Tension nominale

Protection thermique

Classe d'isolation

Puissance nominale sur l'arbre
Norme internationale

Classe de protection
Intensité nominale

Vitesse de rotation
Profondeur d’'immersion maxi
Sens de rotation: L=gauche,
R=droite

Classe de fonctionnement
Facteur de marche

Poids de produit

Code alphabétique rotor
verrouillé

Facteur de puissance
Température ambiante maxi

Q-Pulse Id: TMS536
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Max. omgivningstemperatur

Inscripcion de la placa

N¢ fabricacion

Cédigo de producto + N

N° curva / Codigo de hélice
Pais de origen

N¢ producto

Informacién adicional

Ne¢ fases; Clase de corriente;
Frecuencia

Tension nominal

Proteccién térmica

Clase de aislamiento
Potencia de eje nominal
Norma internacional

Clase de proteccion
Intensidad de corriente nominal
Velocidad rotacién nominal
Profundidad inmersién max.
Sentido de rotation: L=izq, R=dcha
Clase de funcionamiento
Factor de funcionamiento
Peso del producto

Letra de cédigo de rotor
bloqueado

Factor de potencia
Temperatura ambiente max.

Active: 10/12/2013

Erlduterungen zum Datenschild
Serien-Nr

Produktkode + Kennummer
Kurven-Nr / Propellerkode
Herstellungsland

Produkt-Nr

Komplettierende Angaben
Phasenzahl; Stromart; Frequenz
Nennspannung

Thermischer Schitz
Isolationsklasse
Nennwellenleistung
Internationale Norm

Schutzart

Nennstrom

Nenndrehzahl

Max. Eintauchtiefe
Drehrichtung: L=links, R=rechts
Betriebsklasse

Relative Einschaltdauer
Produktgewicht
Kodebuchstabe flir blockierten
Laufer

Leistungsfaktor

Max. Umgebungstemperatur

SrXC—IOTMMmMUOm>

escrizione targhetta segnaletica
No. di matricola
Codice prodotto + Numero
No. curva / Codice elica
Paese di produzione
No. di prodotto
Ulteriori informazioni
No. di fase; Tipo di corrente;
Frequenza
Tensione nominale di
alimentazione
Protezione termica
Classe di isolamento
Potenza resa nominale
Standard internazionale
Classe di protezione
Assorbimento nominale
Velocita di rotazione nominale
Max profondita d'immersione
Senso di rotazione: L=sinistra,
R=destra
Classe di servizio
Fattore di utilizzazione
Peso del prodotto
Lettera codice per rotore chiuso
Fattore di potenza
Max temperatura ambiente

T OQTMOOW>»U0 X< CHWOIOTUOZ

X<CHWI QUOZZrrX&—
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Approval plate Plaque d’agrément
FLYGT Godkannandeskylt Placa de aprobacién 3171
Prifschild Targhetta di approvazione
(A I
EN: European Norm ————— L .
ATEX Directive g~ NN N f”‘—o
e e e = =L — ]
EN 50014, EN 50018, EN 1127-1 or EN 1127-2 ATEX, R = I S = ==\
EN 13463-1 NON ELECTRICAL EQUIPMENT O Ll _______erCw
@ EExdI for ambient temperatures < 40° \ A E— E* L
1 (o] 0, f— L: _— = 7:::::::::747 :
EEx dIIB T3 for ambient temperatures < 40°C, T4 25°C E—%: B j,‘ } o r 7? T ﬂg K
F G H | J

Approval plate

Approval

Approval authority +
Approval Number
Approval for Class |
Approved drive unit

Stall time

Starting current / Rated current
Duty class

Duty factor

Input power

Rated speed

Controller

Additional information
Max. ambient temperature
Serial number

ATEX marking

OZZIrxX&«—ITOmMmmMooO W>»

lacque d’agrément
Agrément
Organisme ayant délivré
agrément + N° d’agrément
Agrément pour classe |
Agrément moteur
Temps de réaction des
thermosondes
Intensité au démarrage /
Intensité nominale
Classe de fonctionnement
Facteur de marche
Puissance absorbée
Vitesse de rotation
Controleur
Informations complementaires
Température ambiante maxi
N° de série
Marque d' ATEX

mooO wW>»3T

oOzZZIrX«—ITO® ™M

FM: Factory Mutual
Class | Div. 1 Grp C and D
Class Il and Il Div. 1 Grp E, F and G

Q-Pulse Id: TMS536

Godkénnandeskylt

¥ OZZIrx&«—~rTommoO wW>»

OZZIrX«—xTGo Tm OO WX

Godkannande
Provningsmynd. +
Godkannandenummer
Godkannande for Klass |
Godkand drivenhet
Fastbromsningstid
Startstrom / Méarkstrém
Driftklass

Driftfaktor

Inmatad effekt

Varvtal

Kontrollant
Kompletterande uppgifter
Max. omgivningstemperatur
Serienummer

ATEX mérkning

laca de aprobacion

Aprobacién

Autoridad homologadora +

N2 aprobacién

Aprobacion para clase |

Unidad de accionamiento
aprobada

Tiempo de parada

Intensidad de corriente arranque/
Intensidad de corriente nominal
Clase de funcionamiento
Factor de funcionamiento
Potencia consumida

Velocidad rotacién nominal
Controlador

Informacién adicional
Temperatura ambiente max.

Ne fabricacién

Marcado ATEX

Zulassungsschild

Zulassung
Zulassungsstelle +
Zulassungs-Nr

Zulassung fir Klasse |
Zugelassener Antrieb
AbreiBzeit

Anlaufstrom / Nennstrom
Betriebsklasse

Relative Einschaltdauer
Aufgenommene Leistung
Nenndrehzahl
Kontrollstelle
Komplettierende Angaben
Max. Umgebungstemperatur
Seriennummer

ATEX Markierung

o5 OZZIrX««—ITOmMmmMOO @W>»

arghetta approvazione
Approvazione

Autorita di approvazione +
No. di approvazione
Classe di approvazione |
Motore approvato

Tempo di arresto

Corrente di spunto /
Assorbimento nominale
Classe di servizio

Fattore di utilizzazione
Potenza assorbita

Velocita di rotazione nominale
Controllo

Ulteriori informazioni

Max temperatura ambiente
No. di matricola

Marcatura ATEX

oOZZIrxX«—TO TMmMOoOO W>»

Temperature class

Max Operating Temp.[ ¢ ]
"% Explosion proof for use in
Class I. Div 1. grp C and D

Dust ignition proof for use in

APPROVED

O Class Il Div 1. grp E. F and G O

Suitable forhuse in Class Ill. Div 1. Hazardous Lacations

cC_
DO NOT OPEN WHILE ENERGIZED
CONNECT THERMAL CONTACTS

 Ambien: limits

630 70 00

Max. ambient temperature

Active: 10/12/2013
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Ordering spare parts Commande des pieces de rechange
F% Reservdelsbestillning Pedidos de piezas de recambio 3171

Ersatzteilbestellung Ordinazione parti di ricambio

Ordering spare parts

State serial number of the pump, spare part number and
quantity when ordering.

Genuine Flygt parts must always be used for repairs if
the pump is to fulfill requirements and obtain official app-

Commander piéces détachées

Préciser a la commande le numéro de série de la pompe, les
références des pieces détachées et les quantités.

Pour que le produit demeure conforme a la réglementation et aux
différents agréments, il est indispensable d'utiliser uniquement des

roval. Only Flygt or Flygt-authorized service personnel may piéces détachées Flygt. La réparation de produits possédant un

undertake repair work on specially approved pumps.

Reservdelsbestéllning

agrément spécial ne doit étre effectuée que par un technicien Flygt
ou un atelier agréé par Flygt.

Orden de Repuestos

Ange pumpens serienummer, reservdelsnummer och antal Establecer el nimero de serie de la bomba, numeros de cada parte

vid bestallning.
Om pumpen skall uppfylla kraven och uppna officiellt
godkannande, maste alltid Flygt-original reservdelar

de repuesto y cantidad ordenada.
En caso de reparaciones, deben ser usadas partes genuinas Flygt
para conservar la garantia. Solo personal autorizado de

anvandas vid service. Endast Flygt eller Flygt-auktoriserad Flygt debe efectuar reparaciones para mantener la garantia

servicepersonal far utféra servicearbete pa speciellt
godkanda pumpar.

Ersatzteilbestellung

Bei Bestellung bitte die Fabrikations-Nr, Ersatzteil-Nr und
Anzahl der Pumpen angeben.

Wenn die Pumpe den Erfordernissen entsprechen und
offizielle Zulassung erhalten soll, missen immer Orginal-
Flygt-Teile fur Reparaturen verwendet werden. Nur Flygt

del equipo.

Ordine parti di ricambio

Quando ordinate le parti di ricambio, citate sempre la matricola
della pompa, il codice e la quantita della parte di ricambio.
Utilizzate solo parti di ricambio originali Flygt se volete che la
pompa mantenga i requisiti richiesti per 'omologazione ufficiale.
Qualsiasi riparazione su pompe antideflagranti dovra essere

oder Flygt-autorisiertes Wartungspersonal darf Wartung an  effettuato da tecnici autorizzati dalla Flygt; in caso contrario Flygt

speziell zugelassenen Pumpen ausfihren.

declina ogni responsabilita.

Guarantee Garantie Garanzia
Garanti Garantie Garantia

Warranty Claim

Flygt pumps are high quality products with expected
reliable operation and long life. However, should the
need arise for a warranty claim, please contact your
Flygt representative

Garantiansprak

Flygt tillverkar pumpar av hdg kvalitet som fungerar
palitligt och har 1&ng livslangd. Skulle emellertid ett
garantiansprak bli aktuellt, kontakta narmaste Flygt-
representant for information.

Gewahrleistung

Flygt-Pumpen sind hochwertige Produkte, die fur
zuverlassigen Betrieb und lange Lebensdaur gebaut
sind. Falls wider Erwarten dennoch Gewahrleistungs-
anspruch auftreten sollte, wenden Sie sich bitte an
Ihre Flygt-Vertretung.

Q-Pulse Id: TMS536

Garantie

Les pompes Flygt sont des produits de haute qualité,
congus pour fonctionner en toute fiabilité pendant de
longues années. Toutefois, en cas de réclamation
éventuelle sous le ckouvert de la garantie, veuillez
contacter I'agence Flygt

Condizioni di garanzia

Le elettropompe Flygt sono prodotti di qualita per i
quali e prevista una durata di esercizio lunga e afida-
bile. Qualora fosse necessario presentare reclamo
durante il periodo di garanzia, contattare il rappresen-
tante Flygt piu vicino.

Reclamaciones por garantia

Las bombas Flygt son productos de alta calidad con
un funcionamiento fiable y larga vida de servicio. Sin
embargo, si hubiera motivos de reclamcion por
garantia, ponerse en contacto con el representante
de Flygt mas cercano.
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FLYGT _Explodec_i v!ew
without cooling jacket

3171.091

30934

Motor Parts

3171.091

800 . 900 BASIC REPAIRKIT
—————  1—

. Oa ‘
30
*)Optional

@HDI®
00
@ ®

Q-Pulse Id: TMS536
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Motor Parts

“ F% Exploded view 3171.091
with cooling jacket

BASIC REPAIR KIT
>

T
O
e O®
O

3171.091 _— 255
7 256
|
| 253
|
| 60
| 313
| 61
73.4
| ‘ 73
| 73.1
‘ 105
| i 101
| 270
. i FLS10 103
2! §% 109
| 240
048 < 246
232 - | s
233 a5 i
234 239
235 53
236 54 /ﬁg |
L Isel
& |
|
69 .
|
|
|
|
|
|

(6

30933

*)Optional

10
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Exploded view
FLYGT without cooling jacket

3171.181

30787

3171.181

800

*)Optional

BASIC REPAIR KIT
>

25
§3e
O

(6

Motor Parts

Q-Pulse Id: TMS536

11
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Motor Parts

Exploded view 3171.181
“ F% with cooling jacket .

3171.181 — 292
256

(o]

253

TR
UL

|
|
|
|
|
|
|
|
|
|
|
|
v i
|
2]
|
232 : 248 | Qj%
|
|
|
i :
|
|
|
|
|
|
|
|
|
|

30786

*)Optional

12
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FLYGT

Pump parts, NP, NS and NT; Low head, Medium head

Exploded view

3171

NP 3171 LT/MT
LT MT
Curve No 611 431
Kurva nr. 612 432
Kurve Nr. 613 433
Courbe N® 614 434
Curvas N° 615 435
No curva 436
437

N_ 3171 LT/MT
LT MT
Curve No 611 431
Kurva nr. 612 432
Kurve Nr. 613 433
Courbe N® 614 434
Curvas N¢ 615 435
No curva 436
437

30789

Q-Pulse Id: TMS536

13
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FLYGT

Exploded view
Pump parts, NP, NS, NT and NZ; High head/ 3171
Super High head

‘ Hydraulic Parts

NP 3171 HT

204 203 202

30790

N_ 3171 HT

Curve No 451
Kurva nr. 452
Kurve Nr. 453
Courbe N2 454
Curvas N2 455
No curva

30791

204 203 202

NP 3171 SH

NS/NT/NZ 3171 SH

Curve No 270
Kurva nr. 272
Kurve Nr. 274
Courbe N® 275
Curvas N 277
No curva 278

31189NP

204 203 202

311898, T,

Q-Pulse Id: TMS536
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FLYGT

Exploded view
Sump components NP, NS, NT and NZ

3171

NP 3171

209 210

NS 3171

30902

30903

\

N Sump Components

NT 3171

NZ 3171

221
213

222

217

220.3
220.2
220.1
220

220

30904

30938

Q-Pulse Id: TMS536
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F%

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No.

Part No.

Denomination

Qty /Version

- -
(<2} -}
o

-

10

11

651 05 00

83 04 53

83 45 59

630 68 00
630 69 00
630 70 00
630 76 00

650 09 00
650 10 00
650 22 00
650 23 00
657 79 00
681 58 00

82 20 88

82 00 11

LIFTING HANDLE
LYFTBYGEL

TRAGBUGEL

ETRIER D’ELEVER
ABRAZADERA DE ELEVAR
MANIGLIA SOLLEVAMEN.

SOCKET HEAD SCREW
SEXKANTHALSKRUV
SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

CABLETIE
BUNTBAND
KABELBINDER
COLLIER DE CABLE
COLLAR DE CABLE
COLLARE PER CAVO

DATA PLATE

DATASKYLT
DATENSCHILD

PLAQUE SIGNALETIQUE
PLACA DE CARACTERIST
TARGA DATI

CONNECTION PLATE
KOPPLINGSSKYLT
KUPPLUNGSSCHILD
PLAQUE DE BRANCHEM.
PLACA DE CONEXION
PIASTRA DI COLLEG.

DRIVE SCREW
DRIVSKRUV
TREIBSCHRAUBE

VIS FILETANTE
TORNILLO

VITE AUTOFILETTANTE

SOCKET HEAD SCREW
SEXKANTHALSKRUV
SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

M12X45-A4-80

200X2,4 PA 6/6 -55+105

USE 6306801 AS SPARE PART
EX

FM APPROVED

Hot water product

4X5-A2-70

M6X12-A2-70

T a g A
1

—_ =
—_

Q-Pulse Id: TMS536
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F%

Motor parts Piéces du moteur
Motordetaljer Piezas del motor
Motorteile Parti motore

3171

Pos.No.

Part No.

Denomination

Qty /Version

-
(=2}
o

-
o)

—

13

14

15

21.2

21.3

642 16 00

94 19 22
94 19 30

397 81 00

82 40 61

84 17 90
84 17 92

398 98 00
398 98 03

EARTHING PLATE
SKYDDSLEDARPLATTA
ERDUNGSPLATTE
PLAQUE DE TERRE
PLACA DE TIERRA
PIASTRA DITERRA

CONTROL CABLE SUBCAB 7X1,5 mm? OD=15-17
MANOVERKABEL 25X1.5

STEUERKABEL

CABLE AUXILIAIRE

CABLE AUXILIAR

CAVO AUSILIARIO

GLAND SCREW
HYLSSKRUV
VERSCHRAUBUNG
ECROU DE SERRAGE
TORNILLO DE CAMISA
VITE DI SERRAGGIO

WASHER 24.5X35X2-A2-70
BRICKA

SCHEIBE

RONDELLE

ARANDELA

RONDELLA

SEAL SLEEVE (10)-12 mm
TATNINGSHYLSA (14)-16 mm
DICHTUNGSHULSE

DOUILLE DE JOINT

MANGUITO DE JUNTA

GOMMINO ENTR.CAVO

CLAMP PA 12, 10-12mm
KLAMMA PA 12, 16-17mm
KLEMME

CRAMPON

ABRAZADERA

FASCETTA

Q-Pulse Id: TMS536
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Motor parts

Piéces du moteur

F% Motordetaljer Piezas del motor 3171
Motorteile Parti motore
Qty /Version
Pos.No. Part No. Denomination p pa
o -
23 MOTOR CABLE
MOTORKABEL
MOTORKABEL
CABLE DE MOTEUR
CABLE DEL MOTOR
CAVO DI POTENZA
94 09 31 NSSHOU 3X6+3X6/3E+3X1,5 max 70°C (158°F) 22 mm * *
94 09 32 NSSHOU3X16+3X16/3E+3X2,5 max 70°C (158°F) 28 mm * *
94 09 37 NSSHOU 3X2,5+3X2,5/3E+3X1,5 max 70°C (158°F) 18,5 mm * *
94 20 56 SUBCAB 4G6+2X1.5mm2, max 70°C (158°F)(23) -25 mm * *
94 20 57 SUBCAB 4G10+2X1,5mm2, max 70°C (158°F)(26) -28 mm * *
94 20 58 SUBCAB 4G16+2X1,5 mm2, max 70°C (158°F)(26) -28 mm * *
94 20 59 SUBCAB 4G2.5+2X1.5mm?2, max 70°C (158°F)(17) -18 mm * *
94 20 60 SUBCAB 4G4+2X1.5mm2, max 70°C (158°F)(20) -22 mm * *
94 20 80 SUBCAB 7G4+2X1.5mm2, max 70°C (158°F)(22) -26 mm * *
94 20 81 SUBCAB 7G6+2X1,5mm2, max 70°C (158°F)(24) -28 mm * *
94 20 82 SUBCAB 7G2,5+2X1,5mm?2, max 70°C (158°F)(20) -23 mm * *
94 21 04 SUBCAB 12 AWG/7, max 70°C (158°F)(20) -22 mm * *
94 21 06 SUBCAB 10AWG/3-2-1GC, max 70°C (158°F)(20) -22 mm * *
94 21 08 SUBCAB 8AWG/3-2-1-GC, max 70°C (158°F)(27) -29 mm * *
94 21 09 SUBCAB 6AWG/3-2-1-GC, max 70°C (158°F)(30) -32 mm * *
94 21 10 SUBCAB 4AWG/3-2-1-GC, max 70°C (158°F)(33) -35 mm * *
24 597 87 01 ENTRANCE FLANGE sSs 1 1
597 87 04 INFORINGSFLANS ISO 228/1-G2 1 1
597 87 08 EINFUHRUNGSFLANSCH 2-11.5 NPT 1 1
597 87 11 BRIDE D'ENTREE 11/2-11,5 NPT 1 1
642 17 00 BRIDA DE ENTRADA STD-version - 1
642 17 01 FLANGIA ENTRATA CAVO EX-version 1 -
24.6 633 11 01 GLAND SCREW 1 1/4"1SO Intended for metalhose 1 1
633 11 04 HYLSSKRUV 1 1/2" NPT Intended for metalhose 1 1
VERSCHRAUBUNG
ECROU DE SERRAGE
TORNILLO DE CAMISA
VITE DE SERRAGGIO
25 84 41 09 PLATE 1 1
PLATTA
PLATTE
PLAQUE
PLACA
PIASTRA
26 83 04 53 HEX.SOCKET HD SCREW M12X45-A4-80 2 2
SEXKANTHALSKRUV
SCHRAUBE
VIS
TORNILLO
VITE A BRUGOLA

Q-Pulse Id: TMS536
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Motor parts Piéces du moteur
F% Motordetaljer Piezas del motor
Motorteile Parti motore

3171

Pos.No. Part No. Denomination

Qty /Version
- -
(<2} -}
o

—

31 82 74 63 O-RING 49,5x3,0 NBR
82 81 03 O-RING 49,5x3,0 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

32 650 87 00 ENTRANCE COVER

650 87 01 INFORINGSLOCK

650 87 02 EINFUHRUNGSDECKEL
650 87 03 COUVERCLE D’ENTREE
TAPA DE ENTRADA
COPERCHIO ENTR. CAVO

33 82 74 92 O-RING 194.3X5.7-NBR
8275 24 O-RING 194.3X5.7 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

35 83 04 53 SOCKET HEAD SCREW M12X45-A4-80
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

45 82 00 11 SOCKET HEAD SCREW M6X12-A2-70
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

49 83 42 48 END SLEEVE H16/24
83 42 49 ANDHYLSA H25/30
ENDHUELSE

COSSE

MANGUITO DE DETRAS

CAPOCORDA

53 82 00 11 SOCKET HEAD SCREW M6X12-A2-70
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

_ 1
a1

19
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F%

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No. Part No.

Denomination

Qty /Version

- -
(<2} -}
o

-

54 651 04 00

56 642 16 00

60 82 56 25

61 83 30 16

69 650 90 04

650 90 05

72 82 74 97
82 80 86

RAIL
SKENA
SCHIENE
RAIL
RIEL
BARRA

EARTHING PLATE
SKYDDSLEDARPLATTA
ERDUNGSPLATTE
PLAQUE DE TERRE
PLACA DE TIERRA
PIASTRA DITERRA

SPRING WASHER
FJADERBRICKA
FEDERSCHEIBE
RONDELLE ELASTIQUE
ARANDELA ELASTICA
RONDELLA ELASTICA

BALL BEARING
KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

STATOR HOUSING
STATORHUS
STATORGEHAUSE
LOGEMENT DE STATOR
CARCASA DE ESTATOR
ALLOGGIO STATORE

O-RING

O-RING

O-RING

ANNEAU TORIQUE
ANILLO TORICO
ANELLO OR

71,5X59,0X6,5

3306A-2Z/C3. UPPER BEARING

STD-version
EX-version

239,5X5,7-NBR
239,3X5,7 FPM

Q-Pulse Id: TMS536
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Motor parts

Piéces du moteur

F% Motordetaljer Piezas del motor 3171
Motorteile Parti motore
Qty /Version
Pos.No.| Part No. Denomination b =
o -
73 SHAFT UNIT For motor
AXELENHET Fér motor
WELLENEINHEIT Flr motor
UNITE D’ARBRE Pour moteur
UNIDAD DE ARBOL Para motor
ALBERO ROTORE Per motore
73 647 45 00 SHAFT UNIT 25-18-2A 1 1
649 74 00 AXELENHET 25-18-6B 1 1
652 46 03 WELLENEINHEIT 25-14-4A 1 1
652 46 04 UNITE D'ARBRE 25-17-4A 1 1
652 46 05 UNIDAD DE ARBOL 25-19-4A 1 1
ALBERO ROTORE
79 STATOR
ESTATOR
STATORE

30718

647 25 01
647 25 02
647 25 05
647 25 06
647 25 07
647 25 08
657 94 05

647 43 01
647 43 02
647 43 03
647 43 07
647 43 09
689 08 01

647 62 01
647 62 02
647 62 05
647 62 06
647 62 07
647 62 13
657 95 05

3-phase, 50 Hz, 15.0 kW,
1460 r/min (25-14-4A)

690/660V Y - 400/380V D
400VY - 230V D

415 - 440V D

500V D

415 - 440V D (With termistors)

3-phase, 50 Hz, 22.0 kW,
2930 r/min (25-18-2A)

690V'Y - 400/440V D
400VY - 230V D
660VY - 380V D
500V D

415 - 440V D (With termistors)

3-phase, 50 Hz, 18.5 kW,
1460 r/min (25-17-4AA)

690/660V Y - 400/380V D
400VY - 230V D

440 - 415V D

500V D

415 - 440V D (With termistors)

30701b

3-phase, 60 Hz, 18.6 kW (25.0 hp),
1755 r/min(25-14-4A)

460V D

575 - 600V D
460Y SER - 230Y //
380V D

3-phase, 60 Hz, 26.0 kW (35.0 hp),
3525 r/min (25-18-2A)

460V D

440V D

575 - 600V D

460Y SER - 230Y //

3-phase, 60 Hz, 22.0 kW (30.0 hp),
1755 r/min (25-17-4AA)

460V D

575 - 600V D
460Y SER - 230Y //
380V D

L e T e S L e T T J Gy

L N G T U (T G

[ G G G G G Y —_
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Motor parts

Piéces du moteur

FLYGT Motordetaljer Piezas del motor 3171
Motorteile Parti motore
Qty /Version
Pos.No. | Part No. Denomination p po
o -
79 3-phase, 50 Hz, 15.0 kW, 3-phase, 60 Hz, 18.6 kW (25.0 hp),
960 r/min (25-18-6BB) 1160 r/min (25-18-6BB)
660 06 01 690/660V Y - 400/380V D 460V D 1 1
660 06 02 400V'Y - 230V D — 1 1
660 06 05 440 - 415V D — 1 1
660 06 06 500V D 575 - 600V D 1 1
660 06 07 — 460Y SER - 230Y // 1 1
660 06 08 — 380V D 1 1
678 83 05 415 - 440V D (With termistors) — - 1
3-phase, 50 Hz, 22.0 kW, 3-phase, 60 Hz, 25.0 kW (34.0 hp),
1460 r/min (25-19-4AA) 1760 r/min (25-19-4AA)
692 99 01 690/660V Y - 400/380V D 460V D 1 1
692 99 02 400V'Y - 230V D — 1 1
692 99 05 440 - 415V D — 1 1
692 99 06 500V D 575 - 600V D 1 1
692 99 07 — 460Y SER - 230Y // 1 1
692 99 08 — 380V D 1 1
696 41 05 415 - 440V D (With termistors) — - 1
82 650 93 00 OUTER CASING Standard 1 1
650 93 01 KAPA Stainless steel (ASTM 329) 1 1
MANTEL
COIFFE
CAPOTA
CAMPANA
83 82 74 99 O-RING 259.3X5.7 NBR 1 1
82 81 06 O-RING 259,3X5,7 FPM 1 1
O-RING
ANNEAU TORIQUE
ANILLO TORICO
ANELLO OR
84 82 75 05 O-RING 339,3X5,7 NBR 1 1
82 75 23 O-RING 339,3X5,7 FPM 1 1
O-RING
ANNEAU TORIQUE
ANILLO TORICO
ANELLO OR
101 650 51 00 CABLE UNIT Intended for FLS10 1 1
SLADDENHET

KABELEINHEIT
UNITE DE CABLE
UNIDAD DE CABLE
UNITA’ CAVO

Q-Pulse Id: TMS536
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F%

Motor parts
Motordetaljer

Piéces du moteur
Piezas del motor

Motorteile Parti motore

3171

Pos.No.

Part No.

Denomination

-
(=2}
o

Qty /Version

-
o)

—

103

105

107

108

109

110

120

663 04 00

650 80 00

650 80 01

8259 12

82 44 19

83 30 21

83 07 63

642 13 00

LEVEL SENSOR FLS10
NIVAGIVARE

SCHWIMMSCHALTER

EMETTEUR DE NIVEAU

EMISOR DE NIVEL

SENSORE DI LIVELLO

BEARING HOLDER
LAGERHALLARE
LAGERHALTER

SUPPORT DE ROULEMENT
SUJETADOR DE COJIN.
SUPP. CUSCINETTO

RETAINING RING
SPARRING

NUTRING

CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

SUPPORTING WASHER S 55X68X3
STODBRICKA

STUETZSCHEIBE

RONDELLE DE SUPPORT

ARANDELA DE SOPORTE

RONDELLA DI SUPPORTO

BALL BEARING 3311A-2Z/C3.

KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

RETAINING RING
SPARRING

NUTRING

CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

INSPECTION SCREW
INSPEKTIONSSKRUV
INSPEKTIONSSCHRAUBE
VIS D’INSPECTION
TORNILLO DE INSPECT.
VITE D’'ISPEZIONE

LOWER BEARING

Q-Pulse Id: TMS536
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Motor parts Piéces du moteur
Motordetaljer Piezas del motor
Motorteile Parti motore

3171

Pos.No.

Part No.

Denomination

Qty /Version

-
(=2}
o

-
(o)

-

122

129

130

131

133

141

145

82 76 85
8279 15

650 78 00

82 78 59

82 75 05
827523

83 04 53

619 64 00

619 64 01

83 04 58

O-RING 17,0X3,0 NBR
O-RING 17,0X3,0 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

SEAL HOUSING COVER
TATNINGSHUSLOCK
DICHTUNGGEH.DECKEL
BOITIER DE JOINT CO.
CAJA DE JUNTA TAPA
ALLOGGIO TENUTA COP.

O-RING 290,0X3,0 NBR
O-RING

O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

O-RING 339,3X5,7 NBR
O-RING 339,3X5,7 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

SOCKET HEAD SCREW M12X45-A4-80
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

MECHANICAL SEAL Seal material, Inner-WCCR
PLANTATNING Outer:WCCR
GLEITRINGDICHTUNG

JOINT MECANIQUE Inner:WCCR

JUNTA MECANICA Outer:RSiC

TENUTA MECCANICA

SOCKET HEAD SCREW M16X60-A4-80
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

Q-Pulse Id: TMS536
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Pump parts Pieces de la pompe
F% Pumpdetaljer Piezas para bombas 3171
Pumpenteile Parti pompa
Qty /Version
Pos.No. | Part No. Denomination p po
o -
153 681 31 00 INSERT RING 1 1
INSATSRING
EINSATZRING
ANNEAU DE REDRESS.
ANILLO DE ENDEREZ.
ANELLO DI RIPORTO
158 IMPELLER Curve No:
PUMPHJUL Kurva nr.
LAUFRAD Kurve Nr.
ROUE Courbe N¢
IMPULSOR Curvas N2
GIRANTE No curva
650 96 00 N - High head 451, 50/60 Hz, 3-phase 1 1
650 96 17 N - High head 452, 50/60 Hz, 3-phase 1 1
650 96 34 N - High head 453, 50/60 Hz, 3-phase 1 1
650 96 50 N - High head 454, 50/60 Hz, 3-phase 1 1
650 96 64 N - High head 455, 50/60 Hz, 3-phase 1 1
650 97 00 N - Medium head 431, 50 Hz, 3-phase 1 1
650 97 12 N - Medium head 432, 50 Hz, 3-phase 1 1
650 97 24 N - Medium head 433, 50/60 Hz, 3-phase 1 1
650 97 35 N - Medium head 434, 50/60 Hz, 3-phase 1 1
650 97 46 N - Medium head 435, 60 Hz, 3-phase 1 1
650 97 56 N - Medium head 436, 60 Hz, 3-phase 1 1
650 97 66 N - Medium head 437, 60 Hz, 3-phase 1 1
158 665 95 01 N- Low head 611, 50 Hz, 3-phase 1 1
665 95 09 N- Low head 612, 50 Hz, 3- phase 1 1
665 95 16 N- Low head 613, 50/60 Hz, 3-phase 1 1
665 95 24 N- Low head 614, 50/60 Hz, 3-phase 1 1
665 95 31 N- Low head 615, 60 Hz, 3-phase 1 1
685 16 00 N-Super high head 270, 50 Hz, 3-phase 1 1
685 16 19 N-Super high head 272, 50 Hz, 3-phase 1 1
685 16 32 N-Super high head 274, 50/60 Hz, 3-phase 1 1
685 16 50 N-Super high head 275, 50/60 Hz, 3-phase 1 1
685 16 65 N-Super high head 277, 60 Hz, 3-phase 1 1
685 16 80 N-Super high head 278, 60 Hz, 3-phase 1 1
162 82 37 05 WASHER A2-A 200 1 1
BRICKA
SCHEIBE
RONDELLE
ARANDELA
RONDELLA

Q-Pulse Id: TMS536
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FLYGT

Pump parts
Pumpdetaljer
Pumpenteile

Pieces de la pompe
Piezas para bombas
Parti pompa

3171

Qty /Version

Pos.No. | Part No. Denomination b s
o -
169 83 04 55 SOCKET HEAD SCREW M12X110-A4 80 1 1
83 04 66 SEXKANTHALSKRUV M12X80-A4
SCHRAUBE
VIS
TORNILLO
VITE ABRUGOLA
200 PUMP HOUSING
PUMPHUS
PUMPENGEHAUSE
CORPS DE POMPE
CUERPO DE BOMBA
CORPO POMPA
For flush valve Pour vanne de brassage
For omrdrarventil Para vélvula de limpieza
Fuhr Ruhrwerkwentil Per valvola di flussaggio
650 98 00 "HT" High head version DN 100 Undrllled 1 1
650 98 01 "HT" High head version DN 100 W Drilled to EN 1092-2 1 1
:);l Table 9
650 98 03 "HT" High head version DN 100 Drilled inlet for S, T, Z 1 1
and zink anodes
650 98 05 "HT" High head version DN 100 ”’):] Drilled to ANSI B16.1- 1 1
Ayt Table 5
650 99 00 "MT" Medium head version DN 150 - Undrilled 1 1
650 99 03 "MT" Medium head version DN 150 Drilled inlet for S, T, Z 1 1
and zink anodes
650 99 06 "MT" Medium head version DN 150 * % Drilled to EN 1092-2 1 1
3.] Table 9.
“— ANSI B16.1-1989
Table 5
665 94 00 "LT" Low head version DN 250 - Undrilled 1 1
665 94 01 “LT" Low head version DN 250 (>3~ Drilled to EN 1092-2 1 1
O“ Table 8
\orel
665 94 03 “LT" Low head version DN 250 Drilled inlet for S, T, Z 1 1
and zink anodes
665 94 05 "LT" Low head version DN 250 \ Drilled to ANSI B16.1-89; 1 1
O/ Table 5

Q-Pulse Id: TMS536
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Pump parts Pieces de la pompe
Pumpdetaljer Piezas para bombas
FLYGT
Pumpenteile Parti pompa
. . Qty /Version
Pos.No. | Part No. Denomination p pos
o -
200 665 94 07 "LT" Low head version DN 250 \ Drilled to EN 1092-2 1 1
O/ Table 9
681 30 00 "SH" Super high head version DN 100 Undrilled 1 1
681 30 01 "SH" Super high head version DN 100 ‘1 \] Drilled to EN 1092-2 1 1
\/)/ Table 9
681 30 03 "SH" Super high head version DN 100 Drilled inlet for S, T, Z 1 1
and zink anodes
681 30 05 "SH" Super high head version DN 100 N Drilled to ANSI B16.1-89 1 1
Q:] Table 5
681 30 10 "SH" Super high head version DN 100 Undrilled 1 1
Wlth outlet sealing
681 30 13 "SH" Super high head version DN 100 Drilled inlet for S, T, Z 1 1
and zink anodes
With outlet sealing
200.3 84 90 94 SEAL RING Intended for pumphousing 681 30 10 and 1 1
TATNINGSRING 681 30 13
DICHTUNGSRING
ANNEU DE JOINT
ANILLO DE JUNTA
ANELLO DI TENUTA
202 83 04 56 SOCKET HEAD SCREW M10X35-A4-80 2 2
SEXKANTHALSKRUV
SCHRAUBE
VIS
TORNILLO
VITE A BRUGOLA
203 648 00 00 COVER 1 1
LOCK
DECKEL
COUVERCLE
TAPA
COPERCHIO
204 82 8193 O-RING 44,2X5,7 FPM 1 1
O-RING
O-RING
ANNEAU TORIQUE
ANILLO TORICO
ANELLO OR
27

Q-Pulse Id: TMS536
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Sump components Equipment du puisard
Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No. Part No.

Denomination

Qty /Version

-
(=2}
o

-
(o)

-

205

3171

209 651 07 00

651 08 00

210 83 04 53

211

259 82 04
259 84 05
259 84 06
295 57 00
309 31 00
309 31 01

Installation
Instalacion
Installazione

Installation
Installation P
Aufstellungsart

DISCHARGE CON.STAT.
TRYCKANSL. STATIONAR
DRUCKANSCHLUSS STAT.
ORIFICE DE REF.STAT.
ORIFICIO DE REC.STAT
PIEDE ACCOPPIAMENTO

See, group.flygt.com / Intranet/GPI/Accessories
Se, group.flygt.com / Intranet/GPI / Tillbehor
Sehen Sie, group.flygt.com/Intranet/GPIl/Zubehér
Voir, group.flygt.com/ I'ntranet/GPI/ Accessoires
Veda il, group.flygt.com/Intranet/GPI/Accessori
Vea el, group.flygt.com/Intranet/GPI/Accesorios

SLIDING BRACKET 2"
GLIDSKO 3"
GLEITKLAUE

GRIFFE DE GLISSEM.

GARRA DE DESLIZ.

SLITTA SCORREVOLE

SOCKET HEAD SCREW
SEXKANTHALSKRUV
SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

M12X45-A4-80

Installation
Instalacion
Installazione

Installation
Installation _ S
Aufstellungsart

DISCHARGE CONNECTION
TRYCKANSLUTNING
DRUCKANSCHLUSS
ORIFICE DE REFOULEM.
ORIFICIO DE RECALC.
ATTACCO TUBO

30703

"SH"/"HT" Super/High head, DN 100

"SH"/"HT" Super/High head, DN 100 Thread: 4-8 NPSM, outer
"HT"/"HT" Super/High head, DN 100 Thread : ISO G4A outer
"MT" Medium head, DN 150

"MT" Medium head, DN 150, Thread : 6-8 NPSM outer

"MT" Medium head, DN 150, Thread : ISO G6A outer

R G G T G G Y

—_ el L ko

Q-Pulse Id: TMS536
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F%

Sump components Equipment du puisard

Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No. Part No.

Denomination

-
(=2}
o

Qty /Version

-
o)

—

211 379 32 00

479 26 00

212 84 34 07
84 34 32

84 34 34

213 82 35 23

215 82 23 61

82 23 62

216 259 83 00

295 64 00
384 45 00

217 380 92 00

396 11 00

218 84 34 03

84 34 07

84 34 30

84 34 35

"LT" Low head, DN 200
"LT" Low head, DN 250

HEXAGON HEAD BOLT
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
BULLONE TESTA ESAG.

WASHER
BRICKA
SCHEIBE
RONDELLE
ARANDELA
RONDELLA

HEXAGON NUT
SEXKANTMUTTER
MUTTER

ECROU

TUERCA

DADO ESAGONALE

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

STAND COMPL.
STATIV KOMPL.
STATIV KOMPL.

BATI COMPL.
BASTIDOR COMPL.
CAVALLETTO COMPL.

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITETESTA ESAGONALE

M20X90-A2-70

M16X60-A2-70
M20X70-A2-70

16-A2-A 140

M16-A2-70
M20-A2-70

4" High head

High head
Medium head
Low head

High head
Medium head

6" Medium head

8" Low head

Intended for NS/NT; Medium head,

Low head

Intended for NS/NS; High head

M16X40-A2-70

M16X60-A2-70

M20X60-A2-70

NT; High head,

NS; Medium/High head

NS, NT; High head
NT; Medium head

NT; Low head

12

12

Q-Pulse Id: TMS536
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Sump components Equipment du puisard
F% Pumpgropsdetaljer Equipo para pozo negro 3171
Schachteinbauteile Componenti per versione

. . Qty /Version
Pos.No. Part No. Denomination p po
o L ol
219 82 35 23 WASHER 16-A2-A 140 4 4
82 35 26 BRICKA 20-A2-A 140 8 8
SCHEIBE
RONDELLE
ARANDELA
RONDELLA
Installation Installation
Installation T Instalacion
Aufstellungsart Installazione
220 SUCTION PIPE UNIT
SUGRORSENHET

SAUGROHR EINHEIT
TUYAU D’ASPIRAT.UNIT
TUBO DE ASPIRAC.UNID
UNITA'CURVA ASPIRAZ.

384 74 00 "LT" Low head DN 300 Undrilled 1 1

220.1 81 41 56 HEXAGON HEAD SCREW M12X35-A2-70 4 4
SEXKANTSKRUV

SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

220.2 274 45 01 CLEANING DOOR 1 1
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

220.3 274 48 00 GASKET 1 1
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

220 384 74 01 "LT" Low head DN 300 O Drilled to EN 1092-2 Table 8 1 1

30
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FLYGT

Sump components Equipment du puisard

Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No. Part No.

Denomination

-

D
o

Qty /Version

—

(o]

~—

220.1 81 41 56

220.2 274 45 01

220.3 274 48 00

220

384 74 05

220.1

81 41 56

220.2 274 45 01

220.3 274 48 00

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

"LT" Low head DN 300

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

M12X35-A2-70

()

Table 5

M12X35-A2-70

:O'ﬂ Drilled to ANSI B16.1-89 1
X/

Q-Pulse Id: TMS536
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FLYGT

Sump components Equipment du puisard

Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No. Part No.

Denomination

Qty /Version
- -
(=2 (o]
o

-

220 384 74 07

220.1 81 41 56

220.2 274 45 01

220.3

274 48 00

220 381 77 30

220.1 81 41 56

220.2 274 45 01

220.3 274 48 00

"LT" Low head DN 300

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

"MT" Medium head DN 250

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

O Drilled to EN 1092-2
Sy Table 9

M12X35-A2-70

Undrilled

M12X35-A2-70

Q-Pulse Id: TMS536
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Sump components Equipment du puisard
F% Pumpgropsdetaljer Equipo para pozo negro 3171
Schachteinbauteile Componenti per versione

Qty /Version
- -
(<2} -}
o

—

Pos.No. Part No. Denomination

@

220 381 77 31 "MT" Medium head DN 250 :O: Drilled to EN 1092-2 1 1
v Table 8

o
o

220.1 81 41 56 HEXAGON HEAD SCREW M12X35-A2-70 4 4
SEXKANTSKRUV

SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

220.2 274 45 01 CLEANING DOOR 1 1
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

220.3 274 48 00 GASKET 1 1
PACKNING

PACKUNG

JOINT

JUNTA

GUARNIZIONE -
220 381 77 35 "MT" Medium head DN 250 ‘O\ Drilled to ANSI B16.1-1989 1 1

N

220.1 81 41 56 HEXAGON HEAD SCREW M12X35-A2-70 4 4
SEXKANTSKRUV

SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

220.2 274 45 01 CLEANING DOOR 1 1
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

220.3 274 48 00 GASKET 1 1
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

33

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 71 of 537




Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

F%

Sump components Equipment du puisard
Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No.

Part No.

Denomination

Qty /Version

- -
(<2} -}
o

-

220

220.1

220.2

220.3

220

220.1

220.2

220.3

381 77 37

81 41 56

274 45 01

274 48 00

272 82 20

81 52 49

274 45 00

274 48 00

()

N

"MT" Medium head DN 250 O‘ Drilled to 1092-2 Table 9

HEXAGON HEAD SCREW M12X35-A2-70

SEXKANTSKRUV

SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

"SH"/HT" Supel'/ngh head DN 200 Undrilled

HEXAGON SCREW
SEXKANTSKRUV
SCHRAUBE

VIS

TORNILLO

VITE ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

Q-Pulse Id: TMS536
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Sump components Equipment du puisard
Pumpgropsdetaljer Equipo para pozo negro
Schachteinbauteile Componenti per versione

3171

Pos.No.

Part No.

Denomination

Qty /Version

-
(=2}
o

-
o)

—

220

2201

220.2

220.3

220

2201

220.2

220.3

272 82 26

81 52 49

274 45 00

274 48 00

272 82 27

81 52 49

274 45 00

274 48 00

"SH"/"HT" Super/High head DN 200 I’)\‘] " Drilled to EN 1092-2 Table 8
i ANSI B16.1-1989 Table 5

HEXAGON SCREW

SEXKANTSKRUV

SCHRAUBE

VIS

TORNILLO

VITE ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

"SH"/"HT" Super/High head DN 200 '} Drilled to EN 1092-2
O-/ Table 9

o
00

HEXAGON SCREW
SEXKANTSKRUV
SCHRAUBE

VIS

TORNILLO

VITE ESAGONALE

CLEANING DOOR
RENSLUCKA
REINIGUNGSDECKEL
REGARD DE NETTOYAGE
PUERTA DE LIMPIEZA
PORTA PULITURA

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

Q-Pulse Id: TMS536
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F%

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No.

Part No.

Denomination

Qty /Version

- -
(<2} -}
o

-

221

222

227

229

231

232

233

84 65 82
84 65 87
84 65 88

84 34 03

8319 34
83 19 36

667 40 01

93 00 77
93 00 78

83 53 58

83 53 17
83 53 61

GASKET
PACKNING
PACKUNG
JOINT

JUNTA
GUARNIZIONE

HEXAGON HEAD SCREW
SEXKANTSKRUV
SECHSKANTSCHRAUBE
VIS ATETE HEXAGONAL
TORNILLO DE CAB.EXAG
VITE TESTA ESAGONALE

COUPLING PART
KOPPLINGSHALVA
KUPPLUNGSHALFTE
SEMI ACCOUPLEMENT
SEMI ACOPLAMIENTO
SEMI-GIUNTO

STICKER

DEKAL
KLEBESTREIFEN
RUBAN ADHESIF
FRANJA ENCOLADO
AUTOADESIVO

SHRINK HOSE
KRYMPSLANG
SCHRUMPFSCHLAUCH
TUYAU DE FRETTAGE

250 PN 10 Intended for Low head
150 PN10 Intended for High head
200 PN10 Intended for Medium head

M16X40-A2-70

R 4" High head
R 6" Medium head

ID 6,4
ID 9,5

MANGUERA DE SUNCHADO

TUBO DI RIDUZIONE

TERMINAL CLAMP
KOPPLINGSKLAMMA
ANSCHLUSSKLEMME
BORNE DE RACCORDEM.
BORNE DE CONEXION
MORSETTO

TERMINAL CLAMP
KOPPLINGSKLAMMA
ANSCHLUSSKLEMME
BORNE DE RACCORDEM.
BORNE DE CONEXION
MORSETTO

WEIDMULLER WDU 6/10

WDUB35/IK/ZA
WDU16,1000 V

Q-Pulse Id: TMS536
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F%

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No.

Part No.

Denomination

Qty /Version
- -
(<2} -}
o

—

234

235

236

239

240

241

242

83 53 49
83 53 67
650 20 02

83 53 54

83 53 50

650 84 01

607 48 04

82 74 95
82 75 21

650 88 00
650 88 01
650 89 00
650 89 01

CROSS CONNECTION
TVARFORBINDNING
QUERVERBINDUNG

CONNEXION TRANSVERS.
CONEXION TRANSVERS.

COOLEGAM.TRASVERSALE

END SUPPORT
ANDSTOPP
ENDANSCHLAG
ARRET DE BOUT
TOPE DE DETRAS
SUPPORTO FINALE

SECTION PLATE
SKILJEVAGG
AUSCHLUSSPLATTE
CLOISON

LEAD THROUGH UNIT

GENOMFORINGSENHET

DURCHFUHRUNG EINHEIT

PASSAGE UNITE
PASO UNIDAD

UNITA’ PASSAGG.TERM.

SPRING
FJADER
FEDER
RESSORT
RESORTE
MOLLA

O-RING

O-RING

O-RING

ANNEAU TORIQUE
ANILLOTORICO
ANELLO OR

ADAPTER
MELLANDEL
ZWISCHENTEIL
ADAPTEOR
ADAPTOR

WQwa35/2
waQyv 16/2

WEW 35/2

For motorcables 6mm?

219.3X5.7-NBR
219,3X5,7-FPM

'y

_ 1
a1

Q-Pulse Id: TMS536
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Motor parts Piéces du moteur
F% Motordetaljer Piezas del motor
Motorteile Parti motore

3171

Pos.No. Part No. Denomination

Qty /Version

(o2} 0
o -

243 83 04 61 SOCKET HEAD SCREW
SEXKANTHALSKRUV
SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

245 82 75 05 O-RING 339,3X5,7 NBR
82 7523 O-RING 339,3X5,7 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

246 82 78 59 O-RING 290,0X83,0 NBR
O-RING

O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

247 829570 O-RING 92,0X4,0 FPM
O-RING

O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

248 608 27 01 STRIP
BAND
BAND
BANDE
BANDAS

249 82 32 50 CLAMP
KLAMMA
KLEMME
CRAMPON
ABRAZADERA
FASCETTA

251 642 13 00 INSPECTION SCREW
INSPEKTIONSSKRUV
INSPEKTIONSSCHRAUBE
VIS D'INSPECTION
TORNILLO DE INSPECT.
VITE D’ISPEZIONE

38
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F%

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No. Part No.

Denomination

Qty /Version

-
D
o

-
©

—

252 82 76 85

8279 15

253 650 94 00

254 651 06 00

255 82 00 11

256 608 24 00

258 651 03 01

259 643 66 00

O-RING 17,0X3,0 NBR
O-RING 17,0X3,0 FPM
O-RING

ANNEAU TORIQUE

ANILLOTORICO

ANELLO OR

COOLING JACKET "INNER”
KYLKAPA

KUEHLMANTEL

COIFFE REFROIDISSEUR

CAPOTA REFRIGERANTE

CAMPANA RAFFREDDAMEN

FLOW DIFFUSER

FLODES DIFFUSOR
STROMUNGSKONUS
DIFFUSEUR DE COURANT
DIFUSOR DE CORRIENTE
DIFFUSORE CORRENTE

SOCKET HEAD SCREW
SEXKANTHALSKRUV
SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

M6X12-A2-70

WASHER
BRICKA
SCHEIBE
RONDELLE
ARANDELA
RONDELLA

SLEEVE
HYLSA
HUELSE
DOUILLE
MANGUITO
BUSSOLA

GLAND SCREW
HYLSSKRUV
VERSCHRAUBUNG
ECROU DE SERRAGE
TORNILLO DE CAMISA
VITE DI SERRAGGIO

Q-Pulse Id: TMS536
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FLYGT

Motor parts
Motordetaljer
Motorteile

Piéces du moteur
Piezas del motor
Parti motore

3171

Pos.No. Part No.

Denomination

Qty /Version
- -
(=2 (o]
o

—

264 82 40 69
82 40 81
82 40 82

265 84 18 01
84 18 02
84 18 03
84 18 04
84 18 05
84 18 06

266 597 98 02

270 608 31 00

271 689 43 00

272 82 40 35
82 40 36

273 83 04 56

PLAIN WASHER
RUNDBRICKA (14)-20 mm
SCHEIBE (20)-32 mm
RONDELLE
ARANDELA
RONDELLA

SEAL SLEEVE (
TATNINGSHYLSA (
DICHTUNGSHULSE (
DOUILLE DE JOINT (
MANGUITO DE JUNTA (
GOMMINO ENTR.CAVO (

RING
RING
RING
ANNEAU
ANILLO
ANELLO

LOCK WASHER
LASBRICKA
SICHERUNGSBLECH
RONDELLE DE BLOCAGE
ARANDELA DE CIERRE
RONDELLA DI BLOCCAG.

LIP
KLACK
HACKEN

WASHER
BRICKA
SCHEIBE
RONDELLE
ARANDELA
RONDELLA

SOCKET HEAD SCREW M10X35-A4-80
SEXKANTHALSKRUV

SCHRAUBE

VIS

TORNILLO

VITE A BRUGOLA

35.5X52X2 (33)-35 MM

A B D
A DD

NN NN N
SIS E

Q-Pulse Id: TMS536
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Motor parts Piéces du moteur
F% Motordetaljer Piezas del motor 3171
Motorteile Parti motore

Qty /Version

Pos.No. Part No. Denomination § po

~—

274 689 73 00 PACING SLEEVE 1 1
DISTANSHYLSA
DISTANZHUELSE
DOUILLE D'ECARTEMENT
MANGUITO DE SEP-CION
BUSSOLA DISTANZ.

313 827172 O-RING 71,2X3,0 FPM 1 1
O-RING

O-RING

ANNEAU TORIQUE
ANILLOTORICO
ANELLO OR

41
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F% Recommended spare parts 3171

Qty /Version

Pos.No. | Part No. Denomination p pos
o -
800 82 96 96 ISKIT Standard 3171.090/180/091/181 * *
82 96 97 IS SATS Warm liquid version up to 70°C, (158°F) 3171.090/180 * *
IS SATZ 091/181
JEUDE IS
JUEGODE IS
800 I= Intermediate Service Kit; parts for inspection and maintenance
I= Intermediate Service Kit; artiklar for inspektion och underhall

‘ I= Intermediate Service Kit; Teile fur Kontrolle und Wartung

I= Intermediate Service Kit; pieces pour inspection et maintenance
I= Intermdeiate Service Kit; piezas para inspeccion y mantenimiento

I= Intermediate Service Kit; parti per ispezione e mantenimento

H o [
BE3d s 820696 | Consisting of:
1 < H
H @ 827172 O-RING 71,2X3,0 FPM 1 1
H S 82 74 01 O-RING 44,2X5,7 NBR 1 1
H S H 82 74 63 O-RING 49,5X3,0-NBR 1 1
HEH 8274 92 O-RING 194,3X5,7-NBR 1 1
HoH 82 74 95 O-RING 219,3X5,7-NBR 1 1
H 2 H 8274 97 ANNEAU TORIQUE 239,3X5,7-NBR 1 1
o 8274 99 ANILLO TORICO 259,3X5,7 NBR 1 1
82 75 05 ANELLO OR 339,3X5,7 NBR 3 3
82 76 85 17,0X3,0 NBR 3 3
82 78 59 290,0X3,0 NBR 2 2
82 95 70 92,0X4,0 FPM 1 1
607 48 04 SPRING 1 1
FJADER
FEDER
RESSORT
RESORTE
MOLLA

42
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FLYGT Recommended spare parts 3171
. . Qty /Version
Pos.No. | Part No. Denomination p pos
o -
800 82 96 97 Consisting of:
827172 O-RING 71,2X3,0 FPM 1 1
82 75 21 O-RING 219,3X5,7-FPM 1 1
8275 23 O-RING 339,3X5,7 FPM 3 3
8275 24 O-RING 194,3X5,7 FPM 1 1
82 78 59 ANNEAU TORIQUE 290,0X3,0 NBR 2 2
827915 ANILLO TORICO 17,0X3,0 FPM 3 3
82 80 86 ANELLO OR 239,3X5,7 FPM 1 1
82 81 03 49,5X3,0 FPM 1 1
82 81 06 259,3X5,7 FPM 1 1
82 8193 44,2X5,7 FPM 1 1 T
829570 92,0X4,0 FPM 1 1 %
[e N
607 48 04 SPRING 1 1 <
FJADER 2
FEDER K
RESSORT 2
RESORTE 2
MOLLA E
@
E L
900 657 17 01 BASIC REPAIR KIT Standard * *
657 17 02 GRUNDREPARATIONSSATS Warm liquid version * *
GRUNDREPARATURSATZ up to 70°C, (158°F)
KIT PALIER
JUEGO BASICO DE REP.
KIT DI RIPARAZIONE
900 . — .
B= Basic Repair Kit; parts for major overhaul
e B= Basic Repair Kit; artiklar fér stérre genomgéang
[ 5 = B= Basic Repair Kit; Teile fir Generalliberholung
S 8 ©®
% 8 B= Basic Repair Kit; piéces pour révision compléte
@o B= Basic Repair Kit; piezas para revisiones importantes
B= Basic Repair Kit; parti per revisioni complete
900 657 17 01 Consisting of:
82 56 25 SPRING WASHER 71,5X59,0X6,5 1 1

FJADERBRICKA
FEDERSCHEIBE
RONDELLE ELASTIQUE
ARANDELA ELASTICA
RONDELLA ELASTICA

Q-Pulse Id: TMS536
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F% Recommended spare parts 3171

Qty /Version

Pos.No. Part No. Denomination =y pas
o -
8259 12 RETAINING RING 1 1
SPARRING
NUTRING
CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

82 96 96 ISKIT Standard 3171.090/180 1 1
IS SATS
IS SATZ

JEUDEIS
JUEGODE IS

83 07 63 RETAINING RING 1 1
SPARRING

NUTRING

CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

Recommended spare parts

83 30 16 BALL BEARING 3306A-2Z/C3. UPPER BEARING 1 1
KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

83 30 21 BALL BEARING 3311A-2Z/C3. LOWER BEARING 1 1
KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

619 64 00 MECHANICAL SEAL Seal material, Inner:WCCR/WCCR 1 1
PLANTATNING Outer:WCCR/WCCR
GLEITRINGDICHTUNG

JOINT MECANIQUE

JUNTA MECANICA

TENUTA MECCANICA

44
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F%

Recommended spare parts

3171

Pos.No. Part No.

Denomination

Qty /Version

™ -
o 0
o

-

900 657 17 02

82 56 25

82 59 12

82 96 97

83 07 63

83 30 16

83 30 21

619 64 00

Consisting of:

SPRING WASHER
FJADERBRICKA
FEDERSCHEIBE
RONDELLE ELASTIQUE
ARANDELA ELASTICA
RONDELLA ELASTICA

RETAINING RING
SPARRING

NUTRING

CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

ISKIT

IS SATS

IS SATZ
JEUDE IS
JUEGO DE IS

RETAINING RING
SPARRING

NUTRING

CIRCLIP

ANILLO DE PRESION
ANELLO DI SICUREZZA

BALL BEARING
KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

BALL BEARING
KULLAGER
KUGELLAGER
ROULEMENT A BILLES
COJINETE DE BOLAS
CUSCINETTO A SFERE

MECHANICAL SEAL
PLANTATNING
GLEITRINGDICHTUNG
JOINT MECANIQUE
JUNTA MECANICA
TENUTA MECCANICA

71,5X59,0X6,5

Warm liquid version up to 70°C, (158°F) 1 1

3171.090/180/091/181

3306A-2Z/C3. UPPER BEARING

3311A-2Z/C3.

LOWER BEARING

Seal material, InnerWCCR/WCCR
Outer:WCCR/WCCR

pare parts

H| Recommended s

Q-Pulse Id: TMS536
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F% Parts for Service 3171
Qty /Version
Pos.No. | Part No. Denomination p pa
o -
901 90 37 08 MONOPROPYLENE GLYCOL Pump without cooling jacket = approx. * *
MONOPROPOLENEGLYKOL 4,6 litres (4.9 US quarts)
MONOPROLYLEN GLYKOL Pump with cooling jacket = approx. * *
16,7 litres (17.6 US quarts)
Tools Range of use
83 95 42 Pump Inspection room * *
84 08 02 Circlip plier (SGA 19-60 mm) Mechanical seal unit * *
84 08 11 Circlip plier (SGH 85 165 mm)  Outer bearing * *
84 08 60 Crow bar (2x) Mechanical seal unit * *
8410 16 Ratchet handle Sockets * *
84 11 40 Combination wrench Level switch * *
84 13 03 Hexagon bit adapter Terminal's rail, earthing * *
84 13 05 Hexagon bit adapter Pugs, connection cover, lift handle * *
84 13 06 Hexagon bit adapter Impeller screw, cable entry, seal housing * *
cover
84 13 01 Hexagon bit adapter Pump housing * *
84 13 62 Puller Inner bearing * *
84 14 80 Hexagon bit adapter Impeller * *
84 14 89 Allen keys set (9x) Mechanical seal unit * *
84 1555 Extension bar (L= 125 mm) Sockets * *
332 91 00 Puller Spring * *
398 57 00 Mounting socket L=80-15/95mm * *
Plug-in seal fitting
608 23 01 Stand Pump fixation 3153, 3171 * *
651 19 00 Bearing puller Main bearing handling * *
689 54 05 Mount.-dismount.tool Stator * *

Q-Pulse Id: TMS536

46

Active: 10/12/2013

Page 84 of 537




Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

NOTES

47

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 85 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

J & P Richardson Industries Pty Ltd

40 VALVES
SUPPLIER:
Ph:
Fax:
MODEL:
SUPPLIER:
Ph:
Fax:
MODEL:

TYCO NORTHGATE
88 FREDERICK STREET
NORTHGATE QId 4013

(07) 3266 2255
(07) 3260 5221

100 DIA DF R.SSLUICEVALVE
150 DIA DF R.SSLUICEVALVE

VALVECO INDUSTRIES

(07) 3859 6860
(07) 3859 6869

100 DIA. VALMATIC FLEX CHECK VALVE
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50 FLOWMETER
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Level Pressure Flow Temperature Liquid Registration ~ Systems Services Solutions
Analysis Components

Operating Instructions

Proline Promag 50

Electromagnetic flow measuring system

llllllllllllllllllll KT(?QLU \/

BA046D/06/en/12.09

71106181 EndreSS+Hauser

Valid as of version

V 2.03.XX (device software) People for Process Automation
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1 Safety instructions

1.1 Designated use

The measuring device described in this Operating Manual is to be used only for measuring the flow
rate of conductive fluids in closed pipes.

A minimum conductivity of 20 uS/cm is required for measuring demineralized water. Most liquids
can be measured as of a minimum conductivity of 5 uS/cm.

Examples:

m Acids, alkalis,

m Drinking water, wastewater, sewage sludge,
m Milk, beer, wine, mineral water, etc.

Resulting from incorrect use or from use other than that designated the operational safety of the
measuring devices can be suspended. The manufacturer accepts no liability for damages being
produced from this.

1.2 Installation, commissioning and operation

Please note the following:

m Installation, connection to the electricity supply, commissioning and maintenance of the device
must be carried out by trained, qualified specialists authorized to perform such work by the
facility's owner-operator. The specialist must have read and understood this Operating Manual
and must follow the instructions it contains.

m The device must be operated by persons authorized and trained by the facility's owner-operator.
Strict compliance with the instructions in the Operating Manual is mandatory.

m With regard to special fluids, including fluids used for cleaning, Endress+Hauser will be happy to
assist in clarifying the corrosion-resistant properties of wetted materials.

However, minor changes in temperature, concentration or in the degree of contamination in the
process may result in variations in corrosion resistance. For this reason, Endress+Hauser does not
accept any responsibility with regard to the corrosion resistance of wetted materials in a specific
application.

The user is responsible for the choice of suitable wetted materials in the process.

m [f welding work is performed on the piping system, do not ground the welding appliance through
the Promag flowmeter.

m The installer must ensure that the measuring system is correctly wired in accordance with the
wiring diagrams. The transmitter must be grounded apart from when special protective measures
are taken (e.g. galvanically isolated SELV or PELV power supply)

m Invariably, local regulations governing the opening and repair of electrical devices apply.

1.3 Operational safety

Please note the following:

m Measuring systems for use in hazardous environments are accompanied by separate Ex
documentation, which is an integral part of this Operating Manual. Strict compliance with the
installation instructions and ratings as stated in this supplementary
documentation is mandatory. The symbol on the front of this Ex documentation indicates the
approval and the certification body (e.g. € Europe, <<®> USA, @ Canada).

m The measuring device complies with the general safety requirements in accordance with
EN 61010-1, the EMC requirements of IEC/EN 61326 and NAMUR Recommendations NE 21
and NE 43.

m Depending on the application, the seals of the process connections of the Promag H sensor require
periodic replacement.
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m When hot fluid passes through the measuring tube, the surface temperature of the housing
increases. In the case of the sensor, in particular, users should expect temperatures that can be
close to the fluid temperature. If the temperature of the fluid is high, implement sufficient
measures to prevent burning or scalding.

m The manufacturer reserves the right to modify technical data without prior notice. Your
Endress+Hauser distributor will supply you with current information and updates to these
Operating Instructions.

1.4 Return

= Do not return a measuring device if you are not absolutely certain that all traces of hazardous
substances have been removed, e.g. substances which have penetrated crevices or diffused
through plastic.

m Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be
charged to the owner-operator.

1.5 Notes on safety conventions and icons

The devices are designed to meet state-of-the-art safety requirements, have been tested, and left the
factory in a condition in which they are safe to operate. The devices comply with the applicable
standards and regulations in accordance with EN 61010-1 "Safety requirements for electrical
equipment for measurement, control and laboratory use".

The devices can, however, be a source of danger if used incorrectly or for anything other than the
designated use. Consequently, always pay particular attention to the safety instructions indicated in
this Operating Manual by the following icons:

Warning!
"Warning" indicates an action or procedure which, if not performed correctly, can result in injury
or a safety hazard. Comply strictly with the instructions and proceed with care.

Caution!
"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect
operation or destruction of the device. Comply strictly with the instructions.

Note!
"Note" indicates an action or procedure which, if not performed correctly, can have an indirect
effect on operation or trigger an unexpected response on the part of the device.

Endress+Hauser
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2

2.1

Identification

Device designation

The flow measuring system consists of the following components:

m Promag 50 transmitter
m Promag D, Promag L, Promag W, Promag P or Promag H sensor

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote
version they are installed separately.

2.1.1

Nameplate of the transmitter

\
Endress+Hauser

Promag 50

Ser.No.: 12345678901

‘{ Order Code: 50PXX-XXXXXXXXXXXX

TAG No.. ABCDEFGHJKLMNPQRST

20-55VAC/16-62VDC
15VA/W  50-60Hz

EPD / MSU

ECC

I-OUT (HART), f-OUT
STATUS-IN

AT

-20°C (-4°F) <Tamb<+60°C (+140°F)

IP67 / NEMA/Type 4X

e e e — ——— ——— —

C€
c

N12895

Fig. I:

Nameplate specifications for the "Promag 50" transmitter (example)

A0005412

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual
letters and digits.

2 Power supply, frequency, power consumption

3 Additional information:
EPD/MSU: with Empty Pipe Detection
ECC: with electrode cleaning

4 Outputs available:
I-OUT (HART): with current output (HART)
FOUT (HART): with frequency output

STATUS-IN: with status input (power supply)
Reserved for information on special products
Observe device documentation

Reserved for additional information on device version (approvals, certificates)
Permitted ambient temperature range
Degree of protection

NSTES R NN« NN
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2.1.2 Nameplate of the sensor

Ve

N
Endress+Hauser
PROMAG P

Order Code: 50PXX-XXXXXXXXXXXX
‘{ Ser.No.: 12345678901 RY 2007
2 TAG No..  ABCDEFGHJKLMNPQRST

3 H K-factor:  1.0000/0000 0.2% CALH—— 10
1 DN100 DIN/EN PN40 pnom =PS= 40bar
4 —H ™ —10°C...150°C/+14°F...300°F
{ Materials: PFA
Electrodes: 1.4435/316L EPD/MSU, RIBH—— 11

5 ——

P67 12
7 —H -20°C (-4°F)<Tamb<+60°C (+140°F) NEMA/TypedX

8 — AT

s —iC€e...
. ‘I::>J
|

13

Fig. 2:

1

N O 6 AW

~ ~ o ™
RN

12
13

A0004374

Nameplate specifications for the "Promag" sensor (example)

Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual
letters and digits.

Calibration factor with zero point

Nominal diameter / Pressure rating

Fluid temperature range

Materials: lining/measuring electrodes

Reserved for information on special products

Permitted ambient temperature range

Observe device documentation

Reserved for additional information on device version (approvals, certificates)
Calibration tolerance

Additional information (examples):

— EPD/MSU: with Empty Pipe Detection electrode

— R/B: with reference electrode

Degree of protection

Flow direction

Endress+Hauser
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2.1.3  Nameplate, connections

See operating manual A aCt'V? ‘ 2
P: passive|

Betriebsanleitung beachten NO: normally open contact
Observer manuel d'instruction : Y op
NC: normally closed contact|

Ger.No.; 12345678912 112D

Supply / L1/L+
4 Versorgung / N/L-
Tension d'alimentation PE @

Active: 0/4...20mA, RL max. = 700 Ohm
Passive: 4...20mA, max. 30VDC
(HART: RL.min. = 250 OHM)

fmax = 1kHz

Active: 24VDC/25mA (max. 250mA/20ms) f-OUT
Passive: 30VDC, 250mA

J——
w

26(+) /1 27(-) )

20(+) 1 21(-)
22(+) 1 23()
24(+) 1 25(-)

>

I-OUT (HART)

Y

Passive: 30VDC, 250mA
STATUS-OUT

3...30VDC, Ri = 5kOhm
STATUS-IN

Ex-works / ab-Werk / réglages usine Update 1 Update 2
— Device SW: XX.XX.XX (WEA) I
Communication:  XXXXXXXXXX I
Drivers: 1D xxxx (HEX) 4

Date: DD.MMM.YYYY _

© 0o ~NO

319475-00XX

'AD000963
Fig. 3: Nameplate specifications for transmitter (example)

Serial number

Possible configuration of current output

Possible configuration of relay contacts

Terminal assignment, cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62V DC
Terminal No. 1: L1 for AC, L+ for DC

Terminal No. 2: N for AC, L— for DC

5 Signals present at inputs and outputs, possible configuration and terminal assignment (20 to 27),
see also "Electrical values of inputs/outputs"

Version of device software currently installed

Installed communication type, e.g.: HART, PROFIBUS PA, etc.

Information on current communication software (Device Revision and Device Description), e.g.:
Dev. 01 / DD 01 for HART

Date of installation

10 Current updates to data specified in points 6 to 9

AW N~

o NS

2.2 Certificates and approvals

The devices are designed to meet state-of-the-art safety requirements in accordance with sound
engineering practice. They have been tested and left the factory in a condition in which they are
safe to operate.

The devices comply with the applicable standards and regulations in accordance with EN 61010-1
"Safety requirements for electrical equipment for measurement, control and laboratory use" and
with the EMC requirements of IEC/EN 61326/A1.

The measuring system described in this Operating Manual is therefore in conformity with the
statutory requirements of the EC Directives. Endress+Hauser confirms successful testing of the
device by affixing to it the CE mark.

The measuring system meets the EMC requirements of the Australian Communications and Media
Authority (ACMA)
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2.3 Registered trademarks
KALREZ® and VITON®
Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP®
Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART®
Registered trademark of the HART Communication Foundation, Austin, USA

HistoROM™, S-DAT®, Field Xpert™, FieldCare®, Fieldcheck®, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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3 Installation

3.1 Incoming acceptance, transport and storage

3.1.1 Incoming acceptance

On receipt of the goods, check the following:

m Check the packaging and the contents for damage.

m Check the shipment, make sure nothing is missing and that the scope of supply matches your
order.

3.1.2  Transport

The following instructions apply to unpacking and to transporting the device to its final location:

m Transport the devices in the containers in which they are delivered.

m Do not remove the protective plates or caps on the process connections until you are ready to
install the device. This is particularly important in the case of sensors with PTFE linings.

Special notes on flanged devices

@ Caution!

m The wooden covers mounted on the flanges from the factory protect the linings on the flanges
during storage and transportation. In case of Promag L they are additionally used to hold the lap
joint flanges in place. Do not remove these covers until immediately before the device in the
pipe.

m Do not lift flanged devices by the transmitter housing, or the connection housing in the case of
the remote version.

Transporting flanged devices DN< 300 (< 12")

Use webbing slings slung round the two process connections. Do not use chains, as they could
damage the housing.

A Warning!

Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device
might be higher than the points around which the slings are slung.
At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip.

20004294

Fig. 4: Transporting sensors with DN< 300 (< 12")

Endress+Hauser 11
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Transporting flangeddevices DN > 300 (> 12")
Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the
sensor in the piping.
Caution!
Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing. This
would buckle the casing and damage the internal magnetic coils.
7z 7, Z
a000429!
Fig. 5: Transporting sensors with DN > 300 (> 12")
3.1.3  Storage
Please note the following:
m Pack the measuring device in such a way as to protect it reliably against impact for storage
(and transportation). The original packaging provides optimum protection.
m The storage temperature corresponds to the operating temperature range of the measuring
transmitter and the appropriate measuring sensors — £ 101.
= Do not remove the protective plates or caps on the process connections until you are ready to
install the device. This is particularly important in the case of sensors with PTFE linings.
m The measuring device must be protected against direct sunlight during storage in order to avoid
unacceptably high surface temperatures.
m Choose a storage location where moisture does not collect in the measuring device. This will help
prevent fungus and bacteria infestation which can damage the liner.
12 Endress+Hauser
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3.2 Installation conditions

3.2.1 Dimensions

The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical
Information" for the device in question. This document can be downloaded as a PDF file from
www.endress.com. A list of the "Technical Information" documents available is provided in the
"Documentation” section on — =2 116.

3.2.2  Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring
errors.

Avoid the following locations:

m Highest point of a pipeline. Risk of air accumulating!

m Directly upstream from a free pipe outlet in a vertical pipeline.

'A0008154

Fig. 6: Mounting location

Installation of pumps

Do not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and
the consequent risk of damage to the lining of the measuring tube. Information on the lining's
resistance to partial vacuum can be found on — 5 105.

[t might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or
peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be
found on — B 101.

A0003203

Fig. 7: Installation of pumps

Endress+Hauser 13
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Partially filled pipes
Partially filled pipes with gradients necessitate a drain-type configuration.
The Empty Pipe Detection function (EPD — = 74) offers additional protection by detecting empty
or partially filled pipes.
Caution!
Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable
to install a cleaning valve.
Fig. 8: Installation in a partially filled pipe
Down pipes
Install a siphon or a vent valve downstream of the sensor in down pipes whose length h > 5 m
(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining
of the measuring tube.
This measure also prevents the system losing prime, which could cause air pockets. Information on
the lining's resistance to partial vacuum can be found on — 5 105.

A000815

Fig. 9: Measures for installation in a down pipe
1 Vent valve
2 Pipe siphon
h Length of down pipe

14 Endress+Hauser
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3.23 Orientation

An optimum orientation position helps avoid gas and air accumulations and deposits in the

measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to

ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying

process pressure:

m Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically
conductive deposits (— "Description of Device Functions" manual).

m Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the
case of degassing fluids (— 5 74)

m Exchangeable Measuring Electrodes for abrasive fluids (— = 93)

Vertical orientation

This is the ideal orientation for self-emptying piping systems and for use in conjunction with Empty
Pipe Detection.

'A0008158

Fig. 10:  Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two
measuring electrodes by entrained air bubbles.

@ Caution!

Empty Pipe Detection functions correctly only when the measuring device is installed horizontally
and the transmitter housing is facing upward (— [Zel 10). Otherwise there is no guarantee that
Empty Pipe Detection will respond if the measuring tube is only partially filled or empty.

A000320

Fig. 11:  Horizontal orientation

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1/12" to 2"))
2 Measuring electrodes for signal detection
3 Reference electrode for the potential equalization (not with Promag D and H)

Endress+Hauser 15
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Inlet and outlet run

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The
following inlet and outlet runs must be observed in order to meet accuracy specifications:

m Inlet run: > 5 x DN

m Outlet run: > 2 x DN

>5x DN >2x DN

7=\

{—)
ooo

>k
»- -

Fig. 12:  Inlet and outlet runs

A000321

3.2.4 Vibrations

Secure the piping and the sensor if vibration is severe.

Caution!
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately.
Information on resistance to vibration and shock can be found on — B 101.

A0003208

Fig. 13:  Measures to prevent vibration of the device (L > 10 m (32.8 ft))

Endress+Hauser
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3.2.5 Foundations, supports
If the nominal diameter is DN > 350, mount the sensor on a foundation of adequate load-bearing
strength.
Caution!
Risk of damage.
Do not support the weight of the sensor on the metal casing: the casing would buckle and damage
the internal magnetic coils.
_ = )
p
p
p
p
a p
a p
a
[_ -
q
7 7,
A0003209
Fig. 14:  Correct support for large nominal diameters (DN = 350)
3.2.6  Adapters
Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-
diameter pipes.
The resultant increase in the rate of flow improves measuring accuracy with very slow-moving
fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and
expanders.
Note!
The nomogram only applies to liquids of viscosity similar to water.
1. Calculate the ratio of the diameters d/D.
2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from
the reduction) and the d/D ratio.
[mbar] 100
8 mis
7mls
\ 6 m/s\ \\
10 \\ \
5 m‘/s
EANEAN
4 mls
AN
1 A 3 T/s\
dy D \
\J 2mls
1 .
N\,
AN
1m/s
d/D 05 06 07 08 09
A001190:
Fig. 15:  Pressure loss due to adapters
Endress+Hauser 17
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3.2.7

The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The
optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s)

Nominal diameter and flow rate

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid:
mv<2m/s(v<6.5ft/s): for abrasive fluids
mv>2m/s(v> 6.5 ft/s): for fluids producing buildup

Note!

Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor
(= B17).

Q-Pulse Id: TMS536

Recommended flow (SI units)

Nominal Promag D Promag L Promag W Promag P Promag H
diameter
[mm] Min./max. full scale value (v = 0.3 or 10 m/s) in [dm3/min]
2 - - - - 0.06t0 1.8
4 - - - - 0.25t07
8 - - - - 1t0 30
15 - - - 4t0 100 4t0 100
25 9 to 300 - 9 to 300 9 t0 300 9 to 300
32 - - 15 to 500 15 to 500 -
40 2510 700 - 25 to 700 25 to 700 25t0700
50 35t0 1100 35t0 1100 35t0 1100 35t0 1100 35t0 1100
65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000
80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000
100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700
125 - 220 to 7500 220 to 7500 220 to 7500 -
[mm] Min./max. full scale value (v = 0.3 or 10 m/s) in [m3/h]
150 - 20 to 600 20 to 600 20 to 600 -
200 - 35t0 1100 35t0 1100 35t0 1100 -
250 - 55t0 1700 5510 1700 55t0 1700 -
300 - 80 to 2400 80 to 2400 80 to 2400 -
350 - - 110 to 3300 110 to 3300 -
375 - - 140 to 4200 - -
400 - - 140 to 4200 140 to 4200 -
450 - - 180 to 5400 180 to 5400 -
500 - - 220 to 6600 220 to 6600 -
600 - - 310 to 9600 310 to 9600 -
700 - - 420 to 13500 - -
800 - - 550 to 18000 - -
900 - - 690 to 22500 - -
1000 - - 850 to 28000 - -
1200 - - 1250 to 40000 - -
1400 - - 1700 to 55000 - -
1600 - - 2200 to 70000 - -
1800 - - 2800 to 90000 - -
2000 - - 3400 to 110000 - -
Endress+Hauser
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Recommended flow (US units)
Nominal diameter | Promag D ‘ Promag L Promag W Promag P Promag H

[inch] Min./max. full scale value (v = 0.3 or 10 m/s) in [gal/min]
11/, - - - - 0.015t0 0.5
/3" - - - - 0.07t0 2
16" - - - - 0.25t08

1, - - - 1.0to 27 1.0t0 27

1" 2.5t 80 - 2.51t0 80 2.51t0 80 2.51t0 80
1, - - 410130 410130 -
11/," 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300
217, 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500

3" 24 10 800 24 10 800 24 t0 800 24 t0 800 24 10 800

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250

5" - 60 to 1950 60 to 1950 60 to 1950 -

6" - 90 to 2650 90 to 2650 90 to 2650 -

8" - 155 to 4850 155 to 4850 155 to 4850 -

10" - 250 to 7500 250 to 7500 250 to 7500 -

12" - 350 to 10600 350 to 10600 350 to 10600 -

14" - - 500 to 15000 500 to 15000 -

15" - - 600 to 19000 - -

16" - - 600 to 19000 600 to 19000 -

18" - - 800 to 24000 800 to 24000 -

20" - - 1000 to 30000 1000 to 30000 -

24" - - 1400 to 44000 1400 to 44000 -

28" - - 1900 to 60000 - -

30" - - 2150 to 67000 - -

32" - - 2450 to 80000 - -

36" - - 3100 to 100000 - -

40" - - 3800 to 125000 - -

42" - - 4200 to 135000 - -

48" - - 5500 to 175000 - -
[inch] Min./max. full scale value (v = 0.3 or 10 m/s) in [Mgal/d]

54" - - 9 to 300 - -

60" - - 12 t0 380 - -

66" - - 14 t0 500 - -

72" - - 16 to 570 - -

78" - - 18 to0 650 - -
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3.2.8 Length of connecting cable

In order to ensure measuring accuracy, comply with the following instructions when installing the
remote version:

m Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal
especially in the case of low fluid conductivities.

m Route the cable well clear of electrical machines and switching elements.

m Ensure potential equalization between sensor and transmitter, if necessary.

m The permitted connecting cable length L. is determined by the fluid conductivity (— 16).
A minimum conductivity of 20 pS/cm is required for measuring demineralized water. Most

liquids can be measured as of a minimum conductivity of 5 uS/cm.

m The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection
(EPD — B 74) is switched on.

100

T T T T T T T T [ft]

A0010734
Fig. 16:  Permissible cable length for the remote version

Area shaded gray = permitted range
Lmax = connecting cable length in [m/
Fluid conductivity in [uS/cm]
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3.3 Installation instructions
3.3.1 Installing the Promag D sensor
The sensor is installed between the pipe flanges with a mounting kit. The device is centered using
recesses on the sensor (— 2 22).
Note!
A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately
(= B 77). Centering sleeves are provided with the device if they are required for the installation.
Caution!
When installing the transmitter in the pipe, observe the necessary torques (— B 23).
Fig. 17:  Mounting the sensor
1 Nut
2 Washer
3 Mounting bolt
4 Centering sleeve
5 Seal
Seals
When installing the sensor, make sure that the seals used do not project into the pipe cross-section.
Caution!
Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An
electrically conductive layer could form on the inside of the measuring tube and short-circuit the
measuring signal.
Note!
Use seals with a hardness rating of 70° Shore.
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Arrangement of the mounting bolts and centering sleeves

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the
use of the centering sleeves supplied depend on the nominal diameter, the flange standard und the
pitch circle diameter.

Process connection

EN (DIN) ANSI JIS

DN 25 to 40
(DN 1"to 1 ¥")

A0010896 A0010824 A0010896

DN 50
(DN 2")

A0010897 A0010825 A0010825

DN 65

A0012170 A0012171
DN 80

T e I
FISPE AP AR SOk

A0010898 A0010827 A0010826

DN 100
(DN 4")

A0012168 A0012168 A0012169

1 = Mounting bolts with centering sleeves
2 = EN (DIN) flanges: 4-hole — with centering sleeves
3 = EN (DIN) flanges: 8-hole — without centering sleeves

22 Endress+Hauser
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Screw tightening torques (Promag D)
Please note the following:
m The tightening torques listed below are for lubricated threads only.
m Always tighten the screws uniformly and in diagonally opposite sequence.
m Overtightening the screws will deform the sealing faces or damage the seals.
m The tightening torques listed below apply only to pipes not subjected to tensile stress.
The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is
used.
Tightening torques, mounting bolts and centering sleeves for EN (DIN) PN 16
diameter | Mountingbois | SR Heere it a process fiange with a
[mm] [mm] [mm] smooth seal face raised face
25 4 x M12 x 145 54 19 19
40 4 x M16 x 170 68 33 33
50 4 x M16 x 185 82 41 41
659 4 x M16 x 200 92 44 44
65? 8 x M16 x 200 -3 29 29
80 8 x M16 x 225 116 36 36
100 8 x M16 x 260 147 40 40
D EN (DIN) flanges: 4-hole — with centering sleeves
2 EN (DIN) flanges: 8-hole — without centering sleeves
3 A centering sleeve is not required. The device is centered directly via the sensor housing.
Tightening torques, mounting bolts and centering sleeves for JIS 10 K
diameter | Mountingbols | SR eere witt  process fiangs with a
[mm] [mm] [mm] smooth seal face raised face
25 4 x M16 x 170 54 24 24
40 4 x M16 x 170 68 32 25
50 4 x M16 x 185 - 38 30
65 4 x M16 x 200 - 42 42
80 8 x M16 x 225 - 36 28
100 8 x M16 x 260 -* 39 37
* A centering sleeve is not required. The device is centered directly via the sensor housing.
Tightening torques, mounting bolts and centering sleeves for ANSI Class 150
oy | Mouningpans | Comyineeere [ Bavenns orae 000
[inch] [inch] [inch] smooth seal face raised face
1" 4 x UNC 1/2" x 5.70" -* 14 7
11" 4 x UNC 1/2" x 6.50" -* 21 14
2" 4 x UNC 5/8" x 7.50" -* 30 27
3" 4 x UNC 5/8" x 9.25" -* 31 31
4" 8 x UNC 5/8" x 10,4" 5,79 28 28
* A centering sleeve is not required. The device is centered directly via the sensor housing.
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3.3.2 Installing the Promag L sensor

@ Caution!

m The protective covers mounted on the two sensor flanges are used to hold the lap joint flanges in
place and to protect the PTFE liner during transportation. Consequently, do not remove these
covers until immediately before the sensor is installed in the pipe.

m The covers must remain in place while the device is in storage.

m Make sure that the lining is not damaged or removed from the flanges.

% Note!

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.
m Observe in any case the necessary screw tightening torques on — = 25
m [f grounding disks are used, follow the mounting instructions which will be enclosed with the

shipment
m To comply with the device specification, a concentrical installation in the measuring section is
required
\\"\
7 7
=) =)t
AN AN

20004296

Fig. 18:  Installing the Promag L sensor

Seals

Comply with the following instructions when installing seals:

m No seals are required.

m For DIN flanges, use only seals according to EN 1514-1.

m Make sure that the seals do not protrude into the piping cross-section.

@ Caution!

Risk of short circuit!
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive
layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

m [f necessary, special ground cables for potential equalization can be ordered as an accessory
(— B77).

m Information on potential equalization and detailed mounting instructions for the use of ground
cables can be found on — B 55.
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Screw tightening torques (Promag L)
Please note the following:
m The tightening torques listed below are for lubricated threads only.
m Always tighten the screws uniformly and in diagonally opposite sequence.
m Overtightening the screws will deform the sealing faces or damage the seals.
m The tightening torques listed below apply only to pipes not subjected to tensile stress.
Promag L tightening torques for EN (DIN)
Nominal diameter EN (DIN) Max. tightening torque
Polyurethan PTFE
[mm] Pressure rating [bar] Threaded fasteners [Nm] [Nm]
50 PN 10/16 4xM16 15 40
65* PN 10/16 8xM16 10 22
80 PN 10/16 8xM16 15 30
100 PN 10/16 8xM16 20 42
125 PN 10/16 8xM16 30 55
150 PN 10/16 8 x M 20 50 90
200 PN 10 8 x M 20 65 130
250 PN 10 12 x M 20 50 90
300 PN 10 12 x M 20 55 100
* Designed acc. to EN 1092-1 (not to DIN 2501)
Promag L tightening torques for ANSI
Nominal diameter ANSI Max. tightening torque
Pressure rating Threaded Polyurethane PTFE
[mm] [inch] [Ibs] fasteners [Nm] [1bf - ft] [Nm] [1bf - ft]
50 2" Class 150 4x5/8" 15 11 40 29
80 3" Class 150 4x5/8" 25 18 65 48
100 4" Class 150 8x5/8" 20 15 44 32
150 6" Class 150 8 x %" 45 33 90 66
200 8" Class 150 8 x %" 65 48 125 92
250 10" Class 150 12x7/8" 55 41 100 74
300 12" Class 150 12x7/8" 68 56 115 85
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3.3.3 Installing the Promag W sensor

% Note!

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.
m Observe in any case the necessary screw tightening torques on — =226
m [f grounding disks are used, follow the mounting instructions which will be enclosed with the

shipment
\\:\
7 7
It | — )t
AN AN
i

20004296

Fig. 19:  Installing the Promag W sensor

Seals

Comply with the following instructions when installing seals:

m Hard rubber lining — additional seals are always necessary.

m Polyurethane lining — no seals are required.

m For DIN flanges, use only seals according to EN 1514-1.

m Make sure that the seals do not protrude into the piping cross-section.

@ Caution!

Risk of short circuit!
Do not use electrically conductive sealing compounds such as graphite! An electrically conductive
layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

m [f necessary, special ground cables for potential equalization can be ordered as an accessory
(— B77).

» [nformation on potential equalization and detailed mounting instructions for the use of ground
cables can be found on — 355

Screw tightening torques (Promag W)

Please note the following:

m The tightening torques listed below are for lubricated threads only.

m Always tighten the screws uniformly and in diagonally opposite sequence.

m Overtightening the screws will deform the sealing faces or damage the seals.

m The tightening torques listed below apply only to pipes not subjected to tensile stress.
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Tightening torques for:
= EN (DIN)— B 27
m JIS—» B 29
= ANSI— =528
n AWWA — 229
m AS2129 - B30
m AS 4087 - B30
Promag W tightening torques for EN (DIN)
Nominal diameter EN (DIN) Threaded Max. tightening torque [Nm]
[mm] Pressure rating [bar] fasteners Hard rubber Polyurethane
25 PN 40 4xM12 - 15
32 PN 40 4xM16 - 24
40 PN 40 4xM16 - 31
50 PN 40 4xM16 - 40
65* PN 16 8x M 16 32 27
65 PN 40 8xM16 32 27
80 PN 16 8xM16 40 34
80 PN 40 8xM16 40 34
100 PN 16 8xM16 43 36
100 PN 40 8 x M 20 59 50
125 PN 16 8xM16 56 48
125 PN 40 8 x M 24 83 71
150 PN 16 8 x M 20 74 63
150 PN 40 8 x M 24 104 88
200 PN 10 8 x M 20 106 91
200 PN 16 12 x M 20 70 61
200 PN 25 12 x M 24 104 92
250 PN 10 12 x M 20 82 71
250 PN 16 12 x M 24 98 85
250 PN 25 12 x M 27 150 134
300 PN 10 12 x M 20 94 81
300 PN 16 12 x M 24 134 118
300 PN 25 16 x M 27 153 138
350 PN 6 12 x M 20 111 120
350 PN 10 16 x M 20 112 118
350 PN 16 16 x M 24 152 165
350 PN 25 16 x M 30 227 252
400 PN 6 16 x M 20 90 98
400 PN 10 16 x M 24 151 167
400 PN 16 16 x M 27 193 215
400 PN 25 16 x M 33 289 326
450 PN 6 16 x M 20 112 126
450 PN 10 20 x M 24 153 133
450 PN 16 20 x M 27 198 196
450 PN 25 20 x M 33 256 253
500 PN 6 20 x M 20 119 123
500 PN 10 20 x M 24 155 171
500 PN 16 20 x M 30 275 300
500 PN 25 20 x M 33 317 360
600 PN 6 20 x M 24 139 147
600 PN 10 20 x M 27 206 219
600 * PN 16 20 x M 33 415 443
600 PN 25 20 x M 36 431 516
700 PN 6 24 x M 24 148 139
700 PN 10 24 x M 27 246 246
700 PN 16 24 x M 33 278 318
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Nominal diameter EN (DIN) Threaded Max. tightening torque [Nm]
[mm] Pressure rating [bar]| fasteners Hard rubber Polyurethane
700 PN 25 24 x M 39 449 507
800 PN 6 24 x M 27 206 182
800 PN 10 24 x M 30 331 316
800 PN 16 24 x M 36 369 385
800 PN 25 24 x M 45 664 721
900 PN 6 24 x M 27 230 637
900 PN 10 28 x M 30 316 307
900 PN 16 28 x M 36 353 398
900 PN 25 28 x M 45 690 716
1000 PN 6 28 x M 27 218 208
1000 PN 10 28 x M 33 402 405
1000 PN 16 28 x M 39 502 518
1000 PN 25 28 x M 52 970 971
1200 PN 6 32xM30 319 299
1200 PN 10 32xM36 564 568
1200 PN 16 32xM45 701 753
1400 PN 6 36 x M 33 430 398
1400 PN 10 36 x M 39 654 618
1400 PN 16 36 x M 45 729 762
1600 PN 6 40 x M 33 440 417
1600 PN 10 40 x M 45 946 893
1600 PN 16 40 x M 52 1007 1100
1800 PN 6 44 x M 36 547 521
1800 PN 10 44 x M 45 961 895
1800 PN 16 44 x M 52 1108 1003
2000 PN 6 48 x M 39 629 605
2000 PN 10 48 x M 45 1047 1092
2000 PN 16 48 x M 56 1324 1261
* Designed acc. to EN 1092-1 (not to DIN 2501)
Promag W tightening torques for ANSI
Nominal ANSI Max. tightening torque
diameter Pressure rating Threaded Hard rubber Polyurethane
[mm] [inch] [1bs] fasteners [Nm] [Ibf - ft] [Nm] [1bf - ft]
25 1" Class 150 4 x 1" - - 7 5
25 1" Class 300 4x5/8" - - 8 6
40 1" Class 150 4 x 1" - - 10 7
40 1" Class 300 4 x %" - - 15 11
50 2" Class 150 4x5/8" - - 22 16
50 2" Class 300 8x5/8" - - 11 8
80 3" Class 150 4x5/8" 60 44 43 32
80 3" Class 300 8 x %" 38 28 26 19
100 4" Class 150 8x5/8" 42 31 31 23
100 4" Class 300 8 x %" 58 43 40 30
150 6" Class 150 8 x %" 79 58 59 44
150 6" Class 300 12 x %" 70 52 51 38
200 8" Class 150 8 x %" 107 79 80 59
250 10" Class 150 12x7/8" 101 74 75 55
300 12" Class 150 12x7/8" 133 98 103 76
350 14" Class 150 12x1" 135 100 158 117
400 16" Class 150 16x 1" 128 94 150 111
450 18" Class 150 16x11/8" 204 150 234 173
500 20" Class 150 20x11/8" 183 135 217 160
600 24" Class 150 20x 14" 268 198 307 226
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Promag W tightening torques for JIS
Nominal diameter JIS Threaded Max. tightening torque [Nm]
[mm] Pressure rating fasteners Hard rubber Polyurethane
25 10K 4xM16 - 19
25 20K 4xM16 - 19
32 10K 4xM16 - 22
32 20K 4xM16 - 22
40 10K 4xM16 - 24
40 20K 4xM16 - 24
50 10K 4xM16 - 33
50 20K 8xM16 - 17
65 10K 4xM16 55 45
65 20K 8xM16 28 23
80 10K 8xM16 29 23
80 20K 8 x M 20 42 35
100 10K 8xM16 35 29
100 20K 8xM20 56 48
125 10K 8xM20 60 51
125 20K 8 x M 22 91 79
150 10K 8 x M 20 75 63
150 20K 12x M 22 81 72
200 10K 12 x M 20 61 52
200 20K 12 x M 22 91 80
250 10K 12 x M 22 100 87
250 20K 12xM24 159 144
300 10K 16 x M 22 74 63
300 20K 16 x M 24 138 124
Promag W tightening torques for AWWA
Nominal diameter AWWA Max. tightening torque
Pressure Threaded Hard rubber Polyurethane
[mm] [inch] rating fasteners [Nm] [Ibf - ft] [Nm] [Ibf - ft]
700 28" Class D 28 x 1 4" 247 182 292 215
750 30" Class D 28 x 1 14" 287 212 302 223
800 32" Class D 28 x 1 15" 394 201 422 311
900 36" Class D 32 x 1% 419 309 430 317
1000 40" Class D 36 x 11" 420 310 477 352
1050 42" Class D 36 x 1 %" 528 389 518 382
1200 48" Class D 44 x 114" 552 407 531 392
1350 54" Class D 44 x 1 %" 730 538 633 467
1500 60" Class D 52 x13%" 758 559 832 614
1650 66" Class D 52 x13%" 946 698 955 704
1800 72" Class D 60 x 1 %" 975 719 1087 802
2000 78" Class D 64 x 2" 853 629 786 580
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Promag W tightening torques for AS 2129
Nominal diameter AS 2129 Threaded Max. tightening torque [Nm]

[mm] Pressure rating fasteners Hard rubber

80 Table E 4xM16 49

100 Table E 8xM16 38

150 Table E 8 x M 20 64

200 Table E 8 xM20 96

250 Table E 12 x M 20 98

300 Table E 12xM24 123

350 Table E 12xM24 203

400 Table E 12xM24 226

450 Table E 16 x M 24 226

500 Table E 16 x M 24 271

600 Table E 16 x M 30 439

700 Table E 20 x M 30 355

750 Table E 20 x M 30 559

800 Table E 20 x M 30 631

900 Table E 24 x M 30 627
1000 Table E 24 x M 30 634
1200 Table E 32 x M 30 727

Promag W tightening torques for AS 4087
Nominal diameter AS 4087 Threaded Max. tightening torque [Nm]

[mm] Pressure rating fasteners Hard rubber

80 PN 16 4xM16 49

100 PN 16 4xM16 76

150 PN 16 8 x M 20 52

200 PN 16 8 x M 20 77

250 PN 16 8 x M 20 147
300 PN 16 12xM24 103
350 PN 16 12xM24 203

375 PN 16 12xM24 137
400 PN 16 12xM?24 226

450 PN 16 12xM24 301

500 PN 16 16 x M 24 271

600 PN 16 16 x M 27 393

700 PN 16 20 x M 27 330

750 PN 16 20 x M 30 529

800 PN 16 20 x M 33 631

900 PN 16 24 x M 33 627
1000 PN 16 24 x M 33 595
1200 PN 16 32xM33 703
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3.3.4 Installing the Promag P sensor

Caution!

m The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over
the flanges. Consequently, do not remove these covers until immediately before the sensor is
installed in the pipe.

m The covers must remain in place while the device is in storage.

m Make sure that the lining is not damaged or removed from the flanges.

Note!
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

m Observe in any case the necessary screw tightening torques on — = 32

m [f grounding disks are used, follow the mounting instructions which will be enclosed with the
shipment

L1
T
0t — N t
L,

U

20004296

Fig. 20:  Installing the Promag P sensor

Seals

Comply with the following instructions when installing seals:

m PFA or PTFE lining — No seals are required!

m For DIN flanges, use only seals according to EN 1514-1.

m Make sure that the seals do not protrude into the piping cross-section.

Caution!

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An
electrically conductive layer could form on the inside of the measuring tube and short-circuit the
measuring signal.

Ground cable

m [f necessary, special ground cables for potential equalization can be ordered as an accessory
(— B77).

» [nformation on potential equalization and detailed mounting instructions for the use of ground
cables can be found on — 55
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Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and
transmitter. The high-temperature version is always used for applications

in which high ambient temperatures are encountered in conjunction with high fluid
temperatures. The high-temperature version is obligatory if the fluid temperature exceeds +150 °C.

% Note!

You will find information on permissible temperature ranges on — B 102

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and
to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines
regulating the insulation of pipes have to be taken into account.

@ Caution!

Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface
area must remain uncovered. Make sure that the sensor insulation does not extend past the top of
the two sensor shells.

A0004301

Fig. 21:  Promag P (high-temperature version): Insulating the pipe

Tightening torques for threaded fasteners (Promag P)

Please note the following:

m The tightening torques listed below are for lubricated threads only.

m Always tighten the screws uniformly and in diagonally opposite sequence.

m Overtightening the screws will deform the sealing faces or damage the seals.

m The tightening torques listed below apply only to pipes not subjected to tensile stress.

Tightening torques for:
= EN (DIN) —» B33
= ANSI — 234

m ]IS — 34

= AS2129 — B35

= AS 4087 — 35
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Promag P tightening torques for EN (DIN)
Nominal diameter EN (DIN) Threaded Max. tightening torque [Nm]
[mm] Pressure rating [bar] fasteners PTFE PFA
15 PN 40 4xMI12 11 -
25 PN 40 4xMI12 26 20
32 PN 40 4xM16 41 35
40 PN 40 4xM16 52 47
50 PN 40 4xM16 65 59
65 * PN 16 8§xM16 43 40
65 PN 40 8§xM16 43 40
80 PN 16 8xM16 53 48
80 PN 40 8xM16 53 48
100 PN 16 §xM16 57 51
100 PN 40 8 x M 20 78 70
125 PN 16 8xM16 75 67
125 PN 40 8 x M 24 111 99
150 PN 16 8 x M 20 99 85
150 PN 40 8 x M 24 136 120
200 PN 10 8 x M 20 141 101
200 PN 16 12 x M 20 94 67
200 PN 25 12 x M 24 138 105
250 PN 10 12 x M 20 110 -
250 PN 16 12 x M 24 131 -
250 PN 25 12 x M 27 200 -
300 PN 10 12 x M 20 125 -
300 PN 16 12 x M 24 179 -
300 PN 25 16 x M 27 204 -
350 PN 10 16 x M 20 188 -
350 PN 16 16 x M 24 254 -
350 PN 25 16 x M 30 380 -
400 PN 10 16 x M 24 260 -
400 PN 16 16 x M 27 330 -
400 PN 25 16 x M 33 488 -
450 PN 10 20 x M 24 235 -
450 PN 16 20 x M 27 300 -
450 PN 25 20 x M 33 385 -
500 PN 10 20 x M 24 265 -
500 PN 16 20 x M 30 448 -
500 PN 25 20 x M 33 533 -
600 PN 10 20 x M 27 345 -
600 * PN 16 20 x M 33 658 -
600 PN 25 20 x M 36 731 -
* Designed acc. to EN 1092-1 (not to DIN 2501)
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Promag P tightening torques for ANSI
Nominal diameter ANSI Max. tightening torque
Pressure rating Threaded PTFE PFA
[mm] [inch] [1bs] fasteners [Nm] [1bf - ft] [Nm] [Ibf - ft]
15 va" Class 150 4x 15" 6 4 - -
15 " Class 300 4x 15" 6 4 - -
25 1" Class 150 4 x 15" 11 8 10 7
25 1" Class 300 4x5/8" 14 10 12 9
40 1" Class 150 4 x 15" 24 18 21 15
40 1" Class 300 4 x %" 34 25 31 23
50 2" Class 150 4x5/8" 47 35 44 32
50 2" Class 300 8x5/8" 23 17 22 16
80 3" Class 150 4x5/8" 79 58 67 49
80 3" Class 300 8 x %" 47 35 42 31
100 4" Class 150 8x5/8" 56 41 50 37
100 4" Class 300 8 x %" 67 49 59 44
150 6" Class 150 8 x %" 106 78 86 63
150 6" Class 300 12 x %" 73 54 67 49
200 8" Class 150 8 x %" 143 105 109 80
250 10" Class 150 12x7/8" 135 100 - -
300 12" Class 150 12x7/8" 178 131 - -
350 14" Class 150 12x1" 260 192 - -
400 16" Class 150 16x1" 246 181 - -
450 18" Class 150 16x11/8" 371 274 - -
500 20" Class 150 20x11/8" 341 252 - -
600 24" Class 150 20 x 1 %" 477 352 - -
Promag P tightening torques for JIS
Nominal diameter JIS Max. tightening torque [Nm]
[mm] Pressure rating Threaded fasteners PTFE PFA
25 10K 4xM16 32 27
25 20K 4xM16 32 27
32 10K 4xM16 38 -
32 20K 4xM16 38 -
40 10K 4xM16 41 37
40 20K 4xM16 41 37
50 10K 4xM16 54 46
50 20K 8xM16 27 23
65 10K 4xM16 74 63
65 20K 8xM16 37 31
80 10K 8xM16 38 32
80 20K 8 x M20 57 46
100 10K 8xM16 47 38
100 20K 8 x M20 75 58
125 10K 8 x M20 80 66
125 20K 8 x M 22 121 103
150 10K 8 x M20 99 81
150 20K 12x M 22 108 72
200 10K 12xM20 82 54
200 20K 12 x M 22 121 88
250 10K 12xM22 133 -
250 20K 12xM24 212 -
300 10K 16 x M 22 99 -
300 20K 16 x M 24 183 -
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Promag P tightening torques for AS 2129
Nominal diameter AS 2129 Threaded Max. tightening torque [Nm]
[mm] Pressure rating fasteners PTFE
25 Table E 4xM12 21
50 Table E 4xM16 42
Promag P tightening torques for AS 4087
Nominal diameter AS 4087 Threaded Max. tightening torque [Nm]
[mm] Pressure rating fasteners PTFE
50 PN 16 4xM16 42
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3.3.5 Installing the Promag H sensor

The sensor is supplied to order, with or without pre-installed process connections. Pre-installed
process connections are secured to the sensor with 4 or 6 hex-head threaded fasteners.

Caution!

The sensor might require support or additional attachments, depending on the application and the
length of the piping run. When plastic process connections are used, the sensor must be additionally
supported mechanically. A wall-mounting kit can be ordered separately from Endress+Hauser as an
accessory (= B177).

i
L
!‘T’

20004296

Abb. 22: Promag H process connections (DN 2...25 / DN 40...100, 1/12"...1" / DN 172"...4")

A=DN2..25 1/12"...1"/ process connections with O-ring

— welding flanges (DIN EN ISO 1127, ODT / SMS),

— flange (EN (DIN), ANSL, JIS ), flange PVDF (EN (DIN), ANSI, JIS )

— external and internal thread, hose connection, PVC adhesive fitting

B=DN2...25 1/12"...1"/ process connections with aseptic gasket vseal
— weld nipples (DIN 11850, ODT/SMS)

— Clamp (ISO 2852, DIN 32676, L14 AM7)

— coupling (DIN 11851, DIN 11864-1, SMS 1145)

— flange DIN 11864-2

C=DN 40...100, 1%...4"/ process connections with aseptic gasket seal
— weld nipples (DIN 11850, ODT/SMS)

— Clamp (ISO 2852, DIN 32676, L14 AM?7)

— coupling (DIN 11851, DIN 11864-1, ISO 2853, SMS 1145)

— flange DIN 11864-2

Seals
When installing the process connections, make sure that the seals are clean and correctly centered.

Caution!

m With metal process connections, you must fully tighten the screws. The process connection forms
a metallic connection with the sensor, which ensures a defined compression of the seal.

m With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 Ibf ft).
With plastic flanges, always use seals between connection and counter flange.

m The seals must be replaced periodically, depending on the application, particularly in the case of
gasket seals (aseptic version)!
The period between changes depends on the frequency of cleaning cycles, the cleaning
temperature and the fluid temperature. Replacement seals can be ordered as accessories — 21 77.
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Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1")

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potential
between the sensor and the fluid must be equalized using additional ground rings.

If the ground rings are not installed this can affect the accuracy of the measurements or cause the
destruction of the sensor through the electrochemical erosion of the electrodes.

Caution!

m Depending on the option ordered, plastic disks may be installed at the process connections instead
of ground rings. These plastic disks serve only as spacers and have no potential equalization
function. In addition, they provide a sealing function at the interface between the sensor and
process connection. For this reason, with process connections without ground rings, these plastic
disks/seals must not be removed, or must always be installed.

» Ground rings can be ordered separately from Endress+Hauser as accessories (— B 77). When
placing the order, make certain that the ground ring is compatible with the material used for the
electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical
corrosion! Information about the materials can be found on — £ 112.

m Ground rings, including the seals, are mounted within the process connections.

Therefore, the fitting length is not affected.

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the
sensor (4).

Remove the plastic disk (3), including the two O-ring seals (2).
Place one seal (2) in the groove of the process connection.
Place the metal ground ring (3) on the process connection.

Now place the second seal (2) in the groove of the ground ring.

S e o

Finally, mount the process connection on the sensor again.
With plastic process connections, note the max. torques for lubricated threads
(7 Nm / 5.2 Ibf ft).

=

20002651

Fig. 23:  Installing ground rings with Promag H (DN 2 to 25, 1/12" to 1")

1 = Hexagonal-headed bolt (process connection)
2 = O-ring seals

3 = Ground ring or plastic disk (spacer)

4 = Sensor

37
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Welding the transmitter into the piping (weld nipples)

Caution!

Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded

via the sensor or the transmitter.

1. Tack-weld the sensor into the pipe. A suitable welding jig can be ordered separately as an
accessory (— B177).

2. Loosen the screws on the process connection flange and remove the sensor, complete with the
seal, from the pipe.
Weld the process connection to the pipe.

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly
seated.

% Note!
m [f thin-walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal.
[t is therefore advisable to remove the sensor and the seal prior to welding,.

m The pipe has to be spread approximately 8 mm to permit disassembly.

Cleaning with pigs

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and

process connection into account. All the dimensions and lengths of the sensor and transmitter are

provided in the separate documentation "Technical Documentation” — B 116.
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3.3.6  Turning the transmitter housing

Turning the aluminum field housing

A Warning!

The turning mechanism in devices with Ex d/de or FM/CSA ClI. I Div. 1 classification is not the
same as that described here. The procedure for turning these housings is described in the Ex-specific
documentation.

1. Loosen the two securing screws.
2. Turn the bayonet catch as far as it will go.

3. Carefully lift the transmitter housing:
— Promag D: approx. 10 mm (0.39 inch) above the securing screws
— Promag L, W, P, H: to the stop

4. Turn the transmitter housing to the desired position:
— Promag D: max. 180° clockwise or max. 180° counterclockwise
— Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise

5. Lower the housing into position and re-engage the bayonet catch.

6. Retighten the two securing screws.

20004302

Fig. 24:  Turning the transmitter housing (aluminum field housing)

Turning the stainless-steel field housing

1. Loosen the two securing screws.

2. Carefully lift the transmitter housing as far as it will go.

3. Turn the transmitter housing to the desired position (max. 2 x 90° in either direction).
4. Lower the housing into position.
5

Retighten the two securing screws.

20004303

Fig. 25:  Turning the transmitter housing (stainless-steel field housing)
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3.3.7  Turning the onsite display
1. Unscrew the cover of the electronics compartment from the transmitter housing.
2. Press the side latches on the display module and remove it from the electronics compartment
cover plate.
3. Turn the display to the desired position (max. 4 x 45° in both directions) and reset it onto the
cover plate of the electronics compartment.
4.  Screw the cover of the electronics compartment firmly back onto the transmitter housing.
4 x 45°
/“
AN
a0003236
Fig. 26:  Turning the local display (field housing)
40 Endress+Hauser
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3.3.8 Installing the wall-mount housing

There are various ways of installing the wall-mount transmitter housing:

m Direct wall mounting

m Installation in control panel (with separate mounting Kit, accessories) — B 42

m Pipe mounting (with separate mounting kit, accessories) — = 42

Caution!

m Make sure that the ambient temperature does not exceed the permissible range at the mounting
location, —20 to +60 °C (-4 to + °140 F), optional —40 to +60 °C (—40 to +140 °F). Install the
device at a shady location. Avoid direct sunlight.

m Always install the wall-mount housing in such a way that the cable entries are pointing down.

Direct wall mounting

1. Drill the holes as illustrated in the graphic.

2. Remove the cover of the connection compartment (a).

3. Push the two securing screws (b) through the appropriate bores (c) in the housing.

— Securing screws (M6): max. @ 6.5 mm (0.26")
— Screw head: max. @ 10.5 mm (0.41")
Secure the transmitter housing to the wall as indicated.
Screw the cover of the connection compartment (a) firmly onto the housing.
o 35 (1.38)
¢ [e] o ¢
LS <
@
o o o]
| —) a U o
90 (3.54) 192 (7.56)
L
mm (inch)
Fig. 27:  Mounted directly on the wall
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Panel-mounted installation

1. Prepare the opening in the panel as illustrated in the graphic.
2. Slide the housing into the opening in the panel from the front.
3. Screw the fasteners onto the wall-mount housing,
4

Place the threaded rods in the fasteners and screw them down until
the housing is seated tightly against the panel. Afterwards, tighten the locking nuts.
Additional support is not necessary.

SHEE
210 (8.27) 20

828819
245 (9.65) "

X

mm (inch) ,/1'10 (~4.33)

Fig. 28:  Panel installation (wall-mount housing)

a0001131

Pipe mounting

The assembly should be performed by following the instructions in the graphic.

@ Caution!

If the device is mounted to a warm pipe, make certain that the housing temperature does not exceed
+60 °C (+140 °F), which is the maximum permissible temperature.

Y

@20...70 | N\
(@ 0.79...2.75) N
A

155 (~ 6.1)

mm (inch)

a0001132

Fig. 29:  Pipe mounting (wall-mount housing)
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3.4 Post-installation check
Perform the following checks after installing the measuring device in the pipe:
Device condition and specifications Notes
Is the device damaged (visual inspection)? -
Does the device correspond to specifications at the measuring point, including — 100
process temperature and pressure, ambient temperature, minimum fluid
conductivity, measuring range, etc.?
Installation Notes
Does the arrow on the sensor nameplate match the actual direction of flow -
through the pipe?
Is the position of the measuring electrode plane correct? - 15
Is the position of the empty pipe detection electrode correct? - D15
Were all screws tightened to the specified torques when the sensor was installed? Promag D — 923
Promag L — 25
Promag W — 226
Promag P — 232
Were the correct seals used (type, material, installation)? Promag D — 21
Promag L— 124
Promag W — 226
Promag P — 231
Promag H — 36
Are the measuring point number and labeling correct (visual inspection)? -
Process environment / process conditions Notes
Were the inlet and outlet runs respected? Inlet run > 5 x DN
Outlet run > 2 x DN
Is the measuring device protected against moisture and direct sunlight? -
Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by
analogy with IEC 600 68-2-8
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4 Wiring

A Warning!

When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement to
these Operating Instructions.
Please do not hesitate to contact your Endress+Hauser representative if you have any questions.

% Note!

The device does not have an internal circuit breaker. For this reason, assign the device a switch or
power-breaker switch capable of disconnecting the power supply line from the mains.

4.1 Connecting the remote version

4.1.1 Connecting Promag D, L, W, P, H

A Warning!

m Risk of electric shock! Switch off the power supply before opening the device. Do not install or
wire the device while it is connected to the power supply. Failure to comply with this precaution
can result in irreparable damage to the electronics.

m Risk of electric shock! Connect the protective conductor to the ground terminal on the housing

before the power supply is applied.

@ Caution!

m Only sensors and transmitters with the same serial number can be connected to one another.
Communication problems can occur if the devices are not connected in this way.

m Risk of damaging the coil driver. Always switch off the power supply before connecting or
disconnecting the coil cable.

Procedure

1. Transmitter: Remove the cover from the connection compartment (a).

2. Sensor: Remove the cover from the connection housing (b).

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries.

) Caution!
Route the connecting cables securely (see "Connecting cable length" — ) 44).

4. Terminate the signal and coil current cable as indicated in the table:
Promag D, L, W, P — Refer to the table — 247
Promag H — Refer to the "Cable termination" table — =) 48

5. Establish the wiring between the sensor and the transmitter.
The electrical wiring diagram that applies to your device can be found:
m In the corresponding graphic:
— [7e 30 (Promag D) — [e| 31 (Promag L, W, P); — [“e| 32 (Promag H)
m [n the cover of the sensor and transmitter

2y Notel

The cable shields of the Promag H sensor are grounded by means of the strain relief terminals
(see also the "Cable termination" table — E) 48)

@} Caution!
Insulate the shields of cables that are not connected to eliminate the risk of short-circuits with
neighboring cable shields inside the connection housing.

6. Transmitter: Screw the cover on the connection compartment (a).

7.  Sensor: Secure the cover on the connection housing (b).

44 Endress+Hauser
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Promag D
A0010882
Fig. 30:  Connecting the remote version of Promag D
a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c.  Not connected, insulated cable shields
Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
Promag L, W, P
c d
- 3 ™ T
zZ
0oowo
2lolo121D]
718 4]37]36] o 42|41
d C)J C
I I — —
I —
PP d (D—‘>—L@—‘—<
n.c. n.c. @
— |
5|7|4|37 42141
oo
O]
A0011722
Fig. 31:  Connecting the remote version of Promag L, W, P
a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c.  Not connected, insulated cable shields
Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Promag H

v)
N
il
Li@GND
8

g@

|

U

PN
—
-
®
I

|

o
~
IN
w
~

—
oag v
O]
A001174]
Fig. 32:  Connecting the remote version of Promag H
a Wall-mount housing connection compartment
b Cover of the sensor connection housing
c Signal cable
d Coil current cable
n.c.  Not connected, insulated cable shields
Wire colors/Terminal No.:
5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
46 Endress+Hauser
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Cable termination for the remote version
Promag D / Promag L / Promag W / Promag P
Terminate the signal and coil current cables as shown in the figure below (Detail A).
Ferrules must be provided on the fine-wire cores (Detail B: @ = red ferrules, & 1.0 mm; @ = white ferrules, & 0.5 mm).
* Stripping only for reinforced cables
@ Caution!
When fitting the connectors, pay attention to the following points:
m Signal cable — Make sure that the ferrules do not touch the wire shield on the sensor side.
Minimum distance = 1 mm (exception "GND" = green cable)
» Coil current cable — Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.
TRANSMITTER
Signal cable Coil current cable
mm (inch) - 100 (3.94)* . mm (inch) _ 90 (3.54)*
- 80 (3.15) . 70 (2.76)
l; Eg-gg - ‘ 50 (1.97) 50 (1.97)
. | 10 (0.39)
R T S R — O 8(0.31)
== \\ % \\.— ______ ™
— B — ¥
J )
i A , A
TR TD @ i
T o TETOT
Qe—— | % I -
@ _______,\l O] \/
) D
) GND
@ B
B
®
'A0002687-ae 'A0002688-ae
SENSOR
Signal cable Coil current cable
20 (0.79)* 170 (6.69)* mm (inch)
80 (3.15) 20(0,79)* 160 (6.30)* . mm (inch)
50 (1.97) 17 (0.67) 70 (2.76)
- L et
. 1.8(0.31) 50 (1.97)
— N 10 (0.39)
\/ D —— 8/(0.31)
- R T e T
\/  —
/ e
s
A
A
B
A0002646-AE 'A0002650-ae
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Cable termination for the remote version
Promag H

Terminate the signal and coil current cables as shown in the figure below (Detail A).
Ferrules must be provided on the fine-wire cores (Detail B: @ = red ferrules, & 1.0 mm; @ = white ferrules, & 0.5 mm).

@ Caution!
When fitting the connectors, pay attention to the following points:
m Signal cable — Make sure that the ferrules do not touch the wire shield on the sensor side.
Minimum distance = 1 mm (exception "GND" = green cable).
m Coil current cable — Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.
= On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection

housing.
TRANSMITTER
Signal cable Coil current cable
mm (inch) 80 (3.15) mm (inch) 70 (2.76)
17 (0.67) ~,50(1.97) 50 (1.97)
8(0.31) - 8 (0.31) 10 (0.39)
” = W, IEHNEE
= —— ¥
[
A d A © o A
@ ® ®
ST © Nk L ®
L @ t —
©) ©)
©)
@ GND @ B
@
B
®
A0002686-ae A0002684-ae
SENSOR
Signal cable Coil current cable
80 (3.15) 70(2.76)
15 (0.59) 17 (0.67) 15 (0.59) 40 (157)
<8 (031) ™ ~8(0.31)
‘ ﬂ»<7
A
A
©)
O]
B @ mm (inch) B mm (inch)
A0002647-ae A0002648-ae
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4.1.2  Cable specifications

Signal cable

m 3 x 0.38 mm? PVC cable with common, braided copper shield (& ~7 mm) and individually
shielded cores

» With Empty Pipe Detection (EPD): 4 x 0.38 mm? PVC cable with common, braided copper shield
(D ~ 7 mm) and individually shielded cores

m Conductor resistance: < 50 Q/km

m Capacitance: core/shield: < 420 pF/m

m Permanent operating temperature: —20 to +80 °C

m Cable cross-section: max. 2.5 mm?

Coil cable

m 2 x 0.75 mm? PVC cable with common, braided copper shield (& ~ 7 mm)

m Conductor resistance: < 37 Q/km

m Capacitance: core/core, shield grounded: < 120 pF/m

m Operating temperature: =20 to +80 °C

m Cable cross-section: max. 2.5 mm?

m Test voltage for cable insulation: 21433 V AC r.m.s. 50/60 Hz or 22026 V DC

~No b~ WN PR

'A0003194

Fig. 33:  Cable cross-section

Signal cable
Coil current cable

>

Core

Core insulation
Core shield

Core jacket

Core reinforcement
Cable shield

Outer jacket

NS AW~

Reinforced connecting cables

As an option, Endress+Hauser can also deliver reinforced connecting cables with an additional,
reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly
in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68
degree of protection.

Operation in zones of severe electrical interference:

The measuring device complies with the general safety requirements in accordance with EN 61010
and the EMC requirements of IEC/EN 61326.

Caution!

Grounding is by means of the ground terminals provided for the purpose inside the connection
housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as
short as possible.

49
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4.2 Connecting the measuring unit

4.2.1 Connecting the transmitter

A Warning!

m Risk of electric shock! Switch off the power supply before opening the device. Do not install or
wire the device while it is energized. Failure to comply with this precaution can result in
irreparable damage to the electronics.

m Risk of electric shock! Connect the protective conductor to the ground terminal on the housing
before the power supply is applied (not necessary if the power supply is galvanically isolated).

m Compare the specifications on the nameplate with the local voltage supply and frequency. Also
comply with national regulations governing the installation of electrical equipment.

1. Remove the cover of the connection compartment (f) from the transmitter housing,.

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries.

3. Perform the wiring:

— Wiring diagram (aluminum housing) — [Zel 34
— Wiring diagram (stainless steel housing) — [Zel 35
— Wiring diagram (wall-mount housing) — [ 36
— Terminal assignment — )52
4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing.
f
-27|@
+26 | @
-5 (@ b
€ +24 | @
-23 (@ d
+22 | @ &)
et O
+20 | @
&
NL) 2@ ¢
L1y 1 | @
a
20004582
Fig. 34:  Connecting the transmitter (aluminum field housing). Cable cross-section: max. 2.5 mn?
a Cable for power supply: 85 to 260 V AC, 20 to 55 VAC, 16 to 62V DC
Terminal No. 1: L1 for AC, L+ for DC
Terminal No. 2: N for AC, L- for DC

b Signal cable: Terminals Nos. 20-27 — B 52

c Ground terminal for protective ground

d Ground terminal for signal cable shield

e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)

f Cover of the connection compartment

g Securing clamp

50 Endress+Hauser
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-27 @
+26 | @
-25|@
b € +24 | @
-23|@
+22 @
R _a1 (e
a +20 | @
N(L) 2 [@
Ly 1 |
20004584
Fig. 35:  Connecting the transmitter (stainless steel field housing); cable cross-section: max. 2.5 mm?
a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal Ne. 1: L1 for AC, L+ for DC
Terminal No. 2: N for AC, L- for DC
b Signal cable: Terminals Nos. 20-27 — 2 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment
©
+ -+ —+ =+ —
202122 23242526 27
©)
®
==
a b
a0001135
Fig. 36:  Connecting the transmitter (wall-mount housing); cable cross-section: max. 2.5 mm?
a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC
Terminal No. 1: L1 for AC, L+ for DC
Terminal No. 2: N for AC, L- for DC
b Signal cable: Terminals Nos. 20-27 — B 52
c Ground terminal for protective ground
d Ground terminal for signal cable shield
e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)
f Cover of the connection compartment
Endress+Hauser 51
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4.2.2  Terminal assignment
Terminal No. (inputs / outputs)
Order version 20 (+) 7/ 21 (-) 22 (+) /23 (-) 24 (+) / 25 (-) 26 (+) 7/ 27 (-)
ok k_kok ok ok ok ok ok Kk ok _ _ _ Current output
>0 w HART
Current output
*kk_kkkkkkkkkk* _ _
50 A Frequency output HART
0% D Status input Status output Frequency output Current output
HART
(kK kA A ARG ~ ~ Frequency output Current output, Ex i,
Exi active, HART
P ST — ~ ~ Frequency output Current output, Ex i,
Exi passive, HART
% Note!
Functional values of the inputs and outputs — =2 97
52 Endress+Hauser
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4.2.3 HART connection

Users have the following connection options at their disposal:
m Direct connection to transmitter by means of terminals 26(+) and 27 (—)
m Connection by means of the 4 to 20 mA circuit.
m The measuring loop's minimum load must be at least 250 Q.
m After commissioning, make the following settings:
— CURRENT SPAN function — "4-20 mA HART"
— Switch HART write protection on or off —» 5 64

Connection of the HART handheld communicator

See also the documentation issued by the HART Communication Foundation, and in particular
HCEF LIT 20: "HART, a technical summary".

20004586

Fig. 37:  Electrical connection of HART handheld Field Xpert SFX100

HART handheld Field Xpert SEX100
Auxiliary energy

Shielding

Other devices or PLC with passive input

AW N~

Connection of a PC with an operating software

In order to connect a PC with operating software (e.g. "FieldCare"), a HART modem
(e.g. "Commubox FXA195") is needed.

T >250 Q m
oo ﬁ_r': \

20004592
Fig. 38:  Electrical connection of a PC with operating software

PC with operating software

Auxiliary energy

Shielding

Other devices or PLC with passive input
HART modem, e.g. Commubox FXA195

LA N~
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4.3 Potential equalization
A Warning!
The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical
potential. This is ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:
m Internal grounding concepts in the company
m Operating conditions, such as the material/grounding of the pipes (see Table)

4.3.1 Potential equalization for Promag D

m No reference electrode is integrated!
For the two ground disks of the sensor an electrical connection to the fluid is always ensured.
= Exampels for connections — 254

4.3.2 Potential equalization for Promag W, P, L

m Reference electrode integrated in the sensor as standard
= Exampels for connections — 55

4.3.3 Potential equalization for Promag H

No reference electrode is integrated!
For the metal process connections of the sensor an electrical connection to the fluid is always
ensured.

@ Caution!

If using process connections made of a synthetic material, ground rings have to be used to ensure
that potential is equalized (— B 37). The necessary ground rings can be ordered separately from
Endress+Hauser as accessories (— 21 77).

4.3.4 Exampels for potential equalization connections for Promag D

Standard case

Operating conditions Potential equalization

When using the measuring device in a:
m Metal, grounded pipe

m Plastic pipe

m Pipe with insulating lining

Potential equalization takes place via the ground terminal of the
transmitter (standard situation).

@y, Notel

When installing in metal pipes, we recommend you connect the
ground terminal of the transmitter housing with the piping.

200012172

Fig. 39:  Via the ground terminal of the
transmitter
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Special cases
Operating conditions Potential equalization
When using the measuring device in a:
m Metal pipe that is not grounded
This connection method also applies in situations where:
m Customary potential equalization cannot be ensured
m Excessively high equalizing currents can be expected
Potential equalization takes place via the ground terminal of the
transmitter and the two pipe flanges.
Here, the ground cable (copper wire, 6 mm? (0.0093 in?)) is
mounted directly on the conductive flange coating with flange
SCIews.
200012173
Fig. 40:  Via the ground terminal of the
transmitter and the flanges of the pipe .
When using the measuring device in a:
m Pipe with a cathodic protection unit
The device is installed potential-free in the pipe.
Only the two flanges of the pipe are connected with a ground
cable (copper wire, 6 mm?2 (0.0093 in?)). Here, the ground cable
is mounted directly on the conductive flange coating with flange
SCIews.
Note the following when installing:
m The applicable regulations regarding potential-free installation
must be observed.
= There should be no electrically conductive connection 200012174
between the pipe and the device. Fig. 41:  Potential equalization and cathodic
» The mounting material must withstand the applicable protection
torques. 1 Power supply isolation transformer
2 Electrically isolated
4.3.5 Exampels for potential equalization connections for
Promag L, W, P
Standard case
Operating conditions Potential equalization
When using the measuring device in a:
m Metal, grounded pipe
Potential equalization takes place via the ground terminal of the
transmitter (standard situation).
@y, Note!
When installing in metal pipes, we recommend you connect the
ground terminal of the transmitter housing with the piping. %
A0011892
Fig. 42:  Via the ground terminal of the
transmitter
Endress+Hauser 55

Q-Pulse Id: TMS536

Active: 10/12/2013

Page 151 of 537



Wiring

Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

Promag 50

56

Special cases

Operating conditions

Potential equalization

When using the measuring device in a:
m Metal pipe that is not grounded

This connection method also applies in situations where:
m Customary potential equalization cannot be ensured
m Excessively high equalizing currents can be expected

Both sensor flanges are connected to the pipe flange by means of
a ground cable (copper wire, 6 mm2 (0.0093 in?)) and grounded.
Connect the transmitter or sensor connection housing, as
applicable, to ground potential by means of the ground terminal
provided for the purpose.

Ground cable installation depends on the nominal diameter:

m DN < 300: The ground cable is mounted directly on the
conductive flange coating with the flange screws.

m DN > 350: The ground cable is mounted directly on the
metal transport bracket.

@y, Notel

The ground cable for flange-to-flange connections can be
ordered separately as an accessory from Endress+Hauser.

A0011893

Fig. 43:  Via the ground terminal of the
transmitter and the flanges of the pipe

When using the measuring device in a:
m Plastic pipe
m Pipe with insulating lining

This connection method also applies in situations where:
m Customary potential equalization cannot be ensured
m Excessively high equalizing currents can be expected

Potential equalization takes place using additional ground disks,
which are connected to the ground terminal via a ground cable
(copper wire, min. 6 mm?2 (0.0093 in?)). When installing the
ground disks, please comply with the enclosed Installation
Instructions.

4

A0011895

Fig. 44:  Via the ground terminal of the
transmitter

When using the measuring device in a:
m Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground
cable (copper wire, 6 mm?2 (0.0093 in?)). Here, the ground cable
is mounted directly on the conductive flange coating with flange
SCrews.

Note the following when installing:

m The applicable regulations regarding potential-free installation
must be observed.

m There should be no electrically conductive connection
between the pipe and the device.

= The mounting material must withstand the applicable
torques.

| 4

A0011896

Fig. 45:  Potential equalization and cathodic
protection

1 Power supply isolation transformer
2 Electrically isolated
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4.4 Degree of protection

The devices meet all the requirements of [P 67 degree of protection.

Compliance with the following points is mandatory following installation in the field or servicing in

order to ensure that IP 67 protection is maintained:

m The housing seals must be clean and undamaged when inserted into their grooves. The seals must
be dried, cleaned or replaced if necessary.

m All threaded fasteners and screw covers must be firmly tightened.

» The cables used for connection must be of the specified outside diameter — B 49.

m Firmly tighten the cable entries.

m The cables must loop down before they enter the cable entries ("water trap"). This arrangement
prevents moisture penetrating the entry. Always install the measuring device in such a way that
the cable entries do not point up.

m Remove all unused cable entries and insert plugs instead.

= Do not remove the grommet from the cable entry.

G W@i

a b

20001914
Fig. 46:  Installation instructions, cable entries

Caution!
Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protection
guaranteed by Endress+Hauser no longer applies.

Note!

The Promag L, Promag W and Promag P sensors can be supplied with [P 68 rating (permanent
immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed
remote from the sensor.

The Promag L sensors with [P 68 rating are only available with stainless steel flanges.

57
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4.5 Post-connection check
Perform the following checks after completing electrical installation of the measuring device:
Device condition and specifications Notes
Are cables or the device damaged (visual inspection)? -
Electrical connection Notes
Does the supply voltage match the specifications on the nameplate? m 8510250V AC (50 to 60 Hz)
= 2010 28 V AC (50 to 60 Hz)
11t040VDC
Do the cables used comply with the necessary specifications? — B49
Do the cables have adequate strain relief? -
Is the cable type route completely isolated? -
Without loops and crossovers?
Are the power-supply and signal cables correctly connected? See the wiring diagram inside the
cover of the terminal compartment
Are all screw terminals firmly tightened? -
Have the measures for grounding/potential equalization been correctly — B54
implemented?
Are all cable entries installed, firmly tightened and correctly sealed? — B57
Cables looped as "water traps"?
Are all housing covers installed and firmly tightened? -
58 Endress+Hauser
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5 Operation
5.1 Display and operating elements
The local display enables you to read all important parameters directly at the measuring point and
configure the device.
The display area consists of two lines; this is where measured values are displayed, and/or status
variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment
of display lines to variables at will in order to customize the display to suit your needs and
preferences (— "Description of Device Functions" manual).
. +48.25 xx/yy
+3702.6 x
— Escj
o|lole
|
2 3
A0001141
Fig. 47:  Display and operating elements
1 Liquid crystal display
The two-line liquid-crystal display shows measured values, dialog texts, error messages and information messages.
The display as it appears when normal measuring is in progress is known as the HOME position (operating mode).
— Upper display line: Shows primary measured values, e.g. volume flow in [ml/min/ orin [%].
— Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in [m3],
bar graph, measuring point designation
2 Plus/minus keys
— Enter numerical values, select parameters
— Select different function groups within the function matrix
Press the +/- keys simultaneously to trigger the following functions:
— EXxit the function matrix step by step — HOME position
— Press and hold down +/- keys for longer than 3 seconds — Return directly to HOME position
— Cancel data entry
3 Enter key
— HOME position — Entry into the function matrix
— Save the numerical values you input or settings you change
Endress+Hauser 59
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5.2 Brief operating instructions on the function matrix

Note!
m See the general notes on — 2 61.
m Detailed description of all the functions — "Description of Device Functions" manual

The function matrix comprises two levels, namely the function groups and the functions of the
function groups.

The groups are the highest-level grouping of the control options for the device. A number of
functions is assigned to each group. You select a group in order to access the individual functions
for operating and configuring the device.

1. HOME position — (=) — Enter the function matrix
2. Select a function group (e.g. OPERATION)

3. Select a function (e.g. LANGUAGE)
Change parameter/enter numerical values:
4 — select or enter enable code, parameters, numerical values
L] — save your entries

4.  Exit the function matrix:
— Press and hold down Esc key (-"2) for longer than 3 seconds — HOME position
— Repeatedly press Esc key (1) — return step by step to HOME position

'—Es

>3s

"
i

A0001142

Fig. 48:  Selecting functions and configuring parameters (function matrix)
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5.2.1 General notes

The Quick Setup menu (— = 71) is adequate for commissioning in most instances. Complex
measuring operations on the other hand necessitate additional functions that you can configure as
necessary and customize to suit your process parameters. The function matrix, therefore, comprises
a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of
function groups.

Comply with the following instructions when configuring functions:

® You select functions as described on — 5 60.

® You can switch off certain functions (OFF). If you do so, related functions in other function groups
will no longer be displayed.

m Certain functions prompt you to confirm your data entries.
Press % to select "SURE [ YES |" and press =) again to confirm. This saves your setting or starts a
function, as applicable.

m Return to the HOME position is automatic if no key is pressed for 5 minutes.

Note!

m The transmitter continues to measure while data entry is in progress, i.e. the current measured
values are output via the signal outputs in the normal way.

m [f the power supply fails, all preset and configured values remain safely stored in the EEPROM.

Caution!
All functions are described in detail, including the function matrix itself, in the "Description of
Device Functions" manual, which is a separate part of these Operating Instructions.

5.2.2  Enabling the programming mode

The function matrix can be disabled. Disabling the function matrix rules out the possibility of
inadvertent changes to device functions, numerical values or factory settings. A numerical code
(factory setting = 50) has to be entered before settings can be changed.

If you use a code number of your choice, you exclude the possibility of unauthorized persons
accessing data (— see the "Description of Device Functions" manual).

Comply with the following instructions when entering codes:

m [f programming is disabled and the % operating elements are pressed in any function, a prompt
for the code automatically appears on the display.

m [f "0" is specified as the customer's code, programming is always enabled.

m The Endress+Hauser service organization can be of assistance if you mislay your personal code.

Caution!

Changing certain parameters such as all sensor characteristics, for example, influences numerous
functions of the entire measuring system, particularly measuring accuracy.

There is no need to change these parameters under normal circumstances and consequently, they
are protected by a special code known only to the Endress+Hauser service organization.

Please contact Endress+Hauser if you have any questions.

5.2.3  Disabling the programming mode

Programming is disabled if you do not press the operating elements within 60 seconds following
automatic return to the HOME position.

You can also disable programming in the "ACCESS CODE" function by entering any number
(other than the customer's code).
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53 Displaying error messages

5.3.1 Type of error

Errors which occur during commissioning or measuring operation are displayed immediately. If two
or more system or process errors occur, the error with the highest priority is the one shown on the
display.

The measuring system distinguishes between two types of error:
m System errors — B 81:

This group comprises all device errors, e.g. communication errors, hardware faults, etc.
m Process errors — 2 83:

This group comprises all application errors, e.g. empty pipe, etc.

1— P XXXXXXXXXX
-4 #000 00:00:05

2 4 5 3

'A0000991

Fig. 49:  Error messages on the display (example)

1 Error type:
— P = process error
— S = system error
2 Error message type:
—% = fault message
— ! = notice message
3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty
Error number: e.g. #401
5 Duration of most recent error occurrence (in hours, minutes and seconds)

N

5.3.2  Error message types

Users have the option of weighting certain errors differently, in other words having them classed as
"Fault messages" or "Notice messages". You can define messages in this way with the aid of the
function matrix (— "Description of Device Functions" manual).

Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by
the measuring device.

Notice message (!)

m Displayed as — Exclamation mark (!), error type (S: system error, P: process error)
m The error in question has no effect on the outputs of the measuring device.

Fault message =)

m Displayed as — Lightning flash ( 7), error type (S: system error, P: process error).

m The error in question has a direct effect on the outputs.
The response of the individual outputs (failsafe mode) can be defined in the function matrix using
the "FAILSAFE MODE" function (— "Description of Device Functions" manual).

% Note!

For security reasons, error messages should be output via the status output.
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5.4 Communication
[n addition to local operation, the measuring device can be configured and measured values can be
obtained by means of the HART protocol. Digital communication takes place using the 4-20 mA
current output HART — [ 53.
The HART protocol allows the transfer of measuring and device data between the HART master and
the field devices for configuration and diagnostics purposes.
The HART master, e.g. a handheld terminal or PC-based operating programs (such as FieldCare),
require device description (DD) files which are used to access all the information in a HART device.
Information is exclusively transferred using so-called "commands". There are three different
command classes:
» Universal commands:
All HART device support and use universal commands.
The following functionalities are linked to them:
— Identify HART devices
— Reading digital measured values (volume flow, totalizer, etc.)
m Common practice commands:
Common practice commands offer functions which are supported and can be executed by most
but not all field devices.
m Device-specific commands:
These commands allow access to device-specific functions which are not HART standard. Such
commands access individual field device information, amongst other things, such as empty/full
pipe calibration values, low flow cutoff settings, etc.
Note!
The device has access to all three command classes. A list of all the "Universal commands" and
"Common practice commands" is provided on — B 65.
5.4.1 Operating options
For the complete operation of the measuring device, including device-specific commands, there are
DD files available to the user to provide the following operating aids and programs:
Field Xpert HART Communicator
Selecting device functions with a HART Communicator is a process involving a number of menu
levels and a special HART function matrix.
The HART manual in the carrying case of the HART Communicator contains more detailed
information on the device.
Operating program "FieldCare"
FieldCare is Endress+Hauser’s FDT-based plant Asset Management Tool and allows the
configuration and diagnosis of intelligent field devices. By using status information, you also have a
simple but effective tool for monitoring devices. The Proline flow measuring devices are accessed
via a service interface or via the service interface FXA193.
Operating program "SIMATIC PDM" (Siemens)
SIMATIC PDM is a standardized, manufacturer-independent tool for the operation, configuration,
maintenance and diagnosis of intelligent field devices.
Operating program "AMS" (Emerson Process Management)
AMS (Asset Management Solutions): program for operating and configuring devices.
Endress+Hauser 63
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5.4.2  Current device description files
The following table illustrates the suitable device description file for the operating tool in question
and then indicates where these can be obtained.
HART protocol:
Valid for device software: 2.03.XX — Function DEVICE SOFTWARE
Device data HART
Manufacturer ID: 11, (ENDRESS+HAUSER) — Function MANUFACTURER ID
Device ID: A pex — Function DEVICE ID
HART version data: Device Revision 6/ DD Revision 1
Software release: 07.2009
Operating program: Sources for obtaining device descriptions:
Handheld Field Xpert SEX100 Use update function of handheld terminal
FieldCare / DTM » www.endress.com — Download
m CD-ROM (Endress+Hauser order number 56004088)
m DVD (Endress+Hauser order number 70100690)
AMS www.endress.com — Download
SIMATIC PDM www.endress.com — Download
Tester/simulator: Sources for obtaining device descriptions:
Fieldcheck Update by means of FieldCare with the flow device FXA193/291 DTM in the
Fieldflash module
% Note!
The "Fieldcheck" tester/simulator is used for testing flowmeters in the field. When used in
conjunction with the "FieldCare" software package, test results can be imported into a database,
printed out and used for official certification. Contact your Endress+Hauser representative for more
information.
543 Device variables
The following device variables are available using the HART protocol:
Code (decimal) Device variable
0 OFF (not assigned)
1 Volume flow
250 Totalizer 1
251 Totalizer 2
At the factory, the process variables are assigned to the following device variables:
m Primary process variable (PV) — Volume flow
m Second process variable (SV) — Totalizer 1
m Third process variable (TV) — not assigned
m Fourth process variable (FV) — not assigned
% Note!
You can set or change the assignment of device variables to process variables using Command 51.
5.4.4  Switching HART write protection on/off
The HART write protection can be switched on and off using the HART WRITE PROTECT device
function (— "Description of Device Functions" manual).
64 Endress+Hauser
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54.5 Universal and common practice HART commands

The following table contains all the universal commands supported by the device.

Command data
(numeric data in decimal form)

Command No.
HART command / Access type

Response data
(numeric data in decimal form)

Universal commands

Device identification delivers information on the device and
the manufacturer. It cannot be changed.

0 Read unique device identifier none
Access type = read

The response consists of a 12 byte device ID:
— Byte O: fixed value 254

— Byte 1: Manufacturer ID, 17 = E+H

— Byte 2: Device type ID, 65 = Promag 50
— Byte 3: Number of preambles

— Byte 4: Universal commands rev. no.

— Byte 5: Device-specific commands rev. no.
— Byte 6: Software revision

— Byte 7: Hardware revision

— Byte 8: Additional device information

— Bytes 9-11: Device identification

1 Read primary process variable none — Byte 0: HART unit code of the primary process variable
Access type = read — Bytes 1-4: Primary process variable
Factory setting:

Primary process variable = Volume flow

@y Note!

» Manufacturer-specific units are represented using the
HART unit code "240".

® You can change the assignment of device variables to
process variables using Command 51.

2 Read the primary process variable | none — Bytes 0-3: actual current of the primary process variable in
as current in mA and percentage mA
of the set measuring range — Bytes 4-7: % value of the set measuring range

Access type = read Factory setting:

Primary process variable = Volume flow

@y Note!

You can change the assignment of device variables to process
variables using Command 51.

3 Read the primary process variable |none

as current in mA and four
dynamic process variables
Access type = read

24 bytes are sent as a response:
— Bytes 0-3: primary process variable current in mA

— Byte 4: HART unit code of the primary process variable

— Bytes 5-8: Primary process variable

— Byte 9: HART unit code of the second process variable
— Bytes 10-13: Second process variable

— Byte 14: HART unit code of the third process variable
— Bytes 15-18: Third process variable

— Byte 19: HART unit code of the fourth process variable
— Bytes 20-23: Fourth process variable

Factory setting:

m Primary process variable = Volume flow

m Second process variable = Totalizer 1

m Third process variable = OFF (not assigned)
m Fourth process variable = OFF (not assigned)

@y Note!

» Manufacturer-specific units are represented using the
HART unit code "240".

® You can change the assignment of device variables to
process variables using Command 51.

Endress+Hauser 65
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Command No.
HART command / Access type

Command data
(numeric data in decimal form)

Response data
(numeric data in decimal form)

6

Set HART shortform address
Access type = write

Byte O: desired address (0 to 15)
Factory setting: 0

@y Note!

With an address >0 (multidrop mode), the current

output of the primary process variable is set to 4 mA.

Byte O: active address

11

Read unique device identification
using the TAG (measuring point
designation)

Access type = read

Bytes 0-5: TAG

Device identification delivers information on the device and
the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID if the given TAG
agrees with the one saved in the device:

— Byte 0: fixed value 254

— Byte 1: Manufacturer ID, 17 = E+H

— Byte 2: Device type ID, 65 = Promag 50
— Byte 3: Number of preambles

— Byte 4: Universal commands rev. no.

— Byte 5: Device-specific commands rev. no.
— Byte 6: Software revision

— Byte 7: Hardware revision

— Byte 8: Additional device information

— Bytes 9-11: Device identification

12

Read user message
Access type = read

none

Bytes 0-24: User message

@y, Notel

You can write the user message using Command 17.

13

Read TAG, descriptor and date
Access type = read

none

— Bytes 0-5: TAG
— Bytes 6-17: descriptor
— Bytes 18-20: Date

@y, Notel

You can write the TAG, descriptor and date using
Command 18.

Read sensor information on
primary process variable

none

— Bytes 0-2: Sensor serial number

Byte 3: HART unit code of sensor limits and measuring
range of the primary process variable

Bytes 4-7: Upper sensor limit

Bytes 8-11: Lower sensor limit

Bytes 12-15: Minimum span

@y, Notel

= The data relate to the primary process variable
(= volume flow).

= Manufacturer-specific units are represented using the
HART unit code "240".

Read output information of
primary process variable
Access type = read

none

— Byte 0: Alarm selection ID

— Byte 1: Transfer function ID

— Byte 2: HART unit code for the set measuring range of the
primary process variable

— Bytes 3-6: upper range, value for 20 mA

— Bytes 7-10: lower range, value for 4 mA

— Bytes 11-14: Damping constant in [s]

— Byte 15: Write protection ID

— Byte 16: OEM dealer ID, 17 = E+H

Factory setting: Primary process variable = Volume flow

@y, Notel

= Manufacturer-specific units are represented using the
HART unit code "240".

® You can change the assighment of device variables to
process variables using Command 51.
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Command No.
HART command / Access type

Command data
(numeric data in decimal form)

Response data
(numeric data in decimal form)

16

Read the device production
number
Access type = read

none

Bytes 0-2: Production number

17 Write user message You can save any 32-character long text in the device | Displays the current user message in the device:
Access = write under this parameter: Bytes 0-23: Current user message in the device
Bytes 0-23: Desired user message
18 Write TAG, descriptor and date With this parameter, you can store an 8 character Displays the current information in the device:
Access = write TAG, a 16 character descriptor and a date: — Bytes 0-5: TAG
— Bytes 0-5: TAG — Bytes 6-17: descriptor
— Bytes 6-17: descriptor — Bytes 18-20: Date
— Bytes 18-20: Date
19 Write the device production Bytes 0-2: Production number Bytes 0-2: Production number

number
Access = write

The following table contains all the common practice commands supported by the
device.

Command No.

Command data

Response data

HART command / Access type (numeric data in decimal form) (numeric data in decimal form)
Common practice commands
34 Write damping value for primary | Bytes 0-3: Damping value of the primary process Displays the current damping value in the device:
process variable variable "volume flow" in seconds Bytes 0-3: Damping value in seconds
Access = write Factory setting:
Primary process variable = Current output damping
35 Write measuring range of primary | Write the desired measuring range: The currently set measuring range is displayed as a response:
process variable — Byte 0: HART unit code of the primary process — Byte 0: HART unit code for the set measuring range of the
Access = write variable primary process variable
— Bytes 1-4: upper range, value for 20 mA — Bytes 1-4: upper range, value for 20 mA
— Bytes 5-8: lower range, value for 4 mA — Bytes 5-8: lower range, value for 4 mA
Factory setting: @y, Note!
Primary process variable = Volume flow » Manufacturer-specific units are represented using the
%\ Note! HART unit code "240".
» The start of the measuring range (4 mA) must = You can ch.arﬁe the. a531anment of;ifwce variables to
correspond to the zero flow. process variables using Command 51.
m [f the HART unit code is not the correct one for the
process variable, the device will continue with the
last valid unit.
38 Device status reset (configuration |none none
/c\hange(i] ) @y, Note!
ceess = write It is also possible to execute this HART command when write
protection is activated (= ON)!
40 Simulate input current of primary | Simulation of the desired output current of the The momentary output current of the primary process
process variable primary process variable. An entry value of O exits the | variable is displayed as a response:
Access = write simulation mode: Bytes 0-3: Output current in mA
Bytes 0-3: Output current in mA
Factory setting:
Primary process variable = Volume flow
@y, Notel
You can set the assignment of device variables to
process variables using Command 51.
42 Perform master reset none none
Access = write
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Command No.
HART command / Access type

Command data
(numeric data in decimal form)

Response data
(numeric data in decimal form)

44

Write unit of primary process
variable
Access = write

Set unit of primary process variable. Only units which
are suitable for the process variable are transferred to
the device:

Byte 0: HART unit code

Factory setting:
Primary process variable = Volume flow

@y Note!

n [f the written HART unit code is not the correct
one for the process variable, the device will
continue with the last valid unit.

= [f you change the unit of the primary process
variable, this has a direct impact on the system
units.

The current unit code of the primary process variable is
displayed as a response: Byte 0: HART unit code

@y, Notel

Manufacturer-specific units are represented using the HART
unit code "240".

48 Read additional device status none The device status is displayed in extended form as the
Access = read response: Coding: see table — 2 69
50 Read assignment of the device none Display of the current variable assignment of the process
variables to the four process variables:
variables — Byte 0: Device variable code to the primary process
Access = read variable
— Byte 1: Device variable code to the second process variable
— Byte 2: Device variable code to the third process variable
— Byte 3: Device variable code to the fourth process variable
Factory setting:
m Primary process variable: Code 1 for volume flow
= Second process variable: Code 250 for totalizer
m Third process variable: Code O for OFF (not assigned)
m Fourth process variable: Code O for OFF (not assigned)
51 Write assignment of the device Setting of the device variables to the four process The variable assignment of the process variables is displayed
variables to the four process variables: as a response:
variables — Byte O: Device variable code to the primary process | — Byte 0: Device variable code to the primary process
Access = write variable variable
— Byte 1: Device variable code to the second process | — Byte 1: Device variable code to the second process variable
variable — Byte 2: Device variable code to the third process variable
— Byte 2: Device variable code to the third process — Byte 3: Device variable code to the fourth process variable
variable
— Byte 3: Device variable code to the fourth process
variable
Factory setting:
m Primary process variable: Volume flow
= Second process variable: Totalizer 1
m Third process variable: OFF (not assigned)
m Fourth process variable: OFF (not assigned)
53 Write device variable unit This command sets the unit of the given device The current unit of the device variables is displayed in the
Access = write variables. Only those units which suit the device device as a response:
variable are transferred: — Byte 0: Device variable code
— Byte 0: Device variable code — Byte 1: HART unit code
— Byte 1: HART unit code % Note!
Code of the supported device variables: See Manufacturer-specific units are represented using the HART
information — B 64 unit code "240".
@y, Note!
m [f the written unit is not the correct one for the
device variable, the device will continue with the
last valid unit.
m If you change the unit of the device variable, this
has a direct impact on the system units.
59 Write number of preambles in This parameter sets the number of preambles which | The current number of preambles is displayed in the response
response message are inserted in the response messages: telegram: Byte 0: Number of preambles
Access = write Byte 0: Number of preambles (4 to 20)
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5.4.6 Device status and error messages
You can read the extended device status, in this case, current error messages, via Command "48".
The command delivers information which is partly coded in bits (see table below).
% Note!
® You can find a detailed explanation of the device status and error messages and their elimination
on — 269
m Bits and bytes not listed are not assigned.
Byte | Bit Error No. | Short error description
0 001 Serious device error
0 1 011 Measuring amplifier has faulty EEPROM
2 012 Error when accessing data of the measuring amplifier EEPROM
1 031 S-DAT: defective or missing
1 2 032 S-DAT: Error accessing saved values
5 051 [/0 and the amplifier are not compatible.
3 3 111 Totalizer checksum error
4 121 [/0 board and amplifier not compatible.
4 3 251 Internal communication fault on the amplifier board.
4 261 No data reception between amplifier and /0 board
0 321 Coil current of the sensor is outside the tolerance.
5
7 339 Flow buffer:
The temporarily buffered flow portions (measuring mode for pulsating flow) could not be
0 340 cleared or output within 60 seconds.
1 341
2 342
3 343 Frequency buffer:
6 The temporarily buffered flow portions (measuring mode for pulsating flow) could not be
4 344 cleared or output within 60 seconds.
5 345
6 346
7 347 Pulse buffer:
The temporarily buffered flow portions (measuring mode for pulsating flow) could not be
0 348 cleared or output within 60 seconds.
1 349
2 350
3 351 Current output:
7 Flow is out of range.
4 352
5 353
6 354
7 355 Frequency output:
Flow is out of range.
0 356
8 1 357
2 358
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Byte | Bit Error No. | Short error description
3 359 Pulse output:
Flow is out of range.
4 360
8
5 361
6 362
10 7 401 Measuring tube partially filled or empty
2 461 EPD calibration not possible because the fluid's conductivity is either too low or too
high.
11
4 463 ?fhe EPD calibration values for empty pipe and full pipe are identical, and therefore
incorrect.
12 1 474 Maximum flow value entered is overshot
7 501 Amplifier software version is loaded. Currently no other commands are possible.
13 0 502 Upload/download of device files. Currently no other commands are possible.
3 601 Positive zero return active
H 7 611 Simulation current output active
0 612
1 613
2 614
3 621 Simulation frequency output active
P 4 622
5 623
6 624
7 631 Simulation pulse output active
0 632
1 633
2 634
16 3 641 Simulation status output active
4 642
5 643
6 644
17 7 671 Simulation of the status input active
0 672
1 673
18 2 674
3 691 Simulation of response to error (outputs) active
4 692 Simulation of volume flow active
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6 Commissioning

6.1 Function check

Make sure that all final checks have been completed before you start up your measuring point:
m Checklist for "Post-installation check" — 243
» Checklist for "Post-connection check" — 2158

6.2 Switching on the measuring device

Once the connection checks have been successfully completed, it is time to switch on the power
supply. The device is now operational. The measuring device performs a number of post switch-on
self-tests. As this procedure progresses the following sequence of messages appears on the local
display:

PROMAG 50

STARTUP. .. Start-up message

v

DEVICE SOFTWARE
V XX.XX.XX

Current software version

v

SYSTEM OK
—OPERATION

v

Beginning of normal measuring mode

Normal measuring mode commences as soon as start-up completes.
Various measured-value and/or status variables (HOME position) appear on the display.

Note!
If start-up fails, an error message indicating the cause is displayed.
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6.3 Quick Setup
In the case of measuring devices without a local display, the individual parameters and functions
must be configured via the operating program, e.g. FieldCare.
If the measuring device is equipped with a local display, all the important device parameters for
standard operation, as well as additional functions, can be configured quickly and easily by means
of the following Quick Setup menu.
6.3.1 "Commissioning" Quick Setup menu
This Quick Setup menu guides you systematically through the setup procedure for all the major
device functions that have to be configured for standard measuring operation.
- + i Qs -
— (&) —=| Quick Setup ™ | commission
[
HOME-POSITION Language
Defaults
[
Unit
Volume flow
Measuring
Mode
{
Current Output Freq.-/ Pulse Output Quit
!
Operation F
Mode
| |
i 1
Assign Assign Assign
Current Frequency Pulse
[ [ [
Current End Value Pulse
Span Freq. Value
[ [ [
Value Value Pulse
20 mA f max Width
[ [ [
Time Output Output
Constant Signal Signal
[ [ I
Failsafe Time Failsafe
Mode Constant Mode
[
Failsafe
Mode
Automatic parameterization
of the display
}
Quit Quick Setup
N
A0005413-EN
Fig. 50:  "QUICK SETUP COMMISSIONING" menu for the rapid configuration of important device functions
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6.4 Configuration
6.4.1 Current output: active/passive
The current output is configured as "active" or "passive" by means of various jumpers on the I/0O
board.
Warning!
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power
supply is switched off before you remove the cover of the electronics compartment.
1. Switch off power supply.
2. Remove the I/O board — B 88
3. Position the jumper — [Zo 51
@) Caution!
Risk of destroying the measuring device. Set the jumpers exactly as shown in the graphic. Pay
strict attention to the position of the jumpers as indicated in the graphic.
4. Installation of the I/0 board is the reverse of the removal procedure.
onll §
<[ @ 0%
& :
z 9P @ g i ]
. A :
o0 U@g‘ ul" 0%
5§ﬁguo gl QNS ——————»
258 L :
Sl A
o 0 2
@ 0 00 e dﬂdﬂﬁﬂ
‘Eu 04
Fig. 51:  Configuring current outputs using jumpers (1/O board)
1 Active current output (factory setting)
2 Passive current output
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6.5 Adjustment

6.5.1 Empty-pipe/full-pipe adjustment

Flow cannot be measured correctly unless the measuring tube is completely full.
This status can be permanently monitored using the Empty Pipe Detection:

m EPD = Empty Pipe Detection (with the help of an EPD electrode)

m OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring
electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable
for using EPD).

@ Caution!

Detailed information on the empty-pipe/full-pipe adjustment procedure can be found in the
"Description of Device Functions" manual:

m EPD/OED ADJUSTMENT (carrying out the adjustment).

m EPD (switching on and off EPD/OED).

m EPD RESPONSE TIME (input of the response time for EPD/OED).

% Note!

m The EPD function is not available unless the sensor is fitted with an EPD electrode.

m The devices are already calibrated at the factory with water (approx. 500 pS/cm).
If the fluid conductivity differs from this reference, empty-pipe/full-pipe adjustment has to be
performed again on site.

m The default setting for EPD when the devices are delivered is OFF; the function has to be activated
if required.

m The EPD process error can be output by means of the configurable relay output.

Performing empty-pipe and full-pipe adjustment (EPD)

1. Select the appropriate function in the function matrix:
HOME — (=) — [#)) — PROCESS PARAMETER — (&) — [2)) — EPD ADJUSTMENT

2. Empty the piping:
— The wall of the measuring tube should still be wet with fluid during EPD empty pipe
adjustment
— The wall of the measuring tube/the measuring electrodes should no longer be wet with
fluid during OED empty pipe adjustment

3.  Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and
press £ to confirm.

4.  After empty-pipe adjustment, fill the piping with fluid.

Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press £
to confirm.

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing &J.

7. Switch on empty pipe detection in the EPD function:
— EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and press = to confirm
— OED empty pipe adjustment: Select OED and confirm with [=].

@) Caution!
The adjustment coefficients must be valid before you can activate the EPD function. If
adjustment is incorrect the following messages might appear on the display:
— FULL = EMPTY
The adjustment values for empty pipe and full pipe are identical. In cases of this nature you
must repeat empty-pipe or full-pipe adjustment!
— ADJUSTMENT NOT OK
Adjustment is not possible because the fluid’s conductivity is out of range.
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6.6 Data storage device (HistoROM)
At Endress+Hauser, the term HistoROM refers to various types of data storage modules on which
process and measuring device data are stored. It is possible to plug these modules into other devices
to copy device configurations from one device to another, for example.
6.6.1 HistoROM/S-DAT (sensor-DAT)
The S-DAT is an exchangeable data storage device in which all sensor relevant parameters are
stored, i.e., diameter, serial number, calibration factor, zero point.
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7 Maintenance

No special maintenance work is required.

7.1 Exterior cleaning

When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the
surface of the housing and the seals.

7.2 Seals

The seals of the Promag H sensor must be replaced periodically, particulatly in the case of gasket
seals (aseptic version).

The period between changes depends on the frequency of cleaning cycles, the cleaning temperature
and the fluid temperature.

Replacement seals (accessories) — =2 77.
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8 Accessories
Various accessories, which can be ordered separately from Endress+Hauser, are available for the
transmitter and the sensor. Your Endress+Hauser service organization can provide detailed
information on the specific order codes on request.
8.1 Device-specific accessories
Accessory Description Order code
Proline Promag 50 Transmitter for replacement or storage. Use the order code to S50XXX — XXXXX**Hxx*
transmitter define the following specifications:
= Approvals
m Degree of protection/version
m Cable for remote version
= Cable entry
m Display/power supply/operation
m Software
» Qutputs/inputs
8.2 Measuring principle-specific accessories
Accessory Description Order code
Mounting set for Mounting set for the transmitter (remote version). Suitable for: DK5WM - *
Promag 50 transmitter | m Wall mounting
» Pipe mounting
m Panel-mounted installation
Mounting set for aluminum field housing. Suitable for:
= Pipe mounting
Wall-mounting kit for Wall-mounting kit for the Promag H sensor. DK5HM — **
Promag H
Cable for remote version | Coil and signal cables, various lengths. DK5CA — **
Mounting kit for Mounting kit consisting of: DKD** — **
Promag D, wafer version | = Mounting bolts
m Nuts incl. washers
m Flange seals
m Centering sleeves (if required for the flange)
Set of seals for Promag D | Set of seals consisting of two flange seals. DK5DD — ***
Mounting kit for Mounting kit consisting of: DKH** — ****
Promag H m 2 process connections
» Threaded fasteners
m Seals
Set of seals for Promag H | For regular replacement of the seals of the Promag H sensor. DKSHS — ***
Welding jig for Weld nipple as process connection: DK5SHW — ***
Promag H welding jig for installation in pipe.
Adapter connection for | Adapter connections for installing a Promag 10 H instead of a DKSHA — *****
Promag A, H Promag 30/33 A or Promag 30/33 H DN 25.
Ground rings for Ground rings for potential equalization. DKSHR — ***
Promag H
Ground cable for Ground cable for potential equalization. DK5GC — ***
Promag L, W, P
Ground disk for Ground disk for potential equalization. DK5GD — * * ***
Promag L, W, P
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Accessory

Description

Order code

Process display
RIA45

Multifunctional 1-channel display unit:
m Universal input

m Transmitter power supply

m Limit relay

= Analog output

RIA4S — ***xx%

Process display
RIA251

Digital display device for looping into the 4 to 20 mA current loop.

RIA251 —**

Field display unit
RIA16

Digital field display device for looping into the 4 to 20 mA current
loop.

RIA16 — ***

Application Manager
RMM621

Electronic recording, display, balancing, control, saving and event
and alarm monitoring of analog and digital input signals. Values
and conditions determined are output by means of analog and
digital output signals. Remote transmission of alarms, input values
and calculated values using a PSTN or GSM modem.

RMM621 —

Kk kkkkkkkKk

8.3 Communication-specific accessories

Accessory

Description

Order code

HART Communicator
Field Xpert SFX 100

Handheld terminal for remote configuration and for obtaining
measured values via the HART current output (4 to 20 mA) and
FOUNDATION Fieldbus.

Contact your Endress+Hauser representative for more information.

SEX100 — **x***x

Fieldgate FXA320

Gateway for remote interrogation of HART sensors and actuators

via Web browser:

m 2-channel analog input (4 to 20 mA)

m 4 binary inputs with event counter function and frequency
measurement

» Communication via modem, Ethernet or GSM

m Visualization via Internet/Intranet in Web browser and/or
WAP cellular phone

= Limit value monitoring with alarm by e-mail or SMS

m Synchronized time stamping of all measured values.

FXA320 _ kkkk*k

Fieldgate FXA520

Gateway for remote interrogation of HART sensors and actuators

via Web browser:

m Web server for remote monitoring of up to 30 measuring points

» Intrinsically safe version [EEx ia|IIC for applications in hazardous
areas

= Communication via modem, Ethernet or GSM

m Visualization via Internet/Intranet in Web browser and/or
WAP cellular phone

» Limit value monitoring with alarm by e-mail or SMS

m Synchronized time stamping of all measured values

m Remote diagnosis and remote configuration of connected HART
devices

FXA520 — ****

FXA195

The Commubox FXA195 connects intrinsically safe Smart
transmitters with HART protocol to the USB port of a personal
computer. This makes the remote operation of the transmitters
possible with the aid of configuration programs (e.g. FieldCare).
Power is supplied to the Commubox by means of the USB port

FXA195 -~
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8.4 Service-specific accessories

Accessory Description Order code

Applicator Software for selecting and planning flowmeters. The Applicator DXA80 - *
software can be downloaded from the Internet or ordered on
CD-ROM for installation on a local PC.

Contact your Endress+Hauser representative for more information.

Fieldcheck Tester/simulator for testing flowmeters in the field. When used in | 50098801
conjunction with the "FieldCare" software package, test results can
be imported into a database, printed out and used for official
certification.

Contact your Endress+Hauser representative for more information.

FieldCare FieldCare is Endress+Hauser's FDT-based asset management tool. | See the product page on
It can configure all intelligent field units in your system and helps | the Endress+Hauser
you manage them. By using status information, it is also a simple | Web site:

but effective way of checking their status and condition. www.endress.com

Memograph M graphic | The Memograph M graphic display recorder provides information | RSG40 —
display recorder on all the relevant process variables. Measured values are recorded | *******x*kxx
cotrectly, limit values are monitored and measuring points
analyzed. The data are stored in the 256 MB internal memory and
also on a DSD card or USB stick.

Memograph M boasts a modular design, intuitive operation and a
comprehensive security concept. The ReadWin® 2000 PC
software is part of the standard package and is used for configuring,
visualizing and archiving the data captured.

The mathematics channels which are optionally available enable
continuous monitoring of specific power consumption, boiler
efficiency and other parameters which are important for efficient
energy management.

FXA193 Service interface from the device to the PC for operation via FXA193 - *
FieldCare.
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9 Troubleshooting

9.1 Troubleshooting instructions

Always start troubleshooting with the checklist below if faults occur after start-up or during
operation. The routine takes you directly to the cause of the problem and the appropriate remedial
measures.

Check the display

No display visible and no 1. Check the supply voltage — terminals 1, 2

output signals present. 2. Check the power line fuse — 292

85 t0 260 V AC: 0.8 A slow-blow / 250 V
20to 55V AC / 16 to 62 V DC: 2 A slow-blow / 250 V

3. Measuring electronics defective — order spare parts — 77

No display visible, but 1. Check whether the ribbon-cable connector of the display module is correctly
output signals are plugged into the amplifier board — 2 88
present. 2. Display module defective — order spare parts — )77

3. Measuring electronics defective — order spare parts — 277

Display texts are in a Switch off power supply. Press and hold down both the [+)-) buttons and switch on the
foreign language. measuring device. The display text will appear in English (default) and is displayed at
maximum contrast.

Measured value Electronics board defective — order spare parts — 2177
indicated, but no signal at
the current or pulse
output.

)

Error messages on display

Errors which occur during commissioning or measuring operation are displayed immediately.
Error messages consist of a variety of icons: the meanings of these icons are as follows (example):

— Error type: S = system error, P = process error

— Error message type: 7 = fault message, ! = notice message

— EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty
— 03:00:05 = duration of error occurrence (in hours, minutes and seconds)

— #401 = error number

@ Caution!

» See the information on — B 62!

m The measuring system interprets simulations and positive zero return as system errors, but displays them as notice
message only.

Error number: System error (device error) has occurred — B 81
No. 001 - 399
No. 501 - 699
Error number: Process error (application error) has occurred — 2 83
No. 401 - 499
l
Other error (without error message)
Some other error has Diagnosis and rectification — [ 84
occurred.
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9.2 System error messages
Serious system errors are always recognized by the device as "Fault message", and are shown as a
lightning flash (7) on the display. Fault messages immediately affect the outputs.

@ Caution!
In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair.
The necessary procedures on — [ 6 must be carried out before you return a flowmeter to
Endress+Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will
find a master copy of this form at the back of this manual.
% Note!
Also observe the information on — B 62.
No. | Error message / Type ‘ Cause Remedy (spare part — E 87)

S = System error

% = Fault message (with an effect on the outputs)
! = Notice message (without an effect on the outputs)

No. # Oxx — Hardware error

7:# 032

001 |S: CRITICAL FAILURE Serious device error Replace the amplifier board.
7: 4001
011 |S: AMP HW EEPROM Amplifier: Replace the amplifier board.
7:#011 Defective EEPROM
012 |S: AMP SW EEPROM Amplifier: The EEPROM data blocks in which an error has occurred are
7:#012 Error accessing EEPROM data displayed in the TROUBLESHOOTING function.
Press Enter to acknowledge the errors in question; default values
are automatically inserted instead of the errored parameter values.
@y Note!
The measuring device has to be restarted if an error has occurred
in a totalizer block (see error No. 111 / CHECKSUM TOTAL).
031 | S: SENSOR HW DAT 1. S-DAT is not plugged into the amplifier board 1. Check whether the S-DAT is correctly plugged into the
7:# 031 correctly (or is missing). amplifier board.
2. S-DAT is defective. 2. Replace the S-DAT if it is defective.
Check that the new replacement DAT is compatible with the
measuring electronics.
032 |S: SENSOR SW DAT Check the:

- Spare part set number
- Hardware revision code

3. Replace measuring electronics boards if necessary.

4. Plug the S-DAT into the amplifier board.

No. # 1xx — Software error

#121

amplifier board are only partially compatible (possibly
restricted functionality).

@y, Note!

— This message is only listed in the error history.
— Nothing is shown on the display.

101 |S: GAIN ERROR AMP Gain deviation compared to reference gain > 25%. Replace the amplifier board.
7:# 101
111 | S: CHECKSUM TOTAL Totalizer checksum error. 1. Restart the measuring device.
L1l 2. Replace the amplifier board if necessary.
121 |S: A/ C COMPATIB. Due to different software versions, I/0O board and Module with lower software version has either to be updated by

FieldCare with the required software version or the module has to
be replaced.

No. # 2xx — Error in DAT / no communication

251 | S: COMMUNICATION I/0 | Internal communication fault on the amplifier board. Replace the amplifier board.
7:# 251
261 |S: COMMUNICATION I/0 | No data reception between amplifier and /0 board or | Check the BUS contacts.
7: #2061 faulty internal data transfer.
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No. |Error message / Type Cause ‘ Remedy (spare part — £ 87)

No. # 3xx — System limits exceeded

321 |S: TOL. COIL CURR. Sensor: /N Warning!

7:# 321 Coil current is out of tolerance. Switch off power supply before manipulating the coil current
cable, coil current cable connector or measuring electronics
boards!

Remote version:
1. Check wiring of terminals 41/42 — B 44
2. Check coil current cable connector.
Compact and remote version:
Replace measuring electronics boards if necessary
339 | S: STACK CUROUT n The temporarily buffered flow portions (measuring 1. Change the upper or lower limit setting, as applicable.
to 1: # 339 to 342 mode for pulsating flow) could not be cleared or output 2. Increase or reduce flow, as applicable
342 within 60 seconds. ' ’ '
Recommendations in the event of fault category = FAULT
343 | S: STACK FREQ. OUT n MESSAGE (%)
to I # 343 to 346 = Configure the fault response of the output to "ACTUAL
346 VALUE" so that the temporary buffer can be cleared.
m Clear the temporary buffer by the measures described under
[tem 1.
347 | S: STACK PULSE OUT n The temporarily buffered flow portions (measuring 1. Increase the setting for pulse weighting
to 1: # 343 to 346 mode for pulsating flow) could not be cleared or output 2. Increase the max. pulse frequency if the totalizer can handle
350 within 60 seconds. a higher number of pulses.
3. Increase or reduce flow, as applicable.
Recommendations in the event of fault category = FAULT
MESSAGE ()
m Configure the fault response of the output to "ACTUAL
VALUE" so that the temporary buffer can be cleared.
m (Clear the temporary buffer by the measures described under
[tem 1.
351 | S: CURRENT RANGE n Current output: 1. Change the upper or lower limit setting, as applicable.
;;_)4 I: %351 to 354 flow is out of range. 2. Increase or reduce flow, as applicable.
355 | S: FREQ. RANGE n Frequency output: 1. Change the upper or lower limit setting, as applicable.
3“5)8 l: #3550 358 flow 15 out of range. 2. Increase or reduce flow, as applicable.
359 | S: PULSE RANGE Pulse output: 1. Increase the setting for pulse weighting
to I: # 359 to 362 the pulse output frequency is out of range. 2. When selecting the pulse width, choose a value that can still
362 be processed by a connected counter (e.g. mechanical
counter, PLC etc.).

Determine the pulse width:

— Variant 1: Enter the minimum duration that a pulse must
be present at the connected counter to ensure its
registration.

— Variant 2: Enter the maximum (pulse) frequency as the
half "reciprocal value" that a pulse must be present at the
connected counter to ensure its registration.

Example:

The maximum input frequency of the connected counter is

10 Hz. The pulse width to be entered is:

! = 50 ms
2-10 Hz
20004437
3. Reduce flow.
82 Endress+Hauser
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No.

Error message / Type

Cause

Remedy (spare part — B 87)

No. # 5xx — Application error

1: # 502

program.
Currently no other functions are possible.

501 |S:SW.-UPDATE ACT. New amplifier or communication (I/0 module) Wait until the procedure is finished.
1:# 501 software version is loaded. The device will restart automatically.
Currently no other functions are possible.
502 | S: UP-/DOWNLOAD ACT | Uploading or downloading the device data via operating | Wait until the procedure is finished.

No. # 6xx — Simulation mode active

I: #698

test and simulation device.

601 | S: POS. ZERO-RETURN Positive zero return active Switch off positive zero return

1: # 601 Eib Caution!
This message has the highest display priority!

611 |S:SIM. CURR. OUT.n Simulation current output active

to :#611t0614

614

621 | S:SIM. FREQ. OUT. n Simulation frequency output active Switch off simulation

to 1: #621 to 624

624

631 | S:SIM. PULSEn Simulation pulse output active Switch off simulation

to 1: # 631 to 634

634

641 | S: SIM. STAT. OUT n Simulation status output active Switch off simulation

to I: # 641 to 644

644

671 | S:SIM. STATUS IN n Simulation status input active Switch off simulation

to 1 # 671 to 674

674

691 | S: SIM. FAILSAFE Simulation of response to error (outputs) active Switch off simulation
11 # 691

692 | S: SIM. MEASURAND Simulation of a measured variable active (e.g. mass Switch off simulation
I: #692 flow).

698 | S: DEV. TEST ACT. The measuring device is being checked on site via the | —

A}

9.3

Note!
Also observe the information on — =2 62.

Process error messages

No. |Error message / Type ‘Cause

Remedy (spare part — B 87)

P = Process error
% = Fault message (with an effect on the outputs)
! = Notice message (without an effect on the outputs)

401 | EMPTY PIPE Measuring tube partially filled or empty 1. Check the process conditions of the plant
f:# 401 2. Fill the measuring tube
461 | ADJ. NOT OK EPD calibration not possible because the fluid's The EPD function cannot be used with fluids of this nature.
1 # 461 conductivity is either too low or too high.
463 |FULL = EMPTY The EPD calibration values for empty pipe and full pipe | Repeat calibration, making sure procedure is correct — [ 74.
7. # 463 are identical, therefore incorrect.
Endress+Hauser 83
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9.4

Process errors without messages

Symptoms

’ Rectification

Remark: You may have to change or correct certain settings in functions in the function matrix in order to rectify the fault.

Flow values are negative, even though
the fluid is flowing forwards through
the pipe.

1. Remote version:
— Switch off the power supply and check the wiring — 2 44
— If necessary, reverse the connections at terminals 41 and 42

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function accordingly

Measured-value reading fluctuates
even though flow is steady.

—

Check grounding and potential equalization — [ 54

mA, irrespective of the flow signal at
any given time.

2. Check the fluid for presence of gas bubbles.
3. Inthe "SYSTEM DAMPING" function — increase the value
Measured-value reading shown on 1. Check grounding and potential equalization — B 54
display,. even though the ‘ﬂuid is aF a 2. Check the fluid for presence of gas bubbles.
standstill and the measuring tube is full.
3. Activate the "LOW FLOW CUTOFF" function, i.e. enter or increase the value for the switching point.
Measured-value reading on display, 1. Perform empty-pipe/full-pipe adjustment and then switch on Empty Pipe detection — B 74
even though measuring tube is empty. 2. Remote version: Check the terminals of the EPD cable — [ 44
3. Fill the measuring tube.
The current output signal is always 4 1. Select the "BUS ADDRESS" function and change the setting to "0".

2. Value for creepage too high. Reduce the value in the "LOW FLOW CUTOFF" function.

The fault cannot be rectified or some
other fault not described above has
arisen.

In these instances, please contact your
Endress+Hauser service organization.

The following options are available for tackling problems of this nature:

Request the services of an Endress+Hauser service technician

If you contact our service organization to have a service technician sent out, please be ready to quote the following
information:

— Brief description of the fault

— Nameplate specifications (— 2 7): order code, serial number

Returning devices to Endress+Hauser

The necessary procedures (— 2 6) must be carried out before you return a flowmeter requiring repair or calibration to
Endress+Hauser.

Always enclose a duly completed "Declaration of Conformity" form with the flowmeter. You will find a master copy of
this form at the back of this manual.

Replace transmitter electronics

Components in the measuring electronics defective — order spare parts — B 77

84
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9.5 Response of outputs to errors

Note!

The failsafe mode of totalizers, current, pulse and frequency outputs can be customized by means
of various functions in the function matrix. You will find detailed information on these procedures
in the "Description of Device Functions" manual.

You can use positive zero return to set the signals of the current, pulse and status outputs to their
fallback value, for example when measuring has to be interrupted while a pipe is being cleaned. This
function takes priority over all other device functions: simulations, for example, are suppressed.

Failsafe mode of outputs and totalizers
’ Process/system error is current Positive zero return is activated

@ Caution!
System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. See the
information on — B 65

Current output | MINIMUM VALUE Output signal corresponds to
0-20 mA - 0 mA "zero flow"

4-20 mA - 2 mA

4-20 mA HART — 2 mA

4-20 mA NAMUR —3.5 mA

4-20 mA HART NAMUR —3.5 mA
4-20 mA US — 3.75 mA

4-20 mA HART US — 3,75 mA
0-20 mA (25 mA) - 0 mA

4-20 mA (25 mA) - 2 mA

4-20 mA (25 mA) HART — 2 mA

MAXIMUM VALUE

0-20 mA — 22 mA

4-20 mA — 22 mA

4-20 mA HART — 22 mA

4-20 mA NAMUR — 22.6 mA
4-20 mA HART NAMUR — 22.6 mA
4-20 mA US — 22.6 mA

4-20 mA HART US — 22.6 mA
0-20 mA (25 mA) — 25 mA

4-20 mA (25 mA) — 25 mA

4-20 mA (25 mA) HART — 25 mA

HOLD VALUE
Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE
Measured value display on the basis of the current flow
measurement. The fault is ignored.

Pulse output MIN/MAX VALUE — FALLBACK VALUE Output signal corresponds to
Signal output — no pulses "zero flow"

HOLD VALUE
Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE
Fault is ignored, i.e. normal measured-value output on the basis of
ongoing flow measurement.

85
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Failsafe mode of outputs and totalizers

Process/system error is cutrrent

Positive zero return is activated

Frequency
output

FALLBACK VALUE
Signal output — 0 Hz

FAILSAFE LEVEL
Output of the frequency specified in the FALILSAFE VALUE
function.

HOLD VALUE
Measured value display on the basis of the
last saved value preceding occurrence of the fault.

ACTUAL VALUE
Measured value display on the basis of the current flow
measurement. The fault is ignored.

Output signal corresponds to
"zero flow"

Totalizer

STOP
The totalizers are paused until the error is rectified.

ACTUAL VALUE

The fault is ignored. The totalizer continues to count in accordance

with the current flow value.

HOLD VALUE

The totalizer continues to count the flow in accordance with the

last valid flow value (before the error occurred).

Totalizer stops

Status output

In the event of a fault or power supply failure:
Status output — non-conductive

No effect on status output

Active: 10/12/2013
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9.6 Spare parts

Detailed troubleshooting instructions are provided in the previous sections — 2 80
The measuring device, moreover, provides additional support in the form of continuous self-
diagnosis and error messages.

Fault rectification can entail replacing defective components with tested spare parts. The illustration
below shows the available scope of spare parts.

Note!

You can order spare parts directly from your Endress+Hauser service organization by providing the
serial number printed on the transmitter's nameplate — )7

Spare parts are shipped as sets comprising the following parts:
m Spare part

m Additional parts, small items (threaded fasteners, etc.)

= Mounting instructions

m Packaging

2N

N

20008
7]
.

S

AW

2D

A0009764

Fig. 52: Spare parts for Promag 50 transmitter (field and wall-mounted housings)

Power unit board (85 to 260 V AC, 20 to 55 V AC, 16 to 62V DC)
Amplifier board

1/0 board (COM module)
HistoROM / S-DAT (sensor data memory)
Display module

LA QN o~
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9.6.1 Removing and installing printed circuit boards

Field housing: removing and installing printed circuit boards — 53

Warning!

m Risk of electric shock!

Exposed components carry dangerous voltages. Make sure that the power supply is switched off
before you remove the cover of the electronics compartment.

m Risk of damaging electronic components (ESD protection). Static electricity can damage electronic
components or impair their operability. Use a workplace with a grounded working surface
purpose-built for electrostatically sensitive devices!

m [f you cannot guarantee that the dielectric strength of the device is maintained in the following
steps, then an appropriate inspection must be carried out in accordance with the manufacturet’s
specifications.

m When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement
to these Operating Instructions.

Caution!
Use only original Endress+Hauser parts.

1. Switch off power supply.
2. Unscrew cover of the electronics compartment from the transmitter housing.

3. Remove the local display (1) as follows:
— Press in the latches (1.1) at the side and remove the display module.
— Disconnect the ribbon cable (1.2) of the display module from the amplifier board.

4. Remove the screws and remove the cover (2) from the electronics compartment.

Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and
pull the board clear of its holder.

6. Remove amplifier board (5):
— Disconnect the plug of the electrode signal cable (5.1) including S-DAT (5.3) from the board.
— Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from
the board, i.e. without moving it to and fro.
— Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its
holder.

7. Installation is the reverse of the removal procedure.

Endress+Hauser
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A000265

Fig. 53:  Field housing: removing and installing printed circuit boards

1 Local display

1.1 Latch
1.2 Ribbon cable (display module)
2 Screws of electronics compartment cover

3 Aperture for installing/removing boards

4 Power supply board

5 Amplifier board

5.1  Electrode signal cable (sensor)

5.2 Coil current cable (sensor)

5.3 Histo-ROM / S-DAT (sensor data memory)
0 1/0 board
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Wall-mount housing: removing and installing printed circuit boards — 2 91

A Warning!

m Risk of electric shock!

Exposed components carry dangerous voltages. Make sure that the power supply is switched off
before you remove the cover of the electronics compartment.

m Risk of damaging electronic components (ESD protection). Static electricity can damage electronic
components or impair their operability. Use a workplace with a grounded working surface
purpose-built for electrostatically sensitive devices!

m [f you cannot guarantee that the dielectric strength of the device is maintained in the following
steps, then an appropriate inspection must be carried out in accordance with the manufacturet’s
specifications.

m When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement
to these Operating Instructions.

@ Caution!

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the

electronics module (2).
Then push up electronics module and pull it as far as possible out of the wall-mounted housing.

4. Disconnect the following cable plugs from amplifier board (7):

— Electrode signal cable plug (7.1) including S-DAT (7.3).

— Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable
and gently disconnect the plug from the board, i.e. without moving it to and fro.

— Ribbon cable plug (3) of the display module.

5.  Remove the screws and remove the cover (4) from the electronics compartment.

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose

and pull the board clear of its holder.

7. Installation is the reverse of the removal procedure.
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S
R

A0005409
Fig. 54:  Wall-mount housing: removing and installing printed circuit boards

1 Housing cover

2 Electronics module

3 Ribbon cable (display module)

4 Cover of electronics compartment (3 screws)
5 Aperture for installing/removing boards

0 Power supply board

7 Amplifier board

7.1  Electrode signal cable (sensor)

7.2 Coil current cable (sensor)

7.3 Histo-ROM / S-DAT (sensor data memory)
8 1/0 board
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9.6.2  Replacing the device fuse

A Warning!
Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power
supply is switched off before you remove the cover of the electronics compartment.

The main fuse is on the power supply board (— 2 92).
The procedure for replacing the fuse is as follows:

1. Switch off power supply.
2. Remove the power supply board: field housing — 2 88, wall-mount housing — 2 90

3.  Remove cap (1) and replace the device fuse (2).
Use only fuses of the following type:
— Power supply 20 to 55 VAC / 16 to 62V DC — 2.0 A slow-blow / 250 V;
5.2 x 20 mm
— Power supply 85 to 260 VAC — 0.8 A slow-blow / 250 V; 5.2 x 20 mm
— Ex-rated devices — see the Ex documentation.

4. Installation is the reverse of the removal procedure.

@ Caution!

Use only original Endress+Hauser parts.

a0001148

Fig. 55:  Replacing the device fuse on the power supply board

1 Protective cap
2 Device fuse

02 Endress+Hauser
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9.6.3  Replacing the exchangeable electrode

The Promag W sensor (DN 350 to 2000; 14" to 78") is available with exchangeable measuring
electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned
under process conditions.

3 2

s

10

2000444

Fig. 56:  Apparatus for replacing exchangeable measuring electrodes
View A = DN 1200 to 2000 (48" to 78")
View B= DN 350 to 1050 (14" to 42")

Allen screw

Handle

Electrode cable
Knurled nut (locknut)
Measuring electrode
Stop cock (ball valve)
Retaining cylinder
Locking pin (for handle)
Ball-valve housing

Seal (retaining cylinder)
Coil spring

NS> AN~

~ ~ o ™
=~

Endress+Hauser 03

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 189 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

Troubleshooting Promag 50
Removing the electrode Installing the electrode

Loosen Allen screw (1) and remove the cover. Insert new electrode (5) into retaining cylinder (7)
from below. Make sure that the seals at the tip of the
electrode are clean.

Remove electrode cable (3) secured to handle (2). Mount handle (2) on the electrode and insert
locking pin (8) to secure it in position.
@ Caution!
Make sure that coil spring (11) is inserted. This is
essential to ensure correct electrical contact and
correct measuring signals.

Loosen knurled nut (4) by hand. Pull the electrode back until the tip of the electrode

This knurled nut acts as a locknut. no longer protrudes from retaining cylinder (7).

Remove electrode (5) by turning handle (2). The Screw the retaining cylinder (7) onto ball-valve

electrode can now be pulled out of retaining cylinder housing (9) and tighten it by hand.

(7) as far as a defined stop. Seal (10) on the cylinder must be correctly seated

A Warning! and clean.

Risk of injury. @y, Note!

Under process conditions (pressure in the piping Make sure that the rubber hoses on retaining

system) the electrode can recoil suddenly against its cylinder (7) and stop cock (6) are of the same color

stop. Apply counter-pressure while releasing the (red or blue).

electrode.

Close stop cock (6) after pulling out the electrode as Open stop cock (6) and turn handle (2) to screw the

far as it will go. electrode all the way into the retaining cylinder.

A Warning!

Do not subsequently open the stop cock, in order to

prevent fluid escaping.

Remove the electrode complete with retaining Screw knurled nut (4) onto the retaining cylinder.

cylinder (7). This firmly locates the electrode in position.

Remove handle (2) from electrode (5) by pressing Use the Allen screw to secure electrode cable (3) to

out locking pin (8). Take care not to lose coil spring handle (2).

(11). @ Caution!
Make sure that the machine screw securing the
electrode cable is firmly tightened. This is essential
to ensure correct electrical contact and correct
measuring signals.

Remove the old electrode and insert the new Reinstall the cover and tighten Allen screw (a).

electrode.

Replacement electrodes can be ordered separately

from Endress+Hauser.
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9.7 Return

@ Caution!

Do not return a measuring device if you are not absolutely certain that all traces of hazardous
substances have been removed, e.g. substances which have penetrated crevices or diffused through
plastic.

Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged
to the owner-operator.

The following steps must be taken before returning a flow measuring device to Endress+Hauser,

e.g. for repair or calibration:

m Always enclose a duly completed "Declaration of contamination" form. Only then can
Endress+Hauser transport, examine and repair a returned device.

m Enclose special handling instructions if necessary, for example a safety data sheet as per EC
REACH Regulation No. 1907/2006.

m Remove all residues. Pay special attention to the grooves for seals and crevices which could
contain residues. This is particularly important if the substance is hazardous to health, e.g.
flammable, toxic, caustic, carcinogenic, etc.

% Note!

You will find a preprinted "Declaration of contamination" form at the back of these Operating
Instructions.

9.8 Disposal

Observe the regulations applicable in your country!

9.9 Software history

Date Software version Changes to software Operating
Instructions
11.2009 | Amplifier: Introduction of Calf history 71106181 / 12.09
V 2.03.XX 71105332 / 11.09
06.2009 | Amplifier: Introduction of Promag L 71095684 / 06.09
V 2.02.XX
03.2009 | Amplifier: Introduction of Promag D 71088677 / 03.09
V2.02.XX Introduction of new nominal diameter
11.2004 | Amplifier: Software update relevant only for production 50097089 / 10.03
1.06.01
Communication module:
1.04.00
10.2003 | Amplifier: Software expansion: 50097089 / 10.03
1.06.00 m Language groups
Communication module: m Flow direction pulse output selectable
1.03.00 New functionalities:
= Second Totalizer
» Adjustable backlight (display)
m Operation hours counter
= Simulation function for pulse output
m Counter for access code
m Reset function (fault history)
m Up-/download with FieldTool

Endress+Hauser 95
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Date Software version Changes to software Operating
Instructions
08.2003 Communication module: Software expansion: 50097089 / 08.03
1.02.01 m New / revised functionalities
New functionalities:
m Current span NAMUR NE 43
m Failsafe mode function
m Troubleshooting function
m System and process error messages
= Response of status output
08.2002 | Amplifier: Software expansion: 50097089 / 08.02
1.04.00 m New / revised functionalities
New functionalities:
m Current span NAMUR NE 43
s EPD (new mode)
m Failsafe mode function
= Acknowledge fault function
m Troubleshooting function
m System and process error messages
= Response of status output
03.2002 Amplifier: Software expansion: none
1.03.00 m Suitability for custody transfer
measurement Promag 50/51
06.2001 Amplifier: Software expansion: 50097089 / 06.01
1.02.00 m New functionalities:
Communication module: New functionalities:
1.02.00 m General device functions
= "OED" software function
m "Pulse width" software function
09.2000 | Amplifier: Software expansion: none
1.01.01 = Functional adaptations
Communication module:
1.01.00
08.2000 | Amplifier: Software expansion: none
1.01.00 = Functional adaptations
04.2000 | Amplifier: Original software 50097089 / 04.00
1.00.00
Communication module: Compatible with:
1.00.00 m FieldTool
» Commuwin II (version 2.05.03 and higher)
» HART Communicator DXR 275
(from OS 4.6) with Rev. 1, DD1
% Note!
Uploads or downloads between the individual software versions are only possible with a special
service software.
96 Endress+Hauser
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10 Technical data
10.1 Technical data at a glance
10.1.1  Application
- B5
10.1.2 Function and system design
Measuring principle Electromagnetic flow measurement on the basis of Faraday’s Law.
Measuring system - 87

10.1.3 Input

Measured variable

Flow velocity (proportional to induced voltage)

Measuring range

Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy

Operable flow range

Over 1000 : 1

Input signal Status input (auxiliary input)
m Galvanically isolated
mU=3t030VDC
m Ri=5kQ
m Can be configured for: totalizer reset, positive zero return, error message reset.
10.1.4 Output
Output signal Current output
m Galvanically isolated
m Active/passive can be selected:
— Active: 0/4 to 20 mA, R < 700 Q (HART: R; =2 250 Q)
— Passive: 4 to 20 mA, supply voltage Vg 18 to 30 V DC, R; 2150 Q)
m Time constant can be selected (0.01 to 100s)
m Full scale value adjustable
m Temperature coefficient: typ. 0.005% o.f.s./°C, resolution: 0.5 uA
o.f.s. = of full scale value
Pulse/frequency output
m Galvanically isolated
m Passive: 30 V DC / 250 mA
= Open collector
m Can be configured as:
— Pulse output
Pulse value and pulse polarity can be selected, max. pulse width adjustable (0.5 to 2000 ms)
— Frequency output
Full scale frequency 2 to 1000 Hz (f,,, = 1.25 Hz), on/off ratio 1:1, pulse width max. 10 s.
Endress+Hauser 97
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Signal on alarm

Current output

Failsafe mode can be selected (e.g. in accordance with NAMUR Recommendation NE 43)

Pulse/frequency output

Failsafe mode can be selected

Status output

"Not conductive" in the event of fault or power supply failure

Load

See "Output signal"

Switching output

Status output

m Galvanically isolated

m Max. 30 VDC/250 mA

= Open collector

m Can be configured for: error messages, empty pipe detection (EPD), flow direction, limit values

Low flow cut off

Low flow cut off, switch-on point can be selected as required

Galvanic isolation

08
Q-Pulse Id: TMS536

All circuits for inputs, outputs, and power supply are galvanically isolated from each other.
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10.1.5 Power supply

Electrical connections - D44
Supply voltage m 8510260V AC, 45 to 65 Hz
(power supply) m 20to 55V AC, 45to 65 Hz

m16t062VDC

Cable entry Power supply and signal cables (inputs/outputs):

m Cable entry M20 x 1.5 (8 to 12 mm/0.31 to 0.47 inch)
m Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)
m Threads for cable entries 2" NPT, G 15"

Connecting cable for remote version:

m Cable entry M20 x 1.5 (8 to 12 mm/0.31 to 0.47 inch)
m Sensor cable entry for armored cables M20 x 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)
m Threads for cable entries 2" NPT, G 14"

Cable specifications - B50

Power consumption Power consumption

m AC: <15 VA (incl. sensor)
m DC: <15 W (incl. sensor)

Switch-on current

m Max 3 A (<5 ms) for 260 V AC
m Max. 13.5 A (<5 ms) for 24 V DC

Power supply failure m Lasting min. 1 cycle frequency:
m EEPROM saves measuring system data
m S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter,
serial number, calibration factor, zero point etc.)

Potential equalization — B54
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10.1.6 Performance characteristics

Reference operating
conditions

To DIN EN 29104 and VDI/VDE 2641:

m Fluid temperature: +28 °C = 2 K
m Ambient temperature: +22 °C = 2 K
m Warm-up period: 30 minutes

Installation:

m Inlet run >10 x DN

m QOutlet run > 5 x DN

m Sensor and transmitter grounded.
m The sensor is centered in the pipe.

Maximum measured error

m Current output: plus typically + 5 uA

m Pulse output: + 0.5% o.r. + 1 mm/s
Option: + 0.2% o.r. + 2 mm/s (o.r. = of reading)
(0.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

[%]
2.5

2.0
0.5%
15

0.2%

N e o

0 TTTT T TTT

'A0005531

Fig. 57:  Max. measured errorin % of reading

Repeatability

Max. + 0.1% o.r. £ 0.5 mm/s (o.r. = of reading)

10.1.7 Operating conditions: Installation

Installation instructions

Any orientation (vertical, horizontal), restrictions and installation instructions — £ 13

Inlet and outlet run

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The
following inlet and outlet runs must be observed in order to meet accuracy specifications (— 2 16,
- 12):

m Inlet run: > 5 x DN

m Outlet run: > 2 x DN

Adapters

> B17

Length of connecting cable

100
Q-Pulse Id: TMS536

- 20
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10.1.8 Operating conditions: Environment

Ambient temperature range

m Transmitter:
— Standard: —20 to +60 °C (-4 to +140 °F)
— Optional: —40 to +60 °C (—40 to +140 °F)

@y, Notel
At ambient temperatures below —20 (—4 °F) the readability of the display may be impaired.

m Sensor:
— Flange material carbon steel: =10 to +60 °C (+14 to +140 °F)
— Flange material stainless steel: —40 to +60 °C (40 to +140 °F)

Caution!

m The permitted temperature range of the measuring tube lining may not be undershot or overshot
(— "Operating conditions: Process" — "Medium temperature range").

m Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

m The transmitter must be mounted separate from the sensor if both the ambient and fluid
temperatures are high.

Storage temperature

The storage temperature corresponds to the operating temperature range of the measuring
transmitter and the appropriate measuring sensors.

Caution!

m The measuring device must be protected against direct sunlight during storage in order to avoid
unacceptably high surface temperatures.

m A storage location must be selected where moisture does not collect in the measuring device. This
will help prevent fungus and bacteria infestation which can damage the liner.

Degree of protection

m Standard: IP 67 (NEMA 4X) for transmitter and sensor
m Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor.
Promag L only with stainless steel flanges.

Shock and vibration resistance

Acceleration up to 2 g following [EC 60068-2-6
(high-temperature version: no data available)

CIP cleaning

Caution!
The maximum fluid temperature permitted for the device may not be exceeded.

CIP cleaning is possible:
Promag P, Promag H

CIP cleaning is not possible:
Promag D, Promag L, Promag W

SIP cleaning

Caution!
The maximum fluid temperature permitted for the device may not be exceeded.

SIP cleaning is possible:
Promag H

SIP cleaning is not possible:
Promag D, Promag L, Promag W, Promag P

Electromagnetic compatibility
(EMC)

Endress+Hauser
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m As per [IEC/EN 61326 and NAMUR Recommendation NE 21
m Emission: to limit value for industry EN 55011

101
Active: 10/12/2013 Page 197 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

Technical data

Promag 50

10.1.9 Operating conditions: Process

Medium temperature range

102
Q-Pulse Id: TMS536

The permissible temperature depends on the lining of the measuring tube

Promag D
0 to +60 °C (+32 to +140 °F) for polyamide

Promag L

m —20 to +50 °C (-4 to +122 °F) for polyurethane (DN 50 to 300)
m 20 to +90 °C (-4 to +194 °F) for PTFE (DN 50 to 300)

Promag W

m 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 65 to 2000)
m —20 to +50 °C (-4 to +122 °F) for polyurethane (DN 25 to 1200)

Promag P

Standard

m —40 to +130 °C (—40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24"),
Restrictions — see the following diagrams

m 20 to +130 °C (-4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8"),
Restrictions — see the following diagrams

m 20 to +150 °C (-4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8"),
Restrictions — see the following diagrams

Optional
High-temperature version (HT): =20 to +180 °C (-4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8")
Ta [F1 |[°C] ‘ ‘
140 4 60
\\\
1 N
100 40
| ©)
| 20
1 o
0 0 PFA
7 O]
PTrE \
-40 1 -40 — 1
40 20 0 20 40 60 80 100 120 140 160 180 [°C]
T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T TF
40 O 100 200 300 360 [°F]

A0002660-ae

Abb. 58:  Compact version Promag P (with PFA- or PTFE-lining)

T, = ambient temperature; Tr = fluid temperature; HT = high-temperature version with insulation

@ = light gray area — temperature range from —10 to —40 °C (—14 to —40 °F) is valid for stainless steel version only
@ = diagonal hatched area — foam lining (HE) and degree of protection IP 68 = fluid temperature

max. 130°C / 266 °F

Endress+Hauser
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Ta [F1|[C]
140 4 60

40

100 —

20

PFA

0420
b @)
PTFE \
-40 - -40+—+H ‘
40 20 0 20 40 60 80 100 120 140 160 180 [°C]
T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T TF
40 0 100 200 300 360 [°F]

a0002671-ae

Abb. 59:  Remote version Promag P (with PFA- or PTFE-lining)

T, = ambient temperature; T = fluid temperature; HT = high-temperature version with insulation

@ = light gray area — temperature range from —10 to —40 °C (—14 to —40 °F) is valid for stainless steel version only
@ = diagonal hatched area — foam lining (HE) and degree of protection IP68 = fluid temperature

max. 130°C / 266 °F

Promag H

Sensor:
m DN 2 to 25: =20 to +150 °C (-4 to +302 °F)
m DN 40 to 100: —20 to +150 °C (-4 to +302 °F)

Seals:

m EPDM: —20 to +150 °C (-4 to +302 °F)
m Silicone: =20 to +150 °C (-4 to +302 °F)
m Viton: —20 to +150 °C (-4 to +302 °F)

m Kalrez: —20 to +150 °C (-4 to +302 °F)

Conductivity

A

The minimum conductivity is > 5 uS/cm (= 20 uS/cm for demineralized water)

Note!
Note that in the case of the remote version, the requisite minimum conductivity is also influenced
by the length of the connecting cable — B 20

Medium pressure range
(nominal pressure)

Endress+Hauser
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Promag D

m EN 1092-1 (DIN 2501)
—-PN 16

m ANSIB 16.5
— Class 150

m JIS B2220
- 10K

Promag L

m EN 1092-1 (DIN 2501)
— PN 10 (DN 50 to 300)
— PN 16 (DN 50 to 150)
m EN 1092-1, lap joint flange, stampel plate
— PN 10 (DN 50 to 300)
m ANSI B 16.5
— Class 150 (2" to 12")

103
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Promag W

= EN 1092-1 (DIN 2501)
— PN 6 (DN 350 to 2000}
— PN 10 (DN 200 to 2000}
— PN 16 (DN 65 to 2000}
— PN 25 (DN 200 to 1000}
— PN 40 (DN 25 to 150)

= ANSI B 16.5
— Class 150 (1" to 24")

— Class 300 (1" to 6")

" AWWA
— Class D (28" to 78")

u JIS B2220
— 10 K (DN 50 to 300)

— 20 K (DN 25 to 300)

m AS 2129

— Table E (DN 80, 100, 150 to 1200)
m AS 4087

— PN 16 (DN 80, 100, 150 to 1200)

Promag P

m EN 1092-1 (DIN 2501)
— PN 10 (DN 200 to 600)
— PN 16 (DN 65 to 600)
— PN 25 (DN 200 to 600)
— PN 40 (DN 15 to 150)
= ANSI B 16.5
— Class 150 (¥4" to 24")
— Class 300 (¥2" to 6")
= JIS B2220
— 10K (DN 50 to 300)
— 20K (DN 15 to 300)
= AS 2129
— Table E (DN 25, 50)
m AS 4087
— PN 16 (DN 50)

Promag H

The permissible nominal pressure depends on the process connection and the seal:

m 40 bar — flange, weld nipple (with O-ring seal)

m 16 bar — all other process connections

Active: 10/12/2013
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Pressure tightness

Endress+Hauser
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Promag D

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of < 60 °C (< 140 °F)

Promag L (Measuring tube lining: Polyurethane)

Promag L Resistance of measuring tube lining to partial vacuum
Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 50 °C 80°C
[mm] [inch] 77 °F 122 °F 176° F
50 to 300 2to0 12" 0 0 -
Promag L

Measuring tube lining: PTFE

Promag L Resistance of measuring tube lining to partial vacuum
Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 90 °C
77 °F 194 °F
[mm] [inch] [mbar] [psi] [mbar] [psi]
50 2" 0 0 0
65 - 0 40 0.58
80 3" 0 40 0.58
100 4" 0 135 1.96
125 - 135 1.96 240 3.48
150 6" 135 1.96 240 3.48
200 8" 200 2.90 290 4.21
250 10" 330 4.79 400 5.80
300 12" 400 5.80 500 7.25
Promag W
Promag W Measuring | Resistance of measuring tube lining to partial vacuum
Nominal diameter | tube lining | Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 50 °C 80°C 100°C | 130°C | 150°C | 180°C
[mm] [inch] 77 °F 122°F | 176°F | 212°F | 266 °F | 302°F | 356 °F
2510 1200 | 1 to 48" | Polyurethane 0 0 - - - - -
65 to 2000 | 3 to 78" | Hard rubber 0 0 0 - - - -
Promag P
Measuring tube lining: PFA
Promag P Resistance of measuring tube lining to partial vacuum
Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 80°C 100 °C 130 °C 150 °C 180 °C
[mm] [inch] 77 °F 176° F 212 °F 266 °F 302 °F 356 °F
25 1" 0 0 0 0 0 0
32 - 0 0 0 0 0 0
40 1% 0 0 0 0 0 0
50 2" 0 0 0 0 0 0
65 - 0 * 0 0 0 0
80 3" 0 * 0 0 0 0
100 4" 0 * 0 0 0 0
105
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Promag P Resistance of measuring tube lining to partial vacuum
Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 80°C 100 °C 130 °C 150 °C 180 °C
[mm] [inch] 77 °F 176° F 212 °F 266 °F 302 °F 356 °F
125 - 0 * 0 0 0 0
150 6" 0 * 0 0 0 0
200 8" 0 * 0 0 0 0
* No value can be quoted.
Promag P
Measuring tube lining: PTFE
Promag P Resistance of measuring tube lining to partial vacuum
Nominal diameter | Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 80°C 100 °C 130 °C 150°C | 180 °C
77 °F 176° F 212 °F 266 °F 302 °F | 356 °F
[mm] [inch] [mbar] [psi] [mbar] [psi] [mbar] [psi]
15 73 0 0 0 0 0 100 1.45 - -
25 1" 0 0 0 0 0 100 1.45 - -
32 - 0 0 0 0 0 100 1.45 - -
40 1" 0 0 0 0 0 100 1.45 - -
50 2" 0 0 0 0 0 100 1.45 - -
65 - 0 0 * 40 0.58 130 1.89 - -
80 3" 0 0 * 40 0.58 130 1.89 - -
100 4" 0 0 * 135 1.96 170 2.47 - -
125 - 135 1.96 * 240 3.48 385 5.58 - -
150 6" 135 1.96 * 240 3.48 385 5.58 - -
200 8" 200 2.90 * 290 4.21 410 5.95 - -
250 10" 330 4.79 * 400 5.80 530 7.69 - -
300 12" 400 5.80 * 500 7.25 630 9.14 - -
350 14" 470 6.82 * 600 8.70 730 10.59 - -
400 16" 540 7.83 * 670 9.72 800 11.60 - -
450 18" Partial vacuum is impermissible!
500 20"
600 24"

* No value can be quoted.

Promag H (Measuring tube lining: PFA)

Promag H Resistance of measuring tube lining to partial vacuum
Nominal diameter Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures
25°C 80° C 100 °C 130 °C 150 °C 180 °C
[mm] [inch] 77 °F 176° F 212 °F 266 °F 302 °F 356 °F
210 100 1/12 to 4" 0 0 0 0 0 0
Limiting flow - 18

Pressure loss

106

Q-Pulse Id: TMS536

m No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H:
only DN 8 and larger).
m Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters"
- B17)

Active: 10/12/2013
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10.1.10 Mechanical construction

Design, dimensions The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical
Information" for the device in question. This document can be downloaded as a PDF file from
www.endress.com. A list of the "Technical Information" documents available is provided in the
"Documentation" section on — ) 116.

Weight (SI units) Promag D
Weight data of Promag D in kg
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter

25 1" 4.5 2.5 6.0
40 1%" 5.1 3.1 6.0
50 2" 5.9 3.9 6.0
65 20" 6.7 4.7 6.0
80 3" 7.7 5.7 6.0
100 4" 104 8.4 6.0

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material)

Promag L (lap joint flanges)

Weight data of Promag L in kg
Nominal diameter Compact version Remote version (without cable)
Sensor Transmitter
[mm] [inch] EN (DIN) ANSI EN (DIN) ANSI
50 2" 10.6 10.6 8.6 8.6 6.0
65 2" 12.0 - 10.0 - 6.0
80 3" pS) 14.0 14.0 pS) 12.0 12.0 6.0
100 4" Z 16.0 2 16.0 Z 14.0 2 14.0 6.0
125 5" 21.5 % 19.5 % - 6.0
150 6" 255 | 8 | 255 35 | 8 | 235 6.0
200 8" - 45 45 - 43 43 6.0
250 10" % 65 65 % 63 73 6.0
300 12" 70 68 - 6.0
Transmitter Promag (compact version): 3.4 kg
(Weight data valid for standard pressure ratings and without packaging material)
Promag L (lap joint flanges, stamped plate)
Weight data of Promag L in kg
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] EN (DIN) Sensor EN (DIN) Transmitter
50 2" 7.2 5.2 6.0
65 2" 8.0 6.0 6.0
80 3" 9.0 7.0 6.0
100 4" - 11.5 - 9.5 6.0
125 5" é 15.0 é 13.0 6.0
150 6" 19.0 17.0 6.0
200 8" 37.5 355 6.0
250 10" 56.0 54.0 6.0
300 12" 57.0 55.0 6.0
Transmitter Promag (compact version): 3.4 kg
(Weight data valid for standard pressure ratings and without packaging material)
Endress+Hauser 107
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Promag W
Weight data of Promag W in kg
Nominal Compact version Remote version (without cable)
diameter
Sensor Trans-
[mm] [inch] | EN (DIN) / 7S ANSI/ | EN (DIN) / NS ANs[/ | mitter
AS* AWWA AS* AWWA
25 1" 7.3 7.3 7.3 53 5.3 53 6.0
32 1% | Q 8.0 7.3 - =] 6.0 5.3 - 6.0
40 | 1% | & 94 8.3 04 |& | 74 6.3 74 | 6.0
50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0
65 21" 12.0 11.1 - 10.0 9.1 - 6.0
80 3" 140 | . 12.5 14.0 120 | 10.5 12.0 6.0
Ne) o O o
100 4" ; 160 |~ 14.7 16.0 ; 140 |~ 12.7 14.0 6.0
125 | 5 | & | 215 200 o | - |7 | 195 190 |o | - | 60
D) D)
150 6" 25.5 245 | g 25.5 23.5 225 | g | 235 6.0
(3~ (3~
200 8" 45 419 | © 45 43 399 |© 43 6.0
250 10" 65 69.4 65 63 67.4 73 6.0
300 12" 70 72.3 110 68 70.3 108 6.0
350 14" 115 175 113 173 6.0
400 16" 135 205 133 203 6.0
450 18" 175 255 173 253 6.0
= S
500 20 z 175 285 z 173 283 6.0
600 24" 235 405 233 403 6.0
700 28" 355 400 353 398 6.0
- 30" - 460 - 458 6.0
800 32" 435 550 433 548 6.0
900 36" 575 800 573 798 6.0
1000 | 40" 700 900 698 898 6.0
- 42" - 1100 - 1098 6.0
1200 | 48" 850 1400 848 1398 6.0
a a
- 54" - 7] 2200 - 2 | 2198 6.0
1400 | - 1300 - 1298 S| - 6.0
- 60" | o - 2700 | o - 2698 6.0
7 Z
1600 - A | 1700 - A 1698 - 6.0
- 66" - 3700 - 3698 6.0
1800 | 72" 2200 4100 2198 4098 6.0
- 78" - 4600 - 4598 6.0
2000 - 2800 - 2798 - 6.0
Transmitter Promag (compact version): 3.4 kg
(Weight data valid for standard pressure ratings and without packaging material)
*Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600
108 Endress+Hauser
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Promag P
Weight data of Promag P in kg
Nominal Compact version Remote version (without cable)
diameter
Sensor Trans-
[mm] [inch] | EN (DIN) / s ANSI/ | EN (DIN) / i ANsI/ | mitter
AS* AWWA AS* AWWA
15 173 6.5 6.5 6.5 4.5 4.5 4.5 6.0
25 1" 7.3 7.3 7.3 5.3 53 53 6.0
32 1" § 8.0 7.3 - § 6.0 53 - 6.0
0 | 1w |5 o4 8.3 04 || 74 6.3 74 | 60
50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0
65 2" 12.0 11.1 - 10.0 9.1 - 6.0
80 | 3 140 |8 | 125 14.0 120 |3 | 105 120 | 6.0
100 4" ; 144 14.7 16.0 ; 14.0 12.7 14.0 6.0
125 s = 16.0 21.0 % - = 19.5 19.0 5 - 6.0
150 | 6 215 245 |8 | 255 235 25 || 235 | o0
200 8" 45 41.9 45 43 39.9 43 6.0
250 10" 65 69.4 75 63 67.4 73 6.0
300 12" 70 72.3 110 68 70.3 108 6.0
350 14" |2 115 175 |2 113 173 6.0
400 | 16" |& | 135 205 |& | 133 203 6.0
450 18" 175 255 173 253 6.0
500 20" 175 285 173 283 6.0
600 24" 235 405 233 403 6.0
Transmitter Promag (compact version): 3.4 kg
High-temperature version: + 1.5 kg
(Weight data valid for standard pressure ratings and without packaging material)
* Flanges according to AS are only available for DN 25 and 50.
Promag H
Weight data of Promag H in kg
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] DIN Sensor Transmitter
2 1/12" 52 2 6.0
4 5/32" 52 2 6.0
8 5/16" 5.3 2 6.0
15 2" 5.4 1.9 6.0
25 1" 5.5 2.8 6.0
40 1" 6.5 4.5 6.0
50 2" 9.0 7.0 6.0
65 2" 9.5 7.5 6.0
80 3" 19.0 17.0 6.0
100 4" 18.5 16.5 6.0
Transmitter Promag (compact version): 3.4 kg
(Weight data valid for standard pressure ratings and without packaging material)
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Promag D
Weight data of Promag D in lbs
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter
25 1" 10 6 13
40 15" 11 7 13
50 2" 13 9 13
80 3" 17 13 13
100 4" 23 19 13

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material)

Promag L (ANSI)

Weight data of Promag L in lbs

Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter

50 2" 23 19 13

80 3" 31 26 13
(=] (=]

100 4" 2 35 2 31 13

150 ¢ E 56 E 52 13
(&) (&)

200 8" 99 95 13

250 10" 143 161 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Promag P (ANSI/AWWA)
Weight data of Promag P in lbs
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter
15 5" 14 10 13
25 1" 16 12 13
40 11" 21 16 13
50 2" 23 19 13
80 3" 31 26 13
100 4" 35 31 13
150 6" o 56 o 52 13
= 0
200 8" 2 99 9 95 13
< )
250 10" © 165 © 161 13
300 12" 243 238 13
350 14" 386 381 13
400 16" 452 448 13
450 18" 562 558 13
500 20" 628 624 13
600 24" 893 889 13
Transmitter Promag (compact version): 7.5 lbs
High-temperature version: 3.3 lbs
(Weight data valid for standard pressure ratings and without packaging material)
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Promag W (ANSI/AWWA)
Weight data of Promag W in 1bs
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter
25 1" 16 12 13
40 1" 21 16 13
50 2" 23 19 13
80 3" 31 26 13
100 4" 35 31 13
150 6" 56 52 13
200 8" 3 99 3 %5 13
250 10" § 143 ‘é" 161 13
300 12" 243 238 13
350 14" 386 381 13
400 16" 452 448 13
450 18" 562 558 13
500 20" 628 624 13
600 24" 893 889 13
700 28" 882 878 13
- 30" 1014 1010 13
800 32" 1213 1208 13
900 36" 1764 1760 13
1000 40" 1985 1980 13
- 42" 2 2426 2 2421 13
1200 48" & 3087 & 3083 13
- 54" 4851 4847 13
- 60" 5954 5949 13
- 66" 8159 8154 13
1800 72" 9041 9036 13
- 78" 10143 10139 13
Transmitter Promag (compact version): 7.5 lbs
(Weight data valid for standard pressure ratings and without packaging material)

Promag H
Weight data of Promag H in lbs
Nominal diameter Compact version Remote version (without cable)
[mm] [inch] Sensor Transmitter
2 1/12" 11 4 13
4 5/32" 11 4 13
8 5/16" 12 4 13
15 A" 12 4 13
25 1" 12 6 13
40 1" 14 10 13
50 2" 20 15 13
65 2" 21 17 13
80 3" 42 37 13
100 4" 41 36 13
Transmitter Promag (compact version): 7.5 lbs
(Weight data valid for standard pressure ratings and without packaging material)
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Promag D
m Transmitter housing: powder-coated die-cast aluminum
m Sensor housing: powder-coated die-cast aluminum

m Measuring tube: polyamide, O-rings EPDM
(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW/W270)

m Electrodes: 1.4435/316L
= Ground disks: 1.4301/304

Promag L

m Transmitter housing:
— Compact housing: powder-coated die-cast aluminum
— Wall-mounted housing: powder-coated die-cast aluminum

m Sensor housing: powder-coated die-cast aluminum
m Measuring tube: stainless steel 1.4301 or 1.4306/304L
m Electrodes: 1.4435, Alloy C-22

m Flange
— EN 1092-1 (DIN 2501): 1.4306; 1.4307; 1.4301; RSt37-2 (S235JRG2)
— ANSI: A105; F316L

m Seals: to DIN EN 1514-1
m Ground disks: 1.4435/316L or Alloy C-22

Promag W

m Transmitter housing;
— Compact housing: powder-coated die-cast aluminum
— Wall-mounted housing: powder-coated die-cast aluminum

m Sensor housing
— DN 25 to 300: powder-coated die-cast aluminum
— DN 350 to 2000: with protective lacquering

m Measuring tube
— DN < 300: stainless steel 1.4301 or 1.4306/304L
(for flanges made of carbon steel with Al/Zn protective coating)
— DN > 350: stainless steel 1.4301 or 1.4306/304
(for flanges made of carbon steel with protective lacquering)

m Electrodes: 1.4435 or Alloy C-22, Tantalum

m Flange
— EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235]RG2); C22; FE 410W B
(DN < 300 with Al/Zn protective coating; DN > 350 with protective lacquering)
— ANSI: A105; F316L
(DN < 300 with Al/Zn protective coating; DN > 350 with protective lacquering)
— AWWA: 1.0425
— JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L
(DN < 300 with Al/Zn protective coating; DN > 350 with protective lacquering)
- AS 2129
— (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2)
— (DN 80, 100, 350, 400, 500) A105 or St44-2 (S275]R)
— AS 4087: A105 or St44-2 (S275]JR)

m Seals: to DIN EN 1514-1
m Ground disks: 1.4435/316L, Alloy C-22, Titanium, Tantalum

Endress+Hauser
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Promag P

m Transmitter housing:
— Compact housing: powder-coated die-cast aluminum
— Wall-mounted housing: powder-coated die-cast aluminum

m Sensor housing
— DN 15 to 300: powder-coated die-cast aluminum
— DN 350 to 2000: with protective lacquering

m Measuring tube
— DN < 300: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/Zn
protective coating
— DN > 350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/
Zn protective coating

m Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium

m Flange
— EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235]RG2); C22; FE 410W B
(DN < 300: with Al/Zn protective coating; DN > 350 with protective lacquering)
— ANSI: A105; F316L
(DN < 300 with Al/Zn protective coating; DN > 350 with protective lacquering)
— AWWA: 1.0425
— JIS: RSt37-2 (S235]JRG2); HII; 1.0425/316L
(DN < 300 with Al/Zn protective coating; DN > 350 with protective lacquering)
- AS 2129
— (DN 25) A105 or RSt37-2 (S235JRG2)
— (DN 40) A105 or St44-2 (S275]R)
— AS 4087: A105 or St44-2 (S275]R)

m Seals: to DIN EN 1514-1
m Ground disks: 1.4435/316L or Alloy C-22

Promag H

» Transmitter housing:
— Compact housing: powder-coated die-cast aluminum
or stainless steel field housing (1.4301/316L)
— Wall-mounted housing: powder-coated die-cast aluminum
— Window material: glas or polycarbonate

m Sensor housing: stainless steel 1.4301
» Wall mounting kit: stainless steel 1.4301
m Measuring tube: stainless steel 1.4301

m Electrodes:
— Standard: 1.4435
— Option: Alloy C-22, Tantalum, Platinum

m Flange:
— All connections stainless-steel 1.4404/316L
— EN (DIN), ANSI, JIS made of PVDF
— Adhesive fitting made of PVC

m Seals
— DN 2 to 25: O-ring (EPDM, Viton, Kalrez), gasket seal (EPDM, Viton, silicone)
— DN 40 to 100: gasket seal (EPDM, Viton, silicone)

m Ground rings: 1.4435/316L (optional: Tantalum, Alloy C-22)

Material load diagram

Endress+Hauser

Q-Pulse Id: TMS536

The material load diagrams (pressure-temperature graphs) for the process connections are to be
found in the "Technical Information" documents of the device in question:
List of supplementary documentation — B2 116.
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Fitted electrodes

Promag D

m 2 measuring electrodes for signal detection

Promag L, W and P

m 2 measuring electrodes for signal detection
m | EPD electrode for empty pipe detection
m | reference electrode for potential equalization

Promag H

m 2 measuring electrodes for signal detection
m | EPD electrode for empty pipe detection (apart from DN 2 to 15)

Process connections

Promag D

Wafer version — without process connections

Promag L

Flange connections:
= EN 1092-1 (DIN 2501)
= ANSI

Promag W and P

Flange connections:
m EN 1092-1 (DIN 2501)
— DN <300 =form A
— DN > 350 = flat face
— DN 65 PN 16 and DN 600 PN 16 only as per EN 1092-1
= ANSI
m AWWA (only Promag W)
m JIS
m AS

Promag H

With O-ring:

m Weld nipple DIN (EN), ISO 1127, ODT/SMS
m Flange EN (DIN), ANSI, JIS

m Flange made of PVDF EN (DIN), ANSI, JIS

m External thread

m Internal thread

= Hose connection

m PVC adhesive fitting

With gasket seal:

m Weld nipple DIN 11850, ODT/SMS

m Clamp ISO 2852, DIN 32676, L14 AM7

m Threaded joint DIN 11851, DIN 11864-1, ISO 2853, SMS 1145
m Flange DIN 11864-2

Surface roughness

114

Q-Pulse Id: TMS536

All data relate to parts in contact with fluid.

m Liner — PFA: 0.4 um (15 pin)
m Electrodes: 0.3 to 0.5 pm (12 to 20 pin)
m Process connection made of stainless-steel (Promag H): < 0.8 pm (31 pin)

Active: 10/12/2013
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10.1.11 Human interface

Display elements

A}

m Liquid crystal display: illuminated, two-line, 16 characters per line
m Custom configurations for presenting different measured-value and status variables
m 2 totalizers

Note!
At ambient temperatures below —20 (—4 °F) the readability of the display may be impaired.

Operating elements

m [ocal operation with three keys (=J, +J, £)
m "Quick Setup" menus for straightforward commissioning

Language groups

Language groups available for operation in different countries:
m Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch and Portuguese
m Eastern Europe/Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech
m Southeast Asia (SEA):

English, Japanese, Indonesian

Note!
You can change the language group via the operating program "FieldCare".

Remote operation

Operation via HART protocol and Fieldtool

10.1.12 Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives.
Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.
C-tick mark The measuring system meets the EMC requirements of the Australian Communications and Media

Authority (ACMA)

Ex approval

Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be
supplied by your Endress+Hauser Sales Center on request. All explosion protection data are given
in a separate documentation which is available upon request.

Sanitary compatibility

Promag D, L, W and P

No applicable approvals or certification

Promag H

m 3A authorization and EHEDG-tested
m Seals: in conformity with FDA (except Kalrez seals)

Drinking water approval

Endress+Hauser

Q-Pulse Id: TMS536

Promag D, L and W

= WRAS BS 6920
m ACS

m NSF 61

m KTW/W270

Promag P and H

No drinking water approval

115
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Pressure Equipment Directive

Promag D and L

No pressure measuring device approval

Promag W, Pand H

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to

Article 3 (3) of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed
and manufactured according to good engineering practice. Where necessary (depending on the fluid
and process pressure), there are additional optional approvals to Category II/11I for larger nominal
diameters.

Other standards and
guidelines

116

Q-Pulse Id: TMS536

= EN 60529
Degrees of protection by housing (IP code).

m EN 61010-1
Safety requirements for electrical equipment for measurement, control and laboratory use

m [EC/EN 61326
Electromagnetic compatibility (EMC requirements)

= ANSI/ISA-S82.01
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment
- General Requirements. Pollution degree 2, Installation Category I1.

= CAN/CSA-C22.2 (No. 1010.1-92)
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use.
Pollution degree 2, Installation Category I.

= NAMUR NE 21
Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

= NAMUR NE 43
Standardization of the signal level for the breakdown information of digital transmitters with
analog output signal.

10.1.13 Ordering information

Your Endress+Hauser service organization can provide detailed ordering information and
information on the order codes on request.

10.1.14 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the
transmitter and the sensor — £ 77.

Your Endress+Hauser service organization can provide detailed information on the specific order
codes on request.

10.1.15 Documentation

m Flow measuring technology (FAOO5D/06)

m Technical Information Promag 50D (TI082D/06)

m Technical Information Promag 50L (TI097D/06)

m Technical Information Promag 50W, 53W (TI1046D/06)

m Technical Information Promag 50P, 53P (TI047D/06)

m Technical Information Promag 50H, 53H (TI048D/06)

m Description of Device Functions Promag 50 HART (BA049D/06)

m Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc.

Endress+Hauser
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Index
A Error messages
ACCESSOTIS . v vt et e 77 Process error (application error) .................. 83
AQBDIETS . ... oo 17 System errors (device errors) .. .................. 81
Ambient temperature range. . .. .............e..... 101 European Pressure Equipment Directive. ............. 116
Applicator (selection and configuration software) . . . ... .. 79 Exapproval........ ... 115
APPIOVALS .« o o o ve et e e e 9,115 Exterior cleaning. ............civii i, 76
C F
Cable NIV .« v o e e e e e 09 Field Xpert SEX100 . ... ..o v 53
Cable SPecifications . . .« o vvvove e e 49 FeldCare. ... 03,79
Calibration factor . . .. .. .. oo oo 8-9 Fieldcheck (tester and simulator) .. .................. 79
CEMAK . - oo o oo e 115 Fitted electrodes .. ..., 114
CE mark (Declaration of Conformity). . ................ ) Flow rate/limits. . ... .o et i i 18
Centering sleeve Function matrix
PromagD ...t 22 Brief operating instructions. .. ......... .. ... .. ... 60
CertifICates . . v v v et ee e e e e 9,115 Fuse, replacing ........... ... 92
CIP Cleaning . . ..o vv et e 101 EXAI93. . civiii 79
Cleaning (exterior cleaning). . ...................... 76 EXAIOS5. covii i 78
Code entry (function matrix)...............cve.... 61
Commissioning G
General . . . ..o 71 Galvanicisolation .......... .o, 08
TWO CULTENE OULPULS + « « v v eveeeeeee e e eee s 73 Gewicht ... it e 110
Commissioning Quick Setupmenu . ................. 72 Ground cable
Commubox EXA 195 [electrical connection) ........ 53, 78 Promag L 24
COMMUNICAtON .+ .\ttt et e e eee s 63 Promag P 31
Conductivity of fluid . . .. ... .o 103 Promag Wi 26
Connecting cable ...........covuiieieiiinnnnn... 20 Grounding rings
Connection PromagH ..... ... . . . 37
Check ..o 58 H
HART ..o 53
Remoteversion ...........ovvvvvivninenan.. 44 HART
Cockmark. ..o s | Command s 63
Current output OMmMANs ..o
) . . . Communicator DXR375 ....... ... ..o, 63
Configuration (aCtVe/passive) . ..o vvvveses 73 Device description files. . ........... ..., 64
D Device status / Error messages. .................. 69
Declaration of Conformity (CE mark). . . ... ............ 0 Write protection. . ......covii i 64
Degree 0f ProteCtion . .« v .o vvveeee e 57,101 Hazardous substances .............coviieiienn.n.. 95
DESIEN -+ v v e e e e e 107 High-temperature version ...............c.cvun.... 32
Device description files . .. ........oouuriiiiinnn... 64 HOME position (operating mode). . .................. 59
Device variable via HART protocol. . . ................ 64 I
Display ,
Elements . . . . 59,115 Incoming acceptance. ............viinennnnnnn.. 11
TUrning the display - . .« v vvveeeeseeeenns 40 Inlet/ ogtlet 0 PP 16
Documentation. .. ......ovviiinineninnennen.. 116 Inst;lrlsgl(;ré D 21
Drinking water approval .. ......... .. ... 115 PromagH ... ..o 36
E PromagL........ .. . i 24
Electrical connection PromagP...... ... . 31
Commubox FXA 191 . . ..., 53 Promag W 26
HART handheld terminal . . ..................... 53 | [Installation conditions
Electrical CONNECHONS . . o\ vt v veeeeeee e eeee e 99 Adapters . ... 17
Electrodes DIimensions .. ..vovvtnnn e 13
EPD electrode . . ......oooeeeeeeeee 15 Downpipe..............oooiiiiii 14
EMC (electromagnetic compatibility)............. 49,101 EPD ele;trode """"""""""""""""""""""" 15
Empty-pipe/full-pipe adjustment. . .................. 74 Foundations, SUpports ............cceeeiunenen.. 17
EITOT MESSAZE LYPES. -« « -+« v e e eee e e e 62 Inlet/outletrun . ......covit i 16
Endress+Hauser 117
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Installation of pumps . ... ... i 13 P
Mounting location . ...t 13 Performance characteristics. ... ................... 100
Orientation . ...........oooviiiiiit 15 Pig (Cleaning) . ... ..ovueeet e 38
Partially filled pipes . ........cvviii i, 14 Post-installation
Vibrations . ......cooviiiii i 16 CheCK . o o o 43
Installing the wall-mount housing . .................. 41 Potential equalization . . ... .........oueuueeenenn... 54
L Power consumption . ........oiiit i 99
POWer SUPPLY .« v oot et e 99
Language groups . ........... ..o 115 Power supply failure . . . .........ouiiii. .. 99
Load ..o 98 Pressure Equipment Directive. .................... 116
Local display Pressure loss
See Display Adapters (reducers, expanders) . ................. 17
Low flow cut off .. ..o 98 Pressure tightness. . .. ..ottt 105
M Process connections . ..., 114
Maint 76 Process error mMesSages « . v v v v e e cn e 83
Main .eriance """"""""""""""""""" 112 Process errors (definition) .. ......... ..., 62
aterial ... R R R PR Programming mode
Material load diagram . ................. 113 Disable 61
Maximum measured eIror. . ............ 100 Enable. ... 61
Measured variable . . .. ...oovte e 97 Promagd
Measur@ng principle. .. ... 97 Centering sleeve . . . ... vvveeeeeeesee 2
Measur METANGE ..o 97 Installation ..........oouuininnin i, 21
Measuring System . ... v ee et it it 97 MOUNHNZ DOIES « + + + v v e e 2
Mechanical construction . ............... 107 Seals 21
Medium pressure range. ................ 103 Tightening torques . ...........vuerenenennnnn. 23
Medium temperature range. .. ........... 102 Promag D mounting kit 21
Mounting bolts o OB AL e
Prqmag Do 22 Cleaning with pigs. . .o v v i i i 38
Mounting the sensor Grounding ring ..........ciiiiiiiii 37
See Installing the sensor Installation 36
N SRS . vt 36
Nameplate specifications PrOI\T/]Vaeédmeple ................................ 38
S:I?SI;?CUOHS """""""""""""""""" g Ground cable ........vuiiiii i 24
Transmitter ... ... i 7 ISnstlallanon “““““““““““““““““ gj
Nominal diameter and flow rate Tga st. e .t ................................. ”
Promag W ... ..o 18 Promleilgl Pe PG TOIGUES . vvve e
(o) Groundcable ........ ... i 31
Operable lOW TaNEe .. ... vvve et eee e 97 High-temperature Version . ..................... 32
Operating conditions Installation . ......... . i 31
Environment . . . ... ..o oo, 101 S?als R R 31
PrOCESS o o o oo oo 102 Tightening torques ...........vuiuiiinnnan. 32
Operating elements . . . ......vvueeneeennenn... 59,115 PrOIgag Wd o 2%
OPETAtON .« . o ottt et e e e e e 59 TOUNA CaDIE . v vvvveeeee e
Device description files. . ...........ouvueenenn... 64 ISnstlallann """"""""""""""""" 32
FieldCare. .. .......oviiuiiiii i, 63 G . v
Operating Programs . . ... ...ouveereeeneennnn.. 63 Tightening torques .............oveviiiennnn 26
Operational safety . . ......coviiiii i 5 Q
Order code .
Accessories 77 QUICK SEtUP .+« v v et e e 72
A7 =101Y ) 9 R
Ordéerlng code 8 Reference operating conditions .. .................. 100
Tensor Tt 7 Registered trademarks. .. ...... ... oL 10
rgnsmltter Trtrrrrrrmememr e Remote operation . .. ........covivivnvnnan.. 115
Ordering information. . ................ 116 Remote version
OUtPUL &« vttt e e e e e e 97 Connection . . . .. a4
Repair. . ..o e 95
118 Endress+Hauser
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Repeatability . ... ..o ii i . 100 W
Replacing Wall-mount housing, installing ..................... 41
Exchangeable electrode . ....................... 93 | Welght oot 107
RESPONSE 0 EITOTS . .. -+ o+ eeaee e 85 | WARING. ..ot 44
Returning devices .. ......coiiinii i 95
S
Safety ICONS. o vt e 6
Safety instructions. . ..o oottt 5
Sanitary compatibility ........... ... i 115
S-DAT (HistoROM) . . ..ot 75
SealS . ot e 76
PromagD ........ . 21
PromagH ........ ... 36
PromagL.........cco i 24
PromagP......... ... 31
PromagW. ... ..ot 26
Serial number
SeNSOT . Lt 8-9
Transmitter ... ... 7
Service interface FXA 193 .. ... .. ... ... L., 79
Shockresistance .........coviii i 101
Signalonalarm.........oviuieernrenenenenennnn. 98
SIPcleaning . .......coviiiiiiiniiii e 101
Software
Amplifierdisplay . ..........c i 71
SPArE PaItS & vttt e e 87
Standards, guidelines. .. .......... ... i, 116
Storage temperature .. .......vv e eienenenenenann 101
Supply voltage. .. .o oo e 99
Surface roughness . . ...oovte it 114
Switching on (measuring device) .. .................. 71
System error MeSSAZeS. « v v v v v ettt eeeaeennns 81
System errors (definition). . ......... ... ... ... 62
T
Technicaldata. ........ooveieniin i, 97
Temperature
Ambient ...... ... 101
Medium . .ovvee 102
SIOTAgE © vt e 101
Tightening torques
PromagD ....... .. 23
PromagL.........cco it 25
PromagP......... ... 32
PromagW. ... ..o 26
Transmitter
Electrical connection .. .........ooviiian... 50
Installing the wall-mount housing ................ 41
Turning the field housing (aluminum) ............. 39
Turning the field housing (stainless steel) ........... 39
Troubleshooting . .........c.oviiiniinnan... 80
Types of error (system and process errors) .. ........... 62
\"
Vibration resistance. .. .........c. i 101
VIDrations . .« v v vt e 16
Endress+Hauser 119
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People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erklarung zur Kontamination und Reinigung

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N | | | | | | | clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

0 ° Bitte geben Sie die von E+H mitgeteilte Riicklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch aulSen auf der Verpackung. Nichtbeachtung dieser Anweisung fiihrt zur Ablehnung ihrer Lieferung.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material

and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the

packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die unterschriebene

"Erkldrung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt aullen an der
Verpackung an.

Type of instrument / sensor Serial number
Geréte-/Sensortyp Seriennummer

D Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerét in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur. [°F] [°C Pressure / Druck [psi] [Pa]
Conductivity / Leitfdhigkeit [uS/cm]  Viscosity / Viskositat [cp] [mm*/s]

Medium and warnings
Warnhinweise zum Medium

Medium /concentration | Identification | flammable toxic corrosive hf}rrgﬁl/ other * harmless

Medium /Konzentration|  CAS No. entziindlich giftig dtzend gggggfjilfllgéf/& sonstiges* |unbedenklich

reizend

Process

medium
Medium im
Prozess
Medium for
process cleaning
Medium zur
Prozessreinigung
Returned part
cleaned with
Medium zur
Endreinigung

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandférdernd; umweltgeféhrlich; biogeféhrlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzeny trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung

Company data / Angaben zum Absender

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / lhre Auftragsnr.

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”

“Wir bestétigen, die vorliegende Erklarung nach unserem besten Wissen wahrheitsgetreu und vollsténdig ausgefiillt zu haben. Wir bestétigen
weiter, dass die zuriickgesandten Teile sorgfdltig gereinigt wurden und nach unserem besten Wissen frei von Riickstdnden in gefahrbringen-
der Menge sind.”

(place, date / Ort, Datum) Name, dept./Abt. (please print / bitte Druckschrift Signature / Unterschrift
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6.0 TEST SHEETS

File: C41000 Manual Revision 0 Date: 23/07/2010

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 219 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 220 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 221 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

N 3171 SH 3~ 274 Installation: P

Performance curve
Pump

Outlet diameter
Inlet diameter
Impeller diameter
Number of blades
Throughlet diameter

100 mm
150 mm
213 mm

Motor

Motor #

Stator variant
Frequency
Rated voltage
Number of poles
Phases

Rated power
Rated current
Starting cument
Rated speed

N3171 25-18-2AA-W 22KW

1
50 Hz
415V

2

3-.

22 KW
38A

285 A
2930 rpm

Water & Wastewater

Power factor
1/1 Load

3/4 Load
1/2 Load

0.9
0.86
0.78

Efficiency
1/1 Load
3/4 Load
1/2 Load

90.5 %
91.5%
91.5%

'{Head

63.8%

274

o
S

Total efficiency

274

41.8 %

jPower input P1

274 (P1)

17.1 kW]

NPSH-values

274

2.83m

113 1/s]

1 T

12

T T

1 T

16

T T

20

T

T T T
24 28

LI B

32

Operating points
Pumps running Total Flow
131/s

Project

Total Power, P2 Eff.
15.6 KW

Project ID

456 %

T T

T Tt rrrirrrrt 777

1
36 40 44 48 [I/¢]
Curve according to: ISO 9906 grade 2 annex 1or 2

Created by

Created on
28.10.2009

Last update
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7.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION
7.1  Circuit Breakers/ Circuit Breaker Chassis
7.2  Control Devices/ GPO’S/ Relays
7.3  SurgeProtection
7.4  Switches/ Indicators/ Pushbuttons
75 Power Supplies
7.6  Instrumentation
7.7  Soft Starter
7.8 Earth/Neutral Links

79 Teminals/|solators

File: C41000 Manual Revision 0 Date: 23/07/2010
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7.1 CIRCUIT BREAKERS/CIRCUIT BREAKER CHASS S

TERASAKI — S125GJ63 — CIRCUIT BREAKER

TERASAKI — E125NJ100 — CIRCUIT BREAKER

TERASAKI — T2F123SLNG — 125A SHROUD

TERASAKI - T2HS12RSGM —HANDLE

TERASAKI —T2AXDOM3STA —N/O AUXILIARY CONTACT

TERASAKI — DSRCBH 6-30A —CIRCUIT BREAKER

TERASAKI —DSRCBH 10-30A —CIRCUIT BREAKER

TERASAKI — DSRCBH 16-30A — CIRCUIT BREAKER

TERASAKI —DTCB15306 — CIRCUIT BREAKER

TERASAKI —DTCB6325C — CIRCUIT BREAKER

TERASAKI —DTCB6310C — CIRCUIT BREAKER

TERASAKI —DTCB6306C — CIRCUIT BREAKER

TERASAKI —DTCB6110C — CIRCUIT BREAKER

TERASAKI —DTCB6106C — CIRCUIT BREAKER

TERASAKI —DTCB6104C — CIRCUIT BREAKER

TERASAKI — CD-2-24/18-3U — CIRCUIT BREAKER CHASSIS

File: C41000 Manual Revision 0

Q-Pulse Id: TMS536

Active: 10/12/2013

Date: 23/07/2010
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» ’
1, MCCB's
Thermal magnetic type
Current rating: 12.5-125A
Approvals and Tests:
Standards AS/NZS 3947-2, and IEC60947-2
Interrupting capacity:
Voltage Icu Ics
AC use 380/400 65 36
DC use 250V 40 40
Trip unit:
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im)
Dimensions (mm)
Poles 3 4
H 155 155
w 90 120
D (less togagle) 68 68
Toggle cut-out Standard DIN
Ampere
Rating Adj. Ir 1 Adj. Im 1)
NRC Min - Max. Min - Max. Cat. No.
20 12.5-20 120 - 240 S125GJ 320
S125GJ 4 20
32 20 - 32 192 - 384 S125GJ 332
S125GJ 4 32
50 32-50 300 - 600 S125GJ 350
S125GJ 450
63 40 - 63 378 - 756 S125GJ 363
S125GJ 463
100 63 - 100 600 - 1200 S125 GJ 3100
S125 GJ 4 100
125 80 - 125 750 - 1500 S125GJ 3125
S125 GJ 4 125
1) NRC: Nominal rated current
Adj. Ir: Adjustable thermal setting
Adj. Im: Adjustable magnetic setting
Replaces: XH125NJ, TL10ONJ, Note: check exact ratings or dimenions to suit your application requirement
10

Price Schedule T2

Q-Pulse Id: TMS536
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Innovators in Protection Technology

TEMBREAK 2 MCCBs

E125-NJ, S125-NJ, S125-GJ

ASL: Arrangement Standard Line
H : Handle Frame Centre Line

Front connected

Preparation of conductor With terminal bars Drilling plan
(optional)
29
|3
L —_
3P 4P X;
Interpole barrier 17(;1: X.) 3P 4P
(removable) ™\ I Mounting hole MBscrew 24, maxis
Ikl " "
4+ + |+
ol
|
,,,,, b t
4x0.7
0 \&‘ Tapped hole
Rear connected . Panel cutout
Drilling plan (Front view)
Mounting plate ® 4P aﬁ 4}5
max. 13
% L4 L 45 45
" yary Fany Fany VANWFALY
# YWY\ AVZAANP AR ww g NP
LR e &
DD DO
46 46
30 30 \218 92 122
60 3030 30 \ M4X0.7
Stud can be Tapped hole Panel cutout dimensions shown
turned 45°or 90° give an allowance of 1.0mm
around the handle escutcheon.
Front connected with Motor Operator
3P 4P Preparation of conductor Drilling plan Panel hinge position (hatching area)
bottom view
. 29
Interpole barrier . —~
(removable) Mounting hole 154 b 3p ap
/ 5
Front panel t2 24 5
aht g i /" M8 screw @ Ld L
i 17(max.)
max.t5 + I + [+ "1=
|
Operating knob i |:|
o
o Al
f i 3
i Bt
‘ 100 | 101
1 1 200 20 50200
M4x0.7
Connector plug Mounting screw 30 30 1’\%‘:3)&5 hole
90
3030 30,
45 75
Rear connected with Motor Operator
Drilling plan Panel cutout
(Front view)
154
Front panel t2 Mounting plate 3P 4P 4P
Operating knob / /(max. 13.2) W M 3P
\ i i L
1 i 7 Ll Fany rany [l rany YA Wan
WiWw v (WYY P
©
3
5 3 d e
B
DO [
45
Pad lock TS @J LJ M 90
Connector plug Stud can be screw 60 30,30 30\ M4X0.7
turned 45°or 90° Tapped hole Panel cutout dimensions shown
5.5 164.5 give an allowance of 1.5mm
28(max.) around the handle escutcheon.

Q-Pulse Id: TMS536
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ACCESSORIES
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ELECTRICAL CONTROL USING INTERNALLY

MOUNTED ACCESSORIES

Electrical control accessories for TemBreak 2 are
designed with the installer in mind. Status and
alarm contacts, remote tripping coils and
undervoltage

protection coils are of modular design and
convenient to use.

) 2 3 @ 5) (6)
1) Heavy-duty auxiliary switch

2) Heavy-duty alarm switch

3) General-purpose auxiliary switch

4) General-purpose alarm switch

5) Shunt trip

6) Under voltage trip

Installing Accessories in a 4 pole S400 model

Every accessory fits every MCCB
and Switch-Disconnector in the range.

All accessories are endurance tested

to the same level as MCCBs.

TemBreak 2 internal accessories

are easily field-installable.

All accessories are individually packaged
and are supplied with fitting instructions.

Control wiring is terminated on the accessory
screw terminal. Alternatively a terminal block

which clips to the side of the MCCB

is available.

The internal accessories can be easily installed in the field

without special tools or product training.

1 2 3

e e s e

Active: 10/12/2013
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Easy field-Installation
of Accessories

* Internal accessory can be simply
plugged into position

* No tools are required for this,
except a screwdriver to lift the

MCCB front cover clips.

e Accessories fit with a firm click
when installed correctly.

* Colour coding of accessories helps
identification and installation
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ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

Valid Maximum Accessory Combinations

Frame size (A):

125

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General
Purpose
Alarm

Switch

Heavy
Duty

Alarm
Switch

Heavy Duty
Auxiliary Switch

Shunt
Trip

Undervoltage

160 and 250

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General

Purpose

Alarm Shunt
Switch Trip

Heavy
Duty

Alarm
Switch

Undervoltage
Heavy Duty

Auxiliary Switch

Heavy Duty
Auxiliary Switch

400 and 630

®

—#
—#

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General

Purpose

Alarm Shunt
Switch Trip

Heavy
Duty
Alarm

Switch

Undervoltage
Heavy Duty

Auxiliary Switch

Heavy Duty

Auxiliary Switch

* Status indication switches mount in the left side of the MCCB.
General purpose and heavy duty status indication switches cannot

be mixed in the same MCCB.

Only one alarm switch can be fitted to an MCCB.

* Shunt trips and under voltage trips mount in the right side

of the MCCB.

Q-Pulse Id: TMS536

* It is not possible to install a shunt trip and an under voltage trip
in an MCCB as they occupy the same location. Under voltage

trips can provide remote tripping if necessary by wiring a
normally closed contact or pushbutton in series with the

protected supply.

* Under voltage trips with time delays require an external time
delay controller which clips to the side of the MCCB.

ettt A 1
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ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

Status Indication Switches

A
2 4
n
4
2
=
(*)
w
7
.1|
2 | 4

General Purpose Auxiliary Switch

Terminal Designations and
Function of General Purpose
Auxiliary Switch

OFF,
Trip

General Purpose Alarm Switch

Terminal Designations and
orr | Function of General Purpose
Alarm Switch

General Purpose Auxiliary Switch (AX)

An auxiliary switch electrically indicates
the ON or OFF status of the MCCB.
The general purpose type is a changeover
switch with 3 terminals.

A microcurrent version is available for
switching currents as low as 1mA.

Auxiliary switches are colour coded grey.
The cable capacity of the terminals is 0.5
to 1.25mm?*.

The general purpose auxiliary switch
meets the requirements of IEC 61058-1.

General Purpose Alarm Switch (AL)

An alarm switch electrically indicates the
TRIP status of the MCCB. The general

purpose type is a changeover switch with
3 terminals.

A microcurrent version is available for
switching currents as low as 1mA.

Alarm switches are colour coded grey and
black. The cable capacity of the terminals
is 0.5 to 1.25mm’,

The general purpose alarm switch meets
the requirements of IEC 61058-1.

General purpose auxiliaries and alarm switch ratings Microcurrent versions

AC DC DC
Volts (V) Amperes (A) Volts (V)| Amperes (A) Minimum Volts [Amperes (A)| Minimum
Resistive [ Inductive Resistive | Inductive Load (V) o Load
Load Load Load Load Resistive
Load

440 - - 250 - - 100mA at 1mA at 5V
240 3 2 125 0.4 0.05 15V DC. 30 0.1 DC and 30V
110 3 2 30 3 2 DC.

e e e
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ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

The heavy duty auxiliary switch has an

3 Terminal Designations impulse withstand voltage (Uimp) of
and Function 6kV and is suitable for isolating safety
of H'a.wy D ”13’ circuits. The auxiliary switch electrically
4 ?r'i:p':’ Auxciliary Switch, indicates the ON or OFF status of the
Hoany Dty lory Swich 4 contact MCCB. The heavy duty type is a bridge
switch with two terminals. It is available
N Terminal Designations in either normally open or normally
and Function closed configurations.
OFF, %Zjﬁgyg;gc 5, Heavy duty auxiliary switches are colour
21 ™ b contact coded grey. The cable capacity of the
terminals is 1.25 to 2.5mm?.
The heavy duty auxiliary switch meets m
the requirements of IEC 60947-5-1. g
It has direct opening action, g
3 Terminal Designations recommended by IEC 60204-1 a
| and Function Safety of Machinery - Electrical
of Heavy Duty Equipment for Machines.
e\ Alarm Switch,
4 a contact
Heavy Duty Alarm Switch

The heavy duty alarm switch has an

A Terminal Pesz'gmztions impulse withstand voltage (Uimp) of
and Function 6kV and is suitable for isolating control
of Heavy Duty circuits. The alarm switch electrically

™| Alarm Switch, indicates the TRIP status of the MCCB.

b contact The heavy duty type is a bridge switch
with two terminals. It is available in
either normally open or normally closed
configurations.

Ratings of Heavy Duty Auxiliary and Alarm Switches

Heavy duty auxiliary switches are colour

HE 2t coded grey and black. The cable capacity
Volts (V) Amperes (A) Volts (V) Amperes (A) of the terminals is 1.25 to 2.5mm?>.
Resistive | Inductive Resistive | Inductive
Load Load Load Load The heavy duty alarm switch meets the
requirements of IEC 60947-5-1.
500 1 1 . b , ,
t has direct opening action,
440 3 3 250 0.5 0.5
recommended by IEC 60204-1
240 4 4 125 ! ! Safety of Machinery - Electrical
110 5 5 48 3 2.5 Equipment for Machines.
48 6 6 24 6 2.5

ettt A 1
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ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

Remote Tripping Devices

Shunt Trip (SHT)

A shunt trip allows an MCCB to be tripped remotely ~ The cable capacity of the terminals is 0.5 to 1.25mm?.
on the application of the rated coil voltage across the Shunt trips are colour coded grey.

shunt trip terminals. TemBreak 2 shunt trips have
continuously rated coils and are suitable for use in
electrical interlocking applications.

Controller
The MCCB contacts and toggle will move to the C J—':I—fW\—Coz
tripped position when the shunt trip is operated. < ~
- +
The permissible voltage range is 85% to 110% for AC ©) *)
or 75 % to 1250/0 fOI‘ DC. Shunt Trips Terminal Designations of Shunt Trips
Ty) Ratings of Shunt Trips
g Rated Voltage AC Voltage DC
E Voltage |100-120 | 200-240 | 380-450 | 24 48 | 100-120 | 200-240
T
("/]
Excitation| 0.014 0.014 0.0065 0.03 0.03 0.01 0.011
Current
(A)
Under Voltage Trip (UVT) Under voltage trips with AC operating voltages are

available with 500ms time delays. Time-delay units

An under voltage trip will trip the breaker
are fitted to the outside of MCCBs.

automatically when the voltage applied to the terminals

of the undervoltage coil drops to between 70% and The cable capacity of the terminals is 0.5 to 1.25mm’.
35% of its voltage rating. The under voltage trip Under voltage trips are colour coded grey and black.
prevents the circuit breaker being closed unless a
voltage corresponding to at least 85% of its voltage Controller
rating is applied across the terminals of the D1 D2
undervoltage coil. ° | |_' =2
- +
The MCCB contacts and toggle will move to the ) (+)
trlpped position when the under-VOItage trip operates. Under Voltage Trips Terminal Designations of Under Voltage Trips
Ratings of Under Voltage Trips
Power supply capacity (VA) Excitation current (mA)
Rated Voltage AC Voltage DC

Voltage |100-120 | 200-240 | 380-450 24 100-120 | 200-240

FONET 14 1.4 2.28 23 10 10
Supply
Capacity
(VA)

e e e

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 235 of 537




Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

TERMINATION OF CONTROL WIRING

Terminal blocks are for optional use with all types of internally

mounted accessory.

The terminal block for a plug-in MCCB

consists of:

* a male section pre-fitted with 3 cables
with which clips easily to the back of
the MCCB

e a female section with 3 user terminals

which clips easily into the plug-in base.

Up to 4 terminal blocks can be installed
on a 125A, 160A or 250A frame MCCB.
Up to 5 terminal blocks can be installed
on a 400A or 630A frame MCCB.

Terminal Block for Plug-in MCCBs

Q-Pulse Id: TMS536

A terminal block facilitates convenient and accessible
control wiring to internally mounted accessories.

It allows the use of control wiring cables with larger
cross-sectional area than permitted by the internal
accessories themselves.

)
m
(2}
=
(o)
4
)

This terminal block can be clipped to either side of the
MCCB. If mounted on the left incoming wiring will
be fed vertically up to the terminals. If mounted on the
right, the incoming wiring will be fed vertically down
to the terminals. Terminal blocks are pre-fitted with
outgoing wiring which can be terminated directly

on each internal accessory. Note that if the terminal
block is mounted on the right side of the MCCB, it

is not compatible with the breaker-mounted terminal
block for preferential trip alarm. The latter should be

remotely-mounted in this case.

The maximum incoming cable size to the terminal block
is 2.5mm?. Terminal blocks have 11 terminals.

Terminal Block for Front-Connected and Rear-Connected MCCBs

ettt 1
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ELECTRICAL CONTROL USING MOTORISED OPERATION

Motor Operator for 1254 and
250A Frame MCCB’s

Motor operators provide the possibility of
opening and closing an MCCB on
application of electrical control signals.
TemBreak 2 motor operators are
extremely reliable, having been designed  «
to endure the same switching duty as the
host MCCB.

n
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Motor Operator for 1254 and Motor Operator for 400A and

250A frame MCCB’s 630A frame MCCB’s

0

Motor Operator for 400A and
630A Frame MCCB's

Easy field-installation.
Fast operation (X100m:s).
Positive contact indication.

Padlocking facility as standard

(Maximum 3, hasp diameter 8mm).
Optional keylock.

Versions available with automatic
reset function.

Voltage presence indication.

Motor operators for 125A and
250A frame are mounted on the
front of the breaker. They can be
rapidly fitted by locating the round
pegs and square pegs on the motor
into corresponding round and
square holes on the breaker. It takes
less than 10 seconds to secure the
motor to the MCCB.Two levers
securely lock the motor into
position. No tools are needed

to fit the motor operator.

400A frame and 630A frame motor
operators are held in place with
mounting screws. They can be

||||||mmmeak The Ultimate Safety Breaker installed easily in the field.
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ELECTRICAL CONTROL USING MOTORISED OPERATION

The external operating handle of 125A and 250A frame motor operators has dual functions:
1. Indication of ON, OFF or TRIPPED status as shown in the photographs below;

2. Manual operation when external operating handle is pulled out. The supply to electrical control
circuits inside the motor operator is cut when the external operating handle is pulled out.

Motor operators for
400A and 630A frame
MCCBs incorporate a
mechanical flag which
indicates the ON, OFF
and TRIPPED status
of the MCCB. They

can be manually

(/7]
charged using the g
MCCB on MCCB off MCCB tripped lever provided. g
<
)]
Frame size of host MCCB (A) 125, 160, 250 400, 630
Rated operating voltage 100-110 V AC | |
200-220 V AC ] |
230-240 VAC ] |
24V DC ] |
48V DC | |
100-110 V DC ] |
Operating current/ 100-110 V AC 25/53 ON ---/1.9; OFF, RESET 1.3/3.8
Starting current 200-220 V AC 29/53 ON ---/3.3; OFF, RESET 0.9/3.8
Peak value (A) 230-240 V AC 2.8/5.3 ON ---/3.3; OFF, RESET 0.9/3.8
24V DC 9/18 ON ---/9.2; OFF, RESET 4.3/9.8
48V DC 8/17 ON ---/3.8; OFF, RESET 2.0/5.2
100-110 V DC 1.3/43 ON ---/1.3; OFF, RESET 1.2/2.9
Operating method Direct drive Spring charging
Operating time (s) ON 0.1 0.1
OFF 0.1 1.5
RESET 0.1 1.5
Operating switch rating 100V, 0.1 A, Opening voltage: 44V, current 4mA
Power supply required 300 VA minimum | 300VA minimum

Dielectric properties (1 min)

1500 V AC (1000V AC for 24V DC and 48V DC motors)

Weight

1.4 kg

| 3.5kg

B= Available

Note: Operating times shown in the above table apply only when the rated operational voltage is supplied to the motor operator.
The voltage supplied to the motor operator must be within the range of 85% and 110% of the rated operating voltage.

Q-Pulse Id: TMS536
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ELECTRICAL CONTROL USING MOTORISED OPERATION

simple plug and socket system.

Control Wiring Plug
‘ 77777777777777777777777777777777777 -
! \
!P1(+) | \
————————————————— 1 — ‘
bs \
| S i
OFF(RESET) ‘ I
L OFF = LED \
00 g 5 !
A 0 LL e |
. el =
ald MCCB and Motor Operator Showing Control ‘ coMm g - g s \
g Controb 5 8 5
g Wiring Socket ? S g ° 2 i
— | \ 2||s |
.. + ‘ z \
5 The Control circuits for Motor (@) } o |
("g Operators are connected using a ‘ ipz(_) ° o i
,,,,,,,,,,,,,,,,, |
\

Control circuit for Motor Operators

The motor operator incorporates a self-hold
circuit for the closing and opening signals.
Therefore a momentary open or close signal
will ensure a complete operation.

When the breaker trips, the breaker is reset
by applying a signal to the OFF terminals

of the motor.

When a UVT is used with a motor operator,
design the control circuit so that the UVT is
energised before a reset or close signal is sent
to the motor operator. A 40ms time delay

in the reset and close signals is sufficient

to allow the UVT to energise.

When a shunt trip is used with a motor operator,
design the control circuit so that the shunt trip is
de-energised before a reset or close signal is sent
to the motor operator.

||||||||||mmHmﬂllllllllmmeak The Ultimate Safety Breaker
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If motor operators are used with mechanically
interlocked MCCBs, the motors must be
electrically interlocked to ensure correct operation.

Electrical interlocking can be achieved using the
‘Cable for Electrical Interlocking’ accessory.
This cable is wired to terminals on the top of
each motor, and provides electrical interlocking
without the use of other accessories or wiring.
Refer to section 10 for order codes.

Two types of motor operator are available:
motor operators without auto-reset and motor
operators with auto-reset. The correct type

of motor operator should be selected for the
application. MCCB auxiliary and alarm switches
do not have to be used in the control circuits

for motor operators whether they have
auto-reset or not, saving cost and space.
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OPERATING HANDLES & LOCKING DEVICES

TemBreak 2 external operating handles are extremely reliable, having been designed to endure the
same switching duty as the host MCCB.

It is easy to fit the operating unit to the MCCB. Fitting involves three easy steps:
1. Align breaker toggle with operating mechanism

2. Push external operating handle into position (the handle’s round pegs locate securely in the
breaker’s round holes and the external operating handle’s* square pegs in the breaker’s square holes).

3. Twist locking screws through 45 degrees.*

Safety Features

* Door interlock mechanism with override facility included as standard

e P54 as standard (door mounted version), IP3X as standard (breaker mounted version)
* IP65 optional (door mounted version), IP5X optional (breaker mounted version)

* Locks OFF with up to 3 padlocks (8mm hasps)

* Optional keylock in OFF position

* Available in black or red and yellow

* A trip test can be performed with the external operating handle fitted to the MCCB

S NOILO3S

Orientation

To switch the breaker from OFF to ON the external
operating handle is rotated through 90 degrees in a
clockwise direction.

The ON (l) and OFF (O) indication of the external

operating handle can be re-oriented in steps of 90 degrees

with respect to the operating mechanism. This allows

the indication position to remain the same whether the

breaker is mounted vertically (right side up or upside MCCB ON MCCB ON
down) or horizontally (on its left side or on its right side).

The hole cut-out dimensions for a panel or door will remain unchanged if the
external operating handle is re-oriented. The external operating handle’s axis of
rotation is on the intersection of the centre lines of a 3P MCCB. This means that
the positioning of the door cutouts is symmetrical for breakers mounted
horizontally on either side of a vertical busbar system.

Cubicle Door Cutouts
|

nm Hlg
| m

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles

*external operating handles for 400A and 630A Frame The Ultimate Safety Breaker Te
models are secured with four screws.
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OPERATING HANDLES & LOCKING DEVICES

Door Mounted Handle (HP)

”

Door Mounted Handle with Optional Keylock

Breaker Mounted Handle (HB)
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Breaker Mc d Handle Padlocked in the OFF Position

Locking Devices

Toggle locking devices allow MCCB:s to
be locked ON or OFF using up to three
padlocks. Locking devices for 125A, 160A
and 250A frame models accept padlocks
with 5Smm hasp diameter. Locking devices
for 400A and 630A frame models accept
padlocks with 8mm hasp diameter.

The door mounted handle is used to
operate a circuit breaker mounted
inside a cubicle from outside the
door. It consists of an operating
mechanism that is mounted on
the breaker, an operating handle
that is mounted on the door, and
a shaft that transmits the turning
force from the handle to the
operating unit. The shaft can be
cut to the required length.

This external operating handle is used to
operate a circuit breaker mounted just
behind a compartment door with the
door closed. The operating unit and the
handle itself are mounted directly onto
the circuit breaker. The handle protrudes
through a cutout in the door. A moulded
door flange is supplied with the external
operating handle which covers the cutout
from the front.

Padlocking and keylocking is possible
in the OFF position.

85250 Locked OFF 8400 Locked OFF

Fittings for Castell and Fortress locks are available. They are suitable for use on toggle-operated
MCCB:s, or on door mounted handles (HP) for MCCBs.

et e e
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INSULATION ACCESSORIES

Terminal covers are used to prevent direct
contact with live MCCB terminations. R
They also provide additional insulation
to reduce the possibility of a short
circuit between phases or to earth when
large conductors are used.

Terminal Cover Lock with Lead Seal

Earth Barrier Fitted to Rear of Terminal Cover

Q-Pulse Id: TMS536
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Terminal covers require no tools
for installation

All terminal covers have an IP20
ingress protection rating

Terminal covers are ordered
individually. Two terminal covers are
required to cover both the line and
load terminals of an MCCB. Each
cover can either be fitted to the top
or bottom of the MCCB

Terminal covers have an instrument
probe access hole of 4mm diameter
on each phase.

S NOILO3S

A terminal cover lock allows an
anti-tampering seal to be added.

An earth barrier can be added to
terminal covers for front connection.
The earth barrier provides insulation
at the rear of the terminations.

ettt A 1
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INSULATION ACCESSORIES
Terminal Covers for Front Connection (CF)

Terminal covers for front connection are suitable for covering
the exposed live parts of conductors terminated on the MCCB.
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Terminal Covers for Front Connection Flush Terminal Covers

Flush Terminal Covers (CS)

Flush terminal covers are useful for increasing the ingress protection rating at the terminals without
increasing the overall length. They can be used with busbar and for direct entry of stranded cable
(with solderless cable clamp terminals (FW), refer to Section 6, Installation).

Flush terminal covers are identical to rear terminal covers for 400A and 630A frame models.

The user can remove a section of the rear terminal cover using a tool to allow entry of the conductor.

Terminal covers for Rear Connection (CR)

Terminal covers for rear connection may be

used on MCCBs fitted with rear connections (RC)
or plug-in connections (PM). They prevent access
to the terminals from the front and top.

Terminal Covers for Rear Connection

e e s e
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INSULATION ACCESSORIES

Interpole Barriers (BA)

Interpole barriers provide maximum insulation between
phases at the terminals of the MCCB. They cannot be
fitted at the same time as any of the terminal covers.
Interpole barriers for use on one end of the MCCB are
supplied as standard. Additional interpole barriers can be
ordered individually. All interpole barriers can easily be
fitted to either end of an MCCB.

MCCB moulds have been designed to accept an additional
interpole barrier between two adjacent MCCBs.

S NOILO3S

MCCB Fitted with Interpole Barriers on Both Ends — Interpole Barriers between Adjacent MCCBs
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

Where more than one AC voltage source is available to a distribution system it is often necessary to
prevent multiple sources supplying the system at one time. Interlocking accessories are used together with
two MCCB:s to prevent both being in the ON state simultaneously. This provides a secure mechanical
means of preventing the connection of two supply sources.

An automatic changeover controller can monitor the status of two supplies and control the switching of
two MCCBs according to pre-programmed parameters. When an automatic changeover controller is
interfaced to a pair of interlocked MCCB:s fitted with remote control accessories, a secure, fully automatic
changeover system is achieved.

Terasaki can supply components for automatic changeover systems in one of the following three ways:

1. Terasaki provides MCCBs, mechanical interlocks and accessories individually packaged, for customer
assembly. Automatic changeover controller, terminal block, control elements, all wiring and wiring
diagrams are the customer’s own. The requirements for the control circuit mentioned under the
headings ‘Electrical Control Using Motorised Operation/Operation’, in this section, must be observed
to ensure correct operation.

2. Terasaki provides MCCBs, mechanical interlocks, accessories, TemTransfer Automatic Changeover
Controller and wiring diagram individually packaged, for customer assembly. Terminal block, control
elements and all wiring are the customer’s own. A two-way, two-position latching key switch is
required to provide reset after faults, and to disable automatic control allowing isolation of the load.
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3. Terasaki provides MCCBs, mechanical interlocks, accessories, TemTransfer Automatic Changeover
Controller, wiring diagram and control module individually packaged, for customer assembly.
All wiring is the customer’s own. A two-way, two-position latching key switch is required to provide
reset after faults, and to disable automatic control allowing isolation of the load.

Ui
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

The following schematic diagram illustrates an automatic changeover system employing the TemTransfer
Automatic Changeover Controller.

Mechanically and Electrically Interlocked
MCCBs and Accessories

All accessories, including mechanical
interlocks, can be fitted in the field.

Control Module for TemTransfer (Optional)
The optional control modules centralises the
connections, thereby simplifying the wiring of
a TemTransfer automatic changeover system.

TemTransfer Automatic Changeover
Controller (refer to p77 for details)

Terasaki can supply TemTransfer pre-
programmed to your specification (contact us
for details), or with an optional interface for
self-programming (refer to Section 10 for
order codes). Otherwise supplied with factory
default settings.

It consists of a control element and terminal

block.

The 24VDC supply is not required for
normal operation, but is required for

The unique design of the interlocks means
that a special mounting plate is not necessary.

Contact us for a list of the accessories
required.

performing diagnostic or reprogramming
procedures on TemTransfer in the absence of
mains or alternative supplies.

1 1
i i
1 : 1
1 1 1
MAIN Equipment supplied : ! Two-way, two-position latching | :
SUPPLY by customer 1 | key switch (required) i 1
1 I | 1
. 1 ! 1
| | ' Q 24VDC'SuppIy ! |
i ! ! > Optional | !
i I
ALTERNATIVE | : i ' :
SUPPLY ! i K oo == | i
1 s 00 | :
1 ' ! 1
1 - Y R R [ 1
1 1
~ 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
4 1
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T 1
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Contact us for the wiring diagram.
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

Link Interlock
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Changeover Pair with Link
Interlock and Motor Operators

Viewed from Below

et e e
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Link Interlock (ML)

Link interlocks consist of a mechanism
mounted to each MCCB in an adjacently
mounted pair. The link between each
mechanism inhibits the closure of one

MCCB unless the other is in the OFF

position.

Link interlocks can be used on a mixture
of 3 and 4 pole breakers of the same

frame size.

The TemBreak 2 link interlock is an
innovative design breakthrough which
will save space, time and money for
switchboard builders in that:

* Installation is extremely simple.
Link interlocks are field-installable

and only require a screwdriver to fit.

* Link interlocks replace the accessory
cover on the front of the breaker

* Motor operators and operating handles
are compatible with link interlocks

e The interlock is installed on the front
of the MCCB and does not therefore

interfere with copperwork or cables

* No need to buy factory-built backplates
with MCCBs and interlocks pre-fitted

* An automatic changeover pair
consisting of an interlocked pair
of MCCBs with internal control
accessories and motor operators
can be assembled in a few minutes!
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted on
two MCCB:s located at a distance from each other which is limited by the length and bend radius of
the cable. The mechanisms and cable inhibit the closure of one MCCB unless the other is in the OFF
position. Each mechanism is ordered separately. Cables of 1.0m or 1.5m length are also ordered as

separate items.

Wire interlocks can be used on a mixture of 3 and 4 pole MCCBs of different frame sizes. This allows
potential cost savings by using lower rated MCCBs for the alternative power supply. MCCBs can be
mounted in different switchboard compartments or on different planes.

Changeover Pair with Wire Interlock,
Electrical Interlock and Motor Operators

View from above

Slide interlocks are manually operated toggle locking
devices which can be installed between two adjacent
MCCBs. Depending on the position of the slide,
one or other of the MCCBs on either side of a slide

interlock is inhibited from being in the ON position.

Slide interlocks can be used between MCCB:s of the
same number of poles and of the same frame size.

Slide interlocks can be installed in the field and are
padlockable in both positions.

Q-Pulse Id: TMS536

The TemBreak 2 wire interlock is an
innovative design breakthrough which
will save space, time and money for
switchboard builders in that:

* Installation is extremely simple.

Wire interlocks are field-installable.

* Wire interlocks replace the accessory
cover on the front of the breaker.
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* Motor operators and operating handles
are compatible with wire interlocks.

* Interlocking of MCCBs mounted in
different compartments is possible.

* No need to buy factory-built
backplates with MCCBs and
interlocks pre-fitted.

* An automatic changeover pair
consisting of an interlocked pair
of MCCBs with internal control
accessories and motor operators
can be assembled in a few minutes!

Slide Interlock installed between two MCCBs

ettt A 1
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

The TemTransfer is a fully configurable Automatic
Changeover Controller (ACC). It is designed to

monitor the incoming AC mains supply (1 or 3 phases)
for under/over voltage and under/over frequency.

Should these fall out of limits, the module will issue a start
command to the generating set controller. Once the set is
available and producing an output within limits the ACC
will control the transfer devices and switch the load from
the mains to the generating set. Should the mains supply
return to within limits the module will command a return
to the mains supply and shut down the generator after

a suitable cooling run. Various timing sequences are

used to prevent nuisance starting and supply breaks.

TemTransfer is compatible with TemPower 2 ACBs,
TemBreak 2 MCCBs and TemContact contactors.

When TemTransfer is used with a pair of TemBreak 2
MCCB:s, additional control wiring and components may be
necessary for some control schemes. Contact us for details.

Terasaki can supply TemTransfer pre-configured to

specification, or unconfigured with an optional interface kit.

Configuration is by PC based software and the interface
kit using an FCC68 socket on the rear of the module.
This allows rapid and secure configuration of the module.
The FCC68 socket also provides full real-time diagnostics
on the status of the ACC, its inputs and outputs.

Configuration and connection options allow for a wide
range of higher functions such as Auto start inhibit,
‘Manual restore to mains’, ‘Load inhibit’ (both mains
and gen-set), Lamp test, Push-button transfer control,
External mains or Gen-set failure inputs, etc.

The four position key-switch allows for mode selection:-

e e e
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A clear mimic diagram with
‘International’ symbols and LEDs
provide clear indication of supply
availability and load switching status.
Further LED indication is provided
for ‘Start delay in progress’ and
‘Mains return timer active. Two user
configurable LED’s are provided to
allow the user to display specific states
(defaulted to indicate that the closing
procedure of the Mains or Generator
circuit breaker has been started).

Five user configurable relays
are provided to allow control

of contactors, different circuit
breaker types and engine control
modules and alarm systems.

The controller features a self seeking
power supply which will utilise power
from the Mains AC supply or the
Generator AC supply. A DC supply
to the module is not essential for basic
operation, though some ‘higher’
functions require it (such as system
diagnostics).

The module is mounted in a robust
plastic case, connection to the module
is via plug and socket connectors.

Tem Transfer Automatic Changeover Controller
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

TemTransfer Automatic Changeover Controller
Specifications
DC Supply

The TemTransfer is normally powered from
the AC sensing supplies. It will only draw
power from the DC supply if both AC supplies

are not present.

DC power should be supplied from a low voltage
supply between 8 to 35V continuous. It is able
to operate at 0V for 50ms during cranking,
providing supply was at least 10V before dropout
and supply recovers to 5V. This is achieved
without the need for internal batteries.

Maximum operating current:

150mA @ 12V, 95mA @ 24V.

Maximum standby current (AC powered supply)
34.7 mA @ 115V. 16.1mA @ 230V.

3 Low voltage auxiliary relay contacts:
8Amp DC rated 1 each: NO+NC C/O
(aand b C/O contacts)

2 Mains rated relay contacts:
8Amp RMS rated 1 each NO+NC.
(a and b contacts)

Q-Pulse Id: TMS536
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Dimensions:

96 x 144 x 155 DIN STANDARD.

Operating temperature range:

-15 to +55°C

Indication LEDs:

Mains Available/On Load, Generator
Available/On load, Start Delay, Mains Return
Delay and 2 User Configurable.

Operating voltage: - Specify on ordering.

AC Voltage Input Range (for AC Powered
Operation):

115V Version:- 88 - 160 V ac RMS

230V Version:- 176 - 305V ac RMS

S NOILO3S

AC Voltage Input/Adjustment Range
(Sensing Operation):

115V Version:- 55 - 152 V ac RMS
230V Version:- 110 - 304 V ac RMS
AC Frequency Input/Adjustment
Range: 10-75 Hz

ettt L A 1
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can be supplied in 2 sizes:
the 250A and 630A sizes.

The compact 125A size
offers the same features

and performance but with
reduced dimensions and cost.
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NHH

Miniature circuit breakers

Din-Safe MCBs (RCBO)
B Standard AS/NZS 61009
B Approval N17482
B Short circuit, overcurrent and earth leakage protection
B Handle sealable and padlockable
M DIN Rail mounting
Amp Short Trip DIN-Safe MFB V\-Ilth
. o . neutral pigtail
No of rating Voltage circuit Sens. suits standard 3 phase chassis
Poles (A) V) (kA)  Phase ') (mA) Cat. No
2 6 110/240 10 1+N 30 DSRCB0630P
2 10 110/240 10 14N 30 DSRCB1030P
2 16 110/240 10 1+N 30 DSRCB1630P
2 20 110/240 10 14N 30 DSRCB2030P
2 25 110/240 10 1+N 30 DSRCB2530P
2 32 110/240 10 14N 30 DSRCB3230P
2 40 110/240 10 1+N 30 DSRCB4030P
Amp Short Trip
No of rating Voltage circuit Sens.
Poles (A) V) (kA)  Phase ?) (mA) Cat. No ®) DIN-Safe MCB
2 6 110/240 10 14N 10 [i] DSRCB0610A standard terminal configuration
2 6 110/240 10 1+N 30 DSRCB0630
2 10 110/240 10 1+N 10 DSRCB1010A B Width: 2 modules.
> 10 110/240 10 14N 30 DSRCB1030 B For type AC residual currents. *)
SR B Rated voltage: 110/240 V/50-60 Hz.
2 10 110/240 10 1+N 100 B Tripping characteristics of MCB part:
2 16 110/240 10 1+N 30 DSRCB1630 B Short circuit capacity: 10 kA.
2 16 110/240 10 1+N 100 DSRCB16100 W Terminal capacity: 25 mm¢.
B High immunity to transient current.
2 20 110/240 10 1+N 10 DSRCB2010A B Profile as per Din-T MCB.
2 20 110/240 10 14N 30 DSRCB2030 B Test button for periodic testing.
2 20 110/240 10 1+N 100 DSRCB20100
2 25 110/240 10 1+N 30 DSRCB2530
2 32 110/240 10 1+N 30 DSRCB3230
2 40 110/240 10 1+N 30 DSRCB4030
Din-Safe MCB is a combined MCB/RCD providing thermal overload, short circuit
and earth leakage protection in the one integral unit.
Din-Safe MCBs are suitable for use in residential, commercial and light
industrial applications.
PIGTAIL SUPPLY
NEUTRAL
N(EL%T«%'?L f\LCJ/L\éE) N(EL%I\%/;L A(\fc%E) Notes: ') Unprotected neutral, not switched.
@ @ @ @ ?) Unprotected neutral, switched.
N ’) Fits Din-T chassis (special configuration)
- - refer page TBA.
i i i i “) Some type “A” RCDs are stocked. Refer NHP.
Nuisance tripping may be experienced in VFD
N and motor starting applications refer NHP.
@ @ @ Available on indent only.
DUMMY ACTIVE NEUTRAL  ACTIVE
TERMINAL  (LINE) (LINE) (LINE)
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data
Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on
the thermal and magnetic characteristics.

Curve C
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data

What is an RCD?

The RCD (Residual Current Device) is a device intended to
protect people against indirect contact, the exposed conductive
parts of the installation being connected to an appropriate earth
electrode. It may be used to provide protection against fire
hazards due to a persistent earth fault current, without
operation of the overcurrent protective device.

RCDs having a rated residual operating current not exceeding

30 mA are also used as a means for additional protection in case
of failure of the protective means against electric shock (direct
contact).

Working Principle
The main components of an RCD are the following:
M The core transformer: which detects the earth fault current.

B The relay: when an earth fault current is detected, the relay
reacts by tripping and opening the contacts.

B The mechanism: element to open and close the contacts
either manually or automatically.

B The contacts: to open or close the main circuit.

The RCD constantly monitors the vectorial sum of the current
passing through all the conductors. In normal conditions the
vectorial sum is zero (I1+I2=0) but in case of an earth fault,
the vectorial sum differs from zero (I1+I2=Id), this causes
the actuation of the relay and therefore the release of the
main contacts.

Definitions related to RCDs

RCCB = Residual Current Circuit Breaker
without overcurrent protection.

RCBO = Residual Current Circuit Breaker
with overcurrent protection.

Breaking capacity

A value of AC component of a prospective current that an RCCB
is capable of breaking at a stated voltage under prescribed
conditions of use and behaviour.

Residual making and breaking capacity (IAm)

A value of the AC component of a residual prospective current
which an RCCB can make, carry for its opening time and break
under specified conditions of use and behaviour.

Conditional residual short-circuit current (IAc)

A value of the AC component of a prospective current which
an RCCB protected by a suitable SCPD (short-circuit
protective device) in series, can withstand, under specific
conditions of use and behaviour.

Conditional short-circuit current (Inc)

A value of the AC component of a residual prospective
current which an RCCB protected by a suitable SCPD in
series, can withstand, under specific conditions of use and
behaviour.

Residual short-circuit withstand current

Maximum value of the residual current for which the
operation of the RCCB is ensured under specified conditions,
and above which the device can undergo irreversible
alterations.

Prospective current

The current that would flow in the circuit, if each main
current path of the RCCB and the overcurrent protective
device (if any) were replaced by a conductor of negligible
impedance.

Making capacity

A value of AC component of a prospective current that an
RCCB is capable to make at a stated voltage under prescribed
conditions of use and behaviour.

Open position

The position in which the predetermined clearance between
open contacts in the main circuit of the RCCB is secured.

Closed position

The position in which the predetermined continuity of the
main circuit of the RCCB is secured.

Tripping time

The time which elapses between the instant when the
residual operating current is suddenly attained and the
instant of arc extinction in all poles.

Residual current (IAn)

Vector sum of the instantaneous values of the current
flowing in the main circuit of the RCCB.

Residual operating current

Value of residual current which causes the RCCB to operate
under specified conditions.

Rated short-circuit capacity (Icn)

Is the value of the ultimate short-circuit breaking capacity
assigned to the circuit breaker. (Only applicable to RCBO)

Conventional non-tripping current (Int)

A specified value of current which the circuit breaker is
capable of carrying for a specified time without tripping.
(Only applicable to RCBO)

Conventional tripping current (It)

A specified value of current which causes the circuit breaker
to trip within a specified time.
(Only applicable to RCBO)

Q-Pulse Id: TMS536
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@ Innovators in Protecnon Technology

Din-T MCBs + RCDs Technical data
RCDs classification according to EN 61008/61009

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

B Type AC

B Type A

The time-delay (in the presence of residual current)
B RCDs without time delay: type for general use
B RCDs with time delay: type S for selectivity

Type AC ) 9

The type AC RCDs are designed to release with sinusoidal
residual currents which occur suddenly or slowly rise in

TypeA [ |99

nn
Certain devices during faults can be the source of non-
sinusoidal earth leakage currents (DC components) due to the
electronic components e.g. diodes, thyristors etc.

Type A RCDs are designed to ensure that under these conditions
the residual current devices operate on sinusoidal residual
current and also with pulsating direct current(*) which occur
suddenly or slowly rise in magnitude.

(*) Pulsating direct current: current of pulsating wave form which
assumes, in each period of the rated power frequency, the value 0 or a
value not exceeding 0.006 A DC during one single interval of time,
expressed in angular measure of at least 150°.

Residual current Tripping time
magnitude.
1. For sinusoidal residual current
0.5 x IAn t=w
/\ /\ /\ 1xIAn t = <300 ms
\/ \/ \/ \/ 2 xIAn t = <150 ms
5 x IAn t=<40 ms
2. For residual pulsating direct current
Residual current Tripping time At point of wave 0°
0.5 x IAn t=ow0 0.35 x IAn t=w
1 x IAn t = <300 ms 1.4 x IAn t=<300 ms
2 x IAn t =<150 ms 2.8 x IAn t =<150 ms
5 x IAn t=<40 ms 7 x IAn t=<40 ms
At point of wave 90°
0.25 x IAn t=ow
1.4 x IAn t=<300 ms
2.8 x IAn t =<150 ms
7 x IAn t=<40 ms
At point of wave 135°
0.11 x IAn t=ow
1.4 x IAn t =<300 ms
2.8 x IAn t=<150 ms
7 x IAn t=<40 ms

Tripping curve type AC
) Standard in Australia
?)  Type A acceptable in Australia

Tripping curve type A
*)  Standard in New Zealand
“)  DSRCBH is type A.
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data
Nuisance tripping

All DinSafe RCDs have a high level of immunity to transient currents, against
current impulses of 8/20 ps according to EN 61008/61009 and VDE 0664.T1.

TYPE A, AC.eeeieiieiiiiiieeeeereiiceeeeeeens 250 A 8/20 us
TYPE Seeriiiiiiiiinicciii 3000 A 8/20 ps

RCDs have a high level of immunity against alternating
currents of high frequency according to EN 61008/61009.
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data
Use of an RCBO Din-Safe (DSRCB)
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data

Product related information

Influence of air ambient temperature on the rated current

Influence of temperature on RCBOs (DinSafe DSRCB)

The thermal calibration of the RCBO was carried out at an ambient
temperature of 30 °C. Ambient temperatures different from 30 °C
influence the bimetal and this results in earlier or later thermal tripping.
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@ TERASAKI
Din-T MCBs + RCDs Technical data

Tripping current as a function of the frequency

AlL RCDs are designed to work at frequencies of 50-60 Hz, therefore to work at different values, we must consider the variation of the
tripping sensitivity according to the tables below. It should be taken into consideration that there is a no tripping risk when pushing
the test-button, due to the fact that such action is made by means of an internal resistor with a fixed value.

RCBO DSRCB °)

Type AC *) 10 Hz 30 Hz 50 Hz 100 Hz 200 Hz 300 Hz 400 Hz 3
30 mA 0.62 0.65 0.80 0.91 1.24 1.55 1.88

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59

300 mA 0.80 0.74 0.80 0.97 1.19 1.44 1.64

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 1.68

Type A?)

30 mA 8.17 3.13 0.75 1.70 3.10 3.52 3.67

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 2.71

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 0.64

Notes: ') The standard NHP/Terasaki type is the “type AC” in Australia, Type “A” in New Zealand.
?) The standard NHP/Terasaki DSRCBH single pole RCBO is “type A" in Australia and New Zealand.
*) The numbers in the table above are multipliers, e.g. A “DSRCD” at 50 hz has an 0.8 multiplier.
Therefore a 30 mA, “type AC” RCD will trip at (0.8 x 30 mA) 24 mA.

Power losses

The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the
device at rated current. Power loss per pole:

RCBO-DinSafe MCB DSRCB

In (A) 4 6 10 13 16 20 25 32 40
Z (mOhm) 125 53 16.5 11.9 9.8 7.1 5.6 4.7 3.6
Pw (W) 2.0 1.9 1.6 2.0 2.5 2.8 3.5 4.8 5.8
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@ TERASAKI

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data
RCBO (DSRCB) let-through energy I*t

The benefit of an RCBO in short-circuit conditions, is its ability to reduce the
value of the let-through energy that the short-circuit would be generating.

Din-Safe DSRCB

Curve C

RCBO - Din-Safe (DSRCB)

RCBO - Din-Safe (DSRCB)

Dimensions in mm
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@ TERASA

Innovators in Protection Technology

Din-T MCBs + RCDs Technical data

Text for specifiers

RCBO DinSafe (DSRCB)

The residual making and associated MCB:
@ Din-T6 .......... 6000 A

@ Din-T10 ........ 7500 A

According to EN 61009 standard.

Intended to detect residual sinusoidal currents (type AC) or residual
pulsating direct currents (type A).

Resistance against nuisance tripping according to VDE 0664 T1 and
EN 61009.

Working ambient temperature from -25 °C up to +40 °C for type A
and from -5 °C up to +40 °C for type AC.
Approved by CEBEC, VDE , KEMA, IMQ, etc.

The RCBO 1 P+N is 2 modules wide or 1 module wide.

The neutral pole is on the left hand side. The N pole closes first of
all poles and opens last of all poles.

Nominal rated currents are: 4 up to 40 A.

Characteristic B & C.

Nominal residual currents are: 10, 30, 100, 300, 500, 1000 mA.
The test circuit is protected against overloads.

The short-circuit capacity is 10 kA, with selectivity class 3.
The making and breaking capacity is 500 A.

The residual making and breaking capacity is 7500 A.

Terminal capacity from 1 up to 25 mm? rigid in the top terminals
and from 1 up to 35 mm? in the bottom terminals.

The devices 10, 30, 100 mA type A or AC always have vertical
selectivity with devices 300 mA type S.

Both incoming and outgoing terminals have a protection degree
of IP 20.

Isolator function due to Red/Green printing on the toggle.
Auxiliary contacts can be added on the right hand side.

RCBOs can be released by means of a shunt trip or undervoltage
release.

RCBOs can be remotely controlled by means of a motor operator.

Q-Pulse Id: TMS536

Active: 10/12/2013

Page 261 of 537



Prior Pocket Rd 4070 SPS SP316 Electrical Switchboard Operation and Maintenance Manual (JPR)

@ TERASAKI
Din-T MCBs + RCDs Technical data

Overview Din-Safe RCDs RCBO
Device type definition
Rating/description Cat. No. DSRCB
Standards IEC 61009-1
Magnetic tripping characteristics C
Residual tripping characteristic ?) AC, A
Tripping time at IAn  Instantaneous ms <300
Selective ms -
Rated current A 4, 6, 10, 13, 16, 20, 25, 32, 40
Rated residual current IAn mA 10, 30
Calibration temperature °C 30
Number of poles versus modules 1
Rated voltage Un 2 PAC v 110, 240 (1 P+N)
3PAC v -
4 P AC v -
Frequency Hz 50/60
Maximum service voltage Ubmax v 255
Minimum service voltage Ubmin ' 100
Power supply Top/Bottom
Selectivity class 3
Rated making and breaking capacity (Im) A -
Residual making and breaking capacity (IAm) A 7500
Conditional short-circuit capacity (Inc) A -
Conditional residual short-circuit capacity (IAc) A -
Short-circuit capacity (Icn) A 10000
Grid distance (safety distance between two devices) mm 35
Isolator application yes
Insulation degree Insulation voltage Vv (DC) 500
Shock voltage (1.2/50 ms) kv 6
Insulation resistance (mOhm) 1000
Dielectric strength v 2500
Shock resistance (in x, y, z direction)(IEC 60077/16.3) 40 g, 18 shocks 5 ms
Vibration resistance (in x, y, z direction; IEC 60068-2-6) 1.5 g, 30 min, 0...80 Hz
Endurance electrical at Un, In 10000
mechanical at Un, In 20000
Protection degree (outside/inside electrical enclosure) 1P 20 / IP 40
Self extinguish degree (according to UL 94) V2
Tropicalisation (according to IEC 60068-2, DIN 40046)  °C/RH +55/95 %
Pollution degree (acc. IEC 60947-1) 3
Operating temperature °C -25..+60
Storage temperature °C -5..+70
Terminals capacity Rigid cable min/max (Top) mm? 1/25
Flexible cable min*/max (Top) mm? 1/16
Rigid cable min/max (bottom) mm? 1/35
Flexible cable min*/max (bottom) mm? 1/25
(*Flexible cable 0.75/1/1.5 mm? with cable lug)
Torque Top/Bottom Nm 3/4
Add-on devices (side add-on) ~Auxiliary contacts ves
uvt yes
Shunt trip yes
Motor operator yes
Panelboard switch Bottom
Busbars systems Pin Bottom
Fork yes
Accessories
Dimensions, weights, # Poles 1+N
packaging (HxDxW) 86x68xW mm 36
Weight/unit g 250
Package/unit 1/6
Note: 1) Refer catalogue section for types.
?) Making sure that N-L and both flying leads are disconnected.
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NHP=

Panelboards, loadcentres and accessories

and Premier busbar chassis — Din-T

Standards AS/NZS 3439
Current rating 250 A
Withstand rating 250 A/20 kA for 0.2 sec

Tee-offs stripped an

d 50% capped

Top power feed stripped and capped
Full 35 mm DIN rail, improved MCB mounting security
Improved insulation coating

Splayed busbar to suit 160 A & 250 A switch
Top and bottom feed - splayed top & bottom

Concept Din-T - 250 to suit Din-T MCBs (18 mm pole pitch) ®)

Pole capacity

250 A
Cat. No. ?)

12 CD-2-12/18-3U
18 CD-2-18/18-3U
24 CD-2-24/18-3U
30 CD-2-30/18-3U
36 CD-2-36/18-3U 3 pole CD chassis to suit Din-T MCBs
42 CD-2-42/18-3U
48 CD-2-48/18-3U
54 CD-2-54/18-3U
Notes: ') 4 pole and other special configurations available to special order refer NHP.
60 CD-2-60/18-3U ‘OFF (line) side of MCB connects to chassis tee-off.
o _ MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
72 EDa2ar/jEss If applicable use insulated tool provided to disengage DIN clip when removing
78 CD-2-78/18-3U MCB from chassis.
*) Not suitable for CONCEPT economy Panelboards. Contact NHP for availability.
84 (D-2-84/18-3U Available on indent only.
96 CD-2-96/18-3U |
Accessories Technical data — CD/CT busbar chassis
Description Cat. No. Description CD-250 A
Split tariff kit 250/355 A (supplied loose) STKCD Busbar rating (Amp) 250
Split tariff kit (fitted) REFER NHP Voltage rating v) 415
Plastic tee-off cap 250 / 355 A CD250TOPC Short circuit rating (kA) 20
Short circuit time (sec) 0.2
Insulation material Polyolefin
PPA-441

Catalogue number structure - CD/CT busbar chassis
| XX E X XX || XX || X |
Type Current rating No. of ways Pole pitch (mm) No. of phases
CD Din-T 2 250 A 12 18 Din-T 2 1P+ N (red, black)
CDH Din-T10H 3 355 A 18 27 Din-T10H 3 3 P (red, white, blue)
CT  Safe-T Etc. 24 27/18 Hybrid 4 3 P+ N (red, white,

30 Din-T10H/Din-T blue, black)

36 etc. 25 Safe-T

27 mm/18 mm

6/24

12/60
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NHP=

Panelboards, loadcentres and accessories
Dimensions (mm)

2 CD chassis 250 to suit Din-T6, 10 and 15

Escutcheon cut-out details . .
Dimensions (mm)

470 119.0 Chassissize’) A B C D R S

: r ' | (D-X-12/183U 152 100 - 110 - 100
(D-X-18/18-3U 206 100 - 164 - 100

(D-X-24/18-3U 260 100 - 218 - 100

(D-X-30/18-3U 314 200 - 272 - 200

b (D-X-36/18-3U 368 300 - 326 - 300
(D-X-42/18-3U 422 300 - 280 - 300

(D-X-48/18-3U 476 400 - 434 - 400

B (D-X-54/18-3U 530 400 - 488 - 400
(D-X-60/18-3U 584 500 - 542 - 500

(D-X-72/18-3U 692 600 - 650 - 600

Notes: ') “X”insert 2 = 250 A or 3 = 355 A, current rating does not effect above dims.
Maximum current rating of tee-off = 100 A. CD-X-78/18-3U 745 700 300 704 300 700
‘OFF’ (line) side of MCB connects to chassis tee-off. (D-X-84/18-3U 800 700 300 758 300 700
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
Use insulated tool provided to disengage DIN clip when removing MCB from (D-X-96/18-3U 908 800 400 866 400 800
chassis.
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J & P Richardson Industries Pty Ltd

7.2 CONTROL DEVICES/ GPO'S/ RELAYS
e CROMPTON INSTRUMENTS - 252-PSGW — PHASE FAILURE RELAY
e MULTITRODE MTR-5-HIGH LEVEL RELAY
e MULTITRODE MTR-2-SURGE IMMINENT LEVEL RELAY
o CLIPSAL —2025 + 449A + 449AP BASE — LAPTOP GPO (TWIN 10A)
e CLIPSAL —56C410—-3 PHASE SWITCHED OUTLET
e CLIPSAL —56S0310 - GENERATOR ANCILLARY POWER

e SPRECHER AND SCHUH — CA7-43-00-240V — PUMP 1,2 LINE
CONTACTORS

e SPRECHER AND SCHUH — CA7-43-00-240V — PUMP 1,2 BY PASS
CONTACTORS

e FLYGT -MINICASSII -—PUMP 1,2 SEAL FAIL RELAYSc/w 11 PIN BASE
e MENNEKES-MEN361-GENERATOR POWER

e |IDEC-RH2B-UL-24VDC—-PUMP RELAY

e |IDEC—-RH4B-UL-24VDC—-RELAY

¢ MARECHAL —DS3 3134013972+51CA058 — PUMP POWER SOCKET

OUTLET
e MARECHAL —PN7C 01P4060+01INA053 — PUMP CONTROL SOCKET
OUTLET
File: C41000 Manual Revision 0 Date: 23/07/2010
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Specifications

MTR Level Relay

The MTR level relay has proven itself to be

simple and extremely reliable in pump stations
everywhere. The MTR controls one pump or
one alarm. The MTRA controls one pump and

one alarm.

= Safe

The extra low sensing voltage ensures maintenance staff

and operators are protected at all times.

= Four sensitivities
Allows the relay to operate effectively in a wide range
of conductive liquids.

= Activation delays

Each output can have a different time delay to overcome

wave action and turbulence.

= LED indication
High intensity LED indicators ensure clear signals.
Power On (green). Alarm On (red). Pump On (yellow).

= Dipswitch programmable
All settings are easily selectable from the front panel.

= Proven reliability

The proven design and performance of the relay ensures

long-term reliability of the MultiTrode system.

= |.S application
Perfect for IS application when used with an MTISB.

= Unique two-sensor operation (MTRA only)
Pump and alarm can be controlled using two or three
sensors. Two-sensor operation is ideal for budget
applications or where space is limited.

= DIN rail or screw mounting
» Low installed cost

\/\\

Mode of operation:
MTR Mode
MTRA Mode

Charge/Discharge (Fill or Empty)
Discharge ONLY

Probe Inputs:
Sensor inputs
Sensor voltage
Sensor current

MTR:2/MTRA: 3
10/12VAC Nominal
0.8mA max. (per sensor)

Sensitivity 1k, 4k, 20k, 80k

Relay Outputs:
MTR relay output 2 contact sets: 1 N/O & 1 C/O
MTR Output delay 0,2.5,5,10, 20, 40, 80, 160 sec
MTRA relay output 2 relays : both N/O
MTRA Output delay ~ Pump: 0.5, 10; Alarm: 0.5, 15 sec

Relay contact rating

Relay contact life
Terminal size

250 VAC

5A Resistive, 2A Inductive
10° Operations

2x 13 AWG/ 2.5mm?

Display
LEDs:
MTR
MTRA

PowerOn  Pump  Alarm
Green Red
Green Yellow Red

Physical Product:

Dimensions 2.7/8H x 1.3/4W x 4.1/2D (Inches)
72Hx45Wx114D (mm)
Mounting DIN Rail or 2 x #6 Screws / 2 x M4 Screws
Enclosure Makrolon (self-extinguishing)
Power Supply:
Supply Voltage AC 24,110, 240, 415VAC* - 50/60Hz
Power Consumption 3.5 Watts max *(MTR only)
Supply Voltage DC 12 or 24VDC,
Power Consumption 3 Watts max

Environmental Range:

Centigrade
Fahrenheit

-10° to +60°C 0
+14° to +140°F

Available Models & Ordering Information

415VAC
240VAC
110VAC
24VAC
24VDC
12VDC

N1652  iwren 2ee
MTR-1 n/a
MTR-2 MTRA-2
MTR-3 MTRA-3

MTR-4 MTRA-4
MTR-5 MTRA-5
MTR-6 MTRA-6

MULTITRODE

MultiTrode Pty Ltd - Australia
Brisbane Technology Park 18 Brand| Street

MultiTrode Inc - USA
6560 East Rogers Circle

PO Box 4633 Eight Mile Plains Qld 4113
Tel: +61 7 3340 7000 Fax: +61 7 3340 7077

Boca Raton Florida 33487
Tel: +1 561 994 8090 Fax: +1 561 994 6282

sales@multitrode.net
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Prior Pocket Rd 4070 SPS SP316 Electrical Switch

Attention: To prevent electrical shock, disconnect from power source before ...-C43/...-43
installing or servicing. Install in suitable enclosure. Keep free from contaminants.

Achtung: Vor Installations- oder Servicearbeiten Stromversorgung unterbrechen,
um Unfalle zu vermeiden. Die Gerate missen in einem passenden

Gehause eingebaut und gegen Verschmutzung geschiitzt werden.

Attenzione: Per prevenire infortuni, togliere tensione prima dell'installazione o
manutenzione. Installare in custodia idonea. Tenere lontano da contaminanti.

Attention: Avant le montage et la mise en service, couper I'alimentation secteur
afin d’éviter tout accident. Prévoir une mise en coffret ou armoire appropriée.
Protéger le produit contre les environnements agressifs.

Atencion: Desconectar la alimentacién eléctrica antes de realizar el montaje y la
puesta en servicio, con el objeto de evitar accidentes. Instalado en una caja o
armario apropiado. Proteger el producto de los ambientes agresivos.

(€ ©

mm A000478
[ ] IEC 60947-1/-4-1/-5-1
EN 60947-1/-4-1/-5-1

UL 508; CSA 22.2 No. 14;

-Min. distance lateral to grounded parts

or walls = 6mm

-Min. seitlicher Abstand zu geerdeten Teile
oder Wande = 6mm

-Distance latéral min. enver pieces mises a
terre ou parois = 6mm

-Distanza laterale min. verso pezzi a
massa o pareti = 6mm

-Distancia lateral min. a chasis o

paredes = 6mm

11 mm 1x2,5...16 mm?2
@ 2x25...10 mm?2 2,5..3,5Nm
No. 14...4 AWG 22...31 Ib-in

Use 75°C Cu wire only m No 3

1x2,5...25 mm?2
(_©C= 2x25.16mm? Pozidriv No 2

No. 14...4 AWG
9mm 1x1..2,5 mm2
Al (ﬁ 2x1..2,5 mm2 1..1,5Nm
No. 16...12 AWG 8,9...13 Ib-in

Use 75°C Cu wire only m No 3

1x 1.4 mm2

2
(C__©o 2x1.4mm Pozidriv No 2

No. 16...12 AWG

9 mm 1x0,5..2,5 mm22 1.15Nm
| & zromsiaeme | @ L.
@ \ i Use 75°C Cu wire only 2T P=—= No3
1x0,75 ... 2,5 mm?2

(__©=o 2x075..25mm2 | PozdivNo2
No. 18 ... 14 AWG

—HMS536 Active: 1

oard Operation and Maintenance Manual (JPR)

IEC 60947-4-1
EN 6094741 | 9¢ T max

Ue <690V Type 1 Type 2 Type 2

I
\ 43 160 A 100 A Tech
& |/Data

IEC 60947-5-1 | (o ma
EN 60947-5-1 | ° *

YK

Ja

Circuit Breaker

125 A

600 Volts Maximum | 600 Volts Maximum

150 A

Suitable for use on a circuit capable of delivering
not more than 5000 rms symmetrical amperes

Size |Fuse

=)
=
o
<
P
5

43

Technische Anderungen vorbehalten
22.227.950-01/ 04. 2007

/1273815
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1T

Installation and application

Leakage detectors, CLS/FLS/FLS10/MiniCAS Il

FLYGT

Engineered for life
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INTRODUCTION

A number of condition monitoring sensors are Any combination of these sensors can be used with
available for the ITT FLYGT pump range. the standard versions of the pumps. Explosion proof

« Thermal switches for stator over temperature. approved pumps are restricted to the use of the
. _ thermal switches with or without FLS and FLS10 only.
e CLS for water in oil detection.

. L ) The sensors are monitored by the ITT FLYGT
* FLSforthe detection of liquid in the stator housing. | \jinicAS 11 supervision relay, which is situated in the

» FLS10 for detection of liquid in the inspection cham- | panel.
ber in the new midrange pump series, i.e. 3153,
3171, 3202 and 3301.

BASIC SENSOR CONNECTIONS
(5 alternative sensor combinations)

thermal switches 1=--=---~- 1 FLS + thermal sw.
T1+ —_—
_ - D AL 5 | 1 O mA= Overtemperature
1 1 —
. . i 12k|_J|] , 7.8mA=0K
*) POWERSUPPLY 0 | : ( ! 56 mA = Leakage (1)
24V AC/DC, 120V AC T2- iVENEVENEVEVINE, Tolerance 10%
and 230 V AC FLS
2) $10 thermal switches 1=====-=- 1 FLS10 + thermal sw.
L. T1+
MiniCASII ) AAN I | 0 mA = Overtemperature
V770 |_J|] 110 mA =0K
1 1
Nﬁ. ) ! ( I 28 mA = Leakage (2)
T2- e Tolerance 10%
RESET] ELS10
7+ thermal switches
T1+ -------- l—« T1+
12 VDC SENSOR ) AAA CLS + thermal sw.
T2e eeeeeenn 5- | OUTPUT < 0 mA = Overtemperature
HIGH TEMP D, oy 55 mA = 0K (3)
1 3 29 mA = Leakage (5s delay)
\| CLS Tolerance 10%
4
»
LEAKAGE T1+ thermal switches 195 a4 Thermal sw. + FLS + CLS
11 9 ) AAA 0  mA = Overtemperature
13,3 mA=0K
) 8 ) 36-42 mA = Leakage (0/5s delay)
10s T2- Tolerance 10%
(4)
MiniCASII
Values of operation
I < 3 mA = Overtemp
3<1<22mA=0K
| > 22 mA = Leakage
1kohm T1+
o ) oD AN Thermal sw. + 1 kohm resistor
Circuits shown thermal switches 0 mA = Overtemperature
de-energised ) 12 mA=0K (5)
T2- Tolerance 10%

Note! MiniCASII 24 V AC/DC, RESET also possible by connecting terminals 6-2.

NOTES

1. Amber LED indicates supply on. 2. MiniCAS Il resets automatically after leakage fault.
— Overtemperature relay energised when healthy. MiniCAS Il requires resetting after overtemperature
— Leakage relay de-energised when healthy. fault. Please see "Technical Data”.
— Red overtemperature LED off when healthy. 3. There is not a separate indication when two
— Red leakage LED off when healthy. leakage sensors are used.
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INSTALLATION

The monitoring connections at the panel

The MiniCAS Il supervision relay is installed in the
pump panel and simply plugs into an eleven pin relay
base. Six basic sensor connections are possible.

1. Thermal switches with FLS

The pilot cores in the pump can be connected to
the panel in either polarity.

2. Thermal switches with FLS10

The pilot cores in the pump can be connected to
the panel in either polarity.

3. Thermal switches with CLS

The CLS sensor is diode protected. For this reason
the pilot cores are required to be connected with
the correct polarity (brown = +, black = —). Connect-
ed incorrectly the MiniCAS Il supervision relay will
indicate an open circuit (0 mA), i.e. with the amber
supply LED and the red overtemperature LED both
on. Connected correctly and reset, the amber LED
only will be on.

MiniCAS Il supervision relay

Width
33 mm

Height
79 mm

Depth
75 mm

Part-nos: 83 58 57 (24 V AC/DC)
40 501098 (120 V AC)
40 501560 (230 V AC)

4. Thermal switches with CLS + FLS

The pilot cores in the pump cable are required to
be connected with the correct polarity (brown = +,
black = —), however, because the FLS will cause
the MiniCAS Il to indicate healthy, i.e. amber LED
ON, even when incorrectly connected CLS, a cur-
rent reading of the monitoring circuit must be taken
when installing the pump. Correct polarity will indi-
cate 15.0 mA,; incorrect polarity will indicate 7.8 mA
with healthy conditions.

5. Thermal switches only

A 1000—1500 ohm resistor must be connected in
series with the thermal overtemperature switches.
A 1000 ohm resistor is enclosed in the package.

11 pin relay base

Top

N
N

EN 50042

Fos
=Cp
o8

|ﬁ|8|:|w|~|<»|w|»|w|-|
é&m %
'O
Gz %%

wNN NP>
N|& [P NN RS-

>
N

w
=

)

4%

Part-no: 84 55 67
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Variable frequency inverter controlled pumps/mixers

In installations utilizing variable frequency inverters for
speed control of pumps, interference from a variable

frequency drive (VFD) may cause nuisance tripping of
monitoring equipment and the electronic sensor CLS.

VFD-interference does not affect FLS and FLS10.

Interference occurs when the pilot cores are in close
proximity to the power cores.

The interference may be suppressed by connecting a
suitable filter' between the monitoring conductors (T1,
T2) and ground (PE).

The filter should ideally be situated in the pump/mixer
junction box.

Cables containing both power and pilot cores should
be kept to a minimum length.

The power cable and control cable should be run in
separate cable ducts with a distance of at least
300 mm between them.

Our pumps are CE-marked according to EMC-direc-
tive and the VFD that we buy from a subcontractor
should also be CE-marked. In order to make the VFD
pass the EMC-tests the interconnecting cable be-
tween pump and VFD has to be screened.

Q-Pulse Id: TMS536

Pump/Mixer Control Panel
T
R ﬁg L1 MIRICAS Il |
\ o7 :
______________________________ 5 i
L ] [
. e
CLs R cmsoe | ) ;
| Fitter ki Comelcme — =
A VFD ||
>300mm I T i
laslel | [migleteli— | Filter
WIS O [ " Ul ey u .
Sl NSSHOU. ./3E+5t w | [riate oty =
NEE Scraeaned power Coms M nlalelaln
Euj:-n-@osw vt U oo (@]«
= COMMON POWER/MONITORING CABLE
(l.e. 3x2,5+3x2,5/3E+3x1.5 St port no.940937)
TO BE KEPT AS SHORT AS POSSIBLE.

Active: 10/12/2013

lAvailablefilter kits:

Partno. 6046800
Will fit: 3102, 3127, 4430.

Part no. 6046801
Will fit: 3085, 4410.

Part no. 6046802
Will fit: 3140, 3152, 3170, 3201, 3300.

Part no. 6046804
Will fit: 3231, 3306, 3312, 3351, 3356, 3400, 3501,
3602, 3800, 7045, 7061, 7081, 7101, 7115, 7121.

Part no. 6616000

Will fit: 4630, 4640, 4650, 4660.
Part no. 6616001

Will fit: 4670, 4680.
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604 68 00
FILTER 1
; 5— PILOT WIRE BU {AWG), BK {5TD)
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< e SN ) SN | S
= ! 1
i 4 |
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| i N
| I
: : JUNCTION BOX
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I | | when using filter
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[ |
I —— 13 I
1 owenl®P |
| en | e 1
| ]
: __[ CLS :
| |
| |
604 68 01 | |
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Checking the sensor circuit and fault finding

Connect a multimeter in series with the sensors or
use the ITT Flygt sensor tester “ST-1" (FD part no.
10-581700) to measure the current in the sensor
circuit. See figures below.

“ST-1"is not yet prepared to handle the new sensor
FLS10.

The figures on page 2 is used as reference to deter-
mine the status of the sensors (sensor connections).

Circuits with CLS require some extra consideration.
Connected with wrong polarity the CLS draws a zero
current. The CLS can then be considered not connec-
ted.

Sensor current measurement using a multimeter

*) POWER SUPPLY Q)
24V AC/DC, 120 V AC
and 230 V AC

MiniCASII 10

SENSOR|
OUTPUT]

il

RESET

Wrong polarity results in 0 mA for circuit (3). Circuit (4)
is reduced to the same as circuit (1).

As opposed to the FLS and FLS10, the CLS has a
built-in alarm delay of 5 seconds.

Since the MiniCASII has only one leakage indication
lamp, an alarm from the CLS or the FLS looks the
same.

For circuit (4), this means that a leakage alarm can
not be attributed to either of the two sensors just by
looking at the MiniCASII. To make out the tripping
sensor without lifting the pump, a measurement of the
sensor current is necessary.

Note! MiniCASII 24 V AC/DC,
RESET also possible by
connecting terminals 6-2.

thermal switches

Therm sw. +FLS +CLS
0 mA = Overtemp
13,3 mA=0K

[
. LEAKAGE

. TEMPERATURE

O SUPPLY

Mini CASII
Values of operation

| <3 mA = Overtemp
3<1<22mA=0K
| > 22 mA = Leakage

General procedure to check the status of the sensors

1. Close the sensor circuit by connecting the multi-
meter test leads according to figure above or on
next page.

2. From the moment contact is made, observe the
sensor current for at least 5 seconds (to await a
possible CLS alarm current).

3. Switch polarity of the sensor leads (5, 7) and repeat

steps 1 and 2.

4. Identify the actual sensor circuit with the help of the
first page figure and analyse the sensors’ status.

5. In case circuit (4) is used: By using the wrong po-
larity and delay properties of the CLS, it is possible
to conclude if a leakage alarm is attributed to the
CLS or FLS.

6. To ensure that the polarity is right after the mea-
surement, restore the connection resulting in the
largest current.

Q-Pulse Id: TMS536

Active: 10/12/2013

36-42 mA = Leakage(0/5s delay)
Tolerance 10%
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To be noted

A zero current may be the result of a broken sensor
lead or an open thermal switch.

A leakage alarm may be caused by a short circuit due
to pinched sensor leads or a correct leakage signal
from FLS, FLS10 or CLS.

Sensor current measurement using ST-1

thermal switches 1=------ 7 Th +FLS +CLS
T1+ e erm sw.
AAA 0 mA = Overtemp.
13,3 mA = 0K

36-42 mA = Leakage (0/5s delay)
Tolerance 10%

12 vDC
‘ T2-

37 mA

0000eo

ST-1

Polarity

©'©

Checking earth faults

Earth faults on the monitoring cores must be checked
for and avoided as they may cause spurious seal
leakage indications. Fault finding of this nature should
only be carried out using a multimeter ohms scale and
not an insulation tester utilising 500 V or above as a
test voltage.

Measure between each sensor lead and earth. Ideally
the value should be infinite but Mega ohm values are
acceptable.

Earth fault measurement

thermal switches  _ ______

T1+ AAA

_-__E_
——H

1
L
[ i FLS
1
1

T2- L emm—a

CLS
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Checking the MiniCASII

The MiniCASII can be checked by using loose sensors
connected to the sensor output or by simulating the
sensors using resistors.

A simple test can be performed with a resistor, for
example the one enclosed in the delivery package
(1 kohm):

Connect the MiniCASII input , 2 and 10 to the correct
voltage, 24V AC/DC, 120V AC or 230 V AC.

- POWER SUPPLY -
#)  24VACIDC,120VAC ()

and 230 V AC
p 10

7+

MiniCASII

‘ LEAKAGE

. TEMPERATURE

O SUPPLY

Note! MiniCASII 24 V AC/DC,
RESET also possible by
connecting terminals 6-2.

Simulating temperature alarm

If nothing is connected to the sensor outputs 5 and 7
(open circuit), the SUPPLY and TEMPERATURE
lamps are both lit. The current is obviously zero mA.

POWER SUPPLY

™) 24V ACIDC, 120V AC ()
and 230 V AC
2 | ) 10
MiniCASII

G
RESET

O SUPPLY

Note! MiniCASII 24 V AC/DC,
RESET also possible by
connecting terminals 6-2.

1 The MiniCASII 24 V AC/DC has been updated at one occasion.
Both versions have part no 835857 but are easily distinguished by
looking at the circuit diagram on the side of the unit. Check the
delay of the leakage alarm.

The original version has a 5 s delay.

Q-Pulse Id: TMS536

Simulating normal condition

Connect a resistor of between 1 kohm to 1,5 kohm to
the 12 VDC sensor outputs 5 and 7. If a multimeter is
available it can be connected in series with the resis-
tor (see fig.) Reset the MiniCASII by shortly connecting
and disconnecting a lead between outputs 6 and 7.
Now, the SUPPLY lamp only should be lit.

1 kohm

Mini CASII
Values of operation

L
SENSOR 12 VvDC
OUTPUT d
5
........ o
e

| <3 mA = Overtemp
3<1<22mA=0K
| > 22 mA = Leakage

The mA reading with a 1 kohm resistor: 12 V /1000 ohm = 12 mA.

Simulating leakage alarm

The leakage condition can be checked by connecting
a 500 ohm (or less) resistor to the sensor outputs
5and 7. It is fine to short circuit the output with the
multimeter or a jumper. Note that thereisa 10 s
delay! before the LEAKAGE lamp is lit.

The TEMPERATURE lamp may or may not be lit
depending on if the MiniCASII has been reset.

Mini CAS Il

Values of operation

| <3 mA = Overtemp
3<1<22mA=0K
| > 22 mA = Leakage

7+
< 30 mA*
SENSOR | 12 VDC
OUTPUT.
5
O LEAKAGE
A mA Com V/
’ TEMPERATURE Q D 0 0o

Active: 10/12/2013

* At short circuit, MiniCASII limits the
current to 30 mA

The updated version has a 10 s delay. This version also has an
improved noise protection. In some cases where noise, generated
by a variable frequency drive, has made the original version fail, the
new version works.
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TECHNICAL DATA

MiniCAS Il supervisionrelay

Operational principle:
Approvals:

Environment:

Supply voltage 24 V AC/DC:

Supply voltage 120 V AC:
Supply voltage 230V AC:
Relay contact rating:

Voltage to sensor:
Values of operation:

Power supply required:

OPERATION
Leakage:

Temperature:

Reset of Temperature Alarm:

DIMENSIONS:

PART NOS:

Q-Pulse Id: TMS536

Current Sensing
CE, C-UR (covering USA and Canada) and CSA
—2510 60°C (maximum 90% relative humidity)

20-30V AC (50-60Hz)
23.5-30 V DC

120V AC (50-60 Hz)
230V AC (50-60 Hz)
250 V AC / 5A

12 V DC +/-5%

3mA<I|<22mA OK condition

< 3mA = Hightemperature (orinterruption)

[ >22 mA = Leakage (or short circuit), 10 s delay of alarm
(I = current measured by MiniCAS 11)
5 VA
Changeover contacts 11-8 Normally closed for interlock

11-9 Closes for alarm

Automatic reset

Red LED for indication — follows the relay
Red indication lamp on: Leakage
Red indication lamp off: Noleakage

Changeover contacts 1-3 Closes for interlock when energized
1-4 Normally closed for alarm

Manual reset (see below)
Red indication lamp on: Overtemperature
Red indication lamp off: Normaltemperature

External reset is possible either by connecting terminals 6-7 with an external
push button or by interrupting the supply voltage.

Note, in the 24 V version, Reset is also possible between 6-2.
Width 33mm

Height 79 mm
Depth 75 mm

835857 (24 V AC/DC)
40501098 (120 V AC)
40501560 (230 V AC)
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CONNECTIONS

Leakage alarm will stop the pump

This installation can be used if the leakage alarm shall

TECHNICAL DATA

*) (O]

POWER SUPPLY
24V AC/DC, 120V AC and 230 V AC
2

10
stop the pump. MiniCASII
Itis recommended if the FLS sensor is used. The FLS RESL}_B
is detecting liquid in the stator housing, which is criti- . Gicuts shoun
. I T - 7 7 . e-energise
cal and requires a quick stop of the pump. sensoRs .. ,(:LA) 12w
O-=-=- __;->— -
T2 1 kohm
HIGH TEMP HIGH STATOR TEMP.
. &
CONTROL &) 1 3
CIRCUIT
LEAKAGE LEAKAGE ALARM
11 9
—]In_l o | AUX.RELAY ®
|
10s |T|
i PUMP CONTACTOR
———- oL DI
PUMP MAIN SUPPLY _O‘L
Note! MiniCASII 24 V AC/DC,
RESET also possible by
connecting terminals 6-2.
i ) -
Leakgge alarm will not stop the pump (only + POWER SUPPLY e
warning) 24V AC/DC, 120 V AC and 230 V AC
This installation can be used if the leakage alarm shall 2 10
not stop the pump but give a warning on the Mini- MiniCASII
6
CAS” RESET !
. . . . Circuits shown
It is recommended if FLS10 in inspection chamber or [ .., de-energised
CLS is used. These sensors detect liquid in the in- SENSORS __r--almy s 112VOC
spection chamber (FLS10) and water in the oil (CLS), T rtlom
which is less critical than water in the stator housing. | e . LEAKAGE ALARM
FLS10 is used in the new midrange pump series, i.e. ]I' B
3153,3171, 3202 and 3301. 105
HIGH TEMP B HIGH STATOR TEMP.
CONTROL 1 A , AUX RELAY ®
cireurr D
i PUMP CONTACTOR
_____ ! I
R
PUMP MAIN SUPPLY —°~L
*) Fit resistor to avoid short circuit if only thermal contacts are
to be connected.
10

Q-Pulse Id: TMS536
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TECHNICAL DATA

FLS stator leakage sensor

Signal:

Supply voltage:
Max. duty temperature:
Material:

Physical size, sensor
Length:

Width:

Height:

Part Number

8 mA non-alarm current,
36 mA alarm current

12 vDC
90°C
Aluminium

27 mm
16 mm
16 mm

518 89 02

CLS water in oil sensor

Trip emulsion:
Signal:

Poles:

Supply voltage:

Metal parts:

Sensor surface:

Max. pressure:

Test pressure:

Duty pressure:

Max. temperature:
Test temperature:
Max. duty temperature

Physical size, sensor
Length:

Diameter:

Thread:

Part number:

35% of water in oil

5.5 mA non-alarm current,
29mA alarm current
(5 s delay of alarm)

2 wires protected with a
diode (wrong polarity
connection = 0 mA)

12 VDC (£ 10 %)
(brown = +. black = -)

Acid proof stainless steel
Glass

10 MPa 1h

40 MPa

2 MPa

90°C, 1h

115°C, 1h

70°C

75 mm
12 mm
M16 x 1.5, length 15 mm

505 12 00

Handle with care.

Warning: Sensor body made of glass.

Q-Pulse Id: TMS536

11

FLS10 inspection chamber sensor

Signal:

Supply voltage:

Max. duty temperature:

Material:

Physical size, sensor
Length:

Diameter:

Thread:

Partnumber

Active: 10/12/2013

10 mA non-alarm current,
28 mA alarm current

12vDC

90°C

Stainless steel and
nitril rubber

44 mm
22 mm
M12 x 1, length 9 mm

6630400
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ITT

What can ITT Water & Wastewater do for you?

Integrated solutions for fluid handling are offered by ITT Water & Wastewater as a
world leader in transport and treatment of wastewater. We provide a complete range
of water, wastewater and drainage pumps, equipment for monitoring and control,
units for primary and secondary biological treatment, products for filtration and
disinfection, and related services. ITT Water & Wastewater, headquartered in
Sweden, operates in some 140 countries across the world, with own plants in Europe,
China and North and South America. The company is wholly owned by the ITT
Corporation of White Plains, New York, supplier of advanced technology products
and services.

www.ittwww.com ITT Water & Wastewater AB Visiting address: tel +46-44-20 59 00
SE-291 02 Kristianstad Industrigatan 50 Fax +46-44-20 59 01
Sweden Kristianstad
Sweden

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 292 of 537
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Relays [I DEC
RH Series — General Purpose Midget Relays

Key features of the RH series include:

e Compact midget size saves space

¢ High switching capacity (10A)

e Choice of blade or PCB style terminals

¢ Relay options include indicator light, check button, and top
mounting bracket

¢ DIN rail, surface, panel, and PCB type sockets
available for a wide range of mounting applications

RH Series

Relays Wm

o
c
e

=]
©
o

=
o
@
=

(7]

E-12

Contact Material

Silver cadmium oxide

Contact Resistance

50mQ maximum (initial value)

Minimum Applicable
Load

24V DC/30mA, 5V DC/100mA
(reference value)

; ; SPDT (RH1), DPDT (RH2): 20ms maximum UL Recognized CSA Certified
Operating Time 3PDT (RH3), 4PDT (RH4): 25ms maximum N Files No. RH1 = E66043 (SP File No.LR35144
. ; @ RH2 = E66043
. SPDT (RH1), DPDT (RH2): 20ms maximum
Release Time 3PDT (RH3), 4PDT (RH4): 25ms maximum RH3 = E66043
RH4 = E55996

Maximum Continuous
Applied Voltage
(AC/DC) at 20°C

110% of the rated voltage

Minimum Operating
Voltage (AC/DC) at 20°C

- File No. B020813332452
PRODUCT SERVICE

80% of the rated voltage

Drop-0ut Voltage (AC)

30% or more of the rated voltage

Drop-Out Voltage (DC)

C€

10% or more of the rated voltage

Power
Consumption

SPDT (RH1): DC: 0.8W

AC: 1.1VA (50Hz), 1VA (60Hz)
DPDT (RH2): DC: 0.9W

AC: 1.4VA (50Hz), 1.2VA (60Hz)
3PDT (RH3): DC: 1.5W

AC: 2VA (50Hz), 1.7VA (60Hz)
4PDT (RH4): DC: 1.5W

AC: 2.5VA (50Hz), 2VA (60Hz)

Ordering Information

Order standard voltages for fastest delivery. Allow extra delivery time for

Insulation Resistance

100MQ min (measured with a 500V DC megger) non-standard voltages.

Dielectric Strength

SPDT (RH1)

Between live and dead parts: 2,000V AC, 1 Basic Part No. Coil Voltage:
minute; Between contact circuit and oper-
ating coil: 2,000V AC, 1 minute; RH2B-U AC110-120vV

Between contacts of the same pole: 1,000V
AC, 1 minute

DPDT (RH2), 3PDT (RH3), 4PDT (RH4)
Between live and dead parts: 2,000V AC, 1
minute; Between contact circuit and oper-
ating coil: 2,000V AC, 1 minute;

Between contact circuits: 2,000V AC,

1 minute; Between contacts of the same
pole: 1,000V AC, 1 minute

Frequency Response

1,800 operations/hour

Temperature Rise

Coil: 85°C maximum
Contact: 65°C maximum

Vibration Resistance

0to 6G (55Hz maximum)

Shock Resistance

SPDT/DPDT: 200N (approximately 20G)
3PDT/4PDT: 100N (approximately 10G)

Life Expectancy

Electrical: over 500,000 operations at 120V
AC, 10A; (over 200,000 operations at 120V
AC, 10A for SPDT [RH1], 3PDT [RH3], 4PDT
[RH4])

Mechanical: 50,000,000 operations

Operating Temperature

-30to +70°C

Weight

SPDT: 24g, DPDT: 37g (approximately)
3PDT: 50g, 4PDT: 74g (approximately)

www.idec.com

Q-Pulse Id: TMS536

USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-IDEC
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IDEC Relays RH Series

Part Numbers: RH Series with Options

Termination | Contact Configuration |Basic Part No. | Indicator Light | Check Button | Indicator Light and Check Button| Top Bracket

SPDT RH1B-U RH1B-UL RH1B-UC RH1B-ULC RH1B-UT
B DPDT RH2B-U RH2B-UL RH2B-UC RH2B-ULC RH2B-UT
(blade) 3PDT RH3B-U RH3B-UL RH3B-UC RH3B-ULC RH3B-UT
4PDT RH4B-U RH4B-UL RH4B-UC RH4B-ULC RH4B-UT
SPDT RH1V2-U RH1V2-UL RH1V2-UC RH1V2-ULC —
?/PZCB e | P07 RH2V2-U RH2V2-UL RH2V2-UC RH2V2-ULC —
[2mm] wide) | 3PDT RH3V2-U RH3V2-UL RH3V2-UC RH3V2-ULC —
4PDT RH4V2-U RH4V2-UL RHaV2-UC RHAV2-ULC —

[m

Coil Ratings
0, o

Raa Vahage SpAEe | f
—
Q
SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT <
6V 150mA 200mA 280mA 330mA 170mA 238mA 330mA 387mA 18.8Q 9.4Q 6.0Q 5.4Q (7))

12V 75mA 100mA 140mA 165mA 86mA 118mA 165mA 196mA 76.8Q 39.3Q 25.3Q 21.2Q

AC | 24V 37TmA 50mA 70mA 83mA 42mA 59.7mA 81TmA 98mA 300Q 153Q 103Q 84.5Q

120v* 7.5mA 11mA 14.2mA 16.5mA 8.6mA 12.9mA 16.4mA 19.5mA | 7,680Q 4,170Q 2770Q 2220Q
240VT 3.2mA 5.5mA 7.1mA 8.3mA 3.7mA 6.5mA 8.2mA 9.8mA 3,1200Q | 15210Q | 12,100Q | 9120Q

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
47Q 40Q 25Q 24Q

6V 128mA 150mA 240mA 250mA

12V 64mA 75mA 120mA 125mA 188Q 160Q 100Q 96Q
DC | 2av 32mA 36.9mA 60mA 62mA 750Q 650Q 400Q 388Q

48V 18mA 18.5mA 30mA 31mA 2,660Q 2,600Q 1,600Q 1550Q

110V 8mA 9.1mA 12.8mA 15mA 13,800Q | 12,100Q | 8,600Q 7,340Q

* For RH2 relays = 110/120V AC.
T For RH2 relays = 220/240V AC.
$ For RH2 relays = 100/110V DC.

Coil Inductance

Coil Inrush
Rated Voltage  Enegmmg | Doknegang |

6V 250mA 340mA 520mA 620mA 0.09H 0.08H 0.05H 0.05H 0.06H 0.04H 0.03H 0.02H
12V 120mA 170mA 260mA 310mA 0.037H 0.30H 0.22H 0.18H 0.22H 0.16H 0.12H 0.10H
AC | 24V 56mA 85mA 130mA 165mA 1.5H 1.2H 0.9H 0.73H 0.9H 0.63H 0.5H 0.36H
120Vv* 12mA 16mA 26mA 33mA 37H 33H 21H 18H 22H 15H 12H 9H
240Vt TmA 8mA 12mA 16mA 130H 130H 84H 73H 77H 62H 47H 36H
6V
12V
DC | 24v N/A N/A N/A N/A N/A N/A N/A N/A
43V
110V

* For RH2 relays = 110/120V AC.
T For RH2 relays = 220/240V AC.

www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-IDEC E-13
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RH Series Relays IDEC

UL Ratings

Contact Ratings

Max Contact Power General Ratings

Horse Power

Resistive General Use Ratin
Resistive | Inductive | Voltage | Resistive | Inductive*® 9
AC110 | 10A 71A
AC1540VA | AC990VA
RH1 AC220 1A 4.5A
DC300W | DC210W AC240V | 10A 75A| 75A| 7TA | 65A| 5A 1/3HP
DC30 10A 7A
AC120V | 10A 10A | 10A | 7A 75A | 7.5A 1/6HP
RH2 ACHO | 10A 75 DC30V | 10A 10A 7A
RH3 | psoovA | ACIIONA ™ Ac2z0 | 7.5A 5A
RH4 DC28V | 10A 1A 10A] 74 | — | — | — —
DC30 10A 7.5A
*cosg = 0.3 TUV Ratings
WL/R-7ms Voltage| RH1 | RH2 | RH3 | RH4
AC240V | 10A 10A 7.5A 71.5A
CSA Ratings DC30V | 10A 10A 10A 10A
Resistive General Use HP Rating
Voltage
E RH1 | RH2 | RH3 | RH4 | RH1 | RH2 | RH3 | RH4 | RH1,2,3
AC240V| 10A| 10A| — 15A 1 7A A A 5A 1/3HP
g AC120V| 10A| 10A | 10A| 10A | 75A| 75A| — 75A | 1/6HP
% DC30V | 10A| 10A| 10A| 10A | 7A 715A| — — —
e
Applicable Sockets
Part Numbers: Sockets
Standard DIN | Finger-Safe DIN Panel Spring & Clips (optional)
Ralay Rail Mount Rail Mount SLuzlabi Mount AR L Part Number Use With
SY2S-02F10]
SFA-1010 SH1B-05, 05C
SFA-202[]
RH1B SH1B-05 SH1B-05C — SH1B-51 SH1B-62
SY4S-51F10]
SFA-30100 SH1B-51, 62
SFA-302[]
SY4S-02F10]
SFA-10100 SH2B-05, 05C
RH2B SH2B-05 SH2B-05C SH2B-02 SH2B-51 SH2B-62 SFA-2021]
SY4S-51F10J
SFA-30100 SH2B-51, 62
SFA-302]
SH3B-05F10]
SFA-10101, 20207 | SH3B-05,05C
RH3B SH3B-05 SH3B-05C SH3B-51 | SH3B-62 SY4S-51F10]
SFA-30100 SH3B-51, 62
SFA-302[]
SH4B-02F10J
SFA-10100J, -20200 SH4B-05, 05C
RH4B SH4B-05 SH4B-05C SH4B-51 | SH4B-62 SY4S51FIC]
SFA-30100 SH4B-51, 62
SFA-302[]
See Section F for details on sockets. All DIN rail mount sockets shown above O Top latch
can be mounted using DIN rail BNDN1000. U Side latch
] Pullover spring
E-14 www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-IDEC
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VIDEC Relays RH Series

1 L e 1 2 4 1 2 3 4
5 5 ],{ 8 5 ’J 6 |‘J 3 |‘J 5 "J 6 |‘J 7 |‘J 8 |‘J
9[ l 9l ]12 9[ 10[ 12[ 9[ 10[ 11[ 12[
— —

13 14 13 14 13 14 13 14

) RH1 (+) ) RH2 (+) ) RH3 (+) ) RHa (+)

Image as viewed from bottom of relay. Refer to socket for exact
wiring layout (Section F)

Electrical Life Curves

1000 1000—
AC 110V Resistive
500 5001
@ o
< c
S 5
g g
2 g
o [e]
g g DC 30V Resistive
o [=]
S 1001 S 100~
- -
X =
£ sl £ 50}} DC 100V Resistive
DC 30V Inductive
20 2 . . \""-.__
AC 220V Inductive / AC 110V Inductive AC 220V Resistive oc 100V inductive AC 220V Reésistive
10 | | | | | | | | | | 10 ]‘_ é é “1 ‘5 (‘5 \“; é é 1‘0
1 2 3 4 5 6 7 8 9 10
Load Current (A) Load Current (A)
- 1000~
1000 AC 110V Resistive
DC 30V Resistive
500— 500§
= @
@ @
S S
g g
S 1001 3 100
8 8
= =
o L
5 50 S 501~ ), "~_DC 100V Resistive Y ,E,),%u:"c?i\\fe T,
AC 220V Inductive AC 220V Resistive N T
AC 110V Inductive DC 100V Inductive ‘»\
20 20k
10 | | | | | | | | | | 10 L L L L | | AN I 1
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Load Current (A) Load Current (A)
1000 1000—
AC 110V Resistive 00l DC 30V Resistive
500—
2 2
5 S "
k=l = DC 30V Inductive
5 5]
3 o
s S
=) o
8 1S3
S 1001 S 100
S =
= x
Q
£ sop 5 %0
20+ 20 DC 100V Resistive . Tl
\AC 220V Inductive\ AC 220V Resistive DC 100V Inductive \\\. _________
AC 110V Inductive Tl
10 | | | | L | L | | | 10 ‘1 é :‘,' “1 é é ‘7 = é ‘9 1‘0
1 2 3 4 5 6 7 8 9 10
Load Current (A) Load Current (A)
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RH Series

Relays | IDEC

Maximum Switching Capacity

RH1

10.0F
5.0—

<

= L

L

5

(@]

8 1o

s £

S c
0.5— DC inductive
0.1 I

DC resistive

AC resistive \
AC inductive> AN

Ll
5 10 50 100
Load Voltage (V)

200 300

RH2/RH3/RH4
10.0F
N AC resistive \
5.0; AC inductive ; N\

Load Current (A)
i
o

o
13

DC resistive

DC inductive

I | T | | |
5 10 50 100 200 300
Load Voltage (V)

Relays H

Top Bracket Mounting
Blade Terminal

RH1B-UT
<
g2.6hole} .
nJ\ L of
~ — to
o 3 [I l— — 0
oV s

35 || 2 54
145 [ 1T] 35.6 max. 6.4
[~

Plug-in Blade Terminal

Total length from panel surface including relay socket
SH1B-05A: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

Dimensions in the ()
Y include a hold-down spring.

™~
92.6 hole <

—
[=]
0.5

35.6 max. 6.4

E-16 www.idec.com
Q-Pulse Id: TMS536

RH2B-UT

& ——
—
R @26 hole}
—— AN\ o<
e (=
N| g ° = 7w
2" a vV T T ||&
=1 (L1
wn
V4 _I N R
35| || |2 ¥
,2¥1.’5\ - 35.6 max. 6.4
[
RH2B

Total length from panel surface including relay socket

™~
ole <
LQ
Ol

35.6 max.

E

SH2B-05A: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

Dimensions in the ()
include a hold-down spring.

©

SRR
A4
27.5

All dimensions in mm.

USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-IDEC
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IDEC Relays RH Series
. Dimemsomscon*

Plug-in Blade Terminal

RH4B
Total length from panel surface including relay socket Total length from panel surface including relay socket
SH3B-05A: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max. SH4B-05A: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.
7 Dimensionsinthe () — Dimensions in the ()
include a hold-down spring. include a hold-down spring.
~
¥ <
J
22.6 hole ™~ —
<
22.6 hole
7 =
=1 T T = ——F
T S T ey
0 0 - = 7| & H 0 .
|13 14'
—

S 3
— = —
35.6 max. 6.4 31 35.6 max. 6.4

sAejoy H

PCB Terminal RH2V2
RH1V2
8-82.4 holes
1 -0 oles ‘)“60,5 :
2-92 holes Sozabl :A:
o ~ o 3
05 e ¥ b~y

7.15

13.15

—
o
TTTT

=
ool
=
125
—
o
Tl
05
111
1-1-1
275

5
JC';)W

]

35.6 max.

35.6 max. 4.6

~

Ab

2

:IE

i

N
IS
S

RH3V2 RH4V2
=3 11-g2.4 holes 10 10 r :*: =
b . S = 14-92.4 holes 1‘0 :
L X ; =] 1,7;5,17_‘,71,,
I” P
] T __ % iﬁ ﬁiﬁ
| oF . - [dE [F223 ¢ -
P = o . Ju o L ,,,j]j,, ,J -
9‘( 05 S 0.5 41
35.6 max. 46 35.6 max 46
RH3B-UT RH4B-UT
~ o Q o
@ it 9+
| | )
|l 35 26 hole\ 2 g < 35
T—An 3|5 T g2 hole o) ‘7&(\;
(8 o 33 IJ:EE3 i £
) S .
=\z?§/= 2 ‘é’ / U 35,6 max. &E 28 \n/
315 35.6 max. 6.4 42 max. 415
— T
All dimensions in mm.
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44

+ plug

Socket-outlet

YBB: 180° OPENING LID

DS1/DS24C
DS3/DS37C
DS6/DS7C3
DS9

DS2/DS7C9

144 70 5-21
148 82 10-30
175 98 13-36
195 125 25-45
260 141 40-58

Plug connected (A1)/
disconnected (Ao)
in a socket-outlet

A BB BH C D E H Al AD
DS1/DS24C 65 50 45 69 58 48 15 65 108 121 76 5 DS1/DS24C 166 182
DS3/DS37C 69 55 54 80 70 55 21 100 132 121 57 5 DS3/DS37C 174 190
DS6/DS7C3 76 63 60 98 80 66 27 110 152 146 87 55 DS6/DS7C3 197 221
DS9 113 75 70 113 100 81 24 137 197 6 DS9 246 275
DS2/DS7CY 110 75 92 131 118 98 38 115 213 6.5 DS2/DS7C9 310 341
30° wall mounting Plug connected (A1)/

socket

YB: 180° OPENING LID

disconnected (Ao) in a
30° wall mounting socket

YB: 180° OPENING LID

A B B CAC D EI E2 H Y Y8 Z @d Al A0 BI
DS1/DS24C 135 128 84 69 84 70 70 18 175 189 128 6 DS1/DS24C 211 225 161 169 175 189
DS3/DS37C 154 151 89 80 100 77 88 24 216 216 129 65 DS3/DS37C 232 246 184 192 216 216
DS6/DS7C3 POLY 192 185 105 98 128 89 112 31 262 269 168 7.5 DS6/DS7C3 POLY ~ 283 304 220 232 262 269
DS6/DS7C3 METAL 173 151 80 98 130 105 105 28 220 239 181 7 DS6/DS7C3 METAL 268 289 193 205 220 239
DS9 250 188 285 138 113 285 163 116 50 279 258 7 DS9 355 380 243 258 279
DS2/DS7CY (60°) 314 256 315 180 131 315 202 154 50 379 187 10 DS2/DS7CY (60°) 383 399 433 460 379
70° wall mounting I } Plug connected (A1)/
socket disconnected (Ao) in a

70° wall mounting socket

A B CA D E E1 E2 H Y ad Al A0O Bl BO Y
DS1/DS24C 205 175 127 127 116 96 39 234 65 DS1/DS24C 213 219 260 276 234
DS3/DS37C 231 219 170 170 158 159 139 39 289 6.5 DS3/DS37C 245 253 313 335 289
DS6/DS7C3 POLY 238 237 170 170 158 159 139 39 316 6.5 DS6/DS7C3 POLY 251 260 338 362 316
30° inclined socket I—} Plug connected (A1)/

YB: 180° OPENING LID

disconnected (Ao) in a
30° inclined socket

YB: 180° OPENING LID

A B CAC D DI D2 EI E2 Y YB Z @d Al A0 Bl BO Y YB
DS1/DS24C 116 137 76 69 107 65 62 63 95 184 198 109 55 DS1/DS24C 192 206 170 178 184 198
DS3/DS37C 125 145 76 80 107 65 68 63 95 210 210 109 55 DS3/DS37C 203 217 178 186 210 210
DS6/DS7C3 138 177 102 98 136 111 90 87 122 254 261 114 65 DS6/DS7C3 229 250 212 224 254 261
DS9 200 198 140 113 142 110 100 124 124 299 169 7 DS9 302 327 242 257 299
DS2/DS7CY (60°) 223 249 183 131 183 150 150 165 165 380 % 7 DS2/DS7CY (60°) 292 308 347 374 293
70° inclined socket I—} Plug connected (A1)/

A B Ca D E1 Y
DS1/DS24C
DS3/DS37C
DS6/DS7C3 POLY

Q-Pulse Id: TMS536

od

127 175 127 127 116 234 45
153 219 170 170 159 289 4.5
160 237 170 170 159 316 4.5

Active: 10/12/2013

disconnected (Ao) in a
70° inclined socket

A1 A0 B1 BO Y

DS1/DS24C 135 141 260 276 234
DS3/DS37C 167 175 313 335 289
DS6/DS7C3 POLY 173 182 338 362 316

MARECHAL ELECTRIC Catalogue
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+ inlet

Coupler

DS1/DS24C
DS3/DS37C
DS6/DS7C3
DS9

DS2/DS7C9

DS

£160 95 5-21
165 108 10-30
179 123 13-36
227 145 25-45

291 167 40-58 Dimensions

} Inlet — —} Coupler socket
% connected (A1)/
D U disconnected (Ao)
J_Léﬁ— ¥ in an inlet
A BB BH C D E H od Al A
DS1/DS24C 48 33 37 67 58 48 14 5 DS1/DS24C 166 182
DS3/DS37C 52 38 45 78 70 55 18 5 DS3/DS37C 174 190
DS6/DS7C3 56 45 53 92 80 66 27 55 DS6/DS7C3 197 221
DS9 71 61 64 113 100 81 26 6 DS9 246 275
DS2/DS7CY 79 73 68 130 118 98 40 6.5 DS2/DS7C9 310 341
} 30° wall mounting I—} Coupler socket

appliance inlet

connected (A1)/
disconnected (Ao)

in a 30° wall mounting
appliance inlet

BB: 180° OPENING LID

A B B CACP D El E2 H @d A A0 B Bl BO Bg
DS1/DS24C 111 105 84 67 8 70 70 18 6 DS1/DS24C 211 225 184 161 169 199
DS3/DS37C 129 126 89 66 100 77 88 24 65 DS3/DS37C 232 246 215 184 192 215
DS6/DS7C3 POLY 170 158 105 92 128 89 112 31 75 DS6/DS7C3 POLY 283 304 248 220 232 254
DS6/DS7C3 METAL 150 121 127 92 130 105 105 28 7 DS6/DS7C3 METAL 268 289 248 193 205
DS9 203 153 320 183 113 285 163 116 50 7 DS9 355 380 311 243 258
DS2/DS7C9 (60°) 267 233 400 226 130 315 202 154 50 10 DS2/DS7CY (60°) 383 399 427 433 460
} 70° wall mounting T I—} Coupler socket
appliance inlet L connected (A1)/
i disconnected (Ao)
ﬂ in a 70° wall mounting
appliance inlet
A B Ca D E El E2 H 0d M A0 B Bl BO BB
DS1/DS24C 182 157 127 127 116 96 39 6.5 DS1/DS24C 193 199 221 260 276 151
DS3/DS37C 208 201 170 170 158 159 139 39 6.5 DS3/DS37C 225 217 249 313 334 180
DS6/DS7C3POLY 212 212 170 170 158 158 159 39 6.5 DS6/DS7C3 POLY 245 261 282 338 362 210

ad
} 30° inclined
appliance inlet =

Coupler socket
connected (A1)/
disconnected (Ao)
in a 30° inclined
appliance inlet

D1: drilling @ BB: 180° OPENING LID
A B CA CP D DI D2 EI E2 @d Al A0 B Bl B0 BB
DS1/DS24C 92 114 76 67 107 65 62 63 95 55 DS1/DS24C 192 206 184 170 178 199
DS3/DS37C 100 120 76 66 107 65 68 63 95 55 DS3/DS37C 203 217 215 178 186 215
DS6/DS7C3 109 146 102 92 136 111 90 87 122 65 DS6/DS7C3 229 250 248 212 224 254
DS9 153 159 140 113 142 110 100 124 124 7 DS9 302 327 311 242 257
DS2/DS7CY (60°) 176 226 183 130 183 150 150 165 165 7 DS2/DS7CY (60°) 292 308 427 347 374
} 70° inclined I—} Coupler socket
appliance inlet connected (A1)/
disconnected (Ao)
in a 70° inclined
appliance inlet
A B CA D E1 @d Al A0 B Bl B0 BB
DS1/DS24C 104 157 127 127 116 45 DS1/DS24C 115 121 221 260 276 151
DS3/DS37C 130 201 170 170 159 45 DS3/DS37C 139 147 249 313 334 180
DS6/DS7C3 134 212 170 170 159 45 DS6/DS7C3 167 183 282 338 362 210
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Reversed interior and contacts
(male socket-outlet)

Reversed interior and contacts
(female inlet) with IP54 cap

Padlocking
(left - Padlock not supplied)
or locking by triangular screw (right)

Accessories

P67 inlet cap

Q-Pulse Id: TMS536

Main features:

o (socket-outlet) IP
e (socket-outlet + inlet) IP
* |K (poly/metal)

® Umax AC

54 or 66/67
54 or 66/67
08/09
500V

 Wiring (min - max) flexible 1.5/4 mm?
 \Wiring (min - max) stranded 2.5/6 mm?
 Keying positions 5

@ Socket-outlet (femate)

IP55 socket-outlet
with self-closing lid

@ Inlet (male)

poly and
metal versions

Poly version Metal version Poly version Metal version

Polarity U/1*  Part# u/l*  Part# Polarity U/1*  Part# uin*  Part#

5P 50/25 01P4050 50/25 (09 P4 050 5P 50/25 01P8050 50/25 09 P8 050
6P 50/16 01 P4060 50/16 09 P4 060 6P 50/16 01 P8060 50/16 09 P8 060
7P 50/16 01P4070 50/16 09 P4 070 7P 50/16 01 P8070 50/16 09 P8 070
4P+E 500/25 01P4041 415/25 09 P4 041 4P+E 500/25 01P8041 415/25 09 P8 041
5P+E 500/16 01 P4051 415/16 09 P4 051 5P+E 500/16 01 P8051 415/16 09 P8 051
6P+E 500/16 01 P4061 415/16 09 P4 061 6P+E 500/16 01 P8 061 415/16 09 P8 061

* Maximum voltage (V) / Rated current (A)

Version with self-closing lid (IP55):

Choose from the part numbers above and change letter P for an H.

Socket-outlet options

Reversed interior and contacts Socket # +
Self-returning lid * Socket# +
180°-opening lid Socket # +
180°-opening and self-returning lid * Socket# +
Padlocking (padlock 4mm @) without shaft * Socket # +
Locking by triangular screw * Socket# +

* except for IP55 version

Active: 10/12/2013

001

10
18
843
22

* Maximum voltage (V) / Rated current (A)

Inlet options

Reversed interior and contacts Inlet# + 137
Inlet accessories

IP67 cap 01 NA 126

If you want to equip a socket with two or more options:
call us at +33 (0) 1 45 11 60 00.

MARECHAL ELECTRIC Catalogue
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Multicontact
plugs & sockets

Advantages
Also see: PN12c-5/10 A
DSNz24c-5A
DSN37c-5A
PN7c- 16 /25A
DNgc-30A
DNzoc - 25 A

Installation accessories

Box Wall box Wall box Wall box Wall box Wall box metal +

poly 30° straight metal straight poly poly 70° metal sleeve 45°
Entry
M20 01 NA 053 09 NA 055 01 NA 055 51 AA 058 09 NA 653
M25 51 AA 058 09 NA 653 418
M32 51 AA 058 09 NA 653 419

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost)

@ Sleeve Inclined Inclined Inclined Inclined

poly 30° metal 30° poly 70° metal 45°
01 NA 027 09 NA 027 51 AA 757 09 2A 027
@ Handle Straight Angled Straight poly with Straight metal with Straight poly flowerpot
poly poly poly cable gland metal cable gland with metric threaded entry *
Cable dia. Cable dia. Cable dia. Entry
8-18 mm 01 NA 013 01 NA 313 6-12mm 01 NA 753 6-12mm 09 NA 963 M20 01 NA 253 417
5-21 mm 61 1A 413 13-18mm 01 NA 253 25P 10-18mm 09 NA 953 25M M25 01 NA 253 418
18-25mm 01 NA 253 32P 16-24 mm 09 NA 953 32M M32 01 NA 253 419
* Cable gland on request.
Handle for flat or steel armoured cables on request (see zoom below).
ZOM Our solutions for flat or steel armoured cables
You need a handle designed for flat or
steel armoured cables?
Call us at 01 45 11 60 0o0.
Handle for flat cables
MARECHAL ELECTRIC Catalogue 79
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J & P Richardson Industries Pty Ltd

7.3 SURGE PROTECTION

CRITEC — TDS1100-2SR-277 — SURGE DIVERTER

CRITEC — TDF-10A-240V —10A SURGE FILTER

CRITEC -DAR-275V —SURGE FILTER ALARM RELAY

GEC —RS32H c/w TIA32A — SURGE DIVERTER FUSES

NHP-NV63-FW — SURGE DIVERTER FUSE

File: C41000 Manual Revision 0

Q-Pulse Id: TMS536

Active: 10/12/2013

Date: 23/07/2010
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MOVTEL aAano ==
TOS-MOVTELC 5 1
SURGE DIVERTERS

INSTALLATION INSTRUCTIONS S

Includes MPM Movtec Protection
Module Instructions

Handbook No:

ERICO

© Copyright

www.erico.com |
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I. WARNINGS

* Prior to installation ensure that the
Movtec is of the correct voltage and
frequency, and is the type recommended for
the local power distribution, and for the
equipment being protected.

* Hazardous voltages may exist internally to
the units. The units should be installed
(and replaced) only by qualified personnel
in accordance with all relevant Electricity
Safety Standards.

* Do not power MPMs and three phase
connected Movtecs (Ph-N) without the
upstream neutral connected. Failure to do
so may damage the Movtecs and/or the
load.

¢ Where the MPMs/Movtecs are connected
to an earth, this must be a low impedance
earth (<10 Q) for correct operation.

YN 55

THLLATION

X1-X4 connections may be at phase voltages
dependant upon connection method.

If connecting to the Movtec alarm outputs
do not exceed the maximum permissible
ratings as damage may occur.

Movtecs must be installed in an
enclosure or panel, ensure this does not
cause their environmental ratings to be
exceeded.

Do not “Megger” or “Flash Test” circuits
with Movtecs installed.

The DINLINE Surge Counter (DSC) should
not be used in voltage sensing mode with
TDS-Movtecs. Voltage sensing mode is not
compatible with TDS-Movtecs.

All instructions must be followed to ensure
correct and safe operation.

Diagrams are illustrative only, and should
not be relied on in isolation.

IRXEHQ-Pulse 1d: TMS536

Active: 10/12/2013
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2. INTRODUCTION

Movtecs are designed to protect mains
powered equipment from the damaging effects
of lightning and transients. They are ideal for
point-of-entry shunt protection applications
where robustness and high surge ratings are
required.

The Movtec family is designed to suit many
distribution systems including TN-C, TN-S,
TN-C-S and TT. They can be selected for use
with distribution systems with nominal
voltages of 110/120V, 220/240V and 277Vrms
at frequencies of 50/60 Hz.

The TDS Technology (Transient
Discriminating Suppressor) units are
specifically designed for distribution systems
that may feature poor voltage regulation
where the actual supply voltage may exceed
the nominal ratings for extended periods.

This Installation Manual details the preferred
procedure for the installation of the family of
Critec Movtec™ Surge Diverters.

The Critec Movtec family includes:

¢ Critec Movtec, Single Mode, enhanced
MOV technology units eg. (MT275V-135K-A)

Critec TDS-Movtec, Single Mode, TDS
technology unit featuring high over-voltage
withstand for added robustness (TDS-MT-
277)

Critec TDS-Movtec, Three Mode, TDS
technology unit featuring high over-voltage
withstand for added robustness (TDS-MTU)

TDS-Movtec units are coloured blue for easy
identification, while enhanced MOV
technology units are coloured red.

In this manual, reference to “ Movtec” also
includes “TDS-Movtec”.

Q-Pulse Id: TMS536 Active: 10/12/2013 Page 308 of 537 Xl
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This manual also details the installation of
the MPM (Movtec Protection Module). The
MPM is a supplied enclosure with three
Movtecs and a high energy neutral to earth
protection device for three phase protection.
The MPM is often used where Movtecs can not
be fitted in an existing switchboard and must
be mounted externally. Therefore the Movtec
installation instructions are also applicable to
the MPM. Section 11 gives details which are
specific to the MPM.

Two standard MPMs are available:

¢ Critec TDS-MPM, Single Mode, TDS
Technology unit (uses 3 x TDS-MT-277)

* Critec MPM-275V, Single Mode, Enhanced
MOV Technology unit (uses 3 x MT275V-
135K-A)

YN 55

THLLATID

N

X3-X4 For A-N/AIN-E

configeration option—l l—
S

X1-X2 For connection
to optional Mimic Panel
(Ref. Section 15)

Status

Indicato>>>
Alarm Contact
Terminals ~_ %

~T1
Terminal

12—
Terminal

SINGLE MODE
MOVTEC

IRXTHQ-Pulse 1d: TMS536
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3. PROTECTION CONCEPTS

Earth Terminal
To optimise effectiveness of installed
L protection a concept of “Unprotected” and
%I&tcu:tor SIS “Protected” wiring should be followed.Wiring
/ from the transient source to the Movtec
Alarm Contact : ~— Neutral

Terminal should be considered “Unprotected” and kept
remote from all other wiring (approximately
300mm) where possible. Wiring on the
equipment side of the Movtec should be
considered “Protected”.

Terminals \

Phase —»
Terminal .
The separation of “Protected” from

» “Unprotected” wiring is recommended in order
to minimise the risk of transients conducted
on “Unprotected” wiring cross coupling on to
“Protected” circuits, thus compromising the
THREE MODE level of protection available from the Movtec.
MOVTEC
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equipment away
from this area.

Keep other cables and

Unprotected zone

Protected zone

IRXTHQ-Pulse 1d: TMS536
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4. MOUNTING & CAUTIONS

The performance of surge diverters can be
dramatically affected by the method of
connection (refer section 7). Where possible
select a mounting method that allows the
Movtec to be connected in the “Preferred
Connection Method”.

Failure of a Movtec under severe AC over-
voltage, such as 11kV on 240V mains, can
result in the generation of significant heat.
Consideration should be given to ensure that
Movtecs are not installed in close proximity to
combustible materials.

Units must be installed in an enclosure or
panel to provide the appropriate degree of
electrical and environmental protection.

1ENS

MBVTELD "R

Only use enclosures that:

Do not cause the Movtec temperature to
exceed 60 deg C

Provide adequate electrical and safety
protection

Prevent the ingress of moisture and water

Allow Movtec Status Indication to be
inspected

Q-Pulse Id: TMS536 Active:

10/12/2013
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5 VOLTAGE RATINGS

The TDS (Transient Discriminating
Suppressor) technology has been specifically
developed to cater for abnormal over-voltage
conditions that may occur on sites with poor
voltage regulation, or due to wiring or
distribution faults. The TDS units feature an
extremely high over-voltage withstand to
eliminate heat build up that can occur with
standard technologies when the protection
devices start to clamp on the peak of each
abnormal mains cycle.

Traditional MOV technology (eg MT-275V/
135K/A) is not suitable in applications
where sustained over-voltage conditions
can be experienced.

INGSTHLLATION

Examples of poorly regulated voltage
environments include:

* Smaller power generation supplies
e Sites with large earth currents
® Variable motor speed control circuits

¢ High harmonic voltage environments (non-
linear loads)

The TDS range of Movtecs with a higher
over-voltage withstand may be able to be
used in these environments following
advice.

Transient protection devices are usually rated
to protect against non-repetitive pulses from
such sources as direct or induced lightning
strikes. They are not designed to provide
protection against repeated cyclic anomalies.
Nor are they designed to provide protection

XA Q-Pulse 1d: TMS536
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EQUIPMENT

Over-Voltage

------------------------- Rating
~~ 240 Vrms

——=Y~-- 240 Vrms

------------------------- Over-Voltage
Rating

Avoid repetitive voltages in excess of rating

(s > EToTEE P
o ot B—{A]

Over-Voltage
Rating

Over-Voltage
Rating

Avoid high harmonic voltages

Q-Pulse Id: TMS536
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against sustained over-voltage conditions
where the supply voltage exceeds the protection
equipment’s nominal rating for an extended
period of time, ie continuous over-voltages
from poorly regulated generators or
distribution systems.

Smaller power generation equipment
(particularly capacitive excitation induction
generators) does not generally conform to the
same standards of voltage regulation that are
in place for mains power reticulation. A large
number of smaller and/or cheaper generators
have a voltage waveform that is “loosely”
240Vrms (often poorly regulated), but more
importantly, often contains significant higher
order harmonics. These generators may
exhibit a peak voltage on each half cycle far in
excess of the normal 340V. The problem is
usually worse when the generator is lightly
loaded.

INGSTHLLATION

Whilst electrical equipment may tolerate this
over-voltage for a period of time, the clamping
elements in the power protection devices will
begin to conduct on the peak of each 50Hz
cycle, as their voltage threshold is reached
(typically 400V peak for a traditional 275V
diverter). This will cause slow degradation
and ultimate failure of the clamping device
(time dependent upon how poor the waveform
is).

Harmonic voltages may also be present in
distribution systems that do not feature
generators. This is normally where non-linear
loads are used, such as UPSs, rectifiers,
switch mode power supplies and motor speed
controls. The high harmonic voltages in
certain applications may have peak voltages
in excess of the protective clamping voltage
causing problems as described above. Seek the
manufacturer’s advice before installing any
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product into a circuit which features a total 6. PROTECTION MODES

harmonic voltage ratio above 5%.

Movtecs are available in Three Mode and
Single Mode configurations. This refers to how

Model Nominal FTMaximum
Voltage Permissible the internal protection is arranged and
Abnormal applied to the circuit to be protected.

Over-Voltage

Three Mode units provide protection between

TDS-MT-277 220-277V 480V the Phase-Neutral*, Phase-Earth* and
TDS-MTU 220-277V 480V Neutral-Earth circuit within one Movtec.
MT275V-135K-A | 220-240V 275V Single Mode units provide protection between
two conductors connected to the terminals
Ensure that the correct voltage rating unit is marked T1 and T2. These units can be
installed. Exceeding the nominal rating while connected to provide protection from Phase-
transient events occur may affect product life. Neutral® or Phase-Earth* or Neutral-Earth.

To allow the status indication and alarm
circuitry to operate, a neutral connection is
required for Phase-Earth* configured units,
and a Phase* connection is required for

t Note: Other voltage rating Movtecs are available. Refer
to Movtec table for actual ratings.
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Neutral-Earth configured units. Connection

details for single mode units are detailed on SINGLE MODE THREE MODE
page 15. Warning - this connection link can be
at mains potential. T1 Neutral

Terminal

* Note. Some users may be used to the
terminology “Active” or “Line”, in place of
“Phase”. For consistency “Phase” is used

Terminal

Earth
Terminal
throughout this documentation.
Status
Electronics Status

Model Modes Electronics
TDS-MTU