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Preface . 

Thank-you for your purchase of.Fuji InverterFRENIC '5000G7/P7. - 

Please note that the proper use in abcordance with. this manual can ensure your expectation on performance, the irlaor- 
rect.handing_ will result in improper operation causing the reduced service life and damages. Therefore: be sure to read" 
through-this- manual before the actual use. On the other: hand, when the equipment incorporating thit.inverter is due to be 

shipped, you are requested to promptly supply this manual to your customers without fail. 

Prebautions 

Table of Contents 

2 Trial operation 21. 
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Maintenance and inspection 22 

2 -3 Neglect after Installation 3 9-1 Cautions in case of. maintenance 

3: Construction 4 and inspection- - 22 

4. Installation 6 . 9-2 Daily inspection 22 
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Connection and Wiring 7 electrib capacity 23 

5-1 Terminal position .. 9-6 Confirmation of insulation 23 - 

and Connections at Shipment 7 10. Trouble. shooting 24'. 

5.-2 Main circuit 7 10-1 DiagnOSis and remedy in case 

5-3 Control circuit protectioh.function made action indication ..... 24 

54 Bracking circuit 12 10-2 Diagnosis and remedy for 

6. Touch panel 13 abnormal phenomena 27 

6-1 FOnction and Configuration of Touch panel 13 11. . Inverter specification -29 

6-2 Bacic operational protedure of 1 .11,1: Standard specification 29 

Touch panel .15 11-2 Outline dimenSions 31 
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13. DistribUtion & Control equipMeht 65. 
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AT 

PRECAUTIONS 

WARNING-HAZARD OF ELECTRICAL SHOCK: 
Disconnect incoming power before working on this control.. 
All motor bases and inverter enclosure housings should be grounded in accordance with the electrical 
standard. 

WARNING-HAZARD OF MOTOR OVERSPEED: - 

The maximum .frequency is 400Hz, which is equivalent to 12000r/min of high speed rotation in 4-pole 
motor. The incorrect setting may result in a catastrophic failure for the machine. 

CAUTION: Do not connect power supply voltage that exceeds the standard specification voltage permissible 
fluctuation. If excessive voltage is applied to the inverter, damage to the internal elements will result. 

CAUTION: Do not connect power source to the output terminals (U, V, W). 

CAUTION: If the (+)-(-) terminals are short-circuited or connected a braking resistor directly without a brackiOg 
unit, damage to the inverter will result. Do not fail to match the terminal symbols ( +) and (-) between 
inverter and braking unit. 

CAUTION: Do not connect AC power source voltage to the control circuit terminals (except for 30A, 30B, 30C, 
AX1, AX2). 

CAUTION: Connect the inverter to a power source which capacity is less than 10 times of inverter capacity or 
500kVA. If the power sourse capacity is larger than these, install a Line-side AC reactor (ACR - - - 

option) on the line side of the inverter. 

CAUTION: Do not connect a power factor correcting capacitor to the output side of the inverter. 

CAUTION: If the inverter protective function is activated, consult Section 10 "Troubleshooting", and after 
correcting the problem, resume operation. Do not reset the alarm automatically by external sequence, 
etc. 

CAUTION: Do not conduct megger tests between the inverter terminals or control circuit terminals. 

NOTE: This manual is described by using "SI unit". It might happen that the unit symbols of the product are 
different froin the ones of thiS manual. 

NOTE: The terminal symbols of DC interMediate circuit of product are reviced as follows. 
P * (+), N (-) 

So, if the product's symbols are 'P or N, pleaSe connect the wiring so that "P" is for "(-)" and "N" is for 

"(7)": 

-2- 
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1. -Check after Delivery 
-,9kftet unpacking, perform the checking described as follows. 
(1) Check-the name plate on the cover to confirm that the produtt delivered is.what you have ordered. 

TYPE F-N030G7-2EX PUJ1 

SOURCE 3o 120230/230V 
44 115 

maga HB12345R678-9HA 
I 

50/60Hz 

'IS 

Fig. 1-1 Name plate 

Inverter type 
FRN 030 G7 - 2 EX 

T 

-Inverter type 
--Rated _input AC Voltage/ frequency 
-.-kated output current/ output frequency range- 
-Manufacturer's serial number. 

3. 
(1) 

Export. series, 
Power supply voltage: 2 - 200V type, 4 -.400V type 

' Series name: G7 or P7 

Standard applicable motor output: 030 - 30kW, 220 - 220kW 
Product type: FRENIC5000 

(2) Check that there-should- be no faults such as damages and detachment. in-the parts and concaves` on the cover. 
If some have been found, the user is requested to promptly contact the supplier or the nearest Fuji sale office. 

2: Carriage and Storage 
In the case-of carryingand temporary storing after the delivery, the following cautions should be taken. 

2-1 Carriage 

(1) For carrying, careful handing is required to avoid.dropping, etc. 
(2) Since carrying by means of holding the terminals or the top cover may result in damages and dropping, be sure to . 

hold the bodY. * - 

(3) The ambient temperature range at carrying (during transportation) should be within -25 C +65t 

2-2 Storage 

Ambient temperature 
The ambient temp. range:in storage is within -25 C +65t. 
Packing ' 

No packing condition, in storage, where the inverter is exposed 
Packing is necessary in storage. 
Place 

. 

Avoid, leaving the inverter directly on such as the concrete floor and put it on a rack. Avoid also the place which gets 
the sun light. 
Humidity. 
Don't storage in humid environments. 
Corrosive gases 
Don't storage in theTatomosphere which contains corrosive gases such as sulfurized gas, ammonia gas, and chlorine 
gas. 

to rust,.dust and damage, is undersirable. 

2-3' Neglect after Installation 

In some cases, the inverter is left intact for a long time after completing the installation. Particulary when it is delivered in 
the conditions where the construction work is going on it will be subjeCt to the exposure of water and duet. Ih such case, 
take temporary protective measures until the operation starts. 
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plate 
n 

e to 

3. Construction 
(1) 200V series:Inverters up to FRN055G7/P7-2EX, 400V series: Inverters up to FRN110G7/P7-4EX 

There are two types of cooling methods depending on the installation Method, "inverter cooled inside switchboard" 
. and "inverter cooled outside switchboard". Fig. 3-2 shows a installation method for "inverter cooled inside switch- 
board", and Fig. 3 -3 shows that for "inverter cooled outside switchboard" where a cooling fan is installed outside the 
unit. In the external cooling method, approx. 60% Of the total amount of heat generated in the inverter is. discharged 
outside the unit, facilitating cooling in the unit to achieve an economical unit design. However,- becausethe cooling 
.fan is installed outside the unit. take care to keep it clean in a dusty environment due to thread wastes. 
The unit has a two method applicable structure to meet each case by s..vitching an attachment leg position, as shown 
in Fig. 3-1. If you require "inverter cooled outside switchboard-. please move theMounting adapters to the specified 
positions... . 

"CHARGE" lamp 

ToOch panel 

Control P. C. B 

Control circuit terminal block 

Main circuit terminal bock 

Attachment plate for 
terminal "block, 

Mounting adapter for 
cooled outside switchboard 

Bottom cover 

-""Attachment plate 
for condenser 

Rear cover 

\ Fan case 

Mounting adapter 
for cooled inside switchboard- 

Mounting adapter / 
(Note) Mounting adapter. either the top 
or bottom should be fitted in accordance 
with the installation method. as shown in 
the following diagrams. 

o . 

Side plate 

Fig. 3-1 Construction of FRENIC 5000G7/P7 series (1) 

-4 - 

Nameplate 
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\ Mounting adapter 

Fig. 3-2 Inverter cooled inside switchboard 

C 

Mounting adapter, 

Fig. 3-3 Inverter cooled outside switchboard 

(2) 200Vseries: Inverter's more than FRN055G7/ P7-2EX, 400V series: Inverters more than FRN11.0 G7/ P7-4EX 

Side Plate 

Base drive P. C. B. 
1 

Beam 

' Upper front cover Cooling lids 
Resistor / -, Auxiliary transformer 

. / 
/ / / , / Rear cover. 

Power transistor 

Upper front cover 

DC intermediate circuit 

Keypad 

Control circuit -.1 / 
terminal block V 

Beam 

Bottom cover \- /Lower front cover \ Main circuit terminal block \ Lower on frame 

Control P. C. 13! 

/"CHARGE" lamp. \ Nameplate 
Fan cover 

l Cooling fan 

Fig. 3.4 Construction of FRENIC 5000 G7/ P7 series (2) 
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4. Installation 
4 -1 Environment for Use 

The environments where the inverter is used. are extensively vaflcus, can affect greatly its perfocmance and service 
life.. . 

FRENIC 5060G7/P7 series are designed for the use in the envirc.r.merE :...-:neiticnS described in Table-4-1.. 
Particulary; in.-the case of being incorporated into.machines. st;ific:entyibrationproofing measures. 

Table 4-1 Environmental conditions for the use 

Ambient temp. - - 10^ -50 °C 

to a sharpe change in tempera-. 

. 

_ 
Relative humidity 

1 Noccricens'rz, s.:-.c.-cnicIno cuis-2 20-90%RH 
1 ture 

. Altitude Not more than-1000m ' 

. 

Atomosphere 
The amount of dust and oily dust container s s-s.... T.-.e.-e szcc:c 2 

gases, no oilmist, no vapor, no water drops. ar2 :-Ite2ne 

r.o :orrosive gaset, no inflamMable 
:7-.ucn salt. 

- Vibration Not more than 0.5G 

4-2 Directien and Space 

(1) installation direction 

NOTE: Install the inverter in the perpendicular direction against the ground. If the inverter is installed opposite, i 

should be over-heated. 

(2) Space 

NOTE: The inverter generates heat with the 
generating of loss. In order to discharge the 
heat, a cooling fan is built in to cool by 
means of forced feed cooling. Sufficient 
"spacing, should be provided to reduce 
obstacles to ventilation and effects on the 
surrounding, as shown in Fig. 4-2. 

4 -3. Caution on Installing inside a Switchboad 

CAUTION: Because the ambient temperature greatly 
affects inverter life and reliability, do not 
install the inverter in any location that 
exceeds the allowable temperatures. 

The temperatUre inside the switchboard should be kept at 
'2) Considering an increase in temperatUre inside switchbcarc. 

surrounding the inverter with parts. heat generators, etc_ 

Includingobstacles such 
as. wiring ducts 

-. i 

t; 

r 

r,. 

. , I 

/ / r / 
Fig. 4-2 Space 'around Inverter . 

a ST7a. sealed box nor fill the space 

NOTE: When installing a cooling (ventilation) fan to the switchboard. make a design so that the air for cooling 
can pass through the heat generating part. 

The improper installation positions OfInverter a:-a:-..7..ement 
and Fan may result in. preventing the 
temperature: surrounding theinverter from Air out 

!educing to the specified Value, even it the. 
,fan whiCh has the required cooling capability 
has beedinStalled. 'In,.,er:=r i 

NOTE: In the case of installing more than 
one inverters in the switchboard, 
arrange thern horizontally, as 
ShoWn in Fig. 4-3 (a).. 

When the vertical' arrangement 
(upper and lower), is inevitable, 
provide a Partition board between 
inverters to give no effect at all of 
the heat from the lower inverter to 
the upper one. 

b Vertical arrangement 

Air out' 

Iriverter 

Air, in - 
-- - 

Air- out 

Fig. 4-3 Inverter arrangements in a sWitchboad 

Partition 
board 
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5. Connection and Wiring. 
Connections should be carefully implemented in accordance with the following procedures. After completing the 

connections, be sure to donfirm.that.each wiring has been properly provided..Note that the incorrect connections may 

cause damages the inverter as well.as its improper operation. 

-5-1 Terminal position and Connections at Shipment. 

Under the top cover, the main circuit terminals and control circuit terminals are arranged at. the bottom part of the 

Inverter.. At the time of shipment, P1-(±) (except (1) to © shown a_ s below) and CM-THR are connected with short-circUit 

'conductors. 

NOTE:. In the following inverters connect the DC reactor' to P1-(+), otherwise inverter does not operate. 

fQ InVerters of 75kW and above [G7 series 200V/ 400V] 
O Inverters of 75kW and above [P7 series 200V] - 

O Inverters of 90kW and above [P7 series 400V] 

.5-2 Main circuit 

Control printed board 

1 

Control circuit terminal block 

TB5 

1-1w1-1,A.1-1-1-1 -1.1.1.1 V3 cm1R1'1R121Aurl 

3.A13..13..t.Lvl lV I 
FC4 I " I 12 .11.1..1REv/ a CM I RS1 / 

1 

Xi l IL I 

TB6 
1c,r2 

TB4 

GND(PE) 

_L 

Main circuit terminal blobk 

Li L2 L3 

INPUT OUTPUT - 

P1 (+) 

Fig. 5-1 Terminal positions and connections at Shipment 

CAUTION: Be sure thatthe power supply is never connected to the U, 

V, W terminals or the (+), P1, (-) terminals. 

(1) Connection- for Power supply 
'Do not.fail to connect a breaker for wiring (MCCB) between the three-phase 

circuit power supply and the main circuit terminals' (L1, L2, L3). The -phase . 

- order matching is not required for the connection. Also, connect Magnetic 

contactor-(MC) to cut off the power supply when.the inverter protective 

function.actuates, to prevent faults from expanding. 

If the MC is turned on and .off by a run and stop'cornmand,' the interval of 

switching should be- less than once an hour. Otherwise, the inrush currents, 

will reduCe the service life of the internal components. When the inverter is 

turned on and off more than once, keep the MC on, run and.stop by FWD 

or REV: . 

(2) Connection for.the Output side 
G Cut off the.power supply before connectig the output wire. When the 

connection has been made while the power, supply is ON, a voltage'. 

may be impressed. between the output terminals, even thoUghthe 
inverter is in .a stopping state. 

NOTE: When the inverter output terminals (U, V, W) have been 

connected as shown in Fig'. 5 -2 -2.. Forward command will 

bring the motor in the counterclockwise rotation viewed 

from the drive side (at Japanese standard motor). When the 
rotation is reverse, switch two phases among phases U, V, 

W. 

INPUT 

0 0 
Magnetic contactor 

(MC) 

0 \O Breaker for. wiring 

cri.crl (MCC B). 

Three-phse power supply 

Fig. 5-2-1 connection for Power supply 

OUTPUT 

Forward 

(CCW rotation) 

Motor 

Fig. 5-2-2 connection for Electric motor 
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' lit 

Q. Do not connect the power supply to terminals U, V:-W 
A voltage externally impressed will damage the inverter: For this. reason, when the commercial switching operation 
is' performed: as - shown in be sure to install Magnetic contactor (MC-2) and to provide electrical. or 
mechanical interlock to prevent turning on MC-2 in the operation using the commercial power supply: 

C The connection for capacitor is not alloWed; otherwise, an inverter and a capacitor will be overheated due to harmo-- 
-nics resulting damaging them. 

Interlock required 

to prevent the both 

from being ON at 

the same time 

Ply 

INPUT 

Ll 

MCCB 

1_21L3 

11-1 

OUTPUT 

R S T 

Three-phase 
power supply 

Fig. 5-2 -3 Interlock for Commercial 
switching operation 

(3) Connection for DC reactor for Power factor improvement Detaqh a short-circuit conductor 
In the case of connecting DC reactor to Inverter which is not connected at shipment' 
equipped as the standard (supplied outside the unit), detach* 
a short -circuit conductor between terrninals P1-(+) 
connected at Shipment, and then connect to those terminals., 
As to find the Iodation Of a short-circuit conductor, 
round apart fOr conductor-connectian in the unit (inside) 
where 'the conductor is connected. - 

OUTPUT 

Pase advanced 
capacitor . 

Fig. 5Z-4 Prohibited connection 
for Capcitor 

(4) Connection for Grounding' terminal 

Fig. 5-2-5 Connection for DC reactor 

WARNING-HAZARD OF ELECTRICAL SHOCK: All motor bases and inverter enclosure housings should be 
grounded in accordance with the electrical standard. 

-. !tit necessary to provide the grounding in order to. be protected against an, electric shobk due to an electric leakage 
and to..reduce effects of a.noise. Preferably, the grounding should be provided for its exclusive use. . 

If it is not possible to have an exclusive grounding, then the alternative one is a common grounding. to connect to a 
grbund wire for other. equipment at the ground point. . 

. . 

Avoid the grounding Where the ground wire is used in common with other equipMentThe size of a Wire needs to be 
thick, and the distance' should be short. ' . 

(a) 'Grounding for a exclusive (b) Grounding for a common (c) Grounding for use with 
.. 

. use (Good) use (Possible) ' ecommon ground wire 

GND (PE) 

Othe'r 
devices 

Class-3 

grounding 

Inverter 

0 
GND (PE) 

Class-3 

grounding 

Other 
d.evices Inverter 

GND (PE) 

Fig. 5-2-6 Possible connections of the ground wire. 

(5) Tap change for Auxiliary transformer . 

- When the supply voltage is 400- 440V/400 -460V 50/60Hz, 
change the tap, Ul. 
When the supply voltage is 380V. 50/60kz,. 
cnange the tap, U2. 

Other 
devices 

0 

Fig. 5-2-7 Connection for Aux. Transformer 

Terminal block (T87) 
U1 -V: 400-440/400-460 50/60Hz 
U2-V: 380V 50/60Hz 
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5-3 Control circuit 
Provide the wiring in accordance with the following diagram and description. The function of each terminal should be 

referred to "Terminal, 11-4" 

Host contactor 

T um-on command 

output (la contact 
output) 

- 1 1 

(Open collector 
output) 

fr, 03 
r 

AX1 AX2 CME FAR OL 

Current input. 

4-20mA > 
Auxifiary input: 

o-±iov >- 
Frequency 
meter 

rI 

FM) 

Multistep frequency selection 

pt CIt 

u 

FM21 V1 C1 X1 X2 X3 .CM RT1 RT2 AUT 

30AI30B 30C 

I I 
\ 

Alarm output 
(1C contact output) 

RUN LV FDT 11- 2 I 13 FWD REV BX CM ITHR RST PU IL 

0 

8 

0 

t1-2 

(Open collector output) 

1 2 3 

Potenttomeler 
o 

(Note) mark indicates the use of Shielded or Twis ed wire. 

Fig. 5-3-1 Connection Jor..Control circuit terminals 

(1) Wiring for Control circuit terminals 

NOTE: For the wiring control circuit terminals, use a 

shielded or twisted vinyiwire, and keep the 
distance not less than 100mm away from the 
main circuit. However, if wire-crossing is 

inevitable, wire each to cross, at the right 
angle. For the longer wiring route, a iwisted- 
shielded wire is recommended. 

(2) 

TWisted.Pidi 
Case of VSF wire 

(10-18)xd 

Diameter of wire 

. 

Connection for Control power supply auxiliary. input terminal 

The contrOl.power within the inverter is usually supplied 

from DC intermediate _circuit. 
When the protective circuit actuates., if a magnetic 

contactor of the power supply side is turned off..that will 

result in cutting off the control. power of the inverter, and - 

therefore the fault display and the collective alarm output 

signal cannot be held.When a. continuous actuation of 

the protective circuit is required, connect with Aux: 
Control Power supply terminal RO and TO as Fig. 5-3-4. 

TB6 

GPI GF2 

TB4 

RO TO 

Ground fault detection. Auxiliary control power 

flout, 

Inverter control circuit wiring 

./ 

Keep not less 
than 100mm 

supply 

Main circuit wiring 

/ 
..._,Keep not less 

than 100mrn1 

Fig. 5-3-2 Wiring for inverter control circuit 

=9= 

3-phase power.supply 

Fig. 5-3-4 Connection for Control power supply 
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(3) Connection for Frequency setting/ Monitoring terminals . . - 
. 

For the input voltage polarity of each of Frequency setter connecting ter:mina! (12j and Voltage input auxiliary terminal 
(V1), both (+) and (-) are applicable. When a frequency setter is used, the polarity can be switched by means of- 

switch SW1 on the printed board (See Fig. 5 -3 -6 for the installed location). 
Note that the polarity at shipment is set at (+). 

Control printed board 

. 

Control 
printed board. 

TB5. DC -1Ov 

SW2 SW1 
I I I 

O 
Control circuit terminal blocks 

.TBO TE,41 

ICMITHRI I I 7C1. 

I- I 

Fig. 5-3-6 Position of switch SW1 and SW2 

Fig. 5-3-5 Connection for Frequency setting 
terminal and for Monitoring terminal 

(4) Connection for Current input selection terminal 

(a) DC +10VOutput 

Short- circuit piece 

SW1 1 SW1 

F.770.7, - 

.1. 2 3 

(b) DC710V Output 

Short-circuit piece 

Fig. 5 -3 -7 Switching of SW1 

1.2 3 

NOTE: Without switching of external frequency signals, it is possible by switching ON-OFF between AUT-CM 
that switching Voltage signals from Frequency setter and Voltage auxiliary input terminal with Current 
signals. 

127 
Frequency setter Current input 
(Voltage input) 4-20mA 

Current input 
selection . 

Terminal AUT-CM 

Frequency setter 
Voltage input 

Current 
(4-20mA) 

ON 

.7;1. 

Fig. 5-3-8 Switching of FreqUency set signals 

(a) Analog output 

(5). Connection for frequency meter terminal 
Although output frequency is digital-displayed, whenthe 
external diSplay such as a display on the inverter panel is 
required,.connecta meter to terminals for the frequency . 

meter (FM1, FM2). Instruthents, either analog or digital types-, 
can be connected. Set SW2 in abcordance with the - 

instrument used, as shown in.Fig.5-3=9.-The setting at 
shipment is for analog instrument. 

. 

NOTE: The frequency meter (FM1, FM2) circuits are 
designed for meter. Because this circuit has filter, 
the response time of output is approximately 3sec. 

Short-cirCuit piece 

SW2 1 'SW2' " SW2 

10 7;01 

1 2 3 

Fig, 5-3-9 SWitching of, SW2. 

(b) Digital output. 

Short-circuit .niece 

SW2 

- 10- 
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(6) Connection for Output interlock terminal. 
When the magnetic contactor (MC) is used'on the 

inverter output side, Connect NC (Normally closed) 

contacts of MC betWeen 

For using this terminal, the inverter is able to restart after 

Power failure. When the power failure occurs and IL-CM . 

is closed, the output frequency is memorized' and the 

inverter stops. When the power is reapplied (IL -CM is 

opened), the first inverter output frequency is the 

memorized frequency at the power failure. The frequency 

is reduced at the predetermined rate until catching the 

motor speed. After catching the motor, the inverter 

accelerates or decelerates to the reference frequency at 

this time. 

(7) Connection for Alarm reset switch 
To operate alarm reset from the other place than the 

inverter (the inverter panel, etc.)', connect a self-reset 

switch' to RST terminal, as shown in.Fig.5-3-11. Note that 

the application of this terminal' allows a parallel operation 

to be performed with the reset key of Touch panel. 

Therefore, careless operations at setting parameter's and 

retrieving faults may result in inputting a reset signal, 

careful operations,are required: 

(8) Contacts to be connected to Frequency setting/ Contact. 

inpUt terminals 
In this circuit, voltage and current Such as those shown 

in Fig. 5-3-11 are impressed. 
Due to.micro current, the contacts to connected should 

be highly. reliable contacts for micro signals, e.g.:' Fuji 

control relay: HH54PW, etc. 

Contact capacity for Contact output 
The capacity is: AC250V 0.3A (COS tis =0/3) 
In case of switching a large capacity magnetic switch, 

use a relay which -has a large capacity of contact as 

shown in Fig. 5-3-12. * 

(9) 

CO). Connection of Open collectorer output terminals 

For the use of these output signals, it is recommended to 

use a relay output unit (MCA II-RY). If not, the electrical . 

. specifications for open collector are: DC27V max. 50mA 

max. . 

CAUTION: Be careful to protect it from damage due to 

surge voltage and not to mistake power 
supply polarity. 

(11) Connection for Surge absorber: 

BXICMITHRIRSTIPUI IL 

MC 

ON' between IL-CM: Inverter stops 

OFF between IL:CM: Inverter restarts 

Fig. 5-3-10 Connection for Output interlock terminal 

BY. :I.' 'PST 

approx. 
DC3mA 

approx. DC24V 

I- Reset switch 

Fig. 5-3-11 Voltage and Current of Contact input terminal 

IMICESSIMF 

Large capacity of Magnetic 
contactor DC24V 

Fig. 5-3-12 Amplification of Contact capacity 

Fig. 5-3-13 Connection for.Open collector 
output terminals 

CAUTION: Connect a surge absorber directly to the both ends of the coil which is a the causing source. The wir- 

ing should be as short as possible, 20cm at longest. 

When a magnetic coil circuit such as a magnetic.Contactor,.control relay, and solenoid valve, opens and closes, the 

current Will sharply fluctuate resulting in generating 'a surge voltage (noise). In some cases, this surge voltage may 

cause to misoperate the electric circuits 'of Inverter and the .peripheral.equipment. 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 13 of 307



.6. Touch panel 
6-1 Function and Configuration.of Touch panel . 

The setting/ display apparatus installed on the front panel' f Inverter is called Touch panel, whiCh is -used for the-datadis- 

- _play and the parameter setting and modification. Inverter is operated with the parameters set by this touch panel and with 

the external operation/ control commands. The flow of this actuation is shown in rig. 6-1-1. 

(Touch panel) 

1J138886::::" 
E3EOS 09 I 

Function selection. Monitoring. 
Setting, and -Modification 

(Touch panel) 

;itij,6186::":71 

DDEDDE 

PoWer supply 

ON 

OFF 

A 

Operation 
Standby(Stop) 

Forward/Reverse commands 
(FWD/REV terminals: ON) 

Stop command 
(FWD/REV terminals: OFF):, 

(BX terminal: ON) 

Operation . 

Reset 
command 

Trip 
(Stop) 

Protective function 
actuation . 

(001, OV, OH2, etc) . 

-Function selection. Monitoring. Setting. 
and Modification and Function.available 
for setting and modification: 

Fig.6-1-1 Basic actuation of FRENIC 5000 G7/ P7. series, 

Table 6-1-1 Functions of. Keypad 

Control command 
(External' commands . 

such as control 
command frequency 
setting) 

Function Description 

Daeration monitoring Monitor the operation states of Inverter . 

Parameter setting 

Basic parameter Set data required for operatiOn 

Auxiliary parameter. Set data required for control 

Correctingparameter '..Adjust output signals to match with instruments externally installed' 

Set data protectiOn, Protect set data against careless operations 

Fault display and retrieval Display and Retrieval the class of Fault and the operation state at fault 

Reset 
Data reset at parametet.setting,'Set error diSplay reset, xeset.to return to 

operation monitoring mode after completing the setting, and fault,reset 

Table 6-1-2 Display characters 

Nuniber 
Displayed Number 

Displayed. 
Letter 

I . Displayed 
Letter - 

Displayed ' Displayed. 
Letter 

character character i . character character character . 

0. 0 u . 

A ' ,c; . F U. . 

. 

1 0 B - H L V' 

2. 2 7 -C L L .ACTIVE 0 

3 : 3 . 8 o Q o. 0 0 . , INACTIVE - 

4 Li 9 3 .,- 
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,diS- 
'with 

4, 

Function selection indicator. 

:Display the selected digits 

at function. selection. BLit, in 

the.data display retrieval 

mode and the parameter 

setting mode (when shifted 

the sellected function to the. 

data display), the'bOth two 

digits.will-ao.out. 

Shift key 

.Usedito set'and retrieve or 

functions and data. And 

select Parameter setting 
1 

mode. 

Selection order 
Function: CO to C 

nP to ; 
. - - 

- to f= '7 

.F. UNC.TIO N DATA 

FunCtion display indicator_ 
'Display, in two digits, a 

selected function in number - 

(Code). 

Data display indicator 
Display operation data each- 
typeof parameter setting 
data and fault states. 

Unit indicator 

.(--) ,SHIFT . SHIFT 

Other functions 

FUNCTION DATA 

Up key 
The digit selected with the 

key *changes as 
. indicated by the arrow in , 

- the figure below. 

. 

. , 

0: 

Ci 

SHIFT 

Down key . . 

The. dicit _elected. .with the 
key changes as 

-indicated by the arrowjh 
the fiaure Pe!o,v.. 

Ls, 

kc 

r. 

* ' 
111 

N./allies which do not 
represent an 'inverter 
function are skipped. .- 

When parameter. data 
setting, values:are set . 

limits of lower. 

SHIFT1 

III When the data on the 
data display is flickering, 
you can not change the 
selection by presSing. 
SHIFT 

Try the operation after . 

stopping the flicker by 
pressing 

1.1 SET or 

Fast key 

; , % 

Values .../hich do not 
represent an inverter 
functich are skipped,. 

When parameter data ; 
settinc, values are set 
limits of upper. 

The speed at parameter setting-can be increased With 
combinations of 

Moderate speed, can.be aChieved by :: pressing ( FAST lone 
time, and high speed by pressing it two times. while 
pressing or "Release I /N I or I I to 
clear the moderate and high speed seftinas. 

Or -e> Low speed 
or \./ + FAST 1 =") Moderate speed 
or + FAST .I + FAST cf; High speed 

THE LEDon'the left of each 
unit symbol corresponding .. 
to.the contents of a data 
display. : 

Set key 
Used to enter set data into 
the memory at parameter 
setting. 
.When a new data has 

been -set. the data-will" 
flicker.. Pressing 
will enter the data into the 
Memory, and.then.the 
flickervill stop. 

Note that the data which 
once have been entered . 

.(stored) in the inverter 
not disapper even after 
turning off the power.. 
supply. 

Reet key 

SET 

Used as followis- 
Parameter setting mode 

Reserof Set data 
Press I-RESET prior to 

in parameter 
setting. mode. and the set 
data will be.cleared sO 
that you can return to the 
original data. 

Reset of Set error disPlay. 
Press it after inverter- 
stopping when "Err" has 

. been displayed due to the - 

'incorrect setting, and the 
set data will be cleared so 
that.yoU can return to the 
data preceding the setting. 
Return to oPeration:* 
monitoring mode after' 
completing the setting. 
You can return to the. 

function for operation % 

Monitoring which had been. .. 

selected and displayed 
before Setting parameter. 
Failt monitoring Mode 

Fault reset . 

turri off the run command . 

and press RESET after 
solving the problems, and 
the pretective function 
actuating will.betleared So 

that you can return to the 
function mode selected.. 
before the fault occurred: 

`SET 

1.4 - 
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6-2 Basic operational procedure of Touch Panel 

After few seconds from applying power, touch panel indicates the .monitoe.function which.was monitoring before power 
'being turned off, and it is able to select the function and set the data.. 

Power supply 

V 

FUNCTION DATA Hz r/min 
! I 10-11-711d1 DA -Os 

. -Dv. % 
While CPU is reading inside . 

data, the Data.indicator will 
flicker continuously. 

:FUNCTION DATA ' r/min 
In]; Os .% 

Operation mode which was.' 
monitoring before Power off 
is indicated.. 

Function, 
selectional 
operation, 

'Select the 2nd digit 'of 

Function 

FUNCTION. DATA 
Hz r / min 

D I I 0 I U.ILI DA s 

1=3 V. % 
I 

Select the 1st digit of 
Function . 

FUNCTION DATA . Hz Or/min.. 
I I rrit I 11. V r 

I 
0.A 0 s 

O ml V. % 
Nir 

7\ Set the 2nd digit of Function 

,Z-) 

FUNCTION' DATA 
. 1 , iHz Orlmin, 

i lr lu.lt_1i, 10A-s o - 1V 0 % 

I. Selected function data is 
indicated. 

Yes 

No 

- Data Setting 
Operation Start 

Change the Parameter mode 

FUNCTION DATA 
1 it IF, '' 

11 1.P ILI.11_11 E'Al- ms - . 

MHz D r ' min 

CD = '0 V % 

FUNCTION 

FAST Chahge the data 

DATA 

I II; i 
7.51 HA, ion min, 

CD CD - DV % 

Respected setting Data exceed, 
so you like-to decrease it. 

V 

FUNCTION: DATA 
. Hz Jr min. 

I ICI 1 I LI I 0.1 'A s O , V r74', 

'The data is flickering 

The Set changing order is hot 
supplied to the inverter, until you 
presS the- SET " key. 

FUNCTION DATA 
f D r min 

I IrjH LI ILL'i A Ms 
ci . UV % 

Set VelUe was inputed. 
So, the flickering is stopped. 

End 

No (Note) Marks indicate lighting at Function selections and Unit indicator, 

End 
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ower 

ee 

6-3 Function selection and displayed data retrieval 

(1) Function selection 

.. 

procedure 
- . . . 

Examples of Operation and display : - . 
. . .. 

Case to swich a mode from"Set value display mode for the number oi.poles of motor (Function: 
3d) to monitoring mode for Synchronous speed Function: 02) . 

- 

Operation Display' . Description - 

' 

FUNCTION DATA - 

Display Function and Data for the numberof 
poles of motor. (Display ex.: In case of Opole' 
motor) . . . 

0Hz Or/min 
1314 i 1. H DA Ds 

. m r= V % 
. 

- 

, 

Press 
FUNCTION DATA ' 

OHz. Or/min 
. . 

Switch the lighting position of Function selection 
indicator to select the 2nd digit of Function. 

PresS SHIFT and-confirm the light of the 
31d11 I t -14 i 0A Os .function selection indicator la. Then, the 

2nd digit of Function will be selected. 
I SHIFT I 

two times I. o - v 0%. 
0 . . 

Press I /N 1 or u to set the code Press FUNCTION DATA . 

/ 
Changelhe.display at the 1st digit of Function 
to u as well as that at the 2nd to 0 to.display an 

. 

output frequency.at the data display. (Display 
I ex.: When output frequency is 60Hz) . 

of the 2nd digit of Function required. At 

this time, the code of the 1st digit of: :. 

Function-will be set-at C. . 

I V /li 
L,! icit iu DA n, :,-:,-,1,-) Hz Or min 

LH u. 
three 
times 

- o -Dv. Li% 

Pressing SHIFT one time will putout the 
Press 

FUNCTION DATA 
III Hz Or/min Switch the lighting position of Function. selection 

indicator, allowing the setting of the 1st digit of 
Function. 

, . 

function selection indicator °and light 
- 

C), and then the 1st digit of Function will 

be selected. . 

SHIFT I O' ;11,11-1,11;( 0,,k Os n 
one time CI M. 0 v % . ' -0© 

Press or \/ to set the code- 
Press 

FUNCTION DATA . 

Change the display at the 1st digit.of Function 
to 2 to display a synchorous speed. . 

of thelst digit of Function. - : 

The function data set will be displayed in 

the data display, and its unit indicAtbr. 

0Hz III r/ min 
0121 IISICIal DA Os " 

two times . ' cl- m° 
.0V .0% 

1 (Ndte.1) Marks id, ,11 indicate lighting at Function selection-indicators and Unit indicator. , 

I (Note 2) Without the following cases, these displays will continue until a new fundtion data is set 

:4: 
a RESET opeiation after completing the parameter setting or changing. . . 

4. . C) After completing the setting or release operating of "Functon 99 setting data protection' 
© RESET operation at occuring an fault and after retrieving of contents of fault, operating conditions at the 'fault, and contents of Past. 
-. failures. * . 

. 

Details should be referred to '.'6-4",'"6-5", (Page 17 - 21) 

I (2) Display examples 

i FUNCTION 
item 

DATA - Unit 
display-. 

DiSplay - 

. -;2nd digit .1st digit 4th digit 3rd digit 2nd digit :1Stdigit 
Frequency (When output frequency is 60Hz) 

I 0 ... . 0 is C. 0 Hz 

Current (When output current is 100A) ,) . u : 

, 

:-, - , 
, 0- - 0 . A 

Voltage (When output voltage.is 400V) u n 84 .0 . 0 .- \/ . 

.Speed (When machine speed is 1756r/ min) . 

. u c i . r 
. D 

I, u it 
Time (When acceleration time is set at 10s.) .6 C. 0 s 
Percentage (When torque limit is set at 120%) 

' 

in u .0 . % 
Code (When torque boost is set at "3") 

. 

L. - - .D _ 
Selection (When automatic and energy conservation operations are 
set ?to be specified") - 

,c,' : o 

Factor (When frequency monitoring factor is set at "50") I J S u 
NO. of poles (When the number of poles of motor is set at "4") I 

.---, - -, d LI 

State (When the state of input terminal is 'In forward operation")- n u c 
.0 - 

R 0 . 

Fault (When the 4th digit ( indicates the first fault in overcurrent at 
deceralating), 

,c- ,-1 u I . 
. u ,-, r 

L 2 

Setting error (When the setting of the lower limit of frequency exceeds : 

that of the upper limit frequency) ' 

' 

Setting error (When a parameter which can not be set during . 

operation has been 
. 

- 

E. r 2 

(Note) Mark II indicates lighting on Unit indicator. 
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(2) Monitoring for display data (input and output signal) 

Procedure .., 
. 

Examples of Operation and display - - 

Case to confirm whether open collector output terminal FAR has been output 

Operation -. Display . 
DesCription . 

FUNCTION DATA 
. 

Example continued from ft ) 
ElHz r/thin 

Olt? :1801:101-DA Os .. 

. 

0% 

Press 

. 
' 

. 

FUNCTION DATA . 

011z Or/min 

. 

' 

SeleCt the output signal check function to 

display each state of AX, a, LV. ( o : Output 

signal received,.;- :'No output signal received) 

. 

Press SHIFT , I. /N or \., to select 

the Function required. The contents of R 

shoWn in the function column will be 

displayed in the data display. . 

0 IRIoLL1.0A Os 

five times Ill. 
DV O % ° - 

. . . 

Pressing SHIFT will put out the function 
Press - 

FUNCTION DATA 
Hz / Put out the function selection indicators to 

switch to data retrieval mode.No changes in 

other displays. 

selection indicator 0; it will change to 

Data retrieval mode. At the 'same time, it 

will allowed the retrieval for the data.. 

display. 

n 1 D Dr min . 

.. u i u 
I 

- - - 0A Os [SHIFT 
one time- o 

CD 

t73 .0v 0% 

Press 
FUNCTION DATA' 

. - 

Switch the display contents to the confirmation 

state 'Cif each'of RUN, FAR; FDT to display the 

state of RUN output signal required at the 2nd 

'digit on the data display. 

Press [ " and the contents of b will 

be diSplayed in symbol. Under the -- 

selectiOn of Function 05 , dressing ' 

DHz 0 rimin 
: 011 b lo o OA 0 s 

o o . . DV 0% 
. 

5- , 

FAR signal is 

' displayed at this digit. 

in turn will displayeach contents one times 

'of E ,.v 5E in order: 

6-4 Parameter setting 

Procedure 

Examples of Operation and display. 

, Case to modify the setting of base frequency 50Hz to 60Hz: 

Operation Display Description 

Setting 

Press SHIFT to select ihe 2nd digit of 'procedures 

. Function-and press or to , Set the 

FUNCTION DATA 

1-1 

.Displey0, at the 1st digit at the same of setting 
/Hz Drimin 

11510.101 DA Ds 
; at the 2nd digit, and also display the max. 

v. O,6 frequency. on the data display. (Display ex.: 

of Function , 

VVhen.the max. trequency:is 80Hz) 

. 

. 

1 

Press ., 

. 

FUNCTION . DATA 

. 

. 

. . 

Change' the lighting position on Function . 

selection inclicatorto select the.lst.digit of 

Function. 
Press SHIFT to set the 1st digit of- L 

I n InInInt Ai Hz Dr /min 
I. u lolu.iul DA Ds - 

SHIFT 
Function: one time I° . 01 ' 0% ' 

Press 

, 

FUNCTION DATA 
Hz 

Change the display at the 1st digit of Function 

to 1 to display the current set base frequency. Press " or \./ Ito set the 1st 
, si Dr/ min 

'lila A 0 s . - 
I " 1 

digit of Function required. . o mo - 0.1/ Dcf,', 
one time . - 

. 

. 

Press 
.1 FUNCTION DATA " ' 

Put out Function selection indicator to switch to 

parameter setting mode: When LsHiFr I is pressed. the functionwill 
HzDrithin (.; la 

SHIFT 
shifts to parameter setting mode. - o E3 ' DV 0% 

one time 

. 

Keep'. - 

pressing ' 
- FUNCTION DATA 

. 

Confirm the set data flickering-on the data 

display 

Operate with the combinations of I- " , 

r ..,, FAST to set data. 
' I /N 

, Confirm the set data. Atthe time,the data 
. 

is flickering. 

Il Hz 1/.min 

. - 

11;10.1. DA ills - 11 
and release 

it when the 

display - 

shows 60 

CI= Dv 0% 
' 

FliCker For 'revising data.use " , u 
1. FAST to reset it. 

Press [ SET to determine the entry, and 

Press 
FUNCTION DATA 

Stop flickering to enter the data into the 

memory.' . . 

the flicker of the set data will stop, and . 

then the inverter-will operate with data 

set; . 1-- r, 111Hz.Dr/thin 
o u. DA Os 

Press IRESET to stop in the middle of the sEr 

operation. 
When selecting other function, press 

o o 0 V 0 °k 

Flicker stops 

SHIFT to switch to function selection 

mode. 

=17= 
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'put 

ed) 
f. 

tion 
the 
2nd 

WARNING - HAZARD OF MOTOR OVERSPEED: 

The maximum frequency is 400Hz, which is equivalent to 12000r /min of high speed rotation in 4-pole motor. In . . 

such condition, the incorrenct- setting may result in a catastrophic failure for the machine.lhorder to prevent thii,. 
4.4 : High limiter of output frequency upper limit is provided: "Set the upper.value With this function to carry out 
safety operation: 

CAUTION: When the DC braking function is used, large value setting for 2:: DC,braking voltage and 22: DC 
braking time will cause heating Of. motor. The setting appropriate for the capability of motor is 
required. 

NOTE: Set the parameter during inverter stopping. 
If you set the parameter during inverter operation, the data display will display the error code. 
Few parameter can be set during inverter operation. Details should be referred to "Functions table 11-3" 
(Page 33, 34) 
inverter stopping" means to the states as follows. 

C) State changed function display of operation mode from-Load display after power has supplied. 
C) Stop state after providing stop commands. (FWD, REV-CM: OFF) 
© State provided free. run command. 
C) After, turning off fault display. 

NOTE: Press. SET (data memorying) certainly, after parameter setting. Otherwise. this setting will get to 
invalidity: 

NOTE: The priority.order in the case where the inter -harmony among parameters on output frequency: :L7 , !3 
, 5 , 8 ,and 23 29 can not be made is shown as follow:' 

1st Order 11-1 : Output frequency high limiter 
2nd order 1 5 : Output frequency low 
3rd order 23 29 : Multistep frequency selection 
4th order. 1t : Max. frequency : 3: Bias frequency, IS: Frequency setting .gain 

NOTE: For the use of the following parameters, note that Output frequencY high limiter and :5 : Output. 
frequency low limiter are not applicable to them. 

217: DC braking start frequency 3 1: Starting frequency 

NOTE: When torqUe limit acceleration and deceleration are extermely frequency performed, depending on the 
repeating freqUency, the limit may exceed the capabilites of motor and of Inverter. Therefore, some 
measures; such as to reduce the setting level of torque limit, need to be taken. In such cases,.if there is 
any unclear matter, please consult us. 

NOTE: For setting LIC: Digital frequency monitor coefficient and SO: Analog frequency meter calibration, switch; 
in advance, the output selector switch for frequency meter (SW2), as shown in Fig. 5-3-9. 

NOTE: The functions having Active ( ) or Inactive ( -) are also set by using !Or I I 

: Active ( a ), v : Inactive (- ) 

NOTE: If the following operations are done, the data indicator displays setting error. 
But , the inverter continues to run by the data before setting. In these cases. after stopping the inverter 
and pushing the RESET!, set the data once more 
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6-5 Fault display and retrieval 

(1) Display and retrieval of fault contents' 

. 
Procedures 

Example of operation and display . 
. 

. 

Case,- at braking using braking unit and braking resistor in the option, where the protective func- 

tion has actuated by detecting overvoltage and heating of the braking resistor at braking; 

Operation Display - 
Description 

When a fault has occurred, the mode will 

be switched from othermonitoring mode 

to fault monitoring mode. ,c0, , the fault 

order 1 and its class will be displayed in 

code, and then the function selection in- 

dicator (-2) will light. 

- 

FUNCTION DATA 
0Hz pr /min 

Switch automatically to fault monitoring mode. 

The class of the firsi.fault is displayed, and the 

code will flicker. 
(Diaplay.ex.: When.the first detected fault was 

overvoltage) 

1 

F IC 0 LI1 DA ns 
ED wp .-0 v 0 % 

. a). 
Flicker 

. - 

The details of the fault need to- be re- 

trieved since .it may be complex. First, - Press 
FUNCTION "DATA' 

Hz / Min Put out the function selection indicator to switch 

fault retrieval mode. No changes in other dis-: 

-plays. . 

D 0 r 
IC ; - I DIU DA Os 

press SHIFT to'sWitch to faultdetail re- SHIFT 

trieval mode. At this time; the function ' . 

selection indicator L2`; will turn off. 

one time [Do 0 v 0 % 

0 . 

Flicker. * 

Press 
FUNCTION DATA 

D Hz 0 r / min 

Display 2 at the first digit on the data display, 

and the classof the 2nd fault in code, which 

will start flickering. (Display ex.: When the 

, second fault was. overheating Of a braking re- 

sistor) 

Prest " . and the 2nd fault details 

(order 2 and class in code) will be dis- 

played. . 

" ,..,. ,..., 

F- u 2,u H 2 DA - 0-s . 

one time .. 
ED Ca DV 0 % 

Flicker 

. 

Press - 

FUNCTION DATA 
. 

D Hz Dr /min No display on the data indicatOr since there is 

no 3rd fault: . 

. 

Press n again, and similarly the 3rd 
. 

fault details will be displayed. For the 

rest, repeat this operation until no class of 

.fault appears. 

/\ r ri -I - . 

, 

r /..., _.,. - -1 DA D s 

time o ED . Dv. D % 

The confirmation of fault has been completed at this stage. 

When the confirmation.on the operation data at fault -and the fault history are not required. press RESET after solving 

the problems. By doing .so, the protective function actuating will be cleared, and the monitoring operation mode on the 

indicator will switch to that preceding the occurrence of the fault -to get the operation ready. 

When.you.confirm on the operation data 'atJault and fault:history, operate as followihg. 

- 19 -- 
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Inc- 

the 

was 

4 

Procedures 
Example of operation and display 

Operation Display. ' Description . 

. 

Press SHIFT to select the 1st digit of 

Function. 

. 

Press 
FUNCTION DATA 

. 

, ,, , OHz Or/min 
" - 

Example.cOntinued from (1) . - 

Select the first digit of Function 

. 

r SHIFT - F ICII 3.1-1-1710A os . 

two times 1:3 - . 0 v 0% 
. 

. . 

Press 
FUNCTION DATA' - 

' 

Display Output frequency at fault (Display ex:: 
When output frequency. was 25.5Hz) 

Hz Or/min 
- I215.1s '0A .0 s . - " 

one time 1=1= V -0% 

Press. 
FUNCTION DATA - 

-01 ' 

Display' set frequency at fault (Display ex.:When 
set frequency was 60Hz). 

. 

21 1510.1 MAHz B sr/ 
min 

Press to select F I, and output 1 " 1 ° m 0 V % 
frequency will be displayed. - onetime 

..Similary, press -" jn turn, and: Ft?: 

Press 
FUNCTION DATA 

Hz r/ min 
. 

Display output current at fault (Display ex.: 
When output current was 123A) 

Set frequency ,fr- 3 : Output current, and .. 
FL( :Operation state will be 'displayed. 

. , 

, 

FI31 I 11,:la A-'0 - ". - 

one time ci =, v % 

Press 
FUNCTION DATA 

- 

Display, in'code, operation state at fault (Dis- i 

play ex.: When the rotation was 'reverse) 
1' 

Hz r/min 
1 LI El ITI'A Os " 

one time , ° [3 V. 0% 

When FLI haS been displayed; press 
. . 

Press . 

FUNCTION DATA 
. 

Hz i min 
. 

Switch to operation state retrieval mode. The 
function selection indicator will go out. No 
chahges in other displays. - . 

r . 

Li I OA Os SHIFT to switch to operation state .re- SHIFT 

trieval mode. one time ° ° 0.V 0% 

. 

Press 
FUNCTION DATA 'Hz r / 

- 
. 

Change 'the contents of the display (Display 
ex.I.When voltage limit was actuating) . 

0 min 
F u r:I.I I Log I L A s- . . 

Press " and the state at operation one time -.. ° ° . DV 0 % 

will be displayed in code, Press " 
Press 

FUNCTION. - DATA 
No diSplays. The operation state retrievalhas 
been completed. . 

in turn until.no display will appear. ' 
i Hz Or/min 

Li1 3.1-1-1-I 0A 0 s 

one time '7=1E' 
v 0% 

When the retrieval' on.the fault history is. not required; press RESET . By.doing so,, the protective function actuating will 
be cleared, and the monitoring operation mode on the indicator will switch to that. preceding the occurrence of fault to 
get, the operation ready. '. 

. When you retrieve the "fault histPry, operate as following.' 

(3) Fault history retrieval 

. Example of operation and display 

Operation Display Description ' 

. Press 
FUNCTION: DATA 

./ . .. 
Example continued from (1) 

Select the first digit of Function. 

Press SHIFT to'select the '1st digit of E-1Hz 0 r min - i 1 - IFNI:LI-IT - ... s Function. SHIFT 
two times = um . 

0v 0%. 

WhenFS is selected by press 

Press 

. , 

. . . 

N. DATA 

display when the last fault Occurred (Display 
ex.: When electronic thermal was actuating). 

only the fault which was the first display 

played in code. The 2nd and following 
faults retrieved will. not be displayed. 

Si! 1.01L 1i-71 A s " o 0 / m \ . % 
one time 

When FS and 7 are selected by Press MN , the fault-at the time back one 
time and two times respectively. 

Press 
FUNCTION DATA 0 Hz r/ min 

Display the class of the fault which was the first'. 
display' at the time preceding the last occurr- 
ence (Display ex.: When overcurrent protective 
finction was actuating at accelerating) 

1 " 1:1811 ,0:;:l; I OA- Os 
one time , .1M . °/,, f=1 

. . 

At this stage, the retrieval for fault mode. 
has been completed. 

" 

Press RESET after solving the problems 

Press 
FUNCTION DATA . . 

OHz Or/min 

. 

Display the class of the fault which was the fast 
display at the time back two times since the, 

last occurrence (Display ex.: When fault data 
has not been input.). 

" , 

11:-711- --H- 0A 0s 
and turning off the.run command. By 
doing so; the proteCtive function actuat ing will be cleared, andthe monitoring 
mode on the indicator will switch to that 
preceding.the occurrence of the fault to' 
get the operation ready. ' 

one time, =log OV .0% 
, 

Press - 

. - 

FUNCTION DATA 
Hz min 

Complete faultrhonitOring operation, and dis- 
.. 

play the parameters which had been .rnonl- 
- torerd before the fault occurred. (Display ex.: 

When monitoring.out put frequency). 

, r/ 
C (3 I IC ill 0A Os 

RESET I. o .V 0% 

-20 - 
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NOTE: . . . . . 

C The.2nd digit of Function cannot be modified during. fault display. On the other hand,-the 1st digit can be selected 
for fault -detail retrieval. 

C) Reset command can be input by using )RESET] or alarm reset input terminal. 
© When reset command is input, the erasing of the data display at fault and the moving-up of a fault history will.be 

executed.- 
Note that the second and following faults have not been stored in the memory: 
It is recommended to record these datas in view of the future operation and maintenance. 

® Retrieval when no fault has occurred . 

Set the code (number) of an item to be retrieved with SHIFT /N. and For Functions FD -FL; ,however, 
because'there are no fault inputs, the displays are: ---- on the data indicator, and F..1,F2.: .Hz, and F3: II A 

lighting on the unit indicator, while. FDe and P-1 do not light. When FS- F have have been selected, each of fault histories 
will be displayed on the data display. . . . 

. 
. . . 

. 

© When fault mode has been - selected in the state of.no.faults to retrieve such as a fault history and then RESET) is 

pressed, thimode will-not execute the moving.4ip of the fault history. . 

. . 

. 

When the control power supply is turned off during fault display, fault outpUt signal will not be held. . 

Furthermore, note that, after the control bov;/er supply has been turned off, if it is turned on again without eliminating 
the cause of the fault, that:will be detected as a ndw.fault, ' 

To reset inverter turn off all start signals (FWD, REV), and press RESET' key. 

7.. Trial operation 
7-1 Preparation for operation 

. Don't-fail to check the following items before trial operation. 
T. Is the input AC power supply complied with the ratings? 

200V series: 3 -phase 3-dine, 220 to 230V' 50Hz, 230V/ 6014z . 

400V series: 3- phase 3 -line, 400 to 420V.' 50Hz, 380 to 400V/ 50Hz,..400 to 460/. 60Hz. 

© Are the input and output of the main circuit connected in good Order? 
*. (Input source faling under Li, L2 and L3. Electric motor, W V, end W) 

(S) IS.the wiring of the main circuit and, control circuit not in contact with the earthing or othei1 terminals or not short- 
. -circuitted? 

. 

Is the panel mixed or attached with such foreign matters as metals and electric wire chips? 
Are screws; connectors. terminals, etc. not loose? 
ConfirmatiOn of the operation of the external sequence circuit 

Trial operation. . 

For safety'S sake, disconnect the -couplings and belts with which motors and machinery are connected to allow 
independent operation bymotors. When operating with it directly connected with the machine, be careful not to cause 
danger.- 

- l Set all.operating switches to OFF. 
.® Set the frequenty setter to the minimum Value.. 

a) Put the wiring breaker (MCCB) to work 
(control Circuits and sequence circuits will be turned active), size up the situation for..a while, and check to See if- 

cooling fan is rotating normally and if nothing is found in the control circuit, sequence circuit, etc. (heating, .fume, 

abnonnal smell; etc.) 
In this case, make sure that the "CHARGE" lamp of the. front panel is on.. 

® When (MCCB) is put to work, the data display part of the touch panel will.diSplay LoRcl and flicker for a while.. 
This is because CPU, is.doing the reading action ofthe internal data.. . 

After Lo ?'c disappeared, it will setthe perameter to check to see if the set data meet the SpecificatiOn.. 
How to check it is.referredto in ."6. Touch.Panel. (Page 13 21)" 

©.Give a forward or reverse' command. 
Check to see if the motor .begins to rotate.with the 
frequency setter turned righWard a little. . 

:Make-sure that the rotating direction is Correct. in such. 
' condition. 

The turning direction 'of the motor is counterclockwise 
lboking from the driving side (shaft end) of the motor by.'. 
the forward turningcommand. 
When reversing the turning direction, set the operation'. 
signal to the'reversing turning command. If forward and 
reverse turning commands should be put at the same 
time, the 'motor will come to a stop,- for.which care shopld 
be exercised. 

forward turn 
(counterclockwise) 

- 21 - 

Fig. 8-2-1 forward turning direction of motor 
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1 . i . 

. . 

. 0 Rise the frequency setter gradually and check to See if the inverter output frequency reaches the maximum frequency elected 4 - of the motor. 
. . 

The maximum freqUency of the inverter has been-set to 60Hz:at shipment. 

II be 

ies 

is- 

ing 

0 After confirmation has been finished, stop it once, set the frequency setter a.little_higher,.and Check to see if accelera- tion-and deceleration is made smoothly. * 

With this, the trial operation comes to an end. 
Ma1se operation with the load combined. 
If the setting shbuld be Changed as a result of the trial operation, follow the procedures describ'ed in "6- Touch.Panel." 

NOTE: When FWD-CM or REV-CM terminals are connected, inverter does not start at power up, causing "OH2" trip. To start the inverter disconnect all the FWD-CM, and REV-CM connections; press RESET key, and make FWD-CM or REV-CM connection.. 

O. 

8. Operation . . 

Make operation in accordance with the following procedures. 
For the items not indicted absent in the following procedures though it is carried. in the prOcedures of the trial operation, it is allowed to.add procedures depending upon the circumstances. 
(1) Put the power (MCCB) to work. ' - 

(2) Confirmation of "CHARGE" lamp of the front panel going on.. 
(3) When data are required to be changed, follow the.procedures described in "6. Touch Panel" 

. (4) When a forward or reverse turning command is inputted. the motor will be operated at the' setting frequency: provided.. ft It will not be operated when the frequency has been set below the starting frequency: . ' 
- (5) When changing the contents of the display or data changeable of the setting -in course of operation, folloW the proce- dures described in "6:Touch Panel" . 

. 
. 

. . (6) Set the forward or reverse turning command terminal to ''OFF", and the motor will be decelerated to stop.. UnlesS re-operation-takes place immediately, stop the motor for safety and set the power to "OFF". * 

9. Maintenance and inspection 
The inverter is composed ofmany parts. .* 

Unless those parts 'operate properly, they will'.not develop their performance 
. . It is:necessary. to make.good maintenance and inSpectionto prevent.failure in the inverter beforehand and to keep on. operatiOn of good, rpliabiiity. 

.Inspection methOds should be refferred to "InsPectionLiSt 1.4" (page 66). 

,9 -i Cautions in course of maintenance and inspection 

CAUTION: Do not conduct any inspections until disconnecting the power supply and.the "CHARGE" lamp on the inverter has gone out. 

Daily. inspection 
. . .(1).Don'tremOve the cover, and check:to see frorn outside ifbnormal-sound,'smelLand damage are not-perceived in accordance with the.inspection-items1; 

(2) Whenever abnormal phenomenon should be found, make sure of its 'place and extent without delay. (3) Check the contents. of the abnOrmality. If the operation is ellowed to be kept on, record the abnormal details for *. referential data in case of a periodic inspection. 

9-3 Periodic inspection 
Remove the covers'and check to see if nothing is found abnormal visually or by touch from the outside,in accordance with the inspection list items. Don't fail to observe "Item No 9-1 Cautions for Maintenance and Inspection." ''inspeCtion list 14." (page 66). 

9-4 Periodic exchange bf \parts 
Usually the life limp of electrolytic capacitors are approximately five year and that of coolingfans.are approximately three years, but the life times is, different .from thiS number of.years -in according to environMent and working time per one day. 
Please exchange these parts before.occuring thetroubles. 
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9-5 Measurement of main circuit eleCtric capacity' 
. . 

Since the voltage and current of the input and;output.circuits of the inverter include harmbnic wave, it is necessary to 

select the measuring instrument type. . 

When a' measuring instrument for-commercial frequency, measure it with the measuring instrument shoWn.in Fig. 9-5. 

For reference, the 'power factor. will cause big 'errors by measuring a power factor meter because it will be subjected to 

change in the harmonic wave .current. and output frequency. .. .. -. . ' . 

. 
. . 

When the' power factor is:required, measure the-voltage, current,. and electric power and calculate - it from the following 

.equation. - 

Power factOr - Power(kW) x 100% 
x Voltage(V) x Current(A) 

Inverter 

CD 
(./) 

5 
0 

Electric 
motor 

0 0 

FM1 "FM2 

.. item 

Input.Side measuring.instrUment(power side) 
Output side measuring instrument (motor 
;side) 

Output frequency. 
(Terminal FM1, 

FM2) 

. 

Voltage wave form 
Current wave form 

Voltage Wave forrh 

Current wave form 

Name of measuring . 

instrument 
Arriperemeter Voltmeter I Wattmeter . 

:AR,siT . ''. Via, ,-r. I WIR,S,T 

Amperemeter 
Au . v.1A, 

Voltmeter 

Vu.v,w' 

. Wattmeter 

. . WUV.Vi 

DC Voltmeter' 
"Y 

Kind of measuring 
instrument. ; 

Rectifier. type ; 

Moving-iron 
; 

' Electrodyna- ." 

type - 

or - moving- 
i mometerype 

iron type -: ; 

. Moving-iron Rectifier type 
'Electroyna- 

. 

d 
morneter Type 

. 

Movable coil type 

Symbol of measuring 
. instrument * 

* - I 

X. * 
. ' Fig. 9-5 Measurement of main circuit and measuring 

94..Confirmation.of insulation. . 

' Insulation test..has been made before delivery from the works: 
It shall'not be. made.a.,Much.as pOsSible. 

In an unavoidable case, follow the instructions beloW: . 

Wrong testing may damage the inverter, tor.Whichfull 'attention 
1 

instrument 

- 

Printed 
Cont rol - 

TB5 terminal 
circuit 
board 

board ---'' 

T-56 T.,.: :, 
. 

I - 

I I MIS Rol Ito 

CAUTION: Do not conduct megger tests between the 
inverter terminals or control circuit terminals. 

1.). Main circuit 
Make megger test (insulation resistance test) by using the 

following megger tester. 
..400V series: DC 500V megger 
200V series:'DC 250V megger 
Remove thelexternal connections of all terminals' 
(including control circuit terminals) of the inverter, clean each "component, 
common wires as shown in Fig. 9-6. 

0 Make megger test only between main circuit common line and ground (grounding 
C If the megger pointer indiaates 5M S2 and over it proves normal. 

(2) Control circuit 
Remove, the external connection of the control .circuit terminal for earth conductivity test. 

Use 'a high resistance .range tester for the:tester: Neither megger nor buzzer shall be used: 
(3) Cautions for testing of external main circuits and sequence control circuits 

When making a pressure test and megger test of external circuits, remove all terminals of the inverter so that the 

inverter may not be applied With the'test voltage. 

E(G) 

Main circuitterminal bbard 

P.1 

megger tester 
Fig. 9-6 How to megger test 

and connect all-main-circuit terminals witl 

terminal GND(PE) ). . 
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r:ted to 

Ilowing 

nency 
Ml, 

eter 

type 

Is with 

anu lel lit.uy. 
If it will not fall under the following explanation,. if the inverter is. 
please communicate the matter to the agent you bought-it or yo 

damaged, and if its part was broken. or in case of trbuble. 
ur nearest Fuji sales office. 

10-1 Diagnosis and remedy in case protection function made 

(1) Overcurrent 

Reduce the 
torque boost 
amount. 

Yes 

Can the torque 
boost amount 
be reduced? 

4 

There is a 
possibility of 
failure in 
inverter or 
wrong-action 
by noise: Come 
in contact with 
our company 
'then: 

4- 

No 

0 

14_ Prolong the Set Yes 
time. 

Overcurrent 
duting 
acceleration 

r) r I 
L I 

Overcurrent 
during 
deceleration . 

rir 
LI L 

action indication 

Overcurrent at 
constant speed 

n uL 

Is connection terminal circuit (U. V, W) of motor short circuitted or earthed? 
Yes 

I 
No No No 

Is the load too big? 

No I No 

Is the torque 
boost amount 
appropriate? 

Yes 

4, 

Is the 
acceleration 
time setting too 
short for the . 
load? 

Yes 

Can the 
acceleration 
time 

.prolonged? 

No 

Make the load 
small or make 
the inverter 
capacity big. 

Is the 
deceleration 
time setting too 
short for the 
load? 

No 

Yes 

Can the 
deceleration 
time be 
prolonged? 

No 

It is neCessary 
to investigate 
the control 
method. Come 
in contact with 
our company. 

Yes 

There is the 
possibility of . 

failure in 
inverter or 
wrong action 
by noises. Get 
in touch with 
our company 
then. 

Prolong the 
setting time. 

4 
No 

No 

Has the load 
been changed 
suddenly? 

iYes 

Make the load' 
fluctuation 
smaller or make 
the inverter 
capacity 
bigger.. 

Ye 

Remove short-- 
circuit and 
earthing 
sections. 

Make the. load 
small or make 
the inverter 
capacity big. 
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'n 
U 

Is the power 
voltage within 
the specified 
value? 

(4) Overload 

Yes 
T 

Will action take 
place when the 
load is put out . 

suddenly? 

No 

Yes 

The power 
voltage-shall be 
set below the 
upper limit of 
the specified 
value. 

I No 

Will action take. 
place:after 
quick 
acceleration 
has been 
finished? 

No 

Will OU act 
only in case of 
.deceleration? 

Yes Control unit and 
control resistor' 
are required. 

No 

I Yes 

Can the 
acceleration 
time be 
elongated? 

Yes 

Failure in the 
inverter or 
misoperation by- . 

noises can be 
considered. 
Get in touch 
with our 
company. 

No 
w 

Are the brakino 
unit and 
braking resistor 
in use? 

I Yes . 
v 

It is necessary 
to investiciate. 
the control 
method aciain. 
Come in 
contact with our 
company. 

' 

No 

Elongate it until 
it comes out of 
the range of. 

OU action. 

investigate the 
application of 
the braking 
unit,..braking 
resistor or DC 
brake. 

n 
Li C 

Is the electronic 
thermal beset 
appropriately?. 

No Set to the 
appropriate 
level. 

Yes: 

V 

Is the bad too 
bid?. 

No Failure in the 
inverter or 
noise-caused 

(Note 1) 

Yes mis-operation 
can be. 

Reduce the considered. 
:load or - Come in 
increase the contact with our (Note 2) 

capacity of the company. 
inverter., 

I II 
L U 

Has powef 
failure 
(including 
momentary 
power failure) 
taken place? 

No 
V 

Has the power 
circuit been 
subjected to 
failure in 
instruments and 
poor connec- 
tion? 

Yes -Reset and 
make re- 
operation. 

Yes 

Replace the 
defective 
instrument and . 

repair the 
connection 
mistaken. 

Is the power 
voltage within 
the range of the 
specified 
value? 

Ye w 

Has the load 
been provided 
which requires 
abig starting 
current within. , 

the. same 
Power system? 

Yes 

V 

Will action take 
place when 
MCCB and 
electromagnetic 
contactor were 
put to work? 

No 

Is the main 
circuit DC 
(between P. and 
N) voltage over 
the lower limit 
value? 

Yes 

Failure in the 
inverter control 
circuit or noise-. 
caused mis- 
opeeation can 
be considered.. 
-Come in 
contact with our 
company, 

Investigate the 
power system 
to satisfy the 
specification. 

No 

Yes 

No 

Is the power 
transformer 
appropriate in 
capacity? . 

Yes 

V 

Failure in 
inverter 

When the DC bus capacitor is discharged by poWer failure 
and the control power of the inverter is reduced, automatic 
resetting will take place. 
When'the.function is selected. no resetting is required: 
After the power is restored, automatic restart will, begin. 

UnderVOltage will, detect the main circuit DC voltage of the 

inverter, and display and alarm will take place.. 
When the voltage comes over the following range,-display 
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Is the cooling . 

fan in the 
inverter at 
work? 

ti 

I Yes 

Is the passage 
of the inverter 

'cooling wind 
closed? . 

No 

'Is the ambient 
temperature 
within the 
specified 
value? . 

I No 

Arrange the 
ambient 
condition to . 

make it within 
the specified 
value. 

(7) CPU abnormal 

Err display, 
display 
abnormal or 
extinguishment. 

Set the power 
to Off once and 
set the power 
to ON after the 
CHARGE lamp 
went off. 

Has data been 
-displayed the 
indicator? 

Yes 

The inverter is 
normal, 
allowing 
continuous 
operation. 

No 

Yes 

Replace the: 
cooling fan. . 

Yes 

N 

Remove 
obstacles. 

Failure in the 
inverter or 
noise-caused 
misoperation 
can be 
considered. 
Get in touch, 
with our 
cbmpany. 

failure 
matic 

ired. 
in. 

of the 

Remedy the 
defective parts. 

Yes 

Have the 
contactor over . 

the 'print 'plate 
and the IC 
outfitted with 
sockets been . 

inserted in- 
gpod order? Is 
there no noise 
source around? 

No 

This is referable 
to failufe in the 
inverter. Come 
in contact with 
our company. 

splay 

Is FWD-CM or 
REV-CM on- - 

state, when 
applying the 
power? 

No 

Is the 
connection.. 
between THR 
and CM of no 
trouble? 

Yes 

Is the alarm 
function.of the 
external 
equipment so. 
'connected at.. . 

work? 

Yes 

Is the ambient 
temperature 
within the. range 
of the specified 
value of the 
external 
equipment? 

Yes 

No 

No 

No 

Turn off the run 
command 

Repair the _ 

wirings and 
connections. 

There is the 
posSibility of 
failure in the' 
inverter or 
noise-caused 
mis-operation. 
Get in touch 
with our 
company. 

Yes 

Will the 
temperature- 
detecting 
sensor-function 
in good order? 

Yes 

Can the. 
external 
equipment be 
made bigger in 
capacity? 

Arrange the 
ambient 
condition and ' 

set it within the 
range of the 
-specification. 

No 

Yes 

Replacement of 
sensor 

No 

Reduce the 
load of the 
external 
equipment or 
decrease. the 
working 
frequency. 

Increase the 
capacity. 
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= 
!the diep a. 

' 'contents an: 
i press the rese: 
!switc.h afie- th-a 

ljaiiura is 
I restored. 

The motor will 
rot run. 

the 
' -CHARGE" 
:amp on? 

Yes 

T 
ls the touch 

anel provided 
wl.th protection 
f,:riction 
aaeration 

spay ?. 

No 

No Have and 
electromagnetic 
contactor been 
put to work? 

Yes 

Is the voltage of 
the power 
terminal in good 
order? 

Yes 

V 

thouan: . - 
i been 
iorder. 
'Get. in to...cr- 
with o ' 

I compan-:.. 

-.as forward or 
ierse 

command 
a'znal- been 
:-::,._rned? 

No 

Yes 

Hez the 

'-e:Duency set 
szhal (0 to ± 

4 to 20mA) 
inpulted7 

Yes 

V 

V 

is the i..bad ID= 
ibiel? 

V 

I Failure in. 
iele:::tric, 

the inverter 
terminals 

V. UW) been 
az:piled with 

aae? 
Yes 

T 

=t '.s :he wiring to 
mOtor. 

cshnected in 
cood'order? 

No 

Is the wiring 
between FWD, 
REV-CM 
terminals 
connected in 
good order? 

No Put the MCCB 
and 
electromagnetic 
contactor to 
work. 

No 

es 

Check for the 
pi'esence of 
reduction of . 

voltage, 
absence-of 
phase, odor 
connection, 
failure in MCCB 
electromagnetic 
.contactors and 
take measures. 

Yes 

Poor condition 
of switch or 
relay. . 

Is the wiring 
between 
Terminals 13, 
12, 11, V1, and 
Cl connected 
in goad order?-- 

No 

Yes 

Replace the 
frequency setter 
and signal 
conversion 
because of 
them being out 
of order. 

_2L-. -.as the torque 
. aoast value 

a.:Dropriately 

v 
increase the 
tcroue boOst 
amount. 

Yes 
Has the motor 
been locked? 

No 

Decrease the 
load or increase 
the inverter 
capacity. 

Yes 

Repair wrong 
wirings: 

Release the 
lock. 

(Note)* . 
- 

. 
. 

. 

. Presence.of.forward and reverse cornmend, a-:c fradt:ency, set signal can be checked easily with the operatiOn monitor fOnbtion of DE selecte 
(Refer to Item No. 11-3, Operation, Monfza: :-..,27,--".: . 

. 
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but the speed 
will not change. 

Are the high 
limiter, low 
liMiter, and 
frequency 
limiter at work? 

'77-1 No 

Will the - 

frequency set 
signals (0 to ± 
10V, 4 to 20mA) 
change? 

Yes 

v 
Is the wiring of 
'multi Step 
frequency 
selection . 

terminals (X1, 
X2, and X3) in 
good order? 

Yes 

Do the set 
frequencies of 
each selection . 

step vary in 
them all ?' 

Yes 

IS the setting of 
the acceleration 
arid . 

deceleration 
time excessively 

Yes 

Change the 
setting to' the 
time suitable for. 
the load. 

ected. 

Yes 

NO 

No 

Change the 
setting. 

Is the wiring 
between . 

Yes. Terminals 13, 
12, -11, V1, and 
Cl in good 
order? 

No 

NO 

Repair wrong 
wiring. 

No 

Change the set 
frequency. 

There is the., 
possibility of 
failure in the 
inverter- and 
noise-caused 
wrong action. . 

Comeiricontact 
With our 
company.. 

Replace the 
frequency setter 
and signal 
inverter : 
because of 
them being out 
of .order. 

rc.ri In course 
of acceleration. 

Is the * . 

acceleration 
time setting 
short? 

No 

Is'GD2 of the 
Motor or the 
load big? 

No 

Has the terminal 
voltage of the 
motor 
decreased? 

NO 

Is the load . 

torque big? - 

I Yes 

Reduce the 
load torque. Or 
increase the: '- 
capacity of the 
inverter: 

(4) Motor will hea 

The motor will 
heat - 

abnormally: ' 

Has the V/f 
characteristics 
suitable for the 
motor been set?. 

Yes 

Has the motor 
been 
continuously 
operated at 
extremely alow 
speed? 

N 

Is!the load too 
big? 

Yes Elondais 
time 

Yes Isar 
motor 

Yes 

No 

:Czr7e.in contact 

1- -_.m carry. 

Make te 
between 
inverte: 
motor 
shorten Tf 

ce the 
_ac D`. Or 
:-..crease the 
crierter 
CaCacity. 

Is the.:crc,a '!ncrease the 
boos: se: =7s tztc....: boost 
approcr.;e:e. 

There 's 

failure 
inverter-7.- . 

noise 
Wrond.. 

in 
Our F....7.47=a7. 

abnormal 

No 

Yes 

Chance :7,e 
settinc,. 

Use the 
exclus;vey 
for the "riyer:e7: 

V 

Is the output 
voltage 
(Terminals U, V, 
and. W) of the 
inverter been 
well balanced? 

No 

There is the 
possibility of 
failure in,the 
inverter. Get in 

Yes 

Reduce 
load 
'the :electr:c. 
motor c.ap...ez:ci. 

Failure 'In :-ro:cr 

--; 
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11-1 Standard specification 

(1) Individual specification 
0 FRENIC 5000G7 series 

Voltage 200V series 400V series 

Applicable motor output.[kW] InVerter type 
Rated 
capacity 
[kVA] - 

Rated 
output 
current [A] 

Outbreak 
loss [kW) 
.- 

' . 

Inverter type - - 

" 

Rated 
capacity 
[kVA] 

Rated 
output 
current [A] 

Outbreak 
loss [kW] . 

30 FRN030G7-2EX 44' 115 1.3 FRN030G7-4EX '46 60 1.2 

37 FRN037G7-9EX I 55 - . 145 1.6 FRN037G7-4EX . 57 . 75 1,e 

45 FRNO45G7 -2EX 69 180 2.0 - 

. 

.FRN045G7-4EX- .69 91 1.7 

55 FRN055G7-2EX '82 - 215 2.3 FRN055G7-4EX 85 112 . - 1.9 - 

75 FRN075G7-2EX 108 283 - 3.1 FRN075G7-4EX 114 ' . 150 
- 

2.6. 

90 . 
FRN09067-2EX .132 346 3.7 FRN090G7:4EX 134.. . 176 3.0 

110, - 
FRN11OG7 -4EX 160 210 . 3.3 

132 FRN13207-4EX 193 253._ 4.1' 

160 FRN160G7-4EX 232 304 I. 5.0 

200 FRN20067-4EX* 287 377- 6.0. 

220 FRN220G7-4EX 316 415 -6.8. 

i Rated output voltage 
I (Note 1) 

.3-phase 3-wire system, 200 to 230V 3-phase 3..wire system, 380 to 460V 

Output I 
Rated output frequency 

Ratings 
1. (Note 2) 

50 to 400Hz . 

- ., Overload current rating 150%, fix. one. minute (inverse time characteristics) 

. Rated input. AC.voltage 
Rower . 

3 -phase 3-wire system 
220-230V 50Hz. 230V! 60Hz 

3-phase 3-wire 380-400V1.50Hz- (Note 3) 

400-420V/50Hz 400-460V! 60Hz 

Allowable Variation . Voltage: .-10 to -15 %, Imbalance: less than3% (No e 4). Frequency: 7: 5% 

FRENIC 5000P7 series 

Voltage 200V series 400V series: 

Applicable motor output [kW] 
' Rated ' Rated - t 

I-Outbreak 
Inverter type : capacity ' output 

. r 1-1 oss-[kW].. 
[kVA] - i current [A] 1 

.. . 

Inverter type 
Rated 
capacity 
[kVA]. : 

Rated 
! Outbreak 

output 1- 
loss [kW] * 

current [A) i -. 

30 FRN030P7-2EX ' 44 11.5 ' 1.3 'FF1N030P7.-4EX 46. . . 60 1.2 

37 FRN037P7-2EX . 55 145 j 1:6 PRN037P7--4EX 57 75 j .1.4 

45 FRN045P7-2EX 69 180 2.0 ' . FRN045P.7-4EX 69 91 1.7 

55. FRN055P772EX : 82 ' 215 2.3. FIRN055P7-4EX .85 112 1.9 

75 FRN075P7-2EX ! 108 283 3.1. FRN075P7-4EX 114 :150 1 . 2.6 

90 ' FRN090P7-2EX -, .132 346 . 3.7 FRN090P7-4EX 134 176 .. 3.0 

'110 FRN110P7-2EX 158 415 ' ' 4.4 FRN110P7-4EX 160 210 i 3.3 

132 FRN132P7-4EX . 193. 253 4.1 
j 

160':' FRN160P7-4EX ' 232 304 i . 5.0 - 
200 * 

FRN200P7 -4EX 287 377 6.0 

.220; FRN220P7-4EX '316, 415. 1 6.8 
i 

. 280' . 

FRN280P7-4EX 400 520. 1' 8.2 

Output 
Ratings 

Rated output voltage 
(Note 1) 

3 -phase 3-Wire system, 200 to 230V 3-phase 3-wire system, 380 to 460V 

Rated output frequency 
(Note 2) . 

50 fo 400Hz 

Overload 'current rating 120%, for one'minute (inverse time characteristics) 

- . 

Rated input AC voltage lt 
, 
age 

3-phase 3 -wire system 
- 

220-230V" 50H7 230V' 60H7-. 
3,phase 3-wire 380-400V/ 50Hz (Note 3) 
400-420V150H7 400-460V/ 60Hz- 
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break 
s [kW] 

-1.2 

1.4 

1.7 

1.9 

2.6 

3.0 

3.3. 

4.1 

5.0 

6.0 

6.8 10 

tbreak 
s [kW] 

1.2 

1.4 

1.7 

2 

1.9 

3.0 

4.1 

1.U.. control 

' 

.Control - 

ei 

. 

Output frequency 0.5 to 4001-tz" (starting I equency 0.5 to 5.0Hz adjustable) 

Frequency stability 
Analog setting ±0.2% of maximum frequency (25±10'C) 
Digital setting. ±.0.01% of maximum frequency (--10t to --5-Ot 

Frequency resolution 
Analog setting . =0.1% of maximum frequency 
Digital setting ' ±0.1Hz (Option: 0.01Hz) . . 

Voltage/ frequency 
characteristics (V f) 

-200V series Voltage: 160 to 230V: Frequency:, 50 to ..-1C0H.: Available for continuous 
independently for 400V series acr[-ustment Voltage: 320 to 460V. Frequency: 50 to -'CC-:' :cth voltage and frequency 

Torque. boost 21 selectable patterns and automatic energy saving mode 
- Acci Dec. time -Acceleration-and deceleration timei 0.2 to 3600sec: linear.4 parlems ten:rc available: - Non-linear acceleration and deceleration: 2 patterns setting avilac:e 

Braking torque . 

Standard ' I Regenerative brake: 10 to 15%. DC brakinc.:.5'ar --- ' ecuency 0.0 to 60Hz, 
[ Time: 0 to 10 seconds. Voltage: 0 to 10% 

Optiort : Dynamic brake: 100% (duty cycle 5%ED) 

Standard fPnctions 
Torque limit control; automatic acceleration and deceleration, slip ecm.,.. ,-acca control. current limiting; multistep frequency, up-down control. restart after instantaneous pcv.er fa 'lire. back up sequence from line to inverter, reversing operation with signal polarity, high or low limiter. z.as,trecLency.-and jump frequency 

-Protection , 
Stall prevention. overcurrent. overvoltage. undenkiltage (Note 6). ins:s.:-::::-:.-cus Power failure, inverter 
overheat. inverter overload; motor overload (electronic thermal ac :icr i ex"..arral failure (external thermal action. etc..). 'CPU error. output -short circuit. ground fault for. inverter protec."c? rCofichi. and incoming surge 

- 

Operation 

Frequency setting inppt Potentionmeter or voltage input: DC 0 to.±.10V (DC- 0 to 15V). Currs--: r-c.:: 2.0 -I to 20mA 

Input signal . 

. 

' 

Forward and stop command, reverse and stop command. 3-wire cs--.:: c_rrerl signal input selection. multistep" ,' frequency selection, up;down control. acc. dec time selec:.c __as :-:c-stcp command. switching .: operation -from-line to inverter.'interlock for load side switch, externs s'ar-i--i -cut..aiz...rm reset input, and 
ground fault input '. 

External output signal 
- Relay Output:. Power:sideelectroMagnelic contactor corrma-io -:.C...: alarm (SPDT) 

Open collector. 
.:Refer output: to "Auxiliary parameter setting, FuncLr .1E. =ae =9)" 

Indication 

. 

Frequency meter output 
signal 

- Analog: AC 0 to i- 10V. Pulse frequency (6 to 100). output frecuerc. 

Running . 

Output frequency; reference frequency, motor synchronous speed. :..,:e..it -_-_--s-:-.1. output Voltage. machine speed, and input and output signal check 
Touch 
panel - 

Setting Function codes and.data code indication (Refer to Function List.:.. 
LED . - 

indication Fault .. 
or : Cvercurrent during A.cc..,C,C,=': Overcurrent curing 'dec.. Cr -3 : : - -a-: ou.nng running at constant 
speed. CC: Overvoltage.,( ii.: Undervoltage..OL : :inverter overioac . - 1 eget-overheat. OL 2.: Motor. overload. 0;4, : External failure. 1:-(7: CPU error and failure (8 Pc-i - .,,.s output frequency, etc.), failure history (three failure indicationS in past).-etc. 

. 

Charge lamp (LED 
indication) . ; 

. DC intermediate circuit voltage 

' 

Environment 

. 

Installation location . 

.. Indoors, altitude of 1000m and less. 'Do not install in adirsty locatic, -.: a, se 70 -corrosive gases or direct. 
sunlight. : 

Ambient temperature I . -- 10 to 50'C .' 

Humidity ' 20 to 90% RH (Non-condensing) 
t 

Vibration. .0.50 and less (cOnforming to-JIS c:0911) 
Temperature during' 
transportation -:- 25.- +65 "C 

Mounting . Panel mounting, external cooling type. 

Protection system, 
Protection case attached Unit (IPOO: JEM1030. provided that if the a.z.c.. cab a a e.c:ric.motor falls under 200 
series, the unit of 75kW and less will be held optional and if the motor oce.F. rr.ler -100V Series. the unit of 132kW and less will. be held optional too:thus available for (P20.). 

Cooling syStem Forced 'air-cooling 

Option 
Ground fault 'detection unit for inverter protection (Note 7):relaV outcut ur.:,, . :ouch Panel extension Cable'set, Braking unit, Braking resistor, -radio noise reducing .zero-phase.reac:or : ire sige AC reactor, power factor' 
improvement DC reactor. noise reducing AC reactor:. frequency setter. meter. and surge abSorver 5:0 

(Note 1) The rated capacity falls under 220V for the 200V series and 440V for 400V ones in the rated output Voltage. 6.0 (Note r2) Output voltage cannot exceed the power supply voltage. . . 
. .. 

. 

. 

(Note 3) Change the tap of auxiliary, transformer .when changing the power supply voltage frorri 380V to other voltages. ar .ice -versa. 6.8 (Note.4) Use a line side AC reactor when imbalance in 'power supply voltage exceeds 3%. 
. 

- 

82 (Note 5) 
POwer supply voltage imbalance rate(%)=[Maximum voltage (VW ,: 3,phase mean voltage (V)100. - Following units are :provided with DC'reactors for power factor improvement as the.standard outfitting (succiie.g cine.i than units). - . (1) G7 series: -Inverter Of 75kW and over, i2l P7 'series 200V series: Inverter of 75kW and over (3) P7 series .r.COV series: Inverter of 90kW and over (Note 6) Even if the power is put out, operation can be kept on at 15ms or so at full load condition. (In case of light :dad coeratipn. the-operating time will be extended much.'more.) When the main circuit DC voltage comes below the under-voltage level, the inverter mil's-.co the output .withoUt delay to hold" -tripped, condition. However; when the control power of the inverter should come down. automatic, resetting ....:Ita-,:e place." (Note.7) . . The ground fault detection unit as an option is protect the inverter itself...PrOtection for human accident: fire; ex:er"ai equipment: etc. shall be 

' provided with the leakage protecting deyice-desCribed separately. 
. 

. 
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Fig. A Inverter cooled inside switchboard Fig. B inverter cOoleo oinsioe switcnooaru 

2 qsd DO 
- d'd D. 

Lifting hole Lifting hciie 

Panel cutting 

4-bolt W3 4-bolt 

Oli 

EID E:3 
011 110 1E131 

(Nate) For inverter cooled outside. 
switchboard the mounting adapter 
of the panel setting type inverter 
shall be removed and the mounting 
adapter shall be fitted on the 
prescribed position. 

Fig.0 Commen-use type 

2_015 

360 

235 
Panel cutting 

Mounting bolt 
6-M12 

235 115 

350 
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hole 

-C4 200V series 

4 

Applicable 
motor [kW) 

Inverter type 
Fig.- 

. . 

' DimensionS [mm) - . 

1 Math-ging Weight 
[kgj 

G7 series P7 series W W1 W2 W3 H 1 Fit "I H2 1 H3 1 h1 h2 h3 D .D0 D1 t I ,d. bolt 
33 FRN030G7-2EX FRN030P7-2EX A,B 340 240 338 331 .550 : 530 1 504 1 512 1 12 25 9 242 245 140 2 10 M8 30 
37 . FRN037G7-2EX FRN037P7-2EX 375 275 373 366 i 615: 596 y 570 i 5781* " 40 
45 - FRN045P7-2EX 390 290 387 381 700 675: 640 650 i 15 30 12.5 12 M10 45- .. 

FRN045G7-2EX - 800 775 ' 740 '-7501 

' I 

53 
55 FRN055G7 -2EX -FRN055P7-2EX 

75 - FRN075G7-2EX FRN075P7-2EX 540 440 537 530 750 720 685 695 1. 18 35 12.5 257 260 140 3.2. 15 M12 70 
c:,i0 FRN090G7-2EX FRN090P7-2EX C 850 750 780 830 "880 255 845 ' -; 

" ' . 130 
110 - FRN110P7-2EX 

rl* 400V series 

- 

Applicele 
motor. [kW] 

. Inverter type 
Fig 

.- Dimensions [mm) 
. I Maunting 

bolt 
Weight 

[kg) 
G7 series P7' series W W1 W2. W3 f H H1 H2' r3 hl h2 I h3 D DO D1 t , d " 

30 FRN030G7-4EX FRN030P7-4EX A, B 

:. . 

- 

. ' 

340 240 338 331 550 530 504 '512 12 .25 9 242 245 140 2 10 Nip 
. 

30 
37 - FRN037P7-4EX 

32 .. 
FRN037G7,4EX I - 375 275 373 366 615 596 -570 578. 35 

45 FRN045G7-4EX FRN045P7-4EXf 675 656 630 638 

i. 

. 43 
55 FRN055G7-4EX FRN055P7:4EX 

.- ERN075P7-4EX 390 290 387 381 800 775 740 750 15 30 12.5 257 75 260 12 M10 56 
FRN07507-4EX -.. 530 

- 

430 527 

. 

520 

. 

880 850, 815 827 18 35 '12.5 312 315 175 3.2 .15 ,.. M12 85t 
90 FRN090G7-.4EX FRN090P7-4EX 

110 FRN110G7-4EX FRN110P7-4EX 
95. 

132 -- FRN132P7--4EX 1050 1020' 985 995 327 330 190 100 
FRN132G7-4EX . .. - 

105 
160 FRN160G7-4EX FRN160P7-4EX r C 68Q 580 610 660 1050'1025:1015: 

. 135 
' 200 : FRN200P7-4EX 

FRN200G7-4EX " - 850 750 780 830 
170 

220 . FRN220G7-4EX FRN220P7-4EX 

280 - FRN280P7f4EX 
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11-3 Functions 

FUNCTION. TABLE 

Fbnction " Data . 

Code Name of function Symbol' Setting range- 
. 

Display Minimum 
_ 

Factory setting 
. - . unit 

Display- 00 Output frequency - . Hz 0.1Hz 

01 'Reference frequency (Preset frequency) Hz 0.1Hz 

.02 Motor synchronus speed r/rnin 1r/min .' 
03 . Output current ' A 1A . -- 
01-1 Output:voitage - V . 2V (1V) ' - 
05 Machine speed :- . Indicate operating r /min 1r/ min ' - 
05 InpOt-Signal status (checking) condition . - 
07 Output-signal status (OheCking) . - . 

08 Torque-limiting level for driving % 1%.. 

09 Torque limiting leYel for-braking % 1% . 

08. Torque calculation value % 1% - 
0b For option PC board - - 

Fundarnental 10 Maximum' frequency 50:0-400.0. ,Hz " 7 0:1Hz . 50.0Hz 

. parameter Base frequency :Fp.a:: 50-400 . Hz 1Hz 50Hz. 

12 Maximum output voltage V,,,,x 320-460 (160-230) *2 V .1V. 380 (220)y 

13 Bias frequency. . 
, 

Hz" 1Hz 0Hz : 

'ILI High.limiter Fes. 

.0-400 
0-400 HZ' . . 1Hz , , 50Hz 

..15 LoW:limiter , RI 0-400 Hz 1Hz . 0Hz 

1.5 AcceleratiOn time 1 .ACC1 0.2-3,600 s 0.1s '6 . 20.0s . 

I't Deceleration time 1 DEC1, 0.23,600 s 011s *3 20.0s. 

18 Gain for frequency. setting signal GAIN . 0-200.0 % 0.1%- 105.0% 

..19: Torque boast , 
_. 

*. C-0 to C-20 ---r. C-3 
..IR . Autmatic 'energy-saving operation : - Active/ inactive. - --7 Inactive 

. .1 b Electronic thermal .overload relay' . 0 (not in use), 50-105 .% ..1°k ' 105% -. 

Auxiliary, 
. 

. 20 
. 

.. 

DC brake starting frequency Fuca 0,0-60.0. 
. 

Hz 0.1Hz 0.01-12 

parameter. 21 , DC brake voltage :VD :I, 0.0-10:0 . % .0.1% :10.0% 

22 Do.braking time - .Toc,,E 0.0.-10.0 . s -0,1S - 0.5s 

23 Multistep frequency setting 1. MSS1 0.0, 0.5-400.0. - Hz 0.1 Hz 0.0Hz 
. 

- 24 Multistep frequency setting 2 MSS2 0.0..0.5-400.0 Hz 0.11-1Z . 0.0Hz 

25 Multistep frequency setting 3 MSS3 0.0, 0.5-400.0' Hz 0.1Hz 0.0Hz . 

25- Multistep frequency setting 4 MSS4 .0,0;0.5-400,0 - - Hz . . 0:1 Hz 0.0Hz . 

27 Multistep frequency setting 5 MSS5 0.0, 0.5- 400.0 Hz 0.1Hz 0.0Hz. 

. 28. Multistep frequenCy setting 6 MSS6 0.0, 0.5-400.0 . Hz.: 0.1Hz 0.0Hz 

29: . Multistep frequency setting 7 MSS7 0.0, 0.5-400.0 : Hz . 0.:l Hz 0.0Hz 

2R Acceleration time 2 . ACC2 0.2-3,600 s 0.1s '3 100s. 

2b Deceleration time 2 DEC2 ;02-3,600 s 0,1s *3 100s 

2E Acceleration time 3 ACC3 0.2-3,600 .s 0.1s : 73 100s c 

2d Deceleration time 3 DEC3 0.2-3,600 s 0.1s -."3 100s. 

2E Acceleration time 4 - ACC4 0.2-3,600 s el s -.73. 100s. 

.2F Deceleration time 4 DEC4 0.2-3,600 ' S psis *3 . 100 

. 301 Accelidepel.Pattern, C--0, C-1,C--2 -. C--0 
31. - Motor noise reduction .. -C-,-1, C--2, C - -3, C--4 - --. . C--1 

32 Overload early warning signal . OL 50-.105 - . .% 1% 105% - - 

33 - Torque liMifer (DriVing mode) 1-61. ' -,20 -180 (20-150) '4 % 1% .150(120) °X> 

39 Torque limiter (Braking mode). Tic. . 0,20-180 (20-150) *4 % 1% . 100%. 

- 39 Frequency level detection FDT 1-400 HZ - 1Hz - 30Hz 

35 Frequency equivalencedetection range FAR 0.5-5.0 Hz 0.1Hz 2.5Hz 

. 37 Starting frequency . FsJA 0.5-5.0 : Hz - 0.117,1z 0.5Hz 
38 Starting frequency. ,holding time ' - THoLD 0.0-10.0 . s 0.1s 0.0s. 

39 - Jun)p frequency 1 JUMP1 0.0, 0.5-400 
, 
Hz 0.1Hz 0.0Hz- 

- 3R Jump .frequency 2 JUMP2' 0.0, 0.5-400 Hz. . 0.1Hz 0.0Hz 
3b Jump frequency 3 JUMP3 1 0.0, 0.5-400 Hz 0.1Hz ' 0.0Hz 

3E Jump frequency range , . (-17)0.075.0 , 
Hz 0:1Hz 2.0Hz 

3d .Number of motor poles . POLE . 2;4,6,8,10,12. . pole 2 .. 4 

3E Machine speed conversion coefficient ' ,0.110.0 -. 0.1 1.0 
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setting 

0)V 

Function Data 
'Code Name of function. Symbol 

. 

Setting range . 

. 

Display 
. 

Minimum 
unit - 

Fattory 
setting 

Auxiliary 40 'Digital frequency monitor coefficient 6-100 
. 

- 1 

parameter. . 41 FWD/ REV command hold (3-wire control)- Active/inactive Inactive 
42 UP/.DOWN control _ - . Active/ inactive Inactive . 

- 43 Restart after instantaneous power failure - Active/ inactive - - Inactive 
44 Undervoltage alarm Active/ inactive . - . Active 
45 Output signal code selection -SLIP 0,1,2 .- 0 

- - 45 . Slip compensation control 0.0-2.5 Hz 0.1Hz 0.0Hz 
41 Reversing operation with signal polarity Active/ inactive - - Inactive 
90. Analog frequency meter calibration . 70.0-105.0 ' - % 0.1.% 100.0% - . 

51 Analog ammeter calibration *7 50.0 -200.0 % 0.1%- 100.0% 52 Correction of motor primary resistance . 50-200 ,% 1% .100% . 

58 - _ 
.51 

52 - 

53 
5'1 

. 

55 ' 
See the instruction 

'of 55 
- -7 

manual the 
option PC board. I o ,. 

58 . . 

When the option 
. 

6.3 : 

51.-; For.opfion PC board: PC board does not 
-in 

. 
. installed, the . ILI 

-7, 
. 

inverter indicates' 
z ....._ . 

72 
73 

.. 34 . 

75 
15 

7'; 
78 ' 

: 73 '7 
99 ManufaCturer use function Inactive 

. 

Fault Fr; Faults display 7- 
Indication Fl Output frequency - i. Hz. : 0.1Hz 

c2 Referehee frequency -. When the first Hz 0.1Hz 
F3 Output current . fault occurred '. ' .A 1A 
Ft4 .Operation. node --.--. 

Fs Fault memory 1 . 

F5. Fault memory 2 
F7' Fault memory 3 

REMARKS 
When.the displayed.value exceeds 9999 rpm, The minimum unit becdmes 10 rpm.. (12000.-1200) 

*2:.The values in brakets indicate 200V series. 

NOTE: There is some possiblity that this Function set' data is not 380V according to the country where this inverter is 'delivered. Please check this Function whether the motor specification is matched. 

3: When the setting values exceed 100sec, the minimum setting unit becOmes 1sec. 
4: 20-180% for G7, 20-150% for P7. 
5: When a function is active* or inactive, "12" or 7 " is' displayed respectively. 
6: The functions marked : can be set during inverter operation.. 7: Option PC board is necessary. 

- 34 - 
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OPERATION DATA (MONITOR) 

LI 
rI 
Lr Output frequency. 

This function displays art inverter output frequency [Hz 

Referencefrequency-(Preset.frequency). 

This function displays.the reference frequncy set by a frequency setting potentiOnieter,.a voltage.signal inpLit from V1 

terminal, a current .signal input from Cl. te.rminal,.muttistep frequency. setting 1 to 7 or Up-down:control. 

r. 
Lr Motor-synchronousspeed:. 

This unction displays the motor synchronous speed tr/rnin]calculatea by the following formula. 

. 120 x- output frequency 
Motor synchronous- speed [r/min] 

number ofmotor poles . 

For displaying the motorisynchronous speed correctly, set 3d (number of motor pdles)correctly. 

Because the inverter display is only 4-digit, when.the-Speed is higher than 9999 r/min, the display range_ is 

autmatically switched to 1/ 10.mode, and the decimal point disappears: 
Example: 1200 r/min - .1200. 12000 r/min 1200 

I. Output current 

Thisfunction'displays an effedtjve value of inverter output-current. Its accuracy is .±-10%. When a correct output 

current. is needed use anammeter. 

Output voltage 

.This function displays an effectiye value of inverteroutput voltage. The display indicates a reference value. 

n 
Lr 

r Machine speed 

This funttion displays the rotating speed of driven machine, The indicated value is calculated by the following. 

formula. 

Machine. speed Er /min] = Motor synchronous speed [r/..enin] x machinespeed,conyersion coefficient 

The setting of Function 30 (auxiliary parameter), machine speed conversion coefficieht (gear ratio, etc.). is 
,. 

required. . 

Because.the inverter display is only 4- digit, when the, speed is higher than 9999 r/min; the display range is 

autmatically switched to 1/ 10 mode, and the decimal point disappears. 

Example: 1200.r/min 1200. 12000 r/min 1200 
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1*. 

--4; 

to select FUNCTION 

tInput signal status 

from Vt 

n "Output signal status 

For an input/output signal check, use the UP/DOWN key 
function code 06 or 07 and press the SHIFT key. 
The two LED lamps go out and data setting mode is set. 
The input/output signal can be checked in this mode. 
Check the signal by referring to the table. and example. 
The symbol "a" represents signal-presence, and ' -" signal.absence. 
Sequence checks can be made easily during operation. 

n 
LJ I 

C:I C=I 

1 

SHIFT . 

FUNCTION DATA 

Digit Digit Digit Digit 
4 3 2 f 

Function 

code 
Function 

nr 

u t 

Input signal Check 

Output signal check 

Data display 

4-digit 3-digit 2-digit' 

R FWD REV 

THR 

X2 

d FiTt. RT2 

E 

R AX 

b RUN FAR 

IL' 

OL 

1 -digit 

BX 

RST 

X3 

AUT 

PU. 

LV 

FDT 

U 

U. Torque limiting level for driving 

DATA 

. Lights up 

. FUNCTION- DATA 

-1 
U 

C1 (Z=1 

Goes out 

FUNCTION 

' CI =1 

LJ 

This function displays torque limiting level for driving [ k] which is set on function 33. 

Torque, limiting .level for braking. 

This function displays torque: iirniting level fbr braking [%] which is set on function 31i. 

Torque calculation value 

DATA 

A A 

AX ON 

OL OFF 

LV OFF 

0 I 0 1.- Is 

I RUN : ON 

FAR : ON 

FDT OFF : 

This unction displays torque calculation value [%] of operating motor which is calculated from the inverter output voltage,. current and the motor primary resistance. 

- 36 - 
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BASIC PARAMETER DATA SETTING 

V /F. Pattern setting 
These functions allow V/F pattern adjustment in order to 

tailor the maximum frequency, base frequency, and rated 

output voltage according to the ratingof the motor:and the 
application. Seled a function code using the SHIFT and - 

UP /DOWN keys. Shift the pointer to DATA.SETTING-MODE.- - 

Data has been set previously at the factory. 
Change it with the UP/DOWN keys only when necessary and 
preSs the SET keys to store it. 

Note: Data value blinks when changed using th-e UP/DOWN keys. Press 

the SET key to Stop blinking. New value is now set. . 

FUNCTION 

n 
DATA 

ri 
Li. 

FMAX 

. 50.0-400.0Hz 
Vim 

FUNCTION DATA 
F BisE 

50-400Hz Output 

Voltage 
r.. u. 

n 
Lr 

FUNCTION . DATA 
V100 

.71 
L. 

LI 
; 

rf u u. rs 
Lr 320-460V 

(160-230V) 

Function 
Code No. I 

CONSTANT OUTPUT(POWER) 

FBASE 

Output frequency. -- FMAv. 

.111 Bias setting.' 
This function provides speed control Using a .process control 

. signal (0 to 10VDC, 4 to 20 mA) or a frequency. setting POT. 

The adjustable..range is from 0.to 1.00% When set at 

. 100%. an output frequency of 100% results even if the. input 

signal is Zero: However, when starting it begins with 0.5Hz 
irrespeCtive of the setting.. 
Fine. adjustment is possible if the bias is set at a high value. 

FUNCTION DATA. 

ri 
U. 

6 
. 

F BIAS. 

0-400 

Note: The starting frequency is adjustable between 0Hz and 

5Hz by setting the function code 37 (page 46). . 

Function. 
Code No. 

1111111111MM 

FMAY. 

FBIAS 

Output 
frequency 

0 

( OV 
k 4mA / 

Frequency setting signal -- 1005 

(Frequency setting POT) (10\t 
\20m 

BIAS setting: Minimum 

- 
9.2 

0 - 

BIAS setting Maximum 

Frequen 
Setting 
POT 

(1) 
cr7 

7 ay 

Frequency 0 

Setting.input signal 
Setting- 
POT Setting input signal - 
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 High or flow limiter 
- These functions limit the output frequency to prevent the 

overspeed and underspeed operation of the motor.. 
1' For instance, the low limiter is used for control of the cooling 

water pump. This function is suitable for control in which the 
Cooling water level is kept at the lowest allowable level even 

1. when the process.signalls.zero volt. 

FUNCTION 

ER)' 

DATA 

L 
1'1 

FUNCTION . DATA 

J. 

F1-11- 

0 -400Hz 

FLL 

0-400Hz 

.Frequency.'setting 'signal 100% 

'Function 
Code No. 

If I II 
I 

Frequency settinc rout signet Frequency setting input signal 

Note: When the setting value for HL is smaller than that for LL, (below 
'limit value is icnored..Ai this time, 'Err1" is displayed.' 

I Acceleration and deceleration time ..,. 
These functions set Me. acceleration and deceieration.times. 

The acceleration. time is the time it takes for the output 
frequency to iricease. from zero to FMAZ, and thedeceleration 
time is the time it takes .for the output frequency.to deCrease 
from FmA,..to zero. The time setting range is from 0.2 to 
.3600sec. 

FUNCTION DATA . 

.0 

FUNCTION DATA 

. 

u. 

ACC1 

0.2- 3600sec. 

DEC1 

0 2-3600sec 

Note: When the setting.values exceed 100 sec; the minimum setting 

100% 
10V 
OmA 

> 0 - 
C 
CR 

C 
U. co 

'HIGH LIMITER < FiotAX 

100% 

ettirig value 

uenCy 
ng 

FMAX 

HIGi-1 LIMITER 

Al II. 
Dec time (Actual) Acc time (Actual) 

Time 

Acc 'time 
setting ' 

Dec tirne. 
Setting 

I- Function, 
Code No: 

0% 

- 38 - 

0 

ON' 

- 

=cc time 

3600sec 
(Max.) Time 3600sec 

(Max.) 
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 Gain for frequency setting signal 

This gain a3-10.5A" f it function is used for compensation. 

when the ktipeir signs' voltage is beloW 10y The adjustable 

range of t'ir gam from 0 to 200%. For example, if the 

frequency sue, raz gain is set at'200%, the*range from 0 to 

F.:. can :z.e :".--;:intro:tec; by compensation even when the 

input sions. _;_:-ea is 5V DC. -. 

FUNCT17.1:!: 

II - 

U :).- 

GAIN. 
0-200.0% 

Function 
Code No. 

fit.1.14 

Frequency setting signal 

II Torque boost 
This ..a:cets :pique during low-speed operation: 

A toro.,..:4 ca7ern can be selected from 21 types 

77S ',oat and/or motor requirementS 

Patterns are suitable for variable torque loads 

such as a Z." a :-_1:.;rnp. When the pattern is ® or,higher, 

the .- rased and the torque is boosted in the 

ranoe 

3 

V,0 

. . 

Function 
Code No: 

Torque boost 

0-20 
'4-120 

Output frequency - 
. . 

Autornat energy-saving operation 
This tr.::o- -a- _clergy-saving operation. Energy is saved, 

by -ace according to the 'load current. 

Active: o 

Inactive: - 

Function 
Code No. 

FBASE 

Output Frequency - 400Hz 
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II Electronic thermal overload relay 
The inverter has a built-in electronic .thermal.oVericad relay. 
No external overload relay is necessary when a single motor - 

-.(4-pole).is*connected to a single inverter and the function is 
set according to the motor characteristicS. GeneralN, the . 

cooling effect of a motor is not-sufficient during lax 7pc-=d 
operation. The electronic thermal overload relay orcvidec 
corrected characteristics. " - - 

For Several motors connected to a single inverter. external 
1 thermal overload relays, are needed, foreach motor :.=-T-der .120 
.-; for individual protection:- 

For multiple motor applications, data code should 'e 100 T., (zero). 

140 

FUNCTION 

iJ 

DATA 

rI 
LI 

1.- 
.:.r. 

0 (Inactive.) 

50-105% 

Fig.1 Minimurri Cperating current characteristics 

105°/.. 

80% 

5a) . 

70% 
8 

50% 

a 40% 
o 83% 

..E 

g 
E 

The operating 21_7re.-1 

On be set 'n ste-zs 2f 
within the range. 

80 
g) 

(T., 60 a 

Function 
Code* No. 

Fig. 2 Inverter current characteristics- 

20Hz 

60Hz, 

40 

20 

80 100 120 140 160. 180 200 

Inverter,current(%)---- 

Fig.3 Inverter overload 

15 

Setting the electronic thermal'overload relay 
The setting current is obtained by using the following. 
'formula. 

Motor.rated current . lica(°0) 
0% 10 % Inverter rated current 

Example: Motor.full load current: 56A, 
Inverter rated current: 91A 
(FRN04507-4EX) 

5 

1 

1100(%) = 
9 

x 100(%) = 61(%) 

Data code Should be set 61. 

Line operation *IP triverter opetatio6 

a) .10 

.= 

a 
O. 

Contactor 

.Group.operation- 

INV 

INV. 

THR 

THR 

THR 

M 

3-element heater 

Note. 

5000G7 

5000P7 

100 .125 150 
.: Inverter current (%),---' 

These elecironic thermal overload relays meet the requirements . of 4-pole standard motors. 
. 

Therefore, under the following 'conditions, use a conventional 
overload relay in place of the electronic type. 
1. When used Wart motorsother than 4-pole type..... 
2. When used with.special motors (non-standard Motors)... 
3. When used for a group 'operation (in.which two or more 

motors are run by using a single inverter). . 

4.. When 'frequent starting. can be expected. 

- 40 - 
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(4) AUXILIARY PARAMETER SETTING FUNCTION 

DC braking 
'These functions are used for DCbraking to stop the motor. If 

the braking time exceeds 10sec., the motor enters the 

coast-to-stop state. 
c.) 

DC' braking start frequency Foca : 0.0 to 60Hz - 

1-5 

DC braking voltage frequency 
DC braking time ' 

Vt.3cE, 

TocB 

: 0 to 10%. 
: 0 to 10sec 

"5 a 

Braking duty : 5% ED or lesS 0 

FUNCTION 

C 
r-i 

DATA 

LI. 

FUNCTION . DATA 

FocB 

'0.0 to 60Hz 

yoa3 

0 to 10.0% 

FUNCTION 

Function 
Code No.. 

F 

F 

4 

0 

DC voltage 
0. 

DATA 

LI. 

TDO3 

Tote 

0 to 10.0sec 

VMS 

. Multistep frequency setting 
Seven different frequencies can be set by turning on and off 

the external contact signals (at X1.-CM; X2-CM, X3-CM 

terminal groups). The freqUency setting ange.for each step 

is from 0.5 to 400Hz. The ramp tiMe'for each.step is 

'determined by 'the acceleration and, deceleration time 

.settings. 

' Function 
Code No. I TO 

Terminals MSS1' MSS2 MSS3 MSS4 MSS5 MSS6 W. 

X1 -CM' 0 0 ( 

X2-CM 0 0 . 
X3 -CM 

: ON 

0 : OFF. 
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Multi-frequency setting 

FUNCTION DATA 

J 

FUNCTION " 

FUNCTION 

Cu 

MSS1 r n 
0.0, 0.5 to 400.0Hz . 

DATA 
MSS2 

n 
U. II 0.0, 0.5 .to 400.0Hz. 

L 

FUNCTION 

niL. I 

FUNCTION 

MSS3 

0.0, 0.5 to 400.0Hz 

MSS4 

FUNCTION 

it 
U. 

-.1 
U 

-I 

U. 0.0, 0.5 to 400.0Hz 

DATA 
MSS5 

LI U. IJl 0.0, 0.5 to 400.0Hz 

DATA 
MSS6 

0.0, 0.5 to 400.0Hz 
n 

J. 

DATA 
MSS7 

I- 00. 0.5 to 400.0Hz 

Acceleration/deceleration time setting. 
Function 
Code No. r rI The time of acceleration from 0 to F. and theiime of 

deceleration: from Fm.x to 0 Can be set from 0.2 to 3600sec. r r" 
FoUr different acceleration and deceleration times (including 
acceleration time 1 and deceleration time 1) can be set. by . 

combinations of external control signals (at RT1-CM and - 

Function 
Code No. 

RT2*-CM terminal groups). 

II 

DATA 

MSS7 

ACC2 

0.2-3600Sec 

DEC2 

)71 
II 

rr 
U. Ll 

1'7 1.1 
U. 

ri 
LI 0.2- 3600sec 

ACC3 
it II. U 0.2-3600sec 

DEC3 

I. 0.2-3600sec 

ACC4 
II I I.. 0 2-3600sec 

DEC4 
1I. 0:2-3600sec 

FMAX 

Time 

' Treminals . ACC/DEC1 '. ACC, DEC2 ACC: DEC3 ACC/DEC4 
RT1 -CM 

.' RT2-CM 0 0. 

: ON. 0 : OFF 

- 42 - 
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Mudtistep frequency control (example) 

ACC/DEC ACC 1 ACC 2 ACC 3 DEC 2 

Function Code' 

X1-CM 

r 
I Li 

ii I r 0 ii 

ON ON 

X2-CM' ON 

X3-CM ON 

RT1-CM ON ON 

RT2-CM ON 

DEC 1 

'; 

Accelereation and deceleration pattern 
- F, allows selection of non -linear acceleration and 

oration. Pattern A is suitable for machine loads where 

:_::717-tanges in accelertion.and deceleration are 

Patteren B is more' suitabeforfan and blower. 

her information:'see next page 
Linear pattern will override pattern B if Flu:, is greater than 

SJ -iz. 

2 :I-11:s function cannot be used in the event the multistep 

. tequency selection is made 

Pattern Setting 

Linear ACC/DEC. C-0 

Non-Linear A C-1. 

Non-Linear B C--2 

FUNCTION 

3 ri 
DATA 

LI 

Function 
Code No. 

0, 1, 2 

Frequency 
setting 
signal 

Nan-Linear 
100% 

A 

0% 

Frequency.. 
setting 
signal 

Non-Linear B 

100% 

1 0% 

5- 
. a) 

.0 

Time 
60Hz or less 

0.). 1 

ci) 

Ti 

Setting of Setting of. 
deceleration acdeleration 
time 1 ; time 1. 

Setting of 
acceleration 
time 1 

Setting 
deceler 
time 1 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 44 of 307



JThe gradient of non-linear acceleration and deceleration is -.4' 

;.obtained with following methods. 
.4' 

f tV 

1 . 

4:i Non-linear pattern A 

i AIX, Preset acceleration time 
isr 

-ToEc : Preset'deceleration time 

The actual time from the start of acceleration / 

-4. deceleration to the time when the reference frequency 
is reached is 1.2 times the preset acceleration/ 
deceleration time. . 

If thecharige Width of the frequency setting is less 

than 20% of th.e.rnaximum frequency (F MAX the 

acceleration/deceleration pattern may be linear: 

Non-linear pattern B 

. . E9. 

. 

Non-linear pattern B consists of fbur line segments each 
for acbeleration and deceleration 

0.1 FmAx 

1 = TACC X 
. 29. 

109 + a 
T - TDEC X 

335 + p 

= TACC X 
33 

TO TOEC X 
33 

109 + a 335 + 13 

3 = TACC X 

Where 

ing of 
eleration 

cc X 

47 , 

109-+ a 

a 
109 + a 

F. - 42 = 255 x 
18 

47 
T- ToEc x 

335 + 

TB = TOEC X 
255 

335 + p 

- 
29 x 

42 

18 

0.1 TACC 0.1 TACC 0.1 TAcc, 0.1 MEC: O. 1 T:EC 0.1 TEEC 

TACC TEisc 

Time 

0.1 Fr,' 

0.1 TOEC 

Tz, 

r-- 
T3 

TA 
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 Motor noise reduction 
Noise is reduced by changing the modulation degiee of the 

sawtootn carrier frequency- modulation control system. 

FUNCTION 

3 

DATA 

Function 
Code No. 

_ 1, 2, 3, 4 

Overload early warning signal 

Early warning signals are given_ if the inverter .output current 

exceeds the overload alarrri levelfor a certain period of time.. 

This is an.open.-collector output. If the optional relay unit is 

used, this signal can be used as'.a contact output. 

If 0 isset, this function is.inactive. 

FUNCTION 

L 

DATA 

it 0, 50 to 105% 

Function' 
Code No. 

Electronic:thermal overload / relay cliaracteristic . 

0 

Overload early warning 
signal characteristic 

0 Output current' 

Torque Limitendriving and braking) 
. 

.Torque limiting. operation is based' on calculation's derived 

'frorri the output -voltage and current detection. This function 

'enables automatic acceleration and deceleration. excel,ent 

recovery characteristics during. impact load-at constant 

: speed running,and smooth inverter recovery after 'an 

instantaneou-s power failure: 

Automatic acceleration and deceleration control 

Even-if acceleration and deceleration times shorter than 

those required by the load inertia, G7/1P7 inverters will 

automatically extend proper acceleration' and deceleration 

.times,*while*Maintaining the torque limiting level. 

Torque limiting level setting range . 

Driving:.- and 20 to 180 %(150% for P7 series) 

Braking: 0 and 20 tb 180%(150%* for P7 series) 

Nlbte: If "- " is set during driVing .mode: this function is not 

active. 

Automatic deceleration control 

Eyen if a braking resistor is' not used, the function provides 

faster deceleration and stopping than the normal se time 

withoutovervoltage trip. 

FUNCTION 

Function 
Code No. ri 

DATA 

n 

- FUNCTION DATA 

n n 
it 

-, 20 to 180% (1,20) 

Driving 

0, 20 to 180% (150) 

Braking 

Torque limit level 
Torque. 

5 = 

(Driving) 

S=1 

S=0 
(Braking) 

Slip 

P7- series 

Note: The data setting for function code 31-lis100%, assuming that 

a.braking resistor is connected. If no braking resistor is ' 

connected, setting should be changed, to 0 or 20%.,1f left at 

100 %, an overvoltage trip will occur during deceleration. 
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-L.1111 Frequency level detection (FDT) 
I This signal is active (on) when:the output frequency exceeds 

the detection level. This is anropen:collector output. If the 
optional relay. unit is used this signal can de used as 'a 
contact output.. 

Output signal 
'4- Refer to terminal. specificatiOn (Page 57.). 

(FDT-CME) 

.FUNCTION - 
,p1 

. _t 

0) 

series 

DATA 
FDT 

1 to 400Hz 

'Function 
Code No. f 

FMAX' 

-Detection'tevel 
-a to '400Hz 
adjustable 

Time- 

Frequency equivalence detection range (FAR). 
This signal 'is active (on) when the output frequency reaches 
the reference.frequenty. . 

This is an open-collector output. If the optional relay Unit is 
used, this signal can be used as 'a contact output. 
Refer to terminal specification (Page 57). 

FUNCTION 

Fl 

DATA 
FAR' 

0.5 to: 5.0Hz, 

Function 
Code No. 

0 
Output signal 

' (FAR-CME) 

'Detection range A10 to 5Hz adjustable 

. Starting frequency holding tirne. 
The:starting frequency FST.A suitable for the. starting torque 
characteristics Of the Idad and the start frequency's holding 
time THOLD can, be set. The existence'of starting frequency 
holding time pe'rmits a rotating 'tart of a.motor freewheeling 
in the reverse direction.. 
(These settings are invalid during deceleration. or forward . 

reverse operation) 

FUNCTION 

'1 

FUNCTION 

0 

DATA. 

II 
I I . 0.5 to 5.0Hz 

DATA 
.THOL0 

u . it 0.0 to 10.0SEC 

Example Normal direction electric energy 

Reverse direction 

ventilation 

MTR 

Wind 

Freewheeling.in reverse direction 

Function 
ci.cie No.: 
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 Jump frequency jumpl jump2 jump3 

Jump frequency range ," 

These functions are used to avoid continuous operation at 

mechanical resonance poirits. 

Three jump frequencies can be set. Jump frequencies are 

not active during acceleration and deceleration' or if the- . 

multistep frequency settings are used. 

The jump frequency range is adjustable between 0.0 to 

'5.0Hz.. 

FUNCTION DATA JUMP1 

0.0. 0.5 to 400.0Hz 

" .JUMP2 

0.0: 0.5 to.400.0Hz 

JUMP3. 
0.0. 0.5 to 400.0Hz 

0.0.-to 5.0Hz 

.7) 
r, L. 

FUNCTION DATA 

ri 
I u L 

FUNCTION DATA 

_f 
If 

. U 

FUNCTION DATA 

L. 
171 

Function 
Code No. 

FMAX 

Jump:frequency range 

Jump frequency range 

Adjustable range 

0.0 to 5.0Hz: 

Jump frequency range 

frequency setting. 

.NUmber of motor poles. 

Machine speed conversion coetficient 

These parameter functions are set to monitor the 

;synchronous speed of the motor and the machine speed. 

FUNCTION 

. 

CI 

- FUNCTION 

-I L 

DATA 

DATA 

I I. 

. Poles 

2. 4. 6, 8,, 10, 12 

. Machine speed 

conversion coeffcient 

. 0.1 "to 10.0 

Functibn 
Code NO. 

Machine speed----(M6tor.synchronous speed of motor) 

. (Machine speed conversion coeffiCient) 

Frequency monitors 
The external output frequency meter can be calibrated. 

Pulse output or analog output can be selected with the 

internal switch (SW2) of the inverter. 

FUNCTION .DATA 

I I, ri 
LI 

FUNCTION DATA - 

C n 
. 

n u. u 

Digital frequency. 

monitor coefficient 
6 to -100 

Analog frequenCy 

meter calibration: 
70.0 to 105.0% 

Pulse output 
Pulse width 

1/2nf(s) 

. I Pulse 
.. voltage 

13V and 
over 

Period 1/nf(S) 

Analog output, 

lov 
Output- voltage 

Function 
.Code No. 

$ re I.II. 

Number of output pulse =nXf 
n..: Setting. coefficient 6to 100 . 

--,f .: Output frequency 

Adjustable range 
70 to 105% (7v to10.5V) 

0 100% 
Output frequency --- 
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 FWD/REV Command hold (3-wire control) 
This function enables control by a momentary (50fris 
minimum) RUN/STOP. command (FWD and. REV command)." 
The self-hold circuit can be omitted to simplify the circuit. 
When the function 'is selected, multistep frequency settings 
from 1 to 3"can be used, but those from 4 to 7 cannot. . 

DATA FUNCTION 

it 
Active: o 

Inactive: - 

Treminals ON OFF ON OFF 
(X3-CM) 

FUnction 
Code No. 

FWD 

Output 
frequency 

III Up-down control 
The frequency setting can be increased and. decreased 
using the X1-CM and X2-CM terminal grbupe..This function: 
is similar in operation.to that of a motor driven potentiometer.. 
The setting is retained even if the power stipply.is turned off.. 
When operation is, restarted, the frequency automatically 
increases to the set value- 

FUNCTION DATA 
Active: 
Inactive: - 

Function 
Code No. 

/ r 
FWD (REV)-CM I 

ON .RUN COMMAND SIGNAL 

X1-CM (UP) I ChN 1-7 
ON X2-CM (DOWN)! n 

MAX: FREQUENCY 

C 

a = 

o g 
0 

Time --. 
Note: 1) When this control function is selected, multistep, frequency 

-setting 4 can de used; but the other 6 settings cannot. 
2) Multistep frequency eettingf FWD/REV command hold,and 

up-doWn Control cannofbe used simultaneoUsly because' 
the sameierminals are used for these functions. 

3) If up-down control is selected, operarion.by the external 
. .voltage or current signal for frequency setting cannot be 

used: 
4).1f the Up and Down commands are input together, the 

Down command has priority.. . 

Function Code ' 

Teminal X1 1 Teminal X2 Teminal X3 23 to 25. .26' 27 to 29' 41 
. 

42 

0 ' 
r- ..., Multi Step frequency setting , . 

.- 
. 0 UP -DOWN control I Multistep frequency setting 4 

0 - - Multistep frequency setting 0 to 3 I FWD/REV'command hold 

- 0 CO UP-DOWN control I FWD/REV command hold 

0: Active -: Inactive 
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 Restart after instantaneous pouter failure This function specifies whether the inverter is to be restarted automatically when power is restored after an instantaneous power failure. If automatic restart is selected, the inverter is . restarted after power recovery under the _following conditions: . 

1) The power failure duration is within the allowable time. (3-wire control) 
2) The RUN command is input. 

DATA. . FUNCTION 

il 

Active: o 

InactiVe: - 

tindery° ltage alarm 
If the DC intermediate circuit voltage drops to the under:. .voltage level, the inverter output is turned off. This *function specifies whether an alarm signal is to be.transmitted when this voltage drop occurs. . 

Selecting this function locks the inverter in a fault monitoring' mode when an undervoltage occurs. The restart functiOn(43)* has priority 'over this function. 

FUNCTION. DATA 

Active: o 

Inacfive: - 

Function 
Code No. - 

Setting Inverter Self-hold 

'on 

off 

Output signal code selection (Open -collector) The. RUN, FAR, FDT, OL;and.LV terminals are used to output faults and operation monitoring signals. The outpdt mode can be selected with this function. Three modes, 0, '1, and 2, can be selected. If mode 1 or .2 is selected, signals are output,in:a bit .pattern. 

FUNCTION 

LI 

DATA 

Table(a) Output signal selection 

Funatidn 
Code No. 

141 i 

Terminals Setting 

RUN Inverter running 

Individual fault output 

Combinations of operation monitor and in- dividual fault signals 

. FAR. Frequency. .equivalence detection 
FDT 'Frequency level detection 
OL Overload early warning . 

Overload early warning LV Undervoltage alarm 
Undervoltage alarm 
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it 

Individual fault output when "1" is set at Table (a). 

Individual fault 
- 

Terminal symbol 

, DE 

Overcurrent 

n uu 
Overvoltage 

1.1J ' . 

UnderVoltage 
CL ; 

Inverter 
oyerload 

'a 2 
Motor 

overload 

0H 
Inverter 

overheat 

age 
External 

- alarm 

* No fault. 

RUN . 0 0 ' 0 - - - 

-. FAR ' 0 . 
' n 

I 0 - 

FDT . 
- 0 .... - - I n 

' C 
Note : ON: O : 'OFF 

Operation: monitor output when is set at Table (a) (while inverter is running) 

Operation 'monitor 
I Terminal symbol 

Operating Frequency 
. . 

equivalence 
detection (FAR) 

Frequency level 
detection "(FDT) 

Overload early 
warning 

.:. 

LV OL 
. 

FDT 

. 

FAR RUN 

. ' .0 .. .0. - 0 
*. : 

. 0 : 0 - 0 0 . . ' : 0' 
Ill : '0 0 C . 

- 0 
. . 0 . . _... 

. - 0 . .0: , . . 0 
- 

. 
. 

. 0 ._ (- 
..., 0 0, A 

. 

. _ .G. 
. Note: :monitor signal available: no monitor signal: ON: OFF 

Individual fault output when "2". is set at Table (a): (when inverter is tripped) 

Individual fault 
Terminal symbol 

. LV OL 
j 

. FDT FAR . RUN 
No falt (---,. , '-* ...., 

. 
. 0 a 

DE j Acceleration overcurrent r- _., .0 0 . 0E2 Deceleration overcurrent ' 0- i 

i 0 0 ' CL 3- ConStant-speed overcurrent . 
. 

1. I 
.---, 
_. 

,,--) 0 
CU Overvoltage 0 1 C 0 
LL1 Undervoltage s .. . 0 

' 
. 0. 

01_ : Inverter overload O ' 0 ..., 0 OL 2 Motor. Overload . I 
I 0 0 DH;.. Inverter overheat . 0 

Q CH2 . EXternal alarm 0 - 
- 0 

Note: ON; : OFF 

:H.50 - 
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. .. 

Slipcompensatian control. 
This function compensates for variations in speed caused by load fluctuations. The amount of slip frequency - 

compensation is from 0.0 to 2.5Hzfor the rated slip. 

FUNCTION -DATA 

u. U. 

Function 
Code No: 

Slip frequency 
0.0 to 2.5Hz 

Reversing Operatianwith signal polarity 
This Junction enables the direction of-motor rotation to be changed according to the p:f.arity-(+,-') of the freqUency setting voltage.. _ 

To-operate. the inverter with. ah external frequency setting 
potentiometer, turn.on the sWitch betWeen terminals FWD and CM. Apply -a positiVe Voqaoe (-i-10V DC) to terminal V1 to turn the motor in the forward direction, or.apply negative Voltage to.the terminal to 'turn i_ in:the reverse direction: ' It the switch between termina:s REV and CM is On, a positive voltage applied to terming! \-1:thin's the motor in-the reverse direction and a negative vo::.aoeto the terminal turns it in the forward direction. 

This means that the motor ro :ation direction can be_changed . only by Changing the polarity of the Setting voltage. 
Note: When the multistep irequend.' sating function is used, Function 

code 47 is invalid. 

FUNCTION 

I 
11: 

DATA 

Function 
Code No. 1 

Active: 0 

Inactive: - 

Reverse 

Switch between .. 
terminals FWD-CM:on 

Output frequency 
+F 

- - - - 

REV. 

Switch between 
terminals REV -CM:on 

MOtor.s.pezz 
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AUXILIARY PARAMETER SETTING (Appendix) 

Analog ammeter calibration (option) 
When an analog I/O card (OPCII-A10) is used, an analog 
ammeter can be connected and output current measured. 
Function code 51- is used for ammeter calibration (10VDC). 
Adjustment can be made from 50.0% to 200.0%.* 
OPCII-AIO is mounted inside the inverter. 

FUNCTION DATA 

n n 
U U. 

Analog ammeter 

calibration 50 -200% 

Function 
Code No: 

CoireCtion.of motor primary resistance 
Function code 52 data need not to be changed when FUJI's 
Standard motors are used. 

. The use, of low-frequency operation of motors made by other 

Function 
Code No. 

manufactures 
modified. 
will be shortened 

IF setting value 

Setting Value 

requires that the function code 52 data be 
The acceptable error range fortOrque calculation 

and trip-free control enabled. Calculate the 
as it follows: 

Primary coil resistance 'of motor 'used 
x 100(%) 

Primary resistance for FUJI's standard motor 

Motor 1200V 
capacity 

series 400V series Primary coil resistance of FUJI's 
standard 3-phase motor. 

'(kW). Type R1(()) Type 81(0) 
(See the table) . 

30 30P7,' 30G7 0.0285 .30P7 / 30G7 0.1141. 
Adjustment range: 50 to 200% 37 37P7 / 37G7 0.0245 37P7 / 37G7 0.0979 . 

45 45P7 / 45G7 0.0187 45P7 45G7 0.0748 

55 ,55P7 55G7 0.0145 55P7 / 55G7 0.0579 

75 75P7.75G7 0.0098 75p7 / 75G7 0.0391 
FUNCTION DATA 

Correction of motor 90 90P7 90G7 0.0078 90P7 I 90G7 0.0311. 

1 

II 
U 

II II primary resistance 
110 

132 

110P7 0.0060 110P7 /110G7 
13287 / 132G7 

0.0241 

0.0191 

160 16087/16067 0.0150 

The table on the right shows primary resistances' 200 200P7 / 200G7 0.0113' 

for FUJI's standard motors. FRENIC5000G7/P7 is 220 220P7 / 220G7- 0.0100 

deSigned based on these data. 280 28087 '0.0074 

S 

Abbreviation 

Manufacturer use function 
Function code: 99 
Function code 99 is used for manufactures of machines in 

which FUJI's inverters areused..This code is not used for 
Ordinary users. 

Function 
Code No. 

c) 
-0 -I 
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w, uwN;aJ Juicilon periors:nree functions.. 
1) Displays present faults 
2) Displays the operation status when the fault occurs. 
3) Displays a record Of.immediately previous 3 faults. If a fault occurs, the fault monitoring mode is set 
automatically. 

Function 
Code No. 

r TO 

Fa Faults display ' FS Fault memory 1 F; Output frequency * F5 Fault memory 2 
FL? Reference frequency ' F I Fault memory 3 
F3 Output.current ' mark: when the first fault FL; Operation mode " occured 

Function ' 
Data 

Message 

\,.. 

FL; ; . to 7. 

D 
Overcurrent during acceleration n C r 

L 2 Overcurrent during -deceleration.. . n u . r 
L 3 Overcurrent during constant speed running 
C u Overvoltage 
L L ' 

. U. Undervoltage 
o u H 

, ' Inverter overheating 
C Lo . H External fault 
ri - 

. 

L 
. 

. 

, 
, 

. 

. 

Inverter overload 
C 

. 

. u 
Motof overload 

. 

. 

E. r , ,- 0 CPU error ". 

- ,.:: Memory errpr F ; 
ir.. u Q. - 

u Q Output frequency 
- F2 

,:-, ' 
Q. 
n n 

Lo 

. . 

Reference fre quency. F 3 
n u C. 

n 
. 0 . Output current 

, 

F1'i r. to cl. 

. 

Forward rotation 
r F Reverse rotation 
r 
L L Current limit . 

. 

U L Voltage limit 

Undervoltage limit 
FS 

. ' 1st order fault (1st prior event) Fg. 
. 

1st order fault (2nd prior event) F 7 

1st order tault (3rd prior event) . 

Notes: 1) Function code FO- is not dispiayet cpu error or memory error. 2) Data of Fl to F3 shown here is examples. 
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I Ul Il../1,... I -,,,,Iplit, I 

. 

- Stall prevention 

- - 

The accceleration time is automatically extended.to avoid an overcurrent trip. due to quick . acceleration: 
The deceleration time is also automatically extended to avoid an overcurrent or an 
overvoltage trip due to quick deceleration. 

LL LL Current limiting . . - Inverter output current' is automatically limited if it reaches the limit level. 
. - Instantaneous power failure When the power failure occurs, the motor is drivenfifteen milliseconds at full load. 

(Running time will be longer on light load). 

Lv Undervoltage protection 

When the DC intermediate circuit voltage drops to the undervoltage-level, the inverter 
immediately shuts and holds the trip status. 
If power failure continues and the.control voltage in the inverter is lost, and the inverter 
will de reset automatically.. 

nr , tJl , 

CC' 

0E3 

. Overcurrent protection 
(Short-circuit and Ground fault):. 

- ' 

if the.inverter output current reaches the overcurrent protection level, the inverter 
immediately shuts down. and holds the trip status. 
The overcurrent trip indication is divided into 3 types. 

()CI : Overcurrent detection during acceleration 
0C2 : Overcurrent detection during deceleration 
0C3 : Overcurrent detection during running at constant-speed 

The inverter can de protected from ground faUft by adding an optional ground fault 
detection unit. 

. . . 

Since the ground fault detection unit protects the.inverter, an earth leakage circuit breaker (ELCB) must be used to prevent injury or accident. 

01 .1 OverVoltage protection If the DC intermediate circuit voltage reaches the overvoltage protection level, the inverter immediately shuts down. 

' : Input surge protection The inverter can be protected from 5kV standard impact wave voltage which will invade from the Main circuit power. 
snl l 

, 

. . 

Inverter overload protection If the load exceeds the overload capacity (inverse-time characterisic) of the inverter, the inverter immediately shuts down. 

;I!! 
. Inverter overheating protection If the heat sink of the inverter overheats or the temperature inside the inverter exceeds. the limit, the inverter immediately shuts down. 

CL' 

. 

Motor overload protection 
(Electronic thermal overload . 

relay) - 

When only one motor is driven, the motor can be protected froM an overload without an external thermal overload relay. 
Since the electronic thermal overload relay is designed withconsideration also given to the low cooling effect in the loW-speed range, this protection works over a wide range.- When driving several motors, attach a-thermal overload relay to each motor for protection. 

01-1,2 - External fault protection 

If the thermostat of the braking ,unit or braking. resistor (options) or the external thermal overload relay for motor protection is active, the inverter immediately shuts down. 
If FWD-CM or REV-CM is on State When applying the power, the inverter will not run and indicate "0H2". . , 

. 
. 

Er r 0 CPU 'error protection . If a CPU error occurs inside the inverter, theinverter shuts down. . 

E?-,-d 
. 

. 

I MerriOry error protection 
1 If a memory error occurs inside. the inverter, the inverter shuts down. 
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MCCB 
Three _ _ 

phase 
power 
supply 

' 

Frequency 
control 
signal 

F- 
L I 

DB resistor(Option) 

P DB 
- DCreactor r, i DB unit (Option) 

' Ground fatilt n i- 
..1 

detecting unit SA Surge absoiber -fir (Option) ' r----- PI a-) H 
1_1 

Ca) 

Potentiometer i \ r, I ' ill -------- I-I-Cr- OV 
- o 0 to ±-10V DC ------,4 i C1 4 to 20mA DC ir-T-Q-7--.---1, ' 

r Ic_CM 
r "'FWD Forwqrd f--0-0----0--,- 

Reverse +-is7o ' eEv.. 
Coast -to -stop :_c---0--. iBX 

Multistep, r .-,7--o.----2-(1 
X2 Speed [ .-0-0.______c,___... 

selection - _ X3 
IFIT 1 c 
RT2 
AUT 

!RO Converter 
TO 

13 
12 

10v(-10V) . 

Acc. 8,Dec.-tirre [ 

External fault 
ExternalreSet 

Ground fault.® -t 

-C 0 

Current signal 
input selection. 
Interlock for load 
side switch 
Switching from 
Line to inverter. 

AUT 

IL 

: PU 

(2) TerminalFunction 
Main circut 

'IL 
PU 

THR 

RST 

,GF1 
0 - 
IGF 2 

1 

Cal 

.1 h 
Control 
powe 
source 

F. 

co 
Cnarcung 
indicatOr 

;q 

DC 
voltage 
detecting 
circuit 

Flux 
con- 
troller 

CPU 

L 
Cn n (1 nn 0 

I 0 0 0 u u,, 
- --- 

nnn 
e. Wires should be twisted and shielded 

Current Flux 
detecting detecting 

PWM 
modu 
lotion 

I VR 

tdCu rent 
de ecting 
circuit Relay unit (Option) 

I_ Inverter running 
Frequency equivalence 
detection 
Frequency level deiectiorl, 

}- Overload early warping 

Undervoltage alarm 

Run command or inverter running 

Alarm (Any fault) 
Analog 

(.FM2H 
Pulse n-f 
(Pin change) 

Keypad panel 
GND (PE) 

L1 
0 

Power 0 
L2 

supply 
0 

Inverter 

U , U2 

U1 U2 

Frequency meter 

Terminal block (TB7) 

U1-V:400-440V/400-460V 50/60Hz 
U2-V:380V 50/60Hz 

V 

Aux.Transformer 

Symbol Terminal . .! Description 
L1, L2 ,L3 Main circuit (Input) Connect a three-phase power supply. . 

U, V, W Inverter output j Connect a three-phase motor. 
. 

(+), (-.) Braking unit connection 
i Connect the braking unit (option). The braking resistor must be connected via the breaking unit. (+), P1 DC reactor connection 
i Connect a DC reactor for power-factor correcting (option). (See page 30) 

GND (PE) Ground terminal . 

Ground terminal for the" inverter chassis (housing) 
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Control 
power 
.sUpply 

. 

RO, TO 

. 

Auxiliary.control power supply 

. 

Connect a single-phase AC power Supplyto back up the control circuit power supply 

- 

. 

Frequency 
setting 
and 
monitoring 

11 Frequency' control common. 
. 

. 

Frequency setting signal terminal (common reference voltage for terminals.12, 13, V1, - 

and Cl) 
13' 

- 

Frequency control power . 

supply 
' 

I- 

Use this terminal for the frequency setting POT: +10V DC, ikO. -10V DC can also 
be output by changing the internal pin connection. (The output is set to +10V DC at 
the factory.) 

- 

12 Frequency control input 
terminal - 

OV to ±10V DC, input resistance: 22k0 
Maximum output frequency at -±10V DC 

The frequency based on the Sum of 
setting signals 12 and V1 is output. 
When the input voltage is OV to ±5V DC, 
select and set Function code 18. 

V1 Voltage process signal : .OV to ÷10V DC, input resistance: 22k0 
Minimum output frequency at '-10V DC 

Cl Current- process signal 4mA to 20mA DC, input resistance: 2500 
Minimum output frequency at 4mA and maximum outpUt frequency at 20mA 
C1: +,11: - 

FM1 FM2 Frequency meter connection 0 V to 10 V DC (maximum frequency at 10V) 
Two voltmeters each having an internal resistance of 10k0, can be connected. Pulse 
signals can be output by changing the internal setting pins (SW2). 
FM1: +, FM2: - 

Contact 
input . 

CM Contact input common Common terminal for contact input signals 

AUT Current input selection Specify an input signal when both voltage and current signals are available for 
frequency setting. 

. 

.AUT-CM ON: current input, OFF: voltage and frequency setting POT inputs 

FWD. 

. 

Forward operation or stop 
command . 

FWD-CM ON: forward, OFF: stop 
. 

- 

'The motor stops when both FWD and REV 
are on. or off, together. REV Reverse operation or stop 

Command- 
REV -CM ON: reverse, OFF: stop 

Xi , X2. 

X3 

Multistep- frequency selection Up to 8 frequencies can be set by turning on and off the external contact signals. 
. 

X1, X2 Up-down control . . .Function.of terminals X1 and X2 changes by making Function code 42'active..- 
X1-CM'ON: UP (frequency increase), X2-CM ON: 'DOWN (frequency decrease) 

X3' FWD/REV command hold' 

. 

Function of terminal X3 changes.by making Function code 41 active.. . , 

X3-CM ON: Self-holds FWD or REV.momentary signals input, (pulse width: 50 ms or 
More) . 

RT1, RT2 Accidec. time selection.2, 3, 

'or .4 .. 

.The'.4 acceleration or deceleration times can be selected by turning on and off the 
external contact signals. 

. . . 

BX .' Coast -to, -stop command 
. 

BX-CM ON: Instantaneous stop of inverter output with no alarm signals.. 
Since the self -hold function does not work, turning off. BX will restore the inverter if ' 

FWD or REV are still on. ' . 

PU Switching operation from line 
to inverter . 

The inverter is ready. when the terminals PU and CM are shorted. Turning off the 
switch after the specified time changes over fromline to inverter operation.. 

IL. - Interlock for load side switch If a switch is installed between the inverter and the motor, the auxiliary contact (NC 
contact) is connected. 

THR External fault input 
. 

If the connection between terminalS THR and CM is opened, the inverter output is 
turned' off and a motor coast-to-stop results. (0H2 trip) This input signal is-self-held 
internally. . 

RST Alarm reset ' 

- 

If the terminals RST and CM are shorted while the inverter is tripped, the protection 
function is cancelled. 
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upen- 
collector 
output 

Utvira upen-coilector output 
common 

I nis is tne common terminal for open-collector outputs: Upen-collector. output. 
5OrriA max. 
27V max. 
These terminals can 
also output individual 
faults. For details, 
refer to page 49 and 
50. 

. 

RUN 

. 

Inverter running An on signal is output between RUN and CME at and above 
the starting frequency.This signal is turned off when the - 

inverter is not operating, the motor coasts-to-stop or during 
DC braking. . 

FAR Frequency equivalence 
detection 
. 

When the output frequency is in the range of the reference 
frequency -±cifHz, an on signal is output between FAR and 
CME. 0.5 to 5Hz variable)* 

FDT Frequency level detection An on signal is output between.FDT and CME when the 
-output frequency is higher than the preset detection level. 
The signal is turned off when the output frequency is below 

'the detection level.. .. . . 

OL, 
. 

Overload%early warning 
. 

An on signal is output between OL and CME wnen the output 
current is larger than the preset overload alarm level. The 
signal is turned off when it is.smalier. (Adjustment range: 50% 
to 105%) - . 

[N. Undervoltage 
- 

- 

. . 

- 

- An on signal is output between LV and CME when the ' . 

inverter output is turned off due to undervoltage. This signal is 
not output for about 1.5seC. after power-up in order for poWer 
supplies to stabilize. - 

Contadt 
output 

AX1, AX2 Run command or inverter 
running 

This signal is used to open or close the contactor-on the 
power supply side. Aux. power supply (RO-TO) required. 

. 

Contact capacity: 
250V AC, 0.3A 

4) (cos =0.3) 30A, 30B, 
30C 

Alarm output (Any fault)' An.sianafis output when the protection functions of the 
inverter are active and when the invertetripps. . 

(Contact: 1SPDT; 30A-30C: on the inverter trips) 

Protection 
. 

GF1.GF2, 
. 

Ground fault detection input 
r 

This is the input terminal forthe ground fault detection unit (option) to protect the 
inverter. . 
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Figure A 

Figure. C 

Ul U2' 

Arrangement figure Of control circuit terMinals 

1AX1 

Figure D 

T135' 

GNO(PE) 

TB5 t 1,14 

LIII 6 L2 
-4- t_- L3 IF; P1 (+1 

I ullu21 

AX2 CME1FAR OL FM1 FM2 vt ci X1' X2. X3 1CM 

39A 30B 30C RUN LV 'PDT. 12 .13 FWD REV BX 

RT1 

CM 1THR 

RT2 BUT 

PET, PU IL 

169 

GF1 GF2 

TB4 

RO TO 

© Table-of terminal arrangements and terminal screw sizes 

Voltage Applicaple 
motor output 
[kW] 

Inverter type Figure 

. . - 

Screw size 

Main.circuit terminals Control.circuit. terminals-. 

L1 L.Z.. L3 U,\/, W (±)P1(-) GND (PE) U1, U2 TB4 TB5 1 TB6. 

200V Series 30 FRNO30G7/P7-2EX A M8 - 'M8 M8 M6 -, M4 M3 . M3 
.. 37 FRN037G7/P7-2EX M8 

.45 - FRN045G7/P7-2EX A M10 ,-M10. M10 
. 

55 FRN055G7/P7 72EX 

75. FRN075G7/P7-2EX C 4) 11 

90 . FRN090G7/R7-2EX D - 4)13 .4) 3 i 13 . M10 

-110 FRN110P7-2EX . 

. 
400V Series 30 FRN030G7/P7-4EX A. M6 .. M6 M6 . - - .M6 ' M3 

37 FRN037P7-4EX . M8 M8 M8 

FRN037G7-4EX A M8 

45 FRNO4G7/P7-4EX 

.55 . FRN055G7/P7-4EX . 

75 FRN075P7-4EX- 

' FRN075G7-4EX 
- M10 M10 M10. ... 

90 -FF]N090G7/P7-4EX 

110 . FRN110G7/R7-4EX 

132 - FRN132G7/P7-4EX -. C 4)11 

' 160. FRN160G7/07-4EX D - - '4)13 413, 4)13 ' M10 M3.5 

200 FRN200P7-4EX 

FRN200G7-4EX D , 

,,,, .rnni,nnr-,,,n+. in-_,/ 
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La 11... LI 

DiMensions 

u ;;utit t;,C1101.1 °titers oepenorng on -inverter capacity- as shown. in the figures on the right. 

Radio interference 
suppressing reactor 

MCCB 

Inverter 
AC motor 

17.11119 
Mounting plate 

Type:ACL-10A unit[rrim] 

Power 
supply 

MCCB 

_c, 

-0 

Wind the wire of each phase more than four turns in the same . 

direction. ' 

Weight:1.7kg 

MCCB 

Power L_o 
. supply 

--0 

Reactor 

Inverter 

L1 

L2. 

L3' 

If the' wire is too thick to wind, stack four reactors and run the 
wires through them. 
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Terminal hole 

\ 4-G 
Mounting hole 

Fig. A 

D 

Terminal hole 

C 

D 
4-G 
Mounting hole 

Fig. B 

Voltage Applicable 
motor 
output [kW] 

Reactor 
type . 

Figure DimensionS [mm] Power loss 
[W] 

I.Weight 
i 

I 

t [kg] ,A B 6 
1 Terminal 

hole 
diameter 

200V - 

Series 
30 NR2-55 A 320 120 110 150 230 12x20 300 I 10.5 182 '55 

.37 

45 

55. 

75 NR2 -75 A. 300. 150 115 . 156 200. 12x20 310 13 215 53 
90 I. NR2-90 A . 360 180 140 188 220 12x20 350 10.5 270 85 

110 .! NR2-110 A. 390 200 150.. 198 200 12 k24 360 , 13 350 95 
400V 
Series 

30 NR4 -30 240 160 120 156 150 12X20. 280 8.4 .129 , . 32 
. 37 NR4-37 A 250. 160 120 156 . 150 12x20 290 

i 8.4 142 - 38 
45 NR4-45 . A 270 180 . 120 156 .160 12 x 20 300 I 8.4 163 ! 42 
55 NR4-55 A 300 180 130 156 182 12' <20 300 8.4 18 . 53 
75 . NR4-75 A 350 180 130 178 190 12%20 340 10.5 " 220. 68 . 

90 NR4-90 . A: 360 180 , 140. '188 200. 12x20 350 10.5 240 
0 

. 80 
110 NR4 -110 A 

, 380 200 150 .198 200 12%20. 360 j. 13 270 95 
132 NR4-132' - * B 380 200 180 233 180 15X24 430.' 15 370 120 
160 - NR4-160 - 400 200 200 256 170 15,.<24 460 I 15 360 150 
200 NR4-200 B 400 200 210 273 190 15 x 24 500 15. 470 180 
220 NR4 -220 B 350 200 225 288 200 15124 550 I 15 ' 500 200 
280 NR4:280 ' 450 . 300 **200 -268 275 15x20 470 j 13 700 165 

Noise suppressing 
AC reactor. 

* -n)--1 Inverter 

Motor 

CaUtion:*When you connect the noise.suppressing reactor, a derating(approx. 15 to 20%) of motor output will result due to voltage drop, since the impedance of these reactors is large: * 
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, 
I ''' ,.., 

400V 

Series 

Applicable motor output [kW) 30 . 37 4 55 75 90 110 132. 160 200 ' 220 280 
Inverter type FRN030 

G71P7-4EX 

FRN037 

G7,P7-4EX 

FRNQ45 

G7P7-4EX 

FRN055-FRN075 
G7 P.7 -4EX G71P7-4EX 

FRN090 

G7iP7-4EX 

FRN110 

G7/P7-.4EX 

FRN132 

G7/P74EX 

FRN160 

G71P7-4EX 

FRN200 

G71P7-4EX 

FRN220 

G7/137-4EX 

FRN280 

P7-4EX 
1 Braking ,TyPe 

unit 1 

BU037-4AEX BUO55 -4AEX BU110-4AEX 

. 

.BU132 

-4AEX 
BU110-4AEX 

. 

BU132 
-4AEX. 

[Required quantity 
. 

1 -- 
. 2 . 

Braking :.Type 
resistor i 

PBH030 
-4A 

DBH037 
-4A - 

DBH045 
-4A . 

DBH055 
-4A 

DBH037 
-4A 

DBH045 
-4A 

DBH055 
-4A , 

DBH045 
-4A ' 

DBH037 
-4A 

DBH045 
-4A - 

DBH055 
-4A ' 

DBH045 
-4A : 

;Required quantity 1 2 2 3 4 4 . 6 
!Capacity [kW] *1 3.6 . 4:8 , 6.0 7.2, 9.6 12.0 )4.4 18.0 19.2' 24.0 28.8 36.0 

1 Resistance [0] -1 15 - 12: 110 7.5 6.0 - 5.0 3.75 .13:33 3.0 2.5 1.88. ' 1.67. 

Common specification 

Braking torque r,Sj 100 .. 

Braking duty [ %ED] - 5 (allowableduration:5sec.) '2 
. 

Protective fOnction 
If the braking unit or resistor overheats, braking unit- transistors are shut down and the. inverter protective. function- is active. :- . 

Ambient temperature -10 to +50C 
. 

Painted color Braking mat: Munsell 51310,5 half-polish Braking resistor: Munsell N1.,2:half-polish 
*1 Total value, not for one resistor.. 

Braking unit 

R3 

*2 Continuous durable time of:braking unit: 60; sec. 

Terminal arrangement 

0 

co 
a CDC 

12.1 

GND (PE) 

+ 

Fig. C 
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400V Series. 
: 

Type 
Dimensions [mmt. Terminal arrangement 

I and screw size Weighs 6.4 
W W2 H HI D Figure P..DB 1, 2. E ; fkgl D 

DB171030-4A 140 11 
A M4 

DBH037-4A 15 
M4 

420 660 628 
420 388 

. DBH045-4A 20 240 
M5 

DBH055-4A 425 750 718 25 

Fig.A 

(3) Parts of 'control circuit 
.Potentiometer for frequency control 
Type: WAR3W -1 k S2 (3W)B-characteristics 

23 20 

. ' 2.5 i -1719 

.:Ir 

I .. 
I 

Lei 

.3-02.5 

Fig. B 

Scale plate .TyPe:60P Knob Type: 40N 
21 

-138 

Ci Surge absorber (Noise suppressor) 
S1-B-0, S2-A-0 

7 T±1. 
300min I 

6'2,1 
40±1 

Note: Scale plate and knob , 

are sold separately 
from POT itself: 
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400V Series . 

. 

30 
_ 
FRN030G7.P7-4EX , SA103475 (25KA) -EG103B/75 (5KA) SC-3N : 22 22 3.5 

:37 FRN037G7.-P7-4EX ' SA1038'100 (25K) EG1.038/100 (5KA) - SC-4N 38 38 '5.5 
45- FRN045G7/P7--4'Ek:SA20313'125 (25KA) EGa2038/125 (10KA) 

- 

SO-5N 38 60 8 
55 FRN055G7/P7--4EXI SC-6N 60 38x2 14 
75 FRN075G7:P7-74EX ; SA203B 200 (25KA) EGa20318/200 (10KA) SC-7N 38x2 2 38x2 14; 
90 FiRN09067,1P7-4EX SA2038225 (25KA) EGa2OB/225 (10KA) SC-8N 60><2 60x2, 22 

1.10 FRN116G7IP7-4EX:SA403K250 (30KA) EGa403A1250 (22KA) SC-10N 60>:2 ' 100x2 22 
132 FRN132G71P7-4EX' SA403K'300 (30K) EGa403N300 (22KA) -SC-11N 100>:2 . 150x2 38 
160 FRN160G7.p7-4EX SA403K-400.(30KA) EGa403A/400 (22KA) SC-12N \ 

: 

100 x.2 150x2 22x2 
200 ; FRN200G7 /P7 -4EX SA603H 500 (42KA) SG603A/500 (42KA) 

- 

150x2 200 x 2 22 >: 2 
220 ERN220G717-4EX . SC-14N 

- 

200>:2 200x2 22x2 
280 FRN280P7-4EX 'SA603H 600 (42KA) SG603A/600 (42KA) 2002K2 200x2 38%:2 

Note: 1. The above data is based on Fuji Elettrics general-purpose motors. (4-Pole) 
2.. When using an E.series molded case circuit. breaker or'an SG series earth leakage circuit. breaker, match the rated currents. . . 

. -3.Wire sizes are based on 600V PVC. 

NUrnerals fall under WL1 electric wire. i.e. 
.-* Furukawa Denko-made 600V leading wire or FSLC. f.e. Furukawa Denko-made pane)wiringelectric`Wire: 
4. Wire sizes for (+), (. -) (Braking) circui: are based' on that-braking duty is 56,6ED. 
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Fuji Electric Co., Ltd. 
Shin Yurakucho Building , 

1-12-1 Yurakucho Chiyoda-ku Tokyo 100 JAPAN! 
"Tel 03-3211-7111 
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Specification Sheet 
Leaflet SS MagMaster June 92 

MagMaster 
Electromagnetic 
Flowmeter 

Process MagMaster for unrivalled flow performance - 
±0.2% accuracy. Operable flow range of 1000:1. 

Slurry MagMaster for all slurries, pulps and pastes. 

In-built quality and reliability. 

New technology SMART transmitter uses surface mount 
technology and provides self-monitoring and diagnostic 
functions. 

Submersible and buriable sensors. 

ABB Kent-Taylor Ltd 

CENELEC approved for zone 1 hazardous areas. 

Iwo Comprehensive range of corrosion and abrasion resistant 
construction materials. 

Imo Bi-directional system. 

mos Optional 32-character display. 

Customer interface in choice of language 

Approved calibration rigs traceable to National Standards 
in UK, USA and Australia. 

A II II "ID IP 
ASEA BROWN BOVER I 
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INTRODUCTION 
MagMaster, the next generation electromagnetic flowmeter, 
takes flow metering to new levels of capability and performance. 

The key to MagMaster's performance is the new sensor design 
with ultra linear magnetics and the new technology sensor 
drive and signal processing system. A quantum leap in magflow 
technology. 

Two versions - Process MagMaster and Slurry MagMaster -a 
wide choice of materials, a range of optional features and bore 
sizes from 15 to 1600mm, allow you to specify the meter to 
precisely match your application. Add 'in-built quality' and 
Kent-Taylor's experience and expertise in flow, and the answer 
to your flow application is obvious. 

MagMaster - setting THE standards in flow technology. 

SPECIFICATION 
MagMaster is available in sizes 15 to 1600mm with integral 
and remote transmitters. System specification is detailed below. 
See also 'Specification - Sensors' and 'Specification - 
Transmitter'. 

Configuration: 
Transmitter may be integral with sensor for sizes 400mm or 
remote from sensor for all sizes. 

Separation (remote transmitters): 
The lower of 100m or 5 x min. conductivity (1..1S/cm). Longer 
lengths to special order. 

Accuracy (under reference conditions): 

Flanged sensors: 

Display, Serial comms, Frequency output: 
±0.2% of reading or ±0.001m/s (whichever is the greater) up to 

a maximum velocity of >15m/s. See Fig. 1. 

Analogue output: 
As Frequency output plus ±0.008mA. 

44 

50 

40 

30 

;71 20 

00 
5 1 0 50 10 

VELOCITY (m /s) 

Fig. 1 MagMaster Display Accuracy 

5 

Wafer sensors: 
As for flanged meters plus ±0.3% of reading. 

Pressure effect: 
Less than 0.15% over the operating range of the instrument. 

Temperature effect: 
Transmitter: Display, frequency output, Serial comms 

<±0.08% of reading per 10°C. 
Analogue output - as frequency plus <±0.08% 
of reading per 10°C. 

Sensor: <±0.03% of rate per 10°C. 

Repeatability & Reproducibility: 
±0.05% or ±0.25mm/s, whichever is the greater. 

Power supply variation: 
Negligible effect - within published specification. 

Conductivity: 
Liquids and slurries having a conductivity of not less than 511S/ 

cm (5 jimho/cm). 

Mounting: 
Directly into pipeline at any attitude, but ensuring that the 
electrodes are not in the vertical plane. 

Recommended mating pipe conditions: 
Upstream: 5 to 10 diameters straight pipe depending on 

performance requirements and upstream 
disturbance. 

Downstream: 2 to 3 diameters straight pipe depending on 
performance requirements and downstream 
disturbance. 

Power consumption: 
Less than 20VA. 

Hazardous Area Certification: 
CENELEC Approved to EEx e m is I IC T4. (Tamo 60°C). 
Detector head located in zone 1 or 2 location, zone 0 inside 
pipe. 
Transmitter located in safe area. (For hazardous area approval 
the sensor must not be permanently submerged but may be 
subject to accidental flooding). 

Warm-up time: 
1 minute. 

Calibration: 
3 point, 8 point, witnessed & NAMAS (200 to 1600mm only) 
calibration options. 

Sensor cable connection: 
Standard, high temperature or armoured. 

SPECIFICATION - SENSORS 
MagMaster sensors are available in flanged and wafer format 
and offer a wide choice of lining and electrode materials to 
satisfy all applications. 

Sizes (Nominal Bore)': 
27 sizes from 15 to 1600mm (1/2" to 66") 

Metering Tube: 
Stainless steel. 

Lining': 
PFA-Perfluoro-alkoxy - UKWFBS listed for potable water; 
Elastomer - UKWFBS listed for potable water; 
Polypropylene - UKWFBS listed for potable water; 
Ebonite, Bonded FEP, Polyurethane & Neoprene. 

Electrodes': 
Non-removable. Stainless steel, Hastelloy 'C', Titanium, 
Tantalum & Platinum Iridium. 

Earthing Electrode': 
Fitted as standard in flanged meters 15 to 150mm (1/2" to 6") in 

the same material as measuring electrodes. 

Process connections': 
Flat face carbon steel flanges to mate with BS4504, DIN, UNI, 
AFNOR, ANSI, AS2129 & BS10 flanges 

or 
Wafer meters - to mate with the following flange standards: 

Nom. Bore BS BS ANSI ANSI BS10 

4504 4504 150 300 Table 

mm in 2.5/6bar 10,16,25 D & E 

40 bar 

25 1 * * * * * 
40 11/2 * * * * * 
50 2 * * * * 
80 3 * * * * * 
100 4 * * * * * 
150 6 * * * * 

' Refer to Table A for option details. 
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Pressure limitations: 
Flanged meters: Sizes 15 to 600mm (1/2" to 24"): 

maximum pressure dictated by flange rating. 
Sizes above 600mm (24"): 
maximum pressure 6 bars irrespective of 
flange rating. Higher pressures to special 
order. 

Wafer meters: 50 bars. 

Temperature: 
Sensors (with integral transmitters): 

Ambient: -10 to +60°C. 
Process Fluid: 
Polyurethane lining: -10 to +70°C 
All other linings: -10 to +80°C. 

Sensors (non- integral transmitter) *: see Table B. 

* For transmitter - see 'Specification - Transmitter'. 

Environmental Protection: 
Transmitters and sensors with integral transmitters: 

IP65/NEMA 4X. 
Flanged sensors, no integral transmitters: 

IP68/NEMA 6 
(5m submersion depth for sizes <150mm, indefinitely) 
(10m submersion depth for sizes >150mm, indefinitely) 

Buriable: 
<400mm are buriable to 5m depth. 

Wafer sensors: 
IP65/NEMA 4X 

Sensor Housing: 
Wafer meters: 

Epoxy coated SG iron. 
Flanged meters: 

<150mm: Cast aluminium alloy. Epoxy coated. 
Non-hazardous area meters: 

200/300mm: ABS. 350/600mm: GRP. 
700/1600mm: Steel side panels. 

Hazardous area meters: 
15/150mm: Aluminium alloy. 
200/600mm: Fabricated steel. 

SPECIFICATION - TRANSMITTER 
The new technology, microprocessor-based MagMaster 
transmitter is available in two versions - Process MagMaster 
and Slurry MagMaster. 

Slurry MagMaster is for use on all slurries, pulps and pastes 

and incorporates a unique sensor drive and signal processing 
system. This ensures stable, accurate readings and eliminates 
traditional problems of noisy signals and spurious outputs. 

Process MagMaster is the first choice meter for all general 
applications and provides unsurpassed performance at the 
most competitive price. 

Display (optional): 
32-character (2 lines) high temperature super twist LCD alpha- 
numeric display of flow rate, total flow, alarm conditions, etc. 
Display scrolled and reset by magnetic reed switches. 

Internal totaliser: 
9-digit for forward, reverse and nett totals. 

Programming: 
If data is supplied with order the transmitter is fully programmed 
before despatch. The transmitter can subsequently be easily 
reprogrammed on site using a local hand-held terminal with no 
effect on performance. The transmitter is programmed in a 
wide choice of engineering units and is fully flexible, e.g. rate 
and total can be in different units. 

Test mode: 
After transmitter has been programmed, operation of the test 
mode will drive all outputs to programmed value to provide 
total system test. 

Customer interface and display: 
Multilingual choice of English, French, Spanish, Italian as 
standard. Other languages as specials. 

Power supply: 
Universal switch mode. 

AC: 85 to 265V 45 to 400 Hz at 20VA max. or 
DC: 11 to 40V at 20VA max. 

Outputs: 
i) Analogue: 

Fully programmable for zero, f.s.d., up to 21mA and flow 
direction. 
Fully isolated. Output capability >15V. 

ii) Dual Analogue (optional): 
As (i) but separate outputs for forward and reverse flow. 
Non-active output is 4mA or OmA. 

iii) & iv) Dual Pulse: 
Forward and reverse flows 0 to 800Hz square wave or 
fixed pulse width up to 2.5 sec. Fully programmable for 
pulse rate, cutoff, pulse width, etc. Minimum frequency/ 
resolution <0.1 pulse/day. Frequency limit settable 1Hz- 
800Hz in 1Hz steps. Isolated protected transistor switch 
capable of sinking >250mA. Voltage <35V. 

v) & vi) Dual Alarms: Isolated protected transistor switch 
capable of sinking >250mA to power OV. Voltage <35V. 
Note: Not isolated from frequency output. 

Table B Temperature limits for Sensors (No integral transmitter) 

Build Standard 

Ambient 
Temp 

°C 

Process Fluid Temperature (°C) 

Poly- 

propylene 
FEP 

"teflon" 
Elastomer Ebonite Poly- 

urethane 

PFA 

"teflon" 
Neoprene 

Standard construction, non-HA 60 80 80 80 80 70 80 80 

HA approved, standard temp. 60 60 60 60 60 60 60 60 

HA approved, high temp. 60 100 120 * 120* 95 70 120 * 110* 

High temp., non-HA 60 100 120 120 95 70 120 110 

Special high temp., non-HA 120 100 120 120 95 70 120 110 

* 200 to 600mm sizes limited to 100°C. 
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I 

Fully programmable for high/low flow rates; liquid sensing, 
fault conditions, forward/reverse, polarity (normally open/ 
close), analogue over range, pulse over range, pulse 
cutoff, etc. 

vii) RS232C: Local data connector for hand held configurator/ 
setup via 9 pin 'D' connector. 

viii) Serial communication RS423/RS422 (optional): Compatible 
data link. 

Input: 
Exterbal isolated contact closure for totaliser reset. 
Note: Not isolated from pulse and alarm outputs. 

Isolation: 
Galvanic separation to 50V d.c. between analogue, pulse/ 
alarm, and earth/ground. 

Temperature: 
Operating: -10 to +60°C 
Storage: -15 to +75°C. 

Environmental protection: 
11365/NEMA 4X. Separate termination and electroniOS 
compartments. IP65/NEMA 4X segregated. 

Approvals: 
Designed in accordance with 1EC950, CSA, FM and UL 
requirements. 
Electrical safety: BS4743 Class 1. (IEC 348). 
Vibration specification: BS2011 : Part 2.1Fc : 1983. 

EMC Specification: 
1. Conforms to BS6667 Part 3 'Radiated susceptibility 

to 10V/m' 
2. Conforms to BS6527 'Terminal voltage and radiated 

emissions'. 
3. Conforms to BS800 'Interference Power'. 

Configuration: 
Configuration stored in a non-volatile memory .(typically 10- 
year retention). User preset values may be altered. 

Enclosure: 
Glass loaded polypropylene, polycarbonate window. 

Self diagnostic: 
Transmitter confirms correct operation of hardware with fault 
diagnosis, eg. coil drive. 

Flow velocity setting: 
Rangeable for flows corresponding to a maximum velocity of 
>15m/s. 

Liquid sensing: 
Programmable for nominal conductivity level. Liquid sensing 
results in drive to zero. 

Interchangeability: 
Transmitters are fully interchangeable with all sizes of 
MagMaster sensor and configurable on site. System 
specification not affected by transmitter change. 

Electrical connections: 
20mm plastic glands, or 20mm brass glands, or 0.5 inch NPT 
gland plate. 

Time constant: 
Fully programmable from 1 to greater than 100 secs. 

Integral transmitter display orientation: 
The display is factory positioned to suit the specified sensor 
orientation (ie. horizontal or 'vertical). The display is either in 
standard orientation, +90°, +180°, or +270 °. 

DIMENSIONS 
15 to 150mm flanged sensors without transmitter or terminal box 

Meter 

' Size NB 

Dimensions 

A B C 

15mm 174 140 200 

20mm 174 140 200 

25mm 210 176 200 

40mm 210 176 200 

50mm 210 176 200 

65mm 280 219 200 

80mm 280 219 200 

100mm 312 230.5 250 

150mm 370 281 300 
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DIMENSIONS 
200 to 600mm flanged sensors without transmitter or terminal box 

Meter 

Size NB 

Dimensions 

A t3 C 

200mm 400 396 418 

250mm 446 442 488 

300mm 508 510 538 

350mm 560 562 568 

400mm 614 596 ' 618 

450mm 656 640 698 

500mm 710 700 768 

600mm 810 810 918 

Polyurethane and "teflon" part face linings 

DIMENSIONS 
700 to 1600mm flanged sensors without terminal box 

Size Length 'A' 
Approx. Weight 
(10 bar flanges) 

mm in mm in kg lbs 

700 27 - 1140 44.9 530 1166 

30 1200 47.2 600 1320 

800 ' 1270 50.0 610 1345 

900 36 1410 55.5 770 1694 

1000 39 1550 61.0 1000 2205 

42 1617 63.7 1250 2750 

1200 48 1812 71.3 1400 3080 

1400 54 2112 83.1 1800 3960 

60 2262 89.1 1950 4290 

1600 66 2412 95.0 2620 5764 

%Id 
c 

Nominal 
Bore 

a 

Length A 
(including lining) 

Note: 
This outline is only for sizes 700 to 900mm (27 to 36in). Larger sizes are 
slightly different in outline but have the lengths given in the table. 
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DIMENSIONS 
Wafer meters without transmitter or terminal box 

Size Length Width Height Weight 

mm in A B . C D kg lb 

25 1 64 110 212 95 2.5 7.7 

40 1'/2 85 115 238 108 2.5 7.7 

50 2 90 124 238 110 5.3 13.9 

80 3 120 170 282 130 9.3 22.6 

100 4 150 200 342 160 14.1 33.2 

150 6 225 250 402 190 26.5 60.6 

DIMENSIONS 
Remote transmitter 

UNIT 
DEPTH 

45.5 

161.5 06.5 
(3 POSN) 

h 

Kent -Taylor 
MagMaster 

AN 

9 34.5 

1.1101M 
111111111 MI5 

34.5 3 

= 69 =-1 

Lf) 

d 
cv 

DIMENSIONS 
Integral transmitter (mounted on sensor) 
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DIMENSIONS 
Standard terminal box (mounted on sensor) 

DIMENSIONS 
Hazardous area terminal box (mounted on sensor) 

?2' 

M20 Cable Gland 

80 

OPTIONAL 
EXTENSION 

STALK 

(TYPICAL SENSOR) 

r 

The Company's policy is one of continuous product improvement and the right is reserved 

Al ID II 
OUP IP 
ASEA BROWN BOVERI 

to modify the specifications contained herein without notice 

ABB Kent-Taylor Limited 
Howard Road Eaton Socon 
St Neots Huntingdon 
Cambridgeshire England PE19 3EU 
Telephone (0480) 475321 
Telex 32676 FOSCAM G 

Facsimile (0480) 217948 

L 
.ABB Kent-Taylor-spa -__ 
Via Statale 113 
22016 Lenno (Como) 
Italia 
Telephone (0344) 58111 
Telex 380044 KENTIL I 

Facsimile (0344) 56278' 

ABB Kent-Taylor 
95 Ames Street 
PO Box 110 Rochester 
New York 14692 USA 
Telephone 716 235 5000 

Facsimile 716 235 7131 
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A 1111 "PIP 
ASEA FROWN BOVERI 

PRODUCT .. 

ABB Kent-Taylor 

Oldends Lane Stonehouse 
Gloucestershire England GL10 3TA 
Telephone Stonehouse (0453) 826661 
Telex 43127 KENTFP G 

CALIBRATION CERTIFICATE 

MODEL 

SIZE u CONTRACT No. . ... ... 

QSTA 0551 
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ABB Kent-Taylor Limited 
Oldends Lane Stonehouse 
Gloucestershire ENGLAND GL10 3TA 
Telephone: (0453) 826661 NAMAS Accredited 
Fax: (0453) 826538 CALIBRATION No. 02551B) 

CERTIFICATE CP CALIBRATION 

ABB Kent-Taylor Inc 
P.O. Box 20550 Rochester 
New --York 14602-0550 USA 
Telephone: ( + 1) 716 292 6050 
Fax: 1+1) 716 273 6207 

NIST traceable 

World Flow Centres 
ABB Kent-Taylor Pty Ltd 
P.O. Box 2083 
Taren Point NSW 2229 AUSTRALIA 
Telephone: (+611 2 525 2811 NATA listed 
Fax: 1+61) 2 526 2269 No. 1251 

Customer : ABB KENT-TAYLOR LTD. 

Customer Ref. : KB68316 

Our Order Ref.: EXP/V/83434/F/LB. 

Meter Type, : M-MASTER 

Meter Code : PROCESS M-MASTER 

Serial No. : V/83434/8/2 

Test Run Water 

Calibrated Bore D : 0.4m (400mm) 

FS Velocity setting: 3.9789m/s 

FS Flowrate: 5001/s 

Supply: Bipolar Pulse 

Converter No.: V/82434/8/2 

Reference Flowrate 

Run Time Temp Stream 1 

No S C 1/s 

1 300 27.4 0.0000 

2 300 27.3 0.0000 

3 300 27.3 0.0000 

Note 1 SNSR FACTORS:1.218/0/8 

2 313 -400 -FTR 

Calibrator: 

For and on 1 

ABB 
ehalf of ABB I1594Faylor Lirnite 

KIT 

Approved by: 

Stream 2 Stream 3 Stream 4 

1/s 1/s 1/s 

TA ED OD 

ASEA BROWN BOVERI 

Date : 17 June 1993 

Cert. No.: FP 93/3231 

Sheet 1 of 2 

Meter Under Test 

Total FS Flowrate Error 

1/s 1/s 

97.06 485.3 0.08 

50.33 251.6 -0.08 

10.71 53.54 0.04 

0.0000 389.1 95.73 484.9 

0.0000 201.9 49.84 251.8 

0.0000 0.0000 53.52 53.52 

NOT 
Witnessed by: 

On behalf of: 

ABB Kent-Taylor Limited 
Oldends Lane Stonehouse 
Gloucestershire ENGLAND GL10 3TA 
Telephone: (0453) 826661 NAMAS Accredited 
Fax: (0453) 826538 CALIBRATION No. 0255(B) 

% Error 

2.0 

1.5 

1.0 

0.5 

0.0 

-0.5 

-1.0 

-1.5 

-2.0 

0 

Calibrator: 

For and on 

, ERTIFICAVg CP CALIBRATION 

ABB Kent-Taylor Inc 
P.O. Box 20550 Rochester 
New York 14602-0550 USA 

QSTA No. 0060 

World Flow Centres 
ABB Kent-Taylor Pty Ltd 
P.O. Box 2083 
Taren Point NSW 2229 AUSTRALIA 

NATA listed 
No. 1251 

Telephone: 1 + 1) 716 292 6050 NIST traceable Telephone: 1 +611 2 525 2811 
Fax: (+1) 716 273 6207 Fax: ( +61 12 526 2269 

Calibration Characteristic 

0 
OD OD 

ASEA BROWN BOVERI 

Date : 17 June 1993 

Cert. No. : FP 93/3231 

Sheet 2 of 2 

0 0 

0 

20 

behalf of ABB Kent-TaylorKae 

Approve by: 

40 ,60 

Flowrate,,A0f 5001/s) 

Witnessed by: 

On behalf of:. 

80 100 120 

QSTA No. 0060 
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A DU 
/MIMI 
ABER BROVIN BOVERI 

PRODUCT 

ABB Kent-Taylor 

Oldends Lane Stonehouse 
Gloucestershire England GL10 3TA 
Telephone Stonehouse (0453) 826661 
Telex 43127 KENTFP G 

CALIBRATION CERTIFICATE 

MODEL 

SIZE CONTRACT No. 

QSTA 0551 
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ABB Kent-Taylor Limited 
Oldends Lane Stonehouse 
Gloucestershire ENGLAND GL10 3TA 
Telephone: (0453) 826661 NAMAS Accredited 
Fax: (0453) 826538 CALIBRATION No. 0255(B) 

CERTIFICATE OF CALIBRATION 

ABB Kent-Taylor Inc 
P.O. Box 20550 Rochester 
New York 14602-0550 USA 
Telephone: (+1) 716 292 6050 
Fax: ( +1) 716 273 6207 

NIST traceable 

World Flow Centres 
ABB Kent-Taylor Pty Ltd 
P.O. Box 2083 
Taren Point NSW 2229 AUSTRALIA 
Telephone: 1+61) 2 525 2811 NATA listed 
Fax: 1+ 61) 2 526 2269 No. 1251 

Customer 

Customer Ref. : 

Our Order Ref.: 

Meter Type 

Meter Code 

Serial No. 

ABB KENT-TAYLOR LTD. 

KB68316 

EXP/V/83434/F/LB. 

M-MASTER 

PROCESS M-MASTER 

V/83434/8/1 

Calibrated Bore D : 0.4m (400mm) 

FS Velocity setting: 3.9789m/s 

FSIFlowrate: 5001/s 

Supply: Bipolar Pulse 

Converter No.: V/82434/8/1 

Test Run Water Reference Flowrate 

Run Time Temp Stream 1 Stream 2 Stream 3 Stream 4 

No s C 1/s 1/s 1/s 1/s 

A lb It 
Pot IP IP 
ASEA BROWN BOVERI 

Date : 17 June 1993 

Cert. No.: FP 93/3229 

Sheet 1 of 2 

Meter Under Test 

Total FS Flowrate Error 

1/s o 1/s 

0.05 

0.05 

0.20 

1 300 27.1 0.0000 0.0000 396.8 97.50 494.3 98.91 494.5 

2 300 27.4 0.0000 0.0000 202.9 49.82 252.7 50.59 252.9 

3 300 27.2 0.0000 0.0000 0.0000 51.58 51.58 10.34 51.68 

Note 1 SNSR FACTORS:1.218/-10/8 

2 31 

Calibrator ABB 
194 

For and o behalf of ABB &ent-TaylokLir 

Witnessed by: 

On behalf of: 

ABB Kent-Taylor Limited 
Oldends Lane Stonehouse 
Gloucestershire ENGLAND GL10 3TA 
Telephone: 10453) 826661 NAMAS Accredited 
Fax: (0453) 826538 CALIBRATION No. 025518) 

CERTIFICATE OF CALIBRATION 

ABB Kent-Taylor Inc 
P.O. Box 20550 Rochester 
New York 14602-0550 USA 
Telephone: (+ 1) 716 292 6050 
Fax: (+11 716 273 6207 

QSTA No. 0060 

NIST traceable 

World Flow Centres 
ABB Kent-Taylor Pty Ltd 
P.O. Box 2083 
Taren Point NSW 2229 AUSTRALIA 
Telephone: 1+611 2 525 2811 NATA listed 
Fax: 1+61 ) 2 526 2269 No. 1251 

% Error 

2.0 

1.5 

1.0 

0.5 

0.0 

-0.5 

-1.0 

-1.5 

-2.0 

Calibration Characteristic 

A In Ft IP IP 
ASEA BROWN BOVERI 

Date : 17 June 1993 

Cert. No. : FP 93/3229 

Sheet 2 of 2 

0 
0 0 

40 

nal 
Approved by cInnsID 

60 

5001/s) 

Witnessed by: 

T772 

_J) 

On behalf of: 

80 100 120 

QSTA No. 0060 
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IL III 
1111111 

ASEA FROWN ECIVEA1 

ABB Kent -Taylor 

Oldends Lane Stonehouse 
Gloucestershire England GL10 3TA 
Telephone Stonehouse (0453) 826661 
Telex 43127 KENTFP G 

CALIBRATION CERTIFICATE 

PRODUCT .. h".1.et&IV \ A 5-1--,12-- MODEL PZ0 CC-SS MA C.3-MAS-r---f-. 

SIZE 15o mvi' 

QSTA 0551 

CONTRACT No. Vink 2t 
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Installation Manual MagMasterTm 
Electromagnetic 
Flowmeters 

IM/MagMaster/1 Nov 92 

11 ABB Kent-Tay for Ltd 
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MEP IP 
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ABB Kent-Taylor 

St Neots 

ABB Kent-Taylor is a new world force in process 
instrumentation offering users a total capability in 
the wide range of product lines available, backed 
by the worldwide manufacturing, test, calibration 
and sales and service facilities that are expected 
from a market leader. 

The quality, accuracy and performance of the 
Company's products result from over 100 years 
experience of instrument manufacture, combined 
with a continuous programme of innovative design 
and development to incorporate the latest 
technology. 

The NAMAS Calibration Laboratory No. 0255(B) is 
just one of the ten flow calibration plants operated 
by the Company, and is indicative of ABB Kent- 
Taylor's dedication to quality and accuracy. 

The Company's instrumentation is suitable for a 
wide range of industrial and scientific applications 
such as process control, batch processing, power 
generation, heat treatment, heating and ventilation, 
laboratories, food, chemical, petrochemical and 
water industries. 

All products are backed by a high standard of 
technology, service and engineering support, from 
skilled, experienced sales and design engineers. 
Kent also provides a comprehensive after sales 
service from five regional service centres 
strategically located throughout the UK. 

ABB Kent-Taylor - a comprehensive process 
instrumentation range 

Sensors, transmitters and related instruments for 
flow, temperature; pressure, level and other 
process variables 

Flowmeters - electromagnetic, ultrasonic,turbine, 
differential pressure, Wedge, rotary shunt, pitot. 
Differential Pressure transmitters - electronic and 
pneumatic. 
Temperature - sensors and transmitters, fibre optic 
systems. 
Pressure transmitters. 
Level - sensors and controllers. 
Tank gauging systems 
Cable-length measuring systems. 

BS5750 
Part 1 : 1987 
ISO 90001 1987 
and 
EN29001 1987 
Cert No. Q5907 

Stonehouse 

Certificate No. FM 21106 
CALIBRATION 

No. 0255 

Indicators, recorders, controllers and process 
management systems 

Recorders - circular and strip-chart types - single 
and multi-point - for temperature, pressure, flow 
and many other process measurements. 
Controllers - digital display, electronic, pneumatic. 
Dikrete single-loop and multi-loop controllers 
which can be linked to a common display station, 
process computer or personal computer. 
Pneumatic panel or rack-mounted display and 
control instrumentation. 

Liquid and gas monitors and analysers for 
on-line and laboratory applications 

Sensors - pH, redox, selective iron, conductivity. 
Monitors and Analysers - for water quality 
monitoring in environmental and power generation 
applications. 
Packaged analytical instrumentation 
laboratories. 
Gas analysers - zirconia, paramagnetic, infrared, 
thermal conductivity-. 

Health and Safety at Work Act 1974 (UK) 
Section 6(4) of the above Act requires 
manufacturers to advise their customers on the 
safety and handling precautions to be observed 
when installing, operating, maintaining and servicing 
their products. Accordingly, the following points 
should be noted: 
1. The relevant sections of these instructions 

should be carefully read before proceeding. 
2. Installation, operation, maintenance and 

servicing should be carried out by suitably 
trained personnel and in accordance with the 
information given. 

3. Normal safety procedures must be taken to 
avoid the possibility of an accident occurring. 

Safety advice concerning the use of the equipment 
described in this manual may be obtained from the 
Company address on the back cover, together with 
servicing and spares information. 
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GENERAL INSTRUCTIONS I 

SAFETY MEASURES I 

INTRODUCTION 

1 

The ABB Kent-Taylor MagMasterTM is a range of 
high precision electromagnetic flowmeters for the 
measurement of electrically conductive fluids. 

The meters can be fitted with either integral or 
remote digital microprocessor based transmitters. 

The equipment described in this publication has 
been designed, tested and supplied in a safe 
condition. 

This instruction manual contains information, 
NOTES, CAUTIONS and WARNINGS which must 
be observed by the user to ensure safe operation 
and maintain the equipment in a safe condition. 

In order to ensure safety in respect of both 
personnel and equipment, national and local codes 
of practice should be followed together with 
observation of the following CAUTIONS. 

CAUTION Before selecting a location and installing 
the equipment, all relevant sections of 
this manual must be read and the safety 
requirements of this equipment, 
associated equipment and the local 
environment must be taken into 
consideration. 

CAUTION Installation and maintenance are to be 
carried out only by suitably trained 
personnel with replacement parts as 
specified by ABB Kent-Taylor Ltd. 
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UNPACKING 

1 

ANATIONAL AND/OR LOCAL STANDARDS FOR USE 
; OF SLINGS AND SHACKLES, MUST BE OBSERVED. 

,... . 

CHECK RECEIVED EQUIPMENT 

Typical MagMasterm Equipment with Remote and Integral Transmitters 
FLANGED WAFER 

15 to 600mm 25 to 150mm 
Remote Integral 

(Remote versions available) 
(Integral versions 

available) 

FLANGED 
700 to 2000mm 

(Remote) 

........ 

2 
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INSTALLATION 
CONDITIONS 

Backfill 

Shade from 
direct 

sunlight 

r - 
Room to 

read display 7- 
E1: 

Supports 

Typical Installation 

Under 
ground 

Above 
ground 

>2 x pipe dia, >5 x pipe dia. 
_ 

minimum minimum 

Flow 
Direction 

Lagging the high 
temperature version 

Widely varying 
temperatures 

Vibration 
free 

position 

Dripping, spillage 

Near linings 

3 
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MECHANICAL INSTALLATION 
RECOMMENDED PRESSURES MUST NOT BE EXCEEDED, AND ALL PIPING AND 
PRESSURE CONNECTIONS MUST BE ADEQUATE FOR THE DUTY AND 
CORRECTLY FITTED TO GIVE RELIABLE PRESSURE TIGHT JOINTS. 

GASKET INSTALLATION 
Clamping 

studs 

Clamping 
studs 

Fit Gaskets 

SENSOR ALIGNMENT 

Sensor size . Maximum 
Nominal Bore Misalignment 

(mm) (mm) 

s 50 1.5 

50 to 300 - 2. 

. >300 4 

SENSOR POSITION 

Sensor Electrodes horizontal 

4 

Gasket too small 

Fit full face 
gaskets on 
wafer type 

sensors 

Flow obstructed 

FLOW EDDIES 

Gasket too large Void created 

Gasket same size as pipe Correct 
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GROUNDING I 

MOUNTING IN METAL PIPELINES Supplied bonding cables 
WAFER TYPE 

SENSORS 

>4rrirn2 Copper wire 

MOUNTING IN A PLASTIC PIPELINE 

Sensors with 
grounding electrodes 

....L. 
Common Ground _____.---' 
(Plant bonding) 

Supplied bonding cable 

Sensors without 
grounding electrodes 

>4mm2 Copper wire 

Common Ground 
(Plant bonding) 

MOUNTING IN PIPES WITH CATHODIC PROTECTION 

Supplied bonding cables 

Grounding Ring 

Connecting wire (not included). 
Must be adequately rated to 
carry cathodic currents. 

Grounding 
Rings 

>4mm2 
Copper wire 

Common Ground 
.(Plant bonding)" 

Do NOT rely on the flange bolts or studs for electrical connection. 
All earth bonding should be in accordance with relevant national and local safety standards. 

5 
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CONNECTION TERMINAL ACCESS I 

ELECTRICAL INSTALLATION 

CONNECTION REQUIREMENTS 

POWER 

Integral Version 

INPUT/OUTPUT 

to% U 

POWER 

INPUT/OUTPUT 

Remote Version 

SENSOR 

Each connection MUST be insulated from all others; in particular, 
NO connections must be made to screens or drain wires except as 
shown. 

To maintain the IP65 protection it is imperative that covers be fitted 
correctly following removal for any reason, and the customer supplied 
cables seal within the glands. (9 - 12mm diameter cables to be used 
with plastic glands) 

Use only the supplied ABB-Kent Taylor sensor interconnection cable. 

il1 t'A) 111-14 

tl. Z. 1111111 

. , 

1 

Ivry) trrrjo» 

I r...-.) I 

° Protection 

11 

[I 

cover 0 
fi 

1-1 

Half cover 

NOTE: It may be necessary to lift the half 
cover slightly when removing it 
completely. 

6 

.Nonsn:esr.j. 

Connection terminals 

° Protection cover 
ft 
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TRANSMITTER CONNECTIONS 

Sensor Cable (Remote Transmitter Only) 

s0000000 

'L 7, 7 
I- I + 55m-, XXoXu> 4 < 

F- 0 
O 0 cf, 

LL cc w 

White covered coax cable 
Inner to SIG 1. 

Screen of White coax to DS1. 

NOTE: REMOVE BLACK ANTI- 
MICROPHONIC LAYER FROM 
COAX INNER WIRES. 

Alternative label 
on d.c. version 
transmitter 

Red wire to CD1 

Black covered coax cable 
Inner to SIG 2 

Screen of Black coax to DS2. 

Two coax secondary screen 
drain wires, twisted together 
and sleeved, to SIG GND 

Outer screen drain wire 
Sensor cable 

Yellow wire to CD2 

r 
Sensor Terminal Box Connections. 

Cable tail lengths. 

Standard & armoured cable information. 

Environmental protection. 

Hazardous area approved flowmeters. 

SEE APPENDICES 

DO NOT INSTALL JUNCTION BOX(ES) BETWEEN SENSOR 
AND TRANSMITTER. 

INPUT / OUTPUT CONNECTIONS 

Refer to SPECIFICATION SHEET for Input/Output ratings. 

Frequency Outputs 

Revere Flow Forward Flow 

1N4004 1N4004 

r - -K1 - -1 

These outputs consist of fault tolerant, open collector switches, capable of driving relays, lamps, 
electromechanical counters and electronic devices. 
The outputs are fully programmable. (see MagMaster Configuration Manual). 

7 
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Alarm Outputs 

I \ 
L 0451 

1N4004 

11 

N 

L 0 

4 

2021111..."'" 

46 

ALARMI 
F OUT A 

ALARM2 
F OUT B 

J PLS ov 

Of 

-i t - 11 ON= 41- PLS ov 
EXT 1/1. +.0 

EXT VP' 
TX- 

N 

These outputs consist of fault tolerant, open collector switches, capable of driving relays, 
lamps,electromechanical counters and electronic devices. 

The outputs are fully programmable. (see MagMaster Configuration Manual). 

Contact Input (Volt free ) 

RESET 
(Totaliser etc.) 

This input is fully programmable. (see MagMaster Configuration Manual). 

Contact Input (Voltage signal) 

II 

N 

L 0 

ALARMI 
F OUT A 

ALARM2 
F 0 

PLS 0 
PLS Ov 

EXT VP + 

EXT VP- 
TX- SIG 

1.9 

0 

0 

This input is fully programmable. (see MagMaster Configuration Manual). - 
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Analogue Output 

Receiver No. 2 

Dual current 
option 

Receiver No. 1 

ION 

IC2 
IC 

COI' 
IC- 

02 

Current, 0 to 22mA programmable 
(see MagMaster Configuration Manual). 

For Dual Current Option 
IC + Active on forward flow. 
IC 2 Active on reverse flow. 

Computer Connection] 

c RS422 Option 

0 
0 

(Balanced) 

Computer Connection 

N 

L 0 

ALARM?. 
A 

ALA RM2 
F 

EX? 
XT 

TX- SIG 
4X- SIG 

TX SIG 
X SIG 

OVC 

Ne. 

OpItn.11 OV 
cottrictchon 

0 

0 
0 

ea 
0 
0 

0 
0 
0 

0 e 
0 
0 

N 

ALARM? 
F OUT A 

ALA RM2 
F OU 

PLS 
S OV 

EXT I/P 
XI I /P. 

TX- SIG 
TX- SIG 

TX SIG 
:X SIG 

OVC 

LoN 

0 
0 

0 
0 
0 

RS423 Option 

(Single ended) 

9 

0 
0 
0 

0 
0 

Strap 
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POWER SUPPLY CONNECTIONS 

A.C. Version transmitter 

Transmitter Label All Kent- i apor ABB Kent-Taylor Limited 
Stonehouse, Glos. 
England, GLIO 3TA. 

CODE MF/E 251141115001ER130111 

ICE 

SER. No. V/82176I1/1 
TAG No. I APPLY 85V- 265V AC.<2ow 

Made in En 

A.C. Power, via a 
suitable isolator 

EM 

> 4mm2 
copper wire 

A Electrical cables must be run and connected in accordance with 
relevant national and local standards. 

DISCONNECT THE MAINS SUPPLY FROM ANY CABLES BEING 
TERMINATED ON THE TRANSMITTER. 

D.C. Version transmitter 

Transmitter Label All Kent- i apor ABB Kent-Taylor Limited 
Stonehouse, Glos. 
England, GLIO 3TA. 

CODE MF/E 251141115001ER130111 
SER. No. V/82176/1/1 
TAG No. I UPPLY 11 V- 40V DC.<2ow 

Made in En 

CE 

> 4mm2 
copper wire 

10 
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OPERATION 

D-type 9-way 
plug 

START-UP I 

>43567 Ltr 
12.328Ltr/s 

Magnetic 
Wand 

Transmitter local display area 

Switch on the power supply to the flowmeter and if 
a transmitter with display has-been ordered, the flow 
rate will be shown on the bottom line of the display 
as shown above. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter display 
area steps the top line .display through the following 
sequence: 

'Alm Clr' 

(Forward flow total value) 
(Reverse flow total value) 
(Nett flow total value) 
(when no alarms are activated) 

Any alarms are displayed sequentially if more than 
one alarm is present. 

The second display line normally indicates flow rate 
in chosen units, but alternates with an alarm 
indication signal (Alm) if any alarms are activated. 
(see FAULT FINDING) 

Application of the wand to the right hand icon resets 
the flow total, currently displayed on the first 
line if parameter, 'Tot CIrEn' [parameter 73], is set 
to '1' - see the MagMaster Configuration Manual. 

To gain access to the above information when a 
transmitter without display has been ordered, 
proceed as detailed in the MagMaster 
Configuration Manual.: 

11 

FAULT FINDING I 

Icons where 
magnetic wand 
is applied 

Should the MagMaster fail to operate, first check the 
power supply, then the power supply connections 
and fuse located in the termination area. If 
necessary, replace the fuse with one of the correct 
rating as marked adjacent to the fuse in the 
termination area. 

There are no user serviceable parts 
inside, or adjustments required to the 
MagMaster system, therefore access is 
limited to the field wiring compartment of 
the transmitter only. 

The transmitter has built in diagnostics with alarm 
indication which interrupts the transmitter local 
display (see START-UP) and is also accessible for 
checking on a ..data terminal display (see 
MagMaster Configuration Manual). 

The table below shows possible alarms and 
indicates where problems lie. 

Display Alarm 

MTSnsr 
. 

Empty Sensor 

Hi High flow 

Lo Low flow 

An Ig Analogue over range 

Pls Pulse frequency limited 

Coil Sensor Coil open circuit 

19, 20, 21 Refer to Mag Master 
Configuration Manual 
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ENVIRONMENTAL PROTECTION 

Potting the terminal box for IP68 environmental 
protection 

13 

A 

The sensor terminal box should be potted as soon 
as possible after the terminations have been 
completed and checked, to prevent moisture 
ingress. 

The following only applies to remote system sensors 
requiring IP68 degree of environmental protection 
where the terminal box and sensor cable have not 
been ordered and supplied as a potted assembly. 

When all connections have been made and 
checked, the terminal box should be filled with the 
potting compound supplied. The potting compound 
should be mixed according to the manufacturers' 
instructions given on the pack, which are 
reproduced here, paying attention to any warnings 
and cautions given. 

0 Remove the outer wrapper by cutting with 
scissors, being careful not to pierce the inner 
pack. Discard the small bag of silica gel. 

® Remove the clip by gripping the folded pack 
firmly between finger and thumb and sliding off 
the 'C' shaped clip with the other hand. 

® Knead the contents of the pack using the fingers 
and thumbs of both hands, being sure to include 
the material in the corners and around the 
edges. Mixing will take between fifteen seconds 
and three minutes, depending on viscosity of 
material and operator experience. Care should 
be taken not to break the seals by putting undue 
pressure on the pack. 

® Using scissors, cut off the cone shaped corner 
of the pack. This will provide a dispensing cone, 
the size of the cut determining the rate of flow. 

® Lay the pack across the palm of one hand and 
hold it with the fingers and thumb. Offer the 
dispensing cone to the termination box and 
squeeze the resin out of the bag with the other 
hand, starting at a point in the box furthest 
away. Ensure that the resin penetrates to the 
bottom of the box, filling all cavities. 

0 Fill the box to a level which covers the terminal 
blocks. Relaxing hand pressure and upending 
the bag will stop the resin flow when required. 

After potting is complete, fit the termination box lid 
evenly and firmly. 
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SENSOR TERMINAL BOX CONNECTIONS 
(REMOTE SYSTEM) 

INTRODUCTION CABLE CONNECTIONS 

The MagMaster is normally provided with the sensor Cable connections to the sensor box are as shown 

terminal box connections completed and the box below. 

potted. 

Where the sensor cable is supplied separately this 

appendix provides additional information on sensor 
connections. 

To maintain, the IP65 protection it is 

imperative that covers be fitted correctly 
following removal for any reason. 

Two inner drain 
wires,. sleeved 

White coax 
screen -- 

Each connection MUST be insulated 
from all others; in particular, NO 
connections must be made to 
screens or drain wires except as 

shown. 
Use only the correct ABB Kent-Taylor 
sensor interconnection cable. 

For details of cables and cable tail 
lengths refer to APPENDIX B 

Yellow 

Outer screen 
drain wire, 
sleeved 

Remove black semiconductive 
layer from around revealed section 
of coax inner. 

Black coax 
screen 

14 

Black coax 

White coax 
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CABLE PREPARATION 

CABLE DETAILS 

Non-Armoured Cable (STT 3200) 

NOTE: 

A drain wire connected to the outer tape screen 
(beneath the outer jacket) provides easy connection 
of this conductor, and an inner drain wire connected 
to each of the tape screens of the inner coaxial 
cables is provided for the same reason. 

Prepare the cable to scale as shown in the diagram 
below. 

Core A 
(Red) 

Core D 
(Black) 

Core C 
(White)) 

7 strand 
drain wire 

Semi- 
conducting 
layer (see 
text) 

Core D 
Secondary 
Screen 

Core C 
Secondary 

Screen 

Outer Jacket 
(Blue) 

Inner Jacket (Red) 

Core B Overall Screen 
(Yellow)) with 16 strand 

drain wire 

Non-Armoured Cable Construction (STT 3200) 

Armoured Cable (STT 3300) 

The STT 3300 armoured cable makeup. is similar to 
that of the STT 3200 with the addition of an external 
steel armouring and polythene armour covering. 

Cable details are shown below, and preparation 
details for termination are shown overleaf. 

Steel wire 
armour 

Outer Jacket 

Armoured 
cover 

Other details as for STT 3200 Cable 

Armoured Cable Construction (STT 3300) 

Cable preparation lengths 

0 

L 

[7 

Inner 
Jacket 

I I I 

50 
Millimetres 

STT 3200 Cable 

I 

100 
Red (CD1) 

Overall screen drain 
wire sleeved, to earth post 

Yellow (CD2) 

Black covered coax 
Inner to SIG2. Screen to DS2 

Two coax screen drain 
wires, sleeved, to SIG GND 

White covered coax 
Inner to SIG1. Screen to DS1 

ARemove all exposed black semiconductive layer 

15 
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Cable preparation lengths 

0 

STT 3300 Armoured Cable 

I I I 

Armour 

50 Millimetres 
100 150 

Polythene Outer sheath 
See STT 3200 cable on previous page for other details 

Armoured cable gland 

16 

CABLE GLANDS I 

Non-Armoured Cable (STT 3200) 

Remove the cable gland locknut. 

Discard the blanking discs; fit the locknut, rubber 
seal and washer over the cable to be connected and 
pass the cable through the gland. 

Connect the cable and tighten the gland locknut. 

Armoured Cable (STT 3300) 

a. Unscrew the armoured gland assembly (tems0 
to 10) from the sealed threaded portion O. 

b. Separate the component parts 0 -of the gland. 

c. Discard the blanking disk ®. 

d. Push the sealing ring ®, non-threaded end first, 
onto the armoured cable. 

e. Push the gland main section 0 onto the cable, 
threaded end first. 

f. Place the armour clamping ring 0, smaller 
inside conical diameter first, over the outside of 

the exposed armour. 

g. Position the armour spreading ring, conical end 
first, underneath the exposed armour, to splay 
out the 'armour wires inside the clamping ring. 

h. Pass the inner cable through the gland. 

i. After terminating the cable and without 
disturbing the seal between the fixed gland 0 
and terminal box or transmitter, tighten the gland 
main section ® onto the fixed gland ® to 
clamp the armour. Good electrical connection 
between armour and terminal box or transmitter 
MUST be maintained. 

j. Tighten the sealing ring ® to clamp and seal 
the cable, again ensuring that the seal between 
the fixed gland ® and the terminal box or 
transmitter is not disturbed. 
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HAZARDOUS AREA APPROVED FLOWMETERS 
(CENELEC) 

C 

U 

The instructions in this appendix apply only to systems supplied as suitable for Hazardous 
Area use, these bear a permanently fixed BASEEFA label, certificate number Ex 91C2143, 
attached to the Sensor. It does not apply to parts,or spares supplied as non .certified. This is 
particularly important where replacement equipment is to be incorporated into existing 
installations or when ordering spares. If in doubt contact ABB Kent-Taylor for advice before 
proceeding. 

It is essential that the equipment is installed and maintained in accordance with the 
appropriate standards for electrical equipment for use in flammable .atmospheres. Any 
deviation from the specified installation or conditions of use, or unauthorised repairs or 
adjustments can invalidate assurances given by the certification of the unit. 

The contents of this appendix must be thoroughly understood before proceeding with any 
installation, maintenance, use or repair. 

Systems located in hazardous areas should only be installed-and maintained by suitably 
trained personnel. 

The ultimate responsibility for the safety of any installation lies with the installing 
user/contractor. 

INTRODUCTION 

The range of hazardous area approved MagMaster 
Flowmeters available are listed in the table below. 

Identification and their use is shown on a 

certification label, found on the side of the Sensor 
Termination Box. 

An example of a typical label is shown below: 

ABB Kent-Taylor 
MF-Series Type HA 

EEx e m is IIC T4 
BASEEFA No.Ex 91C2413 

Urn = 250Vrms 
Voltage Rating = 60Vrms 
Rated Current (coil drive) = 0.5 Amp. 
Tamb MAX = 60°C 
Tprocess liquid MAX = °C 

DO NOT OPEN WHILST ENERGISED 

Magmaster Sensor Description Type 

Flange type; 15mm to 150mm HA3 

Wafer type, 25mm to 150mm HA4 

Flange type, 200mm to 600mm HA5 

MagMaster Flowmeters for hazardous area operation 
are only available in the remote version. 

The hazardous area MagMaster flowmeter sensors 
can be installed in locations defined as CENELEC 
approved Zone 1 or Zone 2: 

EEx e is m IIC T4 (Tamb =60°C) . 

17 

The inside of the pipe is certified to Zone 0. 

The transmitter must be mounted in the safe'area. 

The approval is valid for the following countries: 

Austria, Belgium, Denmark, Finland, France, 
Germany, Ireland, Italy, Netherlands, Norway, 
Portugal, Spain, Sweden, Switzerland and the 
United Kingdom, as a fully harmonised European 
Approval which the member countries have agreed 
to accept . 

The sensors provide complete protection as defined 
without the need to provide external zener barriers. 

Special cables are not required for fitting the .units, 
as the standard cables provided are suitable for this 
purpose. However, a plant bonding conductor is 
required to comply with approval. 

DESCRIPTION 

The hazardous area approved MagMaster is in 
nearly all respects identical to the nonhazardous 
version. The only significant difference is that the 
sensor termination box is larger, containing a 
multiple zener barrier assembly, the operation of 
which is transparent in normal use. 

SPECIFICATION 

This is identical to the nonhazardous area versions 
of MagMaster except that the ambient temperature 
is limited to a maximum of 60°C. 
Note that the T4 (-Iamb max = 60°C ) more 
than adequately includes T1, T2, and T3 
classifications. 
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INSTALLATION 

Installation of a Hazardous Area MagMaster is 

similar to that of the standard version described 
earlier in this manual, but it is essential to pay 
attention to the following points: 

Transmitter 
The MagMaster transmitter must be located in the 
safe area. It must be connected to a single phase 
supply rated at no more that 240 volts. This supply 
must have an isolator and be fused with an HRC 

fuse not exceeding 30 Amps rating. 
(HRC - HBC high rupture/breaking capacity) 

Sensor Cable 
The sensor cable may be either non-armoured 
(STT3200) or armoured (STT3300) or high 
temperature (STT3314) Substitute cables or 
noncontinuous, joined lengths of cable are not 

permitted. 
See also Earthing (below). 

Glands 
Glands as supplied are suitable; substitute glands 
must conform to Ex 'e' requirements (70 C ) and be 

suitable for the cable being used. 

Earthing - 

Connect a plant bonding conductor to the. anti- 
rotation device fitted to one pipe flange. 

To comply with approval requirements, the plant 
bonding conductor or PEC (Protective earth 
conductor /potential equalising conductor) must be 
4mm2 or greater, connect to the plant safety earth 
(earth mat) and provide less than 1 ohm to earth. 

Environmental Protection 
The approval permits installation below ground level 
where provision has been made to prevent flooding. 
However to accommodate accidental flooding (e.g. 
following a pump failure) or if moisture ingress is 

possible, the sensor connection box must be potted 

as soon as connections are completed. Potting is 

supplied. 
For a dry location with no possibility of flooding, it is 

recommended that the unit is not potted. 

Certification does not apply to 
submerged or buried sensors. 

1 

SENSOR CONNECTION BOX WIRING 

The wiring details (see below) are, in general, the 

same as the standard (non-Hazardous Area) remote 
version. However since the safety of the 
system depends upon reliable connections, the 
following points must be observed: 

Prepare cables with care as shown previously 
except that bared cable ends must be 10mm 
long, and not 5mm as for the standard version. 

Remove all wire cuttings. 

Note routing of outer screen earth drain 'wire 
(see illustration, below). 

Sleeve all.exposed conductors. 

Fully insert wires into terminal blocks up to the 
insulation. 

Ensure that terminals, cable clamps, glands 
etc. are fully tightened. 

The sensor connection box 
contains low value fuses. Under 
no circumstances should low 
impedance voltages be applied or 
electrode cleaning be attempted. 

18 
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SAFETY OF PRESSURISED FLOWLINES 

If the flowmeter is to operate at significantly 
more than one bar, see the following EECS 
Newsletter extract. 

The extract applies to any electromagnetic 
flowmeter operated above atmospheric pressure. It 

is not a limitation on the use of the equipment so 

much as a limitation of the approval standards, If the 
plant is deemed unconditionally safe by the following 
criteria then the contents of the newsletter do not 
apply. 

Plant is Unconditionally Safe if: 

Operation is nominally 1 bar. 

Pipeline is operated with no explosive gas 
mixture. 

Pipeline is full of liquid, at any pressure. 

Pipeline is reduced to atmospheric pressure 
before being allowed to drain. 

Pipeline is vented or depressurised, whether 
empty, full or partly full. 

Transmitter is working normally. 

Transmitter is switched off. 

Recommendation - Mount sensor in a low 
part of pipe run - i.e. pipe normally full. 

EXTRACT FROM EECS NEWSLETTER NUMBER 
15 (OCTOBER 1991) 

Certification of intrinsically safe apparatus for use at 
nonatmospheric pressure. 

The certification of intrinsically safe electromagnetic 
flowmeters and like devices which have probes 
protruding into the process fluids have given us 
cause for concern for some time. The problem 
stems from the possibility of voids which contain 
flammable atmospheres occurring within the process 
fluid. If the user can guarantee that such voids will 
not occur, then the inside of the pipe or vessel can 
be classified as a safe area and no further 
precautions are needed. If voids may occur but the 
pressure is not greater than atmospheric, then the 
problem is already taken care of by the intrinsic safe 
certification of the circuit of which the probes form a 

part. Unfortunately, the pressure in the pipe or 
vessel is almost certainly above atmospheric, and 
this is where the problem really lies. The intrinsic 
safety Standard is written and provides data only for 
explosive mixtures at atmospheric pressure. We do 
know that as the pressure of an explosive mixture 
increases, the minimum ignition energy (MIC) 
required to initiate an explosion, decreases. The 
amount of information which we have available on 
this topic is very limited, but we do know that the 

19 

MIC decreases at an alarming rate as the pressure 
increases. 
EECS put the problem to the members of the Heads 
of Testing Laboratories Working Group (HOTL) and 
after some discussion, the unanimous conclusions 
were as follows: 

a. Certificates of conformity with the European 
Standard are valid only for apparatus which 
operates at atmospheric pressure; 

b. the manufacturer must be informed that any 
certificate of conformity will not be valid for 
cases where the apparatus is exposed to 
pressures significantly above atmospheric; 

c. a national or inspection certificate may be 
issued for the apparatus if testing (with the 
appropriate factors of safety) shows that it is 

safe for use at the specified elevated 
pressure. 

We have discussed this recommendation with the 
BASEEFA Advisory Council who have agreed that, if 

satisfactory measures to prevent the occurrence of 
voids cannot be taken, we should advise applicants 
of the limitations of certification of equipment of this 
type and ask them for confirmation that any danger 
arising from this source has been recognised and 
catered for. 

Reproduced from EECS Newsletter No. 15 courtesy 
EECS, Buxton, Derbyshire. 

0 
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ABB Kent-Taylor Limited Worldwide 

AUSTRALIA 
ABB Kent-Taylor Pty Ltd 

Caringbah 

FRANCE 
ABB INSTRUMENTATION 

Paris 

NEW ZEALAND 
ABB Kent -Taylor Ltd 

Auckland 
Tel: (02) 525 2811 Tel: (1) 6987 9100 Tel: (9) 276 1315 
Fax: (02) 526 2269 Fax: (1) 6907 5402 Fax: (9) 276 1337 

AUSTRIA & EASTERN EUROPE 
ABB Kent Europe Ltd. 

Wien,Austria 

GERMANY 
ABB Kent-Taylor GmbH. 

Meerbusch 

NORWAY 
EB Industri and Offshore AS 

Porsgrunn 
Tel: (0222) 798 3153 Tel: (021 59) 52060 Tel: (03) 55 55 40 

Fax: (0222) 799 1753 Fax: (021 59) 1503 Fax: (03) 55 15 59 

BELGIUM 
SA ASEA Brown Boveri 

Brussels 
Tel: (02) 370 7211 

Fax: (02) 332 0543 

CANADA 
ABB Kent-Taylor 

Mississauga, Ontario 
Tel: (416) 629 1428 
Fax: (416) 629 3171 

DENMARK 
ABB Industri AS 

Ballerup 
Tel: (02) 686 210 
Fax: (02) 682 510 

EIRE 

ABB (Ireland) Ltd. 
Dublin 

Tel: (01) 598 690 
Fax: (01) 599 942 

FINLAND 
ABB Signal Oy 

Helsinki 
Tel: (0) 50 691 

Fax: (0) 506 96269 

HONG KONG & CHINA 
Asea Brown Boveri Ltd 

Hong Kong 

Tel: (5) 846 8881 

Fax: (5) 846 8900 

ITALY 
ABB Kent-Taylor SpA 

Lenno (Como) 
Tel: (0344) 58111 
Fax: (0344) 56278 

JAPAN 
ABB Gadelius Industry KK 

Kobe 
Tel: (78) 991 4505 
Fax: (78) 991 4910 

MEXICO 
ABB Kent-Taylor SA de CV 

Edo de Mexico 
Tel: (5) 565 4011 

Fax: (5) 565 5812 

NETHERLANDS 
ABB Componenten BV 

Ijssel 
Tel: (10) 258 2290 
Fax: (10) 458 6559 

OTHER COUNTRIES 
Distributors are available in most 

' other areas of the world. 

SINGAPORE 
ABB Instrumentation(EA) PTE Ltd 

Singapore 
Tel: 481 9801 
Fax: 482 5110 

SOUTH AFRICA 
Kent Measurement Pty Ltd 

Johannesburg 
Tel: (011) 474 8697 
Fax: (011) 474 3232 

SPAIN 
ABB Kent-Taylor SA 

Madrid 
Tel: (01) 439 9000 
Tel: (01) 437 9877 

UNITED STATES OF AMERICA 
ABB Kent-Taylor Inc 

Rochester 
Tel: (716) 292 6050 
Fax: (716) 273 6207 

ZIMBABWE 
ABB Kent International Ltd. 

Harare 
Tel: (4) 728804 
Fax: (4) 728807 

05.08.92 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 106 of 307



U.K. Service Centres 

ST NEOTS 

ABB Kent-Taylor Limited 
Howard Road Eaton Socon 
St Neots Huntingdon 
Cambridgeshire England PE19 3EU 
Tel: 0480 470781 
FAX: 0480 470787 

STONEHOUSE 

ABB Kent-Taylor Limited 
Oldends Lane 
STONEHOUSE 
Gloucestershire GL10 3TA 
Tel: 0453 828882 
FAX: 0453 827856 

MANCHESTER 

ABB Kent-Taylor Limited 
51 Lord Street 
MANCHESTER M3 1HL 
Tel: 061 832 5391 
FAX: 061 839 0184 

NEWCASTLE-UPON-TYNE 

ABB Kent-Taylor Limited 
10 Hannington Street 
NEWCASTLE-UPON-TYNE NE6 1JT 
Tel: 091 2656126 
FAX: 091 224 0036 

FALKIRK 

ABB Kent-Taylor Limited 
Tamfourhill Industrial Estate 
Tamfourhill 
Falkirk 
SCOTLAND FK1 4RT 
Tel: 0324 34110 
FAX: 0324 613393 

A ID II "PIP 
ASEA BROWN BOVERI 

ABB Kent -Taylor Ltd 
Howard Road Eaton Socon 
St Neots Cambridgeshire 
England PE19 3EU 
Telephone: (0480) 475321 
Telex: 32676 FOSCAM G 
Fax: (0480) 217948 

ABB Kent-Taylor Ltd 
Oldends Lane Stonehouse 
Gloucestershire 
England GL10 3TA 
Telephone: (0453) 826661 
Telex: 43127 KENTFP G 
Fax: (0453) 827856 

ABB Kent-Taylor spa 
Via Statale 113 
22016 Lenno (Como) 
Italia 
Telephone: (0344)58111 
Telex: 380044 KENTIL I 

Fax: (0344) 56278 

ABB Kent-Taylor Inc 
PO Box 110 Rochester 
New York 14692 USA fik 
Telephone 716 292 6050 INF 

Fax: 716 273 6207 
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Configuration Manual 
CM/MagMaster/Prov. Iss.2 Jan 93 

MagMasterTm 
Electromagnetic 
Flowmeters 

* ABB Kent-Taylor Ltd 
ASEA BROWN BOVERI 
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ABB Kent-Taylor 

St Neots 

ABB Kent-Taylor is a new world force in process 
instrumentation offering users a total capability in 

the wide range of product lines available, backed 
by the worldwide manufacturing, test, calibration 
and sales and service facilities that are expected 
from a market leader. 

The quality, accuracy and performance of the 
Company's products result from over 100 years 
experience of instrument manufacture, combined 
with a continuous programme of innovative design 
and development to incorporate the latest 
technology. 

The NAMAS Calibration Laboratory No. 0255(B) is 

just one of the ten flow calibration plants operated 
by the Company; and is indicative of ABB Kent- 
Taylor's deditation to quality and accuracy. 

The Company's instrumentation is suitable for a 

wide range of industrial and scientific applications 
such as process control, batch processing, power 
generation, heat treatment, heating and ventilation, 
laboratories, food, chemical, petrochemical and 
water industries.. 

All products are backed by a high standard of 
technology, service and engineering support, from 
skilled, experienced sales and design engineers. 
Kent also provides a comprehensive after sales 
service from five regional service centres 
strategically located throughout the UK. 

ABB Kent-Taylor - a comprehensive process 
instrumentation range 

Sensors, transmitters and related instruments for 
flow, temperature, pressure, level and other 
process variables 

Flowmeters - electromagnetic, ultrasonic,turbine, 
differential pressure, Wedge, rotary shunt, pitot. 
Differential Pressure transmitters - electronic and 
pneumatic. 
Temperature - sensors and transmitters, fibre optic 
systems. 
Pressure transmitters. 
Level - sensors and controllers. 
Tank gauging systems 
Cable-length measuring systems. 

855750 
Part 1 : 1987 
ISO 90001 1987 
and 
EN29001 1987 
Cert No. Q5907 

Stonehouse 

lulu 

Citk 

CHM lawn 

Certificate No. FM 21106 
CALIBRATION 

No. 0255 

Indicators, recorders, controllers and process 
management systems 

Recorders - circular and strip-chart types - single 
and multi-point - for temperature, pressure, flow 
and many other process measurements. 
Controllers - digital display, electronic, pneumatic. 
Discrete single-loop and multi-loop controllers 
which can be linked to a common display station, 
process computer or personal computer. 
Pneumatic panel or rack-mounted,display and 
control instrumentation. 

Liquid and gas monitors and analysers for 
on-line and laboratory applications 

Sensors - pH, redox, selective iron, conductivity. 
Monitors and Analysers - for water quality 
monitoring in environmental and power generation 
applications. 
Packaged analytical instrumentation 
laboratories. 
Gas analysers - zirconia, paramagnetic, infrared, 
thermal conductivity. 

Health and Safety at Work Act 1974 (UK) 
Section 6(4) of the above Act requires 
manufacturers to advise their customers on the 
safety and handling precautions to be observed 
when installing, operating, maintaining, and servicing 
their products. Accordingly, the following points 
should be noted: 
1. The relevant sections of these instructions 

should be carefully read before proceeding. 
2. Installation, operation, maintenance and 

servicing should be carried out by suitably 
trained personnel and in accordance with the 
information given. 

3. Normal safety procedures must be taken to 
avoid the possibility of an accident occurring. 

Safety advice concerning the use of the equipment Aft 
described in this manual may be obtained from the 
Company address on the back cover, together with 
servicing and spares information. 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 109 of 307



 

CONTENTS I 

INTRODUCTION 1 

CONFIGURING THE TRANSMITTER 2 
GETTING STARTED 2 
SELECTING AN ITEM 3 
THE MAIN MENU 3 
PASSWORD ACCESS 4 
CHANGING PASSWORDS 5 
CHANGING THE VALUE OF A PARAMETER 6 
ALARM PARAMETERS 7 
ADVANCED TECHNIQUES 7 
FAULT FINDING 8 

APPENDIX A 9 
PROGRAMMING THE TRANSMITTER WITH A DATA TERMINAL 9 

APPENDIX B 15 
PARAMETER TREE STRUCTURE 15 
DESCRIPTION OF PARAMETERS 19 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 110 of 307



INTRODUCTION I 
The ABB Kent-Taylor MagMasterTm is a range of 
high precision electromagnetic flowmeters for the 
measurement of electrically conductive fluids. 

The meters can be fitted with either integral or 
I 

I 

remote digital microprocessor based transmitters. 

jir 
This manual provides details to enable the 
transmitter to be reconfigured from default 

11' 

1 

parameters as set up initially by the factory or from 
! parameters as specially ordered. 
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CONFIGURING THE TRANSMITTER I 

GETTING STARTED1 

PC, Terminal etc. 

Electronic 
Organiser etc. 

9-way D-Type 
Connector 

Slide cover to 
reveal 
connector 

The Transmitter is delivered set up with your 
chosen units, or otherwise set with default 
values. 

If you need to change the transmitter 
configuration for any reason, this may be done 
by connecting a terminal device e.g. Personal 
Computer, Electronic Organiser etc., to the 
transmitter via the 9-way D-Type connector, 
found by sliding the movable section of the 
transmitter cover in the direction of the cable 
glands. 

Special software is not required for configuring 
the transmitter; any communication program will 

suffice (See APPENDIX A for details of 
connection of data terminals etc. to the 
transmitter). 

Connect the programming terminal to the transmitter, as detailed above and in APPENDIX A. 

With conn 
below: 

s made and the power switched on to the transmitter and terminal:proceed as shown 
= RETURN, EXE etc. ) 

KEY PRESS 

ICJ 

. etc. 

DISPLAY 
ABB Kent-Taylor 
ProcessMagmaster 
V X.)0( Date 

Read 1> 

Disp 2> 

Login 3> 

Quit Q> 

Read 1> 

. etc. 

2 

REMARKS 

Indicates model variant (Process or Slurry) , 

software version and date. 

First item of the Main Menu 

Second item of the Main Menu 

Third item of the Main Menu 

Circulating around the Main Menu 

First item of the Main Menu 

. etc. 
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SELECTING AN ITEM I 

Example: To select the Read sub-menu: 

From anywhere in the Main Menu enter the number or letter associated with the required menu item 
('1' in this case). 

KEY PRESS 

ICI 

1E3 

THE MAIN MENU 

DISPLAY REMARKS 

Read Flow 1> X.)00( 'Read' sub-menu selected. 
First item of 'Read' sub-menu, (Read Flow) 
displayed with current flow value (X.XXX). 

Read % 2 > X.)00( Second parameter of 'Read' sub-menu. 

Read Fwd 3> )000( Third item of 'Read' sub-menu. 

etc. 
Read Quit Q > 

Read Flow 1> 

Bye 

etc. 

Circulating around 'Read' sub-menu. 

Entering a 'Q' from anywhere in 'Read' 
sub-menu returns you to the top of the 
Main Menu. 

Entering a 'Q' from the Main Menu, exits 
the system, i.e. back to GETTING 
STARTED 

The Main Menu consists of the following items which are accessible with the correct password as 
shown (See later for PASSWORD ACCESS). 

SECURITY ACCESS 

No security password required 

User security password required 

Engineer security password 
required 

{ 

Read 1 > 

Disp 2 

Login 3 

Flow 4 > 

Anlg 5 

PIs 6> 
Tot 7 > 

Read flow rate, totaliser etc. 

Set display options 

Enter Passwords 

Set up units of flow measurement and range 

Set up analogue output 

Set up pulse output and totaliser 

I Set up totaliser units 

Set up alarm operation 

Set up empty pipe detection 

Set up input contact function 

Alm 8 > 

hot 9> 
Mtsnsr A > 

Snsr B > 

Test C > 

Quit Q > 

3 

Sensor calibration details etc.. 

Test operation of flowmeter system 

Exit 
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[PASSWORD ACCESS I 

Only the first three items of the Main Menu are accessible without entering a security paSsword. This 
default level occurs each time the programming sequence is accessed (i.e. after a 'Quit' command from 
the Main Menu) and is the LEVEL 0 access. 

A 'user' password allows access to items 1 to 9 in the Main Menu. This is LEVEL 1 access 

An 'engineer' password allows access to all items in the Main Menu. This is LEVEL 2 access. 

NOTE: If no entries are made during a 30 minute period, security level is returned to level '0' and 

the menu system exits. 

GAINING ACCESS TO THE USER LEVEL. 

From anywhere in the Main Menu: 

KEY PRESS 

rff 

DISPLAY 

Login En 1 > 0 

Login En 1 > 0? 

Login En 1 >1 

REMARKS 

'0' indicates current security level 

Security Levels: 0 = Default on startup 
1 = Level 1 (user) 
2 = Level 2 (engineer) 

Associated number entered (1 in this case) 
to select the parameter required. 

'?' indicates that a change may be made to 
this parameter. 

The '1' after the ' > ' prompt indicates that 
the correct password (user) was entered 
and that Level 1 access is now in use. 

'user', (lower case) is the default password. 
See CHANGING PASSWORDS if a 

different password is required. 

GAINING ACCESS TO THE ENGINEER LEVEL. 

From anywhere in the Main Menu: 

10 

security 

Security Levels: 0 = Default on startup 
1 = Level 1 (user) 

-2 = Level 2 (engineer) 

Associated number entered (1 in this case) 
to select the parameter required. 

Login En 1 > 0 '0' indicates current level 

Login En 1 > 0? 

1 > 2 Login En 

4 

'?' indicates that a change may be made to 
this parameter. 

The '2' after the ' >' prompt indicates that 
the correct password (engineer) was 
entered and that Level 2 access is now in 

use. 

'engineer', (lower case) is the default 
password. See CHANGING PASSWORDS 
if a different password is required. 
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CHANGING PASSWORDS I 

CHANGING THE LEVEL 1 (USER) PASSWORD 

NOTE: Level 2 (Engineer) access is required to change passwords. See PASSWORD ACCESS. 

From the Main Menu 

KEY PRESS 

ra- IU 

DISPLAY REMARKS 

Login En 1> 2 

Login Key 2>? 

NOTE: Any letter and/or number sequence 
may be used for a password but 
access will require the EXACT copy 
of this, including case. 

'2' indicates security level 2 in operation. 

'?' indicates that a change may be made to 
the existing level 1 password: 
Entering the associated number (2) of this 
parameter, selects it. 

Login Key 2> Level 1 password now changed to 'pass1'. 

NOTE: After a 'QUIT' command from the Main Menu access is returned to LEVEL 0. 

CHANGING THE LEVEL 2 (ENGINEER) PASSWORD 

NOTE: Level 2 (Engineer) access is required to change passwords. See PASSWORD ACCESS. 

From the Main Menu 

10 

111 ID 

Login En 1> 2 

Login Key 3 > ? 

NOTE: Any letter and/or number sequence 
may be used for a password but 
access will require the EXACT copy 
of this, including case. 

'2' indicates security level 2 in operation. 

'?" indicates that a change may be made to 
the existing level 2 password. 
Entering the associated number (3) of this 
parameter, selects it. 

Login Key 3> Level 2 password now changed to 'pass2'. 

NOTE: After a 'QUIT' command from the Main Menu access is returned to LEVEL 0. 
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CHANGING THE VALUE OF A PARAMETER 

NUMERICAL VALUE PARAMETERS 

Items displayed with no value following the ' >' prompt will display a further sub-menu if its associated 
number is entered. 

If a value is displayed after the ' >' prompt, the item is.a parameter: to change the value of a parameter, 
type the parameter number followed by ENTER, EXE, etc.. The subsequent '?' prompt indicates that a 
new value can now be entered. 

Example: From the Main Menu (with user or engineer level access) 

KEY PRESS DISPLAY REMARKS 

Flow Rng 1 > )0000( Flow sub-menu selected. 
First item of Flow sub-menu, (Flow Rng) 
displayed with present 100% flow range 
value (X000(). 

Flow Rng 1> )0000(? Entering associated number, '1' selects this 
parameter. 

'?" indicates that a new value may be 
entered for 100% flow range figure )0000( 

Flow Rng 1> YY.YY New value (YY.YY) entered. 

NOTE: Many parameters, e.g. the flowrate, are calculated internally, and the new value entered will be 
ignored. 

LOGIC ('1' or '0') VALUE PARAMETERS (Excluding Alarm Parameters) 

Sub-menus such as Flow Units , Tot Units, Tot Mult (multipliers) etc. will only require one item of these 
units to be selected at any time. A '1' after the ' >' prompt in this type of menu indicates that an item is 
selected and a '0' indicates non-selection. If a '1' is entered anywhere in such a menu list, all the 
remaining items will be changed automatically to a '0'. 
NOTE: This does NOT refer to Alarm Menus. See later. 

Example: 

KEY PRESS 

1E1 

1E3 

From the Main Menu (with user or engineer level access) 

DISPLAY 

Flow Rng 1> 

Flow Unit Ltr 1> 1 

Flow Unit Igal 3 >0 

Flow Unit Igal 3 >0? 

Flow Unit Igal 3 >1 

6 

REMARKS 

Flow sub-menu selected. 

Item 2 of the Flow sub-menu (Flow Unit) 
selected, and the '1' after the ' > ' prompt 
shows that this is the unit at present in use. 

The next Item (3) of the Flow unit sub- 
menu, 'Imperial gallons' is now shown with 
the '0' indicating that this unit is not at 
present in use. 

Entering '3' selects the parameter and the 
'?' indicates that the value '0' can be 
changed if required. 

Flow unit, gallons selected, indicated by the 
'1'. Circulating around this menu will show 
that all other items indicate '0'. 
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ALARM PARAMETERS I 

Alarm Parameters are selected with a '1' and deselected with a '0' as shown in the previous types, but 
any combination of Alarm Parameters may be selected or deselected as required. Automatic 
deselection of unrequired parameters does not take place with alarm parameters. 

ADVANCED TECHNIQUES I 

FAST SELECTION OF PARAMETERS 

(Refer to the Parameter tree structure diagram) 

Example: To select 'Flow Unit Igal' from anywhere in the parameter 'tree': 

KEY PRESS 

In 1E1 

DISPLAY 

Read 1 > 

Flow Unit Igal 3 >0? 

REMARKS 

e.g. 

Operation of the Escape Key resets the 
prompt to the START position. 

4 2 3 routes the prompt through the 
required menus to the Flow Unit Menu. 

'0' indicates that the gallon units are 
deselected. 

'?' indicates that it is possible to change the 
value to a '1' if required. 

Any route through the tree structure can be similarly processed if the associated numbers and/or letters 
for the route are known (See Parameter tree structure diagram) 

e.g. ESC B 5 3 followed by RETURN will select Sensor, Factor 3 data. 

FAST SELECTION PLUS DATA ENTRY 

Example: To select the route and enter data into a parameter with one command: 

KEY PRESS 

Esc re 

DISPLAY REMARKS 

Flow Unit Igal 3 > 0 e.g. 

'Escape' resets the prompt to the START 
position. 

'5 3 2' is the route to the Reverse Analogue 
Direction parameter. 

'*' simulates the RETURN key without 
terminating the sequence, which would 
occur if the normal RETURN key was used. 

'1' is entered to select the parameter. 
NOTE: Any other necessary data can be 
entered at this point; e.g. with the correct 
routing, a password could be entered. 

The RETURN key completes the command. 

7 
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FAULT FINDING I 

The transmitter has built in alarm indication which 
interrupts the transmitter local display (see 
STARTUP) and is also accessible for checking on a 
data terminal display in 'Read Alm' parameter ('16' 
from Main Menu). 

The table below' shows possible indicated alarms. 

Display Alarm . 

MTSnsr Empty Sensor 

Hi High flow 

Lo Low flow 

An Ig Analogue over range 

Pls Pulse frequency limited 

Coil Sensor Coil open circuit 

19, 20, 21 Contact factory 
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PROGRAMMING THE TRANSMITTER WITH A DATA TERMINAL I 

The nine pin transmitter front panel connector is compatible with most serial devices, e.g. PSION Organiser, 
IBM PC, using proprietary adaptors where required. This connection is for loCal' use only, i.e. for up to 
approximately 5 metres between transmitter and data terminal. 
The optional RS422/423 interface may be used, for considerably greater distances. 

Most serial data terminals may be connected to the transmitter providing that the following three 
requirements are met: 

1. The data rate (transmit and receive) is 4800 Baud. 
2. The data format is: 

1 start bit 
8 data bits, no parity 

(ASCII code) 
1 stop bit 

3. Format for computer entry is as above plus the control codes to alter response are typically as 
follows: 

X OFF ESC X OFF Parameter Number Optional New Value 

Where 'X OFF' suppresses character echo, and the reply consists of the value only. 

'ESC' forces the parameter number to start from the top of the Menu Tree. 

'*' Separates the Parameter Number from the New Value. 

N.B. If no value is entered before pressing ENTER, RETURN, etc, the current value is returned. 

XON and/or ENTER will cancel the XOFF control. 

Consult the Handbook for your particular terminal device. 

Many Communications software packages are available and in use, and can be used to interface with the 
MagMasterTM. 

The following is a sample of typical communications programmes and setup details for interfacing with the 
MagMasterTm. 

USING PERSONAL COMPUTERS WITH MAGMASTER 

A personal computer can be used to communicate with MagMaster to set up its operating parameters. The 
only requirements are: 

.1) The computer can be any make or type (e.g. Apple, BBC, Atari, Amiga, Commodore etc., etc.) but it 
must be equipped with a serial communications port capable of operation at 4800 baud. (RS232C is 
the most common type). Most computers are fitted with this as standard. It is not possible to give 
specific instructions for all types of computer because of the large number of computers available, 
but reference to the instructions of the machine to be used will provide the necessary information. A 
"dumb terminal" usually found connected to a mainframe computer can also be used for configuring 
MagMaster. 

9 
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A 

2) The computer must be equipped with Terminal emulation software. In many machines (for example 
the BBC computer) this is built in, in others (IBM PC andAT for example) this has to be added. The 
software is not special in any way and there are many programmes on the market which provide or 
include this function, all of which are suitable for MagMaster use. Typical examples for the IBM 
PC/AT are: 

Central Point's PC Tools 
Microsoft Windows 
Odyssey 
Procomm Plus 
VBC.EXE 
AQUAMAG.EXE 

(Desktop Telecommunications) 
(Built in Terminal Emulator ) 

(Shareware programme ) 

(Shareware programme) 
(ABB Kent-Taylor) 
(VBC.EXE upgrade) 

In all cases the Comms port parameters need to be set up as below; this function is normally provided as 

part of the software package being used. 

SETTINGS 

BAUD RATE 
DATA BITS 
STOP BITS 
PARITY 
HANDSHAKING 
COMMS PORT 

INTERCONNECTION DETAILS 

9-pin to 9-pin 

4800 
8 

1 

NONE 
NONE (OR RTS/CTS) 
As Appropriate (COM1, COM2 etc.) 

9-pin to 25-pin 
2 3 2 2 

3 2 3 3 

4 6 4 6 

5 5 5 7 

6 4 6 20 
7 8 7 5 

8 7 8 4 

The most common reason for lack of communication between a MagMaster and a computer or terminal, 

assuming that everything is set up as above, is the interconnecting lead. The correct lead to use is a 

LAPLINK lead, also known as a NULL MODEM. This is a lead which is designed to connect the 

communication ports of two computers together, and therefore the internal wiring "crosses over" 
(see INTERCONNECTION DETAILS above). A serial printer lead will therefore not be suitable. 

However, where the incorrect lead has been fitted, correct operation will normally result if the wires on pins' 2 

and 3 of one of the connectors, are swapped over. 

PC TOOLS 

From the 'Desktop : Telecommunications' utility, use 'Edit : Create new entry' to enter the serial settings as 

required above, and use 'Modem : Setup' to select the COMMS Port. 

Use F8 or select 'Manual' to run the utility as a terminal emulator. Press ALT and ESC together once (the 

MENU bar will show 'ALT-ESC On'). This will allow the ESC key to be used with MagMaster. 

WINDOWS 'TERMINAL' 

Use 'Settings : Communications' to set up terminal settings as above. 
NOTE: Avoid using the backspace key for editing, as this produces misleading results with the Windows 
Terminal display. Use the Delete key instead for this function. 

ODYSSEY AND PROCOMM PLUS 

Use the Port and Setup menus to configure the settings as above. 

10 
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'VBC' and 'AQUAMAG' 

These two programmes are very similar and provide a basic, but totally adequate, communication facility for 
MagMaster. The programmes are configured ready to use with COM1. They will also terminate if the serial 
port is not connected. 

QUICK SET-UP FOR PSION SERIES 3 

The following instructions are a'quick guide to setting up a Psion Series-3 for use with a MagMaster. Refer to 
the Psion Series-3 Instruction Manuals for full information. These steps are only necessary the first time that 
the Series 3 is used. 

1) Fit batteries to Organiser as described in Series 3 User guide page 3. Note ERRATUM sheet packed 
with unit. 

2) Use the Esc key to turn it on and then use T and 4. keys, followed by Enter to select the language 
required (only some variants have this facility). 

3) There may be a warning that the Backup battery is low, if so this can be ignored at this stage. (a new 
backup battery should be fitted later -see manual). If this happens press the Esc key. 

To ensure sufficient memory is available, close down the applications 'Data', 'Word', and 'Agenda' as 
follows: - 

Move the highlight block with(-- or -'to application, press 'Delete', followed by 'Y' 

Switch off by holding down L..) and 1 together. 

4) Assemble the Psion 3-link cable as described in the 3-link manual page 2 onwards, and plug it in to 
the connector on the left side of the Series 3. 

5) Press Esc to switch on again, this will give the system screen, showing the applications available. 
Press the Menu key, and use the <- and -' keys to select the "Apps" menu (the centre menu). 
Select "Install application" by using the 1' and 1 keys then press Enter. 

Short cut: from the system screen, hold down --) and press I. 

6) Press 1 key to select disk and then <- and -' to select "C". The top line should now show 
"Comms.app" If so press Enter . (If not press the 1' and then use the <- and -) keys, to select it, 
then press Enter). A new icon will appear, a picture of the organiser connected to a computer. 

7) If necessary, use the cursor keys to highlight "Comms[C]", and press Enter to run the 
communications application. One of two possibilities will occur: 

a) The screen will blank briefly and then a box containing a flashing cursor will appear, together 
with a message "Online...." Proceed to step 8. 

b) A message "No system memory" appears. Use the cursor keys to move the highlighted 
block to any application name in bold text (e.g. Agenda, Calc, World, etc.). Press the Delete 
key, and press Y for Yes, to turn off the application, so as to free memory. 

Move the highlight back to "Comms[C]" and repeat step 7. 

8) Hold down kJ and press J. Use the cursor keys 
below: 

Set Serial Port 

* Baud rate 4800 
* Data bits 8 

* stop bits 1 

* parity none 
'Ignore parity yes 

Press Enter when finished. 

11 
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9) Hold down 1-1 and press K,. to set up handshakes as below. 

Set Serial Handshake 

Xon/Xoff off 
* Rts/Cts off 
* Dsr /Dtr off 
*Dcd off 

10) Press they and '0' keys, followed by 1, to select drive 'Internal' and then presst. 
Type in a suitable name, e.g. 'MagMaster' (8 characters max.) and press 'Enter', to save the 
settings for future use. 

The Series 3 is now ready for use with the MagMaster transmitter, as described in this Configuration Manual. 

SET UP FOR PSION ORGANISER II (CM, XP, LZ, LZ64) 

NOTE: It is recommended that the mains adapter is used to power the 'Organiser' where possible. 

1. Connect the Psion Organiser Communications Link Adapter to the MagMaster Transmitter using a 

suitable adapter lead consisting of a 25-pin D-Type plug to 9-pin D-Type socket (available as a Psion 
accessory). 

2. Scroll through the following list of items which will be shown on the 'screen' in the Comms 'SETUP' 
mode. 

BAUD 4800 
PARITY NONE 
BITS 8 

STOP 2 

HAND NONE 
PROTOCOL NONE 
ECHO HOST 
WIDTH NONE 
TIMEOUT NONE 
REOL <CR><LF> 
REOF NONE 
RTRN NONE 
TEOL <CR > 
TEOF NONE 
URN NONE 

Enter the following numbers to give the operations shown in the above: 

13,10 <CR> <LF>- 

13 <CR> 

Select 'TERM' from the 'Comms' menu to allow communication with the MagMaster Transmitter. 
Set COMMS to 'No Handshaking', 'No translations'. 

Set the MagMaster Display Mode (Parameter '21') to '1'. (Refer to CHANGING THE VALUE OF A SUB- 
MENU PARAMETER in this manual). 
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KEYBOARD DESIGNATIONS (PSION ORGANISER II) 

Function 

DEL 

ESC 

Key 

EXE 

DEL 

A 

NOTE: The T and J. keys cannot be used, as these enable and disable the Organiser data, output. 

Consult the Psion Organiser handbook for further information. 

13 
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DESCRIPTION OF PARAMETERS I 
Select the access number or letter, of any of the items in'the Main Menu, followed by a CR (RETURN 
etc.), to access its associated sub-menu. It is not necessary for the parameter to be displayed to select it 
by number. 
NOTE: The correct security level must be selected in Login parameter below to access certain 

parameters. See headings in this description or access notes against individual parameters. 

Select the access number or letter of any item in a sub-menu, followed by a CR, to read the value or to 
change it as necessary. (CR)s without an access code cycles through a menu continuously without 
accessing a parameter. All 'live' data displayed is updated each second. 

Main Menu 

I 

'Read 1 

Requires Level 2 access > 

Sub -menus Remarks 

Read Flow 1 > 

Read % 2> 

Read Fwd 3> 

Read Rev 4 > 

Read Net 5 > 

Read Alm 6> 

Read Vel 7 

Read Quit Q > 

Disp 2 > I j 2 

Flowrate in chosen units. 

Flow rate as a percentage of range 

Accumulated total in forward totaliser * 

Accumulated total in reverse totaliser * 

Net Total ( = Forward minus Reverse) 

Current active alarms. 

True flow velocity in m/s, or ft/s if flow units are in Ugal 
or ft-3. 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

Resettable to zero if Tot ClrEn is set ('73' from Main Menu) 

Disp Mode 

Disp Res 2 > 

Disp Quit Q > 

Login 3 > 1--1 3 

Requires Level 2 access > 

Requires Level 2 access > 

olIMIN 

Login En 1 > 0 

Login Key 2 > 

Login Key 

Set single, double or multi-line display. 
0 = Single line display 
1 = 2 line display 
2 = New line for each display update 

(e.g. for printers etc.) 

Set resolution of flow display. 
Enter number of decimal places required. 

Enter Q (CR) to return to Main Menu, or (CR) to 
cycle around this menu. 

Shows current security level (0 = default) 
Enter password for level required. 
'user' = Default for Level 1 

'engineer' = Default for Level 2 

Enter new password to replace existing level 1 word . 

3 > I Enter new password to replace existing level 2 word . 

Login Quit Q > Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

NOTE: Access level selected is reset to Level 0 after a 'Quit' from. Main Menu. 

19 
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Main Menu Sub-menus Remarks 

THE FOLLOWING PARAMETERS REQUIRE 'LEVEL 1' OR 'LEVEL 2' ACCESS. 
(Enter passwords in 'Login En' parameter above) 

4 4.11-1 

100% flow range 

Flow measurement 'units ' selection 
Enter a '1' in ONE parameter ONLY 

to select required units: 

IFlow 4 >. 

FloW Rng 1 > -I Enter 

Flow Unit 2 

Flow Unit Ltr 1 > 1 Litres 

Flow Unit m-3 2 > 0 Cubic metres 

(Flow Unit Igal 3> 0 I Imperial gallons 

Flow Unit Ugal 4> 0 U.S. gallons 

Flow Unit ft-3 5> 0 Cubic feet 

Flow Unit Quit Q > Enter Q (CR) to return to Flow 
Menu or (CR) to cycle around 
this menu. 

Flow unit 'multiplier' selection 
Enter a '1' in ONE parameter ONLY 

to select required units: 

3 Flow Mult 3 

Flow Mult m 1> 0 Milli 

Flow Mult c 2 > 0 Centi 

Flow Mult 3 > 1 Unity 

Flow Mult h 4 > 0 Hundreds 

Flow Mult k 5> 0 Thousands 

Flow Mult M 6> 0 Millions 

Flow Mult Quit Q > Enter Q (CR) to return to Flow 
Menu or (CR) to cycle around 
this menu. 

Flow Time 4 

Flow Rsprls 5 > 

4 
Flow 'time unit' selection 

Enter a '1' in ONE parameter ONLY 
to select required units: 

Seconds Flow Time s 1> 1 

Flow Time Min 2 > 0 

FloW Time Hr 3 > 0 

Flow Time Dy 4> 0 

Flow Time Wk 5 > 0 

Flow Time Quit Q > 

Display 
Setting Seconds 

2 2 
3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

20 

Minutes 

HoUrs 

Days 

Weeks 

Enter Q (CR) to return to Flow 
Menu or (CR) to cycle around 
this menu. 

Nominal Time Constant (seconds) for 
Output. 

Enter Display Setting value from table 
for time constant required. 

contd. 
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Main Menu 

Requires Level 2 access> 

Sub-menus 

Flow Probe 6> 6 4.) 

Remarks 

Set additional parameters for 
insertion probes. 

Insertion factor for probes. 

Flow profile correction 
factor. 

Enter Q (CR) to return to 
Flow Menu or (CR) to cycle 
around this menu. 

Flow Probe Ins 1> 

Flow Probe Prof 2> 

Flow Probe Quit Q> 

Flow % 

Flow Cutoff 8> 

Flow Quit Q> 

B 

Displays current flow as percentage of range. 

Flow velocity in mm/s below which all outputs are set 
to zero. 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

Anlg 5 > 
5 

Enter output current in mA for 100% flow (05 FSD 5 21). Anlg Fsd 1 > 20 

Enter output current in mA for 0% flow (0 5..ZER05 21). Anlg Zero 2 > 4 

Select direction of operation for Anlg Dir 3 
analogue output. 

AnIg mA 4 

Anlg Quit Q > 

!Pis 6 > I J 

6 

Requires Level 2 access > 

Requires Level 2 access > 

Anlg Dir Fwd 1 >1 Analogue output responds 
forward flow.* to 

Anlg Dir Rev 2 >0 Analogue output respo'nds 
to reverse flow.* 

Anlg Dir Quit 3 > Enter Q (CR) to return to 
Anlg Menu or (CR) to cycle 
around this menu. 

Displays present output current in mA. 

Enter Q (CR) to return to Main Menu or (CR) to cycle 
around this menu. 

* Select both parameters for bidirectional operation 
(e.g. when dual current output is fitted). 
If both are zero, then lout is also zero. 

Pls Fact 1 > 

Pls Cutoff 2 > 

Pls Max 3 > 

Pls Hz 4 > 

Pls Idle 5 > 

Pls Size 6 > 

Pls Quit Q> 

Enter required output pulses per flow volume unit. 

Flow rate (%) below which pulse output and totaliser 
cease to operate. 

Maximum output frequency in Hz. 

Display of present value of output frequency in Hz. 

Pulse output level in Idle (off) state. 

Enter output pulse width in msecs. (Value will be 
rounded to nearest 10msec.) - Set to '0' for square 
wave output. 

Enter 0 (CR) to return to Main Menu or (CR) to cycle 
around this menu. 

contd. 
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B 

Main Menu 

I Tot 7> 7 

Sub-menus Remarks 

Tot Unit 1 > Select totaliser measurement units 

Enter a '1' in ONE parameter ONLY 
to select required units: 

Tot Unit Ltr 1 > 1 Litres 

Tot Unit m-3 2> 0 Cubic metres 

Tot Unit Igal 3> 0 Imperial gallons 

Tot Unit Ugal 4 > 0 U.S. gallons 

Tot Unit ft-3 5> 0 Cubic feet 

Tot Unit Quit Q > Enter Q (CR) to return to 
Flow Menu or (CR) to cycle 
around this menu. 

'Tot Mu It 2 > 2 Select multiplier units required. 

Enter a '1' in ONE parameter ONLY 
to select required units: 

Tot Mult m 1 > 0 Milli 

Tot Mult c 2> 0 Centi 

Tot Mult 3> 1 Unity 

Tot Mult h 4> 0 Hundreds 

Tot Mult k 5> 0 Thousands 

Tot Mult M 6> 0 
. Millions 

Tot Mult Quit Q > Enter Q (CR) to return to 
Tot Menu or (CR) to cycle 
around this menu. 

Tot ClrEnab 3 > 

Tot Quit Q > 

Enter '1' (CR) to enable totaliser reset function to be 
used from terminal or transmitter display. 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

22 
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Alm No1 Fault 3> 1 I 

Main Menu 

!Alm 8 > 8 

B 

Sub-menus Remarks 

Alm No1 1 > 

Alm No2 2 > 

Select Alarm 1 output functions. Any 
combination of alarms may be set 

'1' = selected. '0' = deselected 

Alm No1 Idle 1 > 0 

Alm No1 En 2 > 1 

Alm No1 Fwd 4> 1 

Alm No1 Rev 5> 0 

Alm No1 Cutoff 6> 1 

Alm No1 Mtsnsr 7> 0 

Alm No1 Hi 8> 1 

Alm No1 Lo 9> 0 

Alm No1 Anlg A> 1 

Alm No1 Pls B> 1 _ 

Alm No1 Quit Q> 

2 

Idle state for alarm output. 

0 - Alarm output disabled 
1 - Alarm output enabled 

Output alarm for Measure- 
ment fault. 

Output alarm for forward 
flow. 

Output alarm for reverse 
flow. 

Output alarm for Pulse 
Output Cutoff. 

Output alarm for empty 
sensor. 

Output alarm for High Flow 
Alarm. 

Output alarm for Low Flow 
Alarm. 

Output alarm for Analogue 
Output Overange. 

Output alarm for Pulse 
Output Overange. 

Enter 0 (CR) to return to 
Alm Menu or (CR) to cycle 
around this menu. 

H.--1Select Alarm 2 output functions. Any 
combination of alarms may be set 

NOTE: The parameters for Alm No2 are identical to those of 
Alm No1 above and can therefore be similarly configured as 
required. 

'Alm Trip 3 > 

Select high and low flow alarm trip points. 

+117 
Alm Trip Hi 1 > 

Alm Trip Lo 2> 

Alm Trip Hyst 3> 

Alm Trip Quit Q> 

23 

High flow alarm trip point as 
%age of range. 

Low flow alarm trip point as 
%age of range. 

Enter hysteresis for alarms 

Enter Q (CR to return to 
Alm Menu or (CR) to cycle 
around this menu. 
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B 

Main Menu 

I Inpt 9 > 

Requires Level 2 access > 

` Mtsnsr A> 

Snsr 

Sub-menus Remarks 

Set up function of external logic input (EXT UP + , EXT 
terminals on transmitter cable termination BLK2). 

Inpt Off 1 > 

Inpt Clr 2 > 

lnpt Hld 3 > 

lnpt Idle 4 > 

Inpt Quit 0 > 

Contact input disabled 

Active level on contact input will reset totaliser if '1' 
is entered. 

Active level on contact input will hold flowmeter 
output value if '1' is entered. 

Enter inactive state of input contact 
('1' for Hi normal: '0' for Lo normal). 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

THE FOLLOWING PARAMETERS REQUIRE 'LEVEL 2' ACCESS. 
Enter password in 'Login En' parameter above ( '31' from Main Menu) 

B> 

A Set up empty pipe detection. 

Mtsnsr Trip 1 > 

Mtsnsr my 2 > 

Mtsnsr Quit 0 > 

1-1B14t 

Set empty pipe detector trip threshold * . 

Measured value of fluid conductivity *. 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

* Conductivity units are approximately pS/cm x 10. 

Sensor calibration details etc.. 

Snsr No 1 > 

Snsr Tag 2 > 

Snsr Size 3 > 

Snsr Vel 4 > 

Snsr Fact 

Serial number of sensor. 

Tag number of sensor. 

Sensor calibrated bore, in millimetres. 

Displays the current velocity in the sensor. 
('Snsr Probe' on early versions. Do NOT alter value). 

H^ 

Snsr Quit Q > 

Snsr Fact 1 > 

Snsr Fact 2 > 

Snsr Fact 3 > 

Snsr Fact 4 > 

Snsr Quit Q > 

}Sensor calibration 
data - Should agree 
with sensor data label 

Enter Q (CR) to return to Main Menu or (CR) to 
cycle around this menu. 

24 
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Main Menu 

Test C> C 

Sub-menus Remarks 

System Test: Exercises all outputs (as programmed) from manually 
entered flowrate. 

Test Mode 1 > 

Test Flow 2 > 

Test % 3 > 

Test Hz 4 > 

Test mA 5 > 

Test Vel 6 > 

Test Alm 7 > 

Test Txv 8 > 

Test Quit Q > 

If set to '1', transmitter is in 'Test.Mode'. 

Displays current flow rate: If in 'Test Mode', then any 
value may be entered manually. 

Flow rate as a percentage. 

Output frequency. 

Output current. 

Flow velocity in sensor. 

Shows currently active alarms, 
sequentially ('Clr' indicates 
no alarms active). 

}Calculated from 
'Test Flow 2' above 

Flow velocity (uncorrected for sensor calibration). 

Enter Q (CR) to return to Main Menu or (CR) to cycle 
around this menu. 

NOTE: 'Test Mode' self cancels after 30 minutes, if no further entries are made 

END OF PARAMETERS 

25 
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ABB Kent-Taylor Limited Worldwide 

AUSTRALIA 
ABB Kent-Taylor Pty Ltd 

Caringbah 

FRANCE 
ABB INSTRUMENTATION 

Paris 

NEW ZEALAND 
ABB Kent -Taylor Ltd 

Auckland 
Tel: (02) 525 2811 Tel: (1) 6907 9100 Tel: (9) 276 1315 
Fax: (02) 526 2269 Fax: (1) 6907 5402 Fax: (9) 276 1337 

AUSTRIA & EASTERN EUROPE 

ABB Kent Europe Ltd. 
Wien,Austria 

GERMANY 
ABB Kent-Taylor GmbH. 

Meerbusch 

NORWAY 
EB Industri and Offshore AS 

Porsgrunn 
Tel: (0222) 798 3153 Tel: (021 59) 52060 Tel: (03) 55 55 40 

Fax: (0222) 799 1753 Fax: (021 59) 1503 Fax: (03) 55 15 59 

BELGIUM 
SA ASEA Brown Boveri 

Brussels 
Tel: (02) 370 7211 

Fax: (02) 332 0543 

CANADA 
ABB Kent-Taylor 

Mississauga, Ontario 
Tel: (416) 629 1428 
Fax: (416) 629 3171 

DENMARK 
ABB Industri AS 

Ballerup 
Tel: (02) 686 210 
Fax: (02) 682 510 

EIRE 
ABB (Ireland) Ltd. 

Dublin 
Tel: (01) 598 690 
Fax: (01) 599 942 

FINLAND 
ABB Signal Oy 

Helsinki 
Tel: (0) 50 691 

Fax: (0) 506 96269 

HONG KONG & CHINA 
Asea Brown Boveri Ltd 

Hong Kong 
Tel: (5) 846 8881 
Fax: (5) 846 8900 

ITALY 
ABB Kent-Taylor SpA 

Lenno (Como) 
Tel: (0344) 58111 
Fax: (0344) 56278 

JAPAN 
ABB Gadelius Industry KK 

Kobe 
Tel: (78) 991 4505 
Fax: (78) 991 4910 

MEXICO 
ABB Kent-Taylor SA de CV 

Edo de Mexico 
Tel: (5) 565 4011 
Fax: (5) 565 5812 

NETHERLANDS 
ABB Componenten BV 

Ijssel 
Tel: (10) 258 2290 
Fax: (10) 458 6559 

OTHER COUNTRIES 
Distributors are available in most 

other areas of the world. 

SINGAPORE 
ABB Instrumentation(EA) PTE Ltd 

Singapore 
Tel: 481 9801 
Fax: 482 5110 

SOUTH AFRICA 
Kent Measurement Pty Ltd 

Johannesburg 
Tel: (011) 474 8697 
Fax: (011) 474 3232 

SPAIN 
ABB Kent-Taylor SA 

Madrid 
Tel: (01) 439 9000 
Tel: (01.) 437 9877 

UNITED STATES OF AMERICA 
ABB Kent-Taylor Inc 

Rochester 
Tel: (716) 292 6050 
Fax: (716) 273 6207 

ZIMBABWE 
ABB Kent International Ltd. 

Harare 
Tel: (4) 728804 
Fax: (4) 728807 

05.08.92 
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U.K. Service Centres 

LONDON 

ABB Kent-Taylor Limited 
Howard Road Eaton Socon 
St Neots Huntingdon 
Cambridgeshire England PE19 3EU 
Tel: 0480 470781 
FAX: 0480 470787 

STONEHOUSE 

ABB Kent-Taylor Limited 
Oldends Lane 
STONEHOUSE 
Gloucestershire GL10 3TA 
Tel: 0453 828882 
FAX: 0453 827856 

MANCHESTER 

ABB Kent-Taylor Limited 
51 Lord Street 
MANCHESTER M3 11-1L 

Tel: 061 832 5391- 
FAX: 061 839 0184 

NEWCASTLE-UPON-TYNE 

ABB Kent-Taylor Limited 
10 Hannington Street 
NEWCASTLE-UPON-TYNE NE6 1JT 
Tel: 091 2656126 
FAX: 091 224 0036 

FALKIRK 

ABB Kent-Taylor limited 
Tamfourhill Industrial Estate 
Tamfourhill 
Falkirk 
SCOTLAND FK1 4RT 
Tel: 0324 34110 
FAX: 0324 613393 

111 PUMP 
ASEA BROWN BOVERI 

ABB Kent-Taylor Ltd 
Howard Road Eaton Socon 
St Neots Cambridgeshire 
England PE19 3EU 
Telephone: (0480) 75321 
Telex: 32676 FOSCAM G 
Fax: (0480) 217948 

ABB Kent-Taylor Ltd 
Oldends Lane 
Stonehouse, Gloucestershire 
England, GL10 3TA 
Tel : (0453) 826661 

Fax: (0453) 826358 

ABB Kent-Taylor spa 
Via Statale 113 
22016 Lenno (Como) 
Italia 
Telephone: (0344)58111 
Telex: 380044 KENTIL I 

Fax: (0344) 56278 

ABB Kent-Taylor Inc 
95 Ames Street 
PO Box 110 Rochester al 
New York 14692 USA 41* 
Telephone 716 235 5000 

Fax: 716 235 7971 
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INTRODUCTION 

Before using, be sure to read this instruction manual carefully to accustom yourself with 

the installation, piping, wiring, operations and maintenance of the differential pressure 

transmitter (DHC/DKC) and of the flow transmitter (DHF). 

The nameplate shown below is mounted on the electronics case. Check to make 

sure before use, that the contents of the nameplate agree with your specifications. 

0 
Tag No 

DPX,s,2Tr:2i) 
Transmitter 

Type 
Range 
Power Supply max 45 VDC 
Output 4...20 mADC 

Range Limit Pa -- Pa 

Span Limit Pa --- Pa 
Diaphragm Flanges 
M.W.P. Pa - Mfd. 
Ser. No. 

FISCHER & PORTER 
Cterrront-Fd FRANCE 

0 

3 

AI 
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1.0UTLINE 

The DPX series differential pressure transmitter continiously measures the differential 
pressure and converts and transmits it into a current signal of 4 to 20 mA dc . This 
transmitter can be used in flow, liquid level, and other differential pressure applications 
and is available in 2 types; the analog type (DHC/DHF) and the smart type (DKC). 
The detecting unit of this transmitter contains a simplified mechanism which directly 
converts the measured differential pressure into an electrostatic capacitance change. 
The transmitter is a compact and light - weight instrument offering high accuracy and 
stability. Easy adjustment of zero, span and damping are incorporated in the transmis- 
sion unit (Transmission unit consist of electronics modules and electronics housing) . 

Smart transmittertypes (DKC) have remote adjusting possibilities. Range, damping, time 
constant can be changed from instrument room with HHC (Hand Held Communicator). 

Principle : 

The operating principle of the DPX series differential pressure transmitter is shown in the 
diagram below. 

The differential pressure is applied on the isolating diaphragms, which are connected by 
capilary pressure lead tubes to the micro - capacitance silicon sensor, which converts the 
differential pressure into two electrostatic capacitive values. (DETECTING UNIT) 

The TRANSMISSION UNIT is a microprocessor based electronic which receives the" 

digitalized measured signals and converts it into a 4-20 mA dc output current, and digital 
superimposed signal if the optional communication module is used. 

Sensor Unit 
.......... 

DPX Base Electronics DPX Optional Electronics 

EEPROM 
Transmitter 
Parameters 

Analog Indicator 
(option) 

Communication 
Module 

EEPROM 
Sensor 

Parameters 

Micro Processor 
Signal Conditioning 
Reranging 
Diagnostics 
Communication 

Digital to 
Analog 

Converter 

4-20 mA Signal 1 

Manual 
Zero/SpanAdiustment' 

Control 
System 

LCD Digital 
Indicator (option) 

S 

HHC 
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2. OPERATING PARTS AND THEIR FUNCTIONS 

2.1 Analog type (Type: DHC/DHF) 

Part name Description 

Detecting unit Detects pressure, differential pressure or 
level of fluid. 

Transmission unit Converts the detected signal into an 
output signal. 

Gas drain plug Used for draining gas or moisture. 

Process connection Connects the process pipe from the 
process. 

Conduit connection Connects the output cable. 

Up switch Used for increase of "zero"P'span" output 

Down switch Used for decrease of "zero"/"span" output. 

Detecting 
unit 

Process 
conn =ction Conduit 

connection 

Term. 

Terminal unit 

Gas drain up Dow 
plug switches 

Digital indicator connector 

Analog indicator connecto 
Mode setting switch 

Normal / Reverse switch 
Damping switch 

( Digital ) ( Analog ) 

Optional indicator 

6 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 143 of 307



Transmission unit 

Part name Description 

Digital indicator 
connector 

Used for connecting digital indicator. 

Analog indicator 
connector 

Used for connecting analog indicator. 

Mode setting switch Used for zero/span adjustment. 
(Zero -> 0, span -> 1) 

Damping setting switch Used when output fluctuation caused by pulsation is 
large 

Normal/reverse selector 
plug 

Used for increasing the output (reverse 
operation) when reducing the input. 

Indicator (option) Used for analog or digital indication of 
transmitter output. 

* For the functions of the mode setting switch, see the next page. 

Terminals 

Symbol Description 

+1 - Connects the output cable. 

CK+, CK- Used for checking the output or connecting-an indicator. 

C) An external terminal used for grounding. 

7 
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Mode setting switch functions 

Mode setting 
switch 

Function 
Application 

Output 
condition 

Adjustment 

0 

(6) 
note 1 

6 ...,....,,. 

.., e .. 
Z 

Measurement 
mode 

Zero Zero adjustment is made 
by UP/DOWN switches. 
Transmitteris set in normal 
measurement condition. -W 

6 

. 
(' z - 

Span Span adjustment is made by 
UP/DOWN switches. 
Transmitter is set in normal 
measurement condition. 

1 

(7) 
note 1 

6 

. 
e 

Z 

6 

:(2)) 
c) e"C., 

z 

Lock Adjustment function of 
UP/DOWN switches can be 
locked. 
Transmitter is set in normal 
measurement condition. 

2 
6 

,,,,,..T.,... 

"Wo e 
Z 

Regulated 
current 
output mode 

=x.= : l 

4 mA output Regulated current output is 
obtained regardless of input. 
It is mainly used for 
checking a loop. 

Note 
When the output (4-20mA) is 
deviated, it can be adjusted 
by UP/DOWN switches. 

3 
6 ) 

-,0. 
e -' 

12 mA output 

4 

6 : .> . 

o 
EMI', 

z 

20 mA output 

5 
.: ' ' 6 

a 
e 
® 

.. 
Z 

Note 1 : For flow transmitter (model DHF), the transfert function can be selected 
"Linear" or "square Root" by "mode setting switch" depending on it's 
position. 
position 0 or 1 = square root 
position 6 or 7 = linear 
For DP transmitter (model DHC) positions 6 or 7 have no specific use 
(6 same as 0 ; 7 same as 1) 

Note 2 : For the smart type DKC equiped with communication module (see item 
2.2 on next page) the "mode setting switch" has no use. Adjustments are 
only made by "zero" / "span" external adjustment or by HHC. 

a 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 145 of 307



2.2 Smart type, (or when communication module is added to DHC ) 

Part name Description 

Detecting unit Detects pressure, differential pressure or level of 
fluid. 

Transmission unit Converts the detected signal into an output signal. 

Gas drain plug ' Used for draining gas or draining. 

Process connection Connects the process pipe from the process. 

Conduit connection Connects the output cable. 

Zero adjust (Z) switch This switch is used to adjust the output to 0%. 

Span adjust (S) switch This switch is used to adjust the output to 100% . 

Communication module This module is used for communication between 
the transmitter and HHC. 

Process 
con ion Conduit 

Detecting connection 
unit 

Gas drain 
plug UP /,DOW 

switches 

Terminal unit 

Digital indicator connector 

Analog indicator connector-1 
Communication module 

Optional indicator 
( Analog ) 

9 
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Transmission unit 

Part name Description 

Digital indicator connector Used for connecting digital indicator. 

Analog indicator connector Used for connecting analog indicator. 

Indicator (option) Used for analog or digital indication of transmitter 
output. 

Terminals 

Symbol Description 

' +, - Connects the output cable. 

CK+, CK- Used for checking the output or connecting an indicator 

An external terminal used for grounding. 

Remote adjustment from HHC 

Engineering unit and range can be changed. 

Zero/span and damping can also be adjusted. 

10 
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3. INSTALLATION AND PIPING 

3.1 Installation 

After unpacking, check that one set of transmitter is contained. Make sure it is provided 
with a mounting bracket (x 1), U-bolt (M8 x 2), mounting bolt (M8 x 4), nut (M8 x 4), 
spring washer (x 8) and plain washer (x 8) for optional use. This transmitter can be 
mounted on a pipe or on a wall. Install it firmly referring to the diagrams below. Wall 
mounting bolt (M8) should be supplied by the user. 

Note: When the transmitter is not used soon after delivery, then leave it packed and 
store it in a room of normal temperature and humidity. 

Bracket mounting 

Mount the bracket on the 
transmitter. 

Mount the bracket on the 
detector process cover as 
shown at right. 

Transmitter 

.% 1,..Process cover I. 

&Ib. Bracket ... 
- A, Plain washer - 

.* IP ;, A , 
. 

Spring washer 
_apc" lig-CiMounting olt . 

-V. NO /aux 12g if4 

Pipe mounting _ 

Mount the transmitter on a vertical or 
horizontal pipe using the supplied U bolt 
(M 8) (tightening torque about 15mN) 

1 / Vertical 

.., 

0 

-,-, 

mounting 

4141 ict , 
.,,,,,,,10,10 
-'...7 7 It 

1 

,.... 

4 
-- 
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Pipe mounting 

The size of the pipe should be 2" 
(OD 60,5 mm) 

2 / Horizontal mounting 

\tze-S\O la 
**1 
W1 0 a 

Wall mounting 

1 / Remove the U bolt and mount the 
transmitter firmly with M8 bolts 
utilizing the U bolts holes (09, 4 
places) 

2 / The bolt should be meshed with the 
wall by more than 5 threads. It 

should .be tightened with spring 
washers and plain washers. 

3 / M8 bolts should be furnished by the 
user 

ce 

.- - 

\ - 

. 

, 
1 , 

I 

) I 

dgo. 
s 

Comment : Before installation,it is necessary to know the mounting position of the 
indicator and the angle of the indication (see following pages). 

12 
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Before installation notice the following points: . 

A / Mounting position of field indicator: 
It is sometimes desired to mount the indicator on the terminal board side 
depending on the installation place. In such case the following mounting method is 
convenient for analog indicator. Digital indicator cannot be mounted on the termi- 
nal board. 
When changing the indicator from electronics unit side to terminal board side, 
follow above instructions : 

Indicator attached to 
electronics unit side 

Remove the cover with 
window and indicator 

Remove (unscrew) pin 
plug fitted to indicator 

Remove the 
blind cover 

Attach the cover 

Mount (screw) the supplied 
attachment on indicator 

Attachment Stud 

Mount the 3 supplied studs 
on the terminal block 

Connect the red wire (+) of 
the indicator to CK+ and the 
black wire (-) of the indicator 
to CK- , then attach the cover 
with window. 

Indicator attached to 
terminal board side 

Note:The removed pin plug should be kept on hand since it is used when the 
indicator is set back to the transmission unit. 

13 
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Before installation notice the following points (continued) : 

B / Mounting angle of transmission unit : 

Wiring is sometimes difficult depending on the 
installation place. In such case it is convenient 
to carry out the following. 

C / Changing of the transmission 
unit position : 

Transmission unit is secured with 2 hex.hole 
bolts (M6 x 12). Loosen the bolts, turn the unit 
either leftward or rightward 90° or 180° and then 
tighten the screws,then carry out the wiring and 
the unit is ready for use. 

CAUTION : Avoid turning the trans- 
mission unit beyond + or -180° (since 
the internal wiring may be broken). 
If the transmission unit has turned excessively, 
remove the amplifier unit from the transmission 
unit and correct the position of the flexible 
printed circuit board connected between the 
amplifier unit and the detector, then set it once 
again. 

D / Changing the indicator angle : 

When the analog indicator is used, it can be turned by +1- 90° or +/-180° since it is 
connected with a pin plug. 

Note : The position of the digital indicator cannot be changed, if necessary.for reading, 
change the transmission unit position. 

14 
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3.2 Piping : 

3.2.1 Precautions : 

3.2.1.1 Check for High / Low pressure sides of the 
transmitter : 

The differential pressure detecting unit has the symbols 
of (H) high pressure side and (L) low pressure side. Gas 
drain plugs are provided at the lower connection, while 
the process pipes are connected at the upper process 
connections. 

3.2.1.2 Removal of protective cap : 

The process connection ports on the transmitter and 
manifold valve are fitted with protective caps. Be sure to 
remove the caps before piping. 

Caution: Do not use a screwdriver or a similar 
tool to remove the protective cap, as It 
may damage the threads. 

3.2.1.3 Connection of transmitter to process 
pipe : 

A / In general, the process pipes should be 
connected to the upper connections of the 
transmitter through a manifold valve. When using 
the manifold valve, it should be fitted to the 
transmitter with four mounting screws of 7/16-20 
UNF (or other depending upon ordered process 
cover, refer to model number), and then the 
process pipe is fitted to the manifold valve. 

B / When the manifold valve is not used, then the 
process pipe can be screwed into the transmitter 
directly. If the thread sizes of the transmitter and 
the process pipe do not match, use an oval flange. 

C / Upon completion of connections, close the 
stop valve for the transmitter to prevent entry of 
foreign matter into the transmitter. The manifold 
valve should be left open. 

15 

Process 
pipe. 

Manifold 
valve 

Process 
pipe 

Oval 
flange 
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3.2.1.4 Position of process taps : 

The differential pressure source must be arranged to allow the measured pressure to be 
transmitted properly to the transmitter. The positions of the process taps are determined 
according to the relation between the condition, characteristics and measuring point of the 
process fluid to be measured. 

Position of process taps when using orifice 

Gas measurement 

45° 45° 

Liquid measurement Steam measurement 

orifice 
plate 

down 
4 

Upper side of differential 
pressure source : 

Within 0 to 45° in the lower 
area from vertical direction 

Lower, side of differential 
pressure source : 

Within 0 to 45° in the lower 
area from horizontal direction 

3.2.1.5 Cautions on process piping : 

Upper side of differential 
pressure source : 

Within 0 to 45° in the upper 
area from horizontal direction 

A/ The process pipe should have a slope of more than-1/10. so that harmful gas or drain 
does not accumulate in the detecting unit or process pipe during measurement.. 

B / When the process pipe cannot be sloped, a gas or drain separator should be used. 

C / Do not bend the process pipe sharply in the vicinity of the drawout parts of the flow 
measuring orifice etc., as it causes gas or drain to accumulate in the process pipe. 

D / When the process pipe is long, it should be fixed to supports. 

E / Care should be taken not to apply excessive force to the process pipe. 

F / The process pipe to be used should be selected according to the pressure and 
temperature. 

3.2.1.6 Freeze protection : 

If there is a possibility that the merasuring fluid can freeze, the detecting unit should be 
warmed up with a steam tracer or electric heater. But care sould be taken not to raise the 
temperature excessively (detecting unit 120°C or less, transmission unit 85°C or less). Even 
while the plant is shut down, the transmitter should be kept warm or emptied of fluid to 
prevent freezing. 

16 
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3.2.2 Recommended piping system 

3.2.2.1 Flow measurement (gas) 

The transmitter should be set on the upper position 
of the differential pressure source. When the gas 
temperature is high, a condenser should be used 
as in the case of steam measurement. 

3.2.2.2 Flow measurement (liquid) 

The transmitter should be set on the lower position 
of the differential pressure source. The process 
pipe should be connected so that the gas is not 
accumulated In the transmitter. 
Install a gas collector if required. 

3.2.2.3 Flow measurement (steam) 

Two condensers should be installed on the same 
level near the differential pressure source. The 
piping between the condensers and the transmitter 
should be filled with condensed water. Install a 
drain valve as required. 

3.2.2.4 Highly viscous fluid measurement. 

When the measuring fluid cannot reach the 
transmitter because of high viscosity, an appropriate 
seal liquid is used. And for this purpose,a seal pot 
is used. The distance between the differential 
pressure source and the seal pot should be as short 
as possible. Install a drain valve as required. 

CAUTION 

When using a seal pot, the specific gravity of the 
seal liquid should be largerthan that of the measured 
fluid so that both fluids are not mixed with each 
other. When the process pipes are warmed to 
prevent free2ing or in vacuum service, a non- 
evaporating seal liquid should be used or the liquid 
level should be maintained constant at all times. 

Process 

Pipe 

Manifold 
valve 

Stop 
valve 

Stop 
valve 

Manifold valve 

Manifold valve 

0 

Manifold valve 

1. 

Manifold valve 
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3.2.2.5 Pressure measurement (liquid - DHC/DKC 
only) 

By using a manifold valve, the zero point can be 
checked. 

Manifold valve 

CAUTION 

A / When the manifold valve is connected, care should be taken to prevent entry of dust. 

B / When the measured pressure range is small, the following points should be taken-into 
consideration. 

* Pressure fluctuation due to wind around the transmitter. 

* Temperature variation in the vicinity of the measured pressure outlet. 

* Difference in atmospheric pressure between the pressure outlet and the installation 
place of the transmitter 

To prevent the above phenomena, the process pipe on the atmospheric pressure side 
should be provided with a proper throttle and the transmitter should be housed in a box, or 
a compensation piping should be installed. 

3.2.2.6 Pressure measurement (gas - DHC/DKC 
only) 

The transmitter should be installed above the piping 
to prevent entry of drain into the transmitter. 

3.2.2.7 Level measurement ( - DHC/DKC only) 

A / Wet leg 
Let the max. liquid level side in the tank lead to 
the low pressure side of the transmitter and the min. 
level side in the tank lead to the high pressure side. 
The level is measured at each side. 
Level calculation formula: 
Zero: I H2 - lo H1 Span(AP): I h 

lo, I: density 

H2: Liquid level 
HI: Liquid level 
h : Level change 

18 

Manifold valve 

Manifold valve 
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B/ Dry leg : 

For an open tank, the low pressure side of 
the transmitter should be open to atmospheric 
pressure. 
Level calculation formula: 
Zero: I H1 

Span (AP) 
I h , I: density 

4. WIRING 

Precautions : 

Low 
pressure 
side 

Manifold 
valve 

Min. level r 
Max. level 

4 
Fligh pressure 

ims.1I 
side 
1-11 

A / Application of a voltage exceeding 60 V dc or 40 V ac (exceeding 33 V dc or 23 V ac 
when arrester equipped) between + and - terminals may result in damage to the transmitter. 

B / Use a shielded cable if possible for the transmission line. 

C/ Avoid placing the transmitter wiring in the same duct with the power cable etc. in order 
to prevent noise. 

D / Incase of an explosion proof arrangement, wiring must be made in accordance with 
the relevant regulations to ensure the explosion - proofing. 

Perform wiring correctly with reference to the "precautions on flameproof type transmitter» 
and "precautions on intrinsically safe explosion proof type transmitter» at the end of this 
manual. 

4.1 Wiring procedure : 

4.1.1 Sealing of conduit connection : 

A / The conduit connection has a structure 
depending upon the ordered model number. 
Refer to the outline diagram at the end of 
the manual for the dimensions. 

B / The conduit connection is provided with a protective cap, so be sure to remove the cap 
before wiring. 

C / Use sealing tape in the case of metal pipe screw coupling or rubber gasket and fastening 
gland in the case of cable to ensure air tightness. 

Note : If the connection box is located above the transmitter when using a protective tube 
for the wiring, then moisture may enter the protective tube and have an adverse 
effect on the transmitter. So be very careful about maintaining airtightness of the 
connection box. 

19 
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4.1.2 Terminal section connection diagram : 
Perform connection as shown in the figure at the 
right. The terminal block appears upon removing 
the cover, so make the connection to each terminal. 
Tighten the terminal screws with a torque of about 
150 N cm so the wires won't loosen. After the 
connection, tighten the cover securely. 

Note : Be careful not to mistake the 
+ and - sides of the power 
supply when connecting to 
the terminals. 

DC11-45V Analog type) 
DC16.6-45V Smart type) 

Output DC4- 

DC11-45V (Analog type) 
DC16.6-45V Smart type) 

Use of an External Field Indicator : 

onverter 

onverter 

When connecting directly to an external field indicator, connect the + and - of the field 
indicator to CK+ and CK- of the transmitter as shown in the figure. 

Note : The cable distance between transmitter and field indicator should be 500 m or less. 

Things convenient to know beforehand : 

When using the cable connection port at the top: 

Use the following procedure when wiring from the 
top. 

Attach the flush screw of the top conduit 
connection to the bottom conduit 
connection. Be sure to use packing and 
washer (x 2) which are supplied with the 
flush screw. (NPT 1/2 screw should be 
wrapped with seal tape at the threads.) 

- Insert the cable from the top and connect it. 

Hexagon key wrench 

Flash screw 

Note: The flush screw and packing are essential forflameproofing and moisture prevention 
so make sure to screw it in. 

Note: When making an insulation check after the wiring, use a megohmeter of 250V dc 
or less and avoid applying a high voltage. When an arrester is equipped, remove 
the earth plate. 

26 
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4.2 Power voltage and load resistance : 

Make sure the load resistance of the wiring connected to the loop is within the range shown 
in the diagram below. 

2000 

U 
Ws 1500 

1000 

500 
250 

Smart type 

1511 

Ae-578 
Operating 
zone N 

MS) 
Ade, ise24V 45V 

11 16.6 
Power voltage (V DC) 

2000 

1500 

1000 

500 
250 

50 (V) 11 16.6 50 (V) 
Power voltage (V DC) 

Note : For the smart type the power voltage indicated on above figure is the sum of the 
power voltage across the transmitter and the voltage drop across the 25011 min. 
load resistance (for communication with HHC, minimum of 250 SI load resistance 
is required). 

4.3 Grounding : 

Carry out grounding in accordance with (1) and (2) below. 

A / General-use type (non-explosionproof) 
Grounding terminals are provided at two places (terminal box interior and cable connection 
ports) on the transmission unit with the general-use type. Carry out 3rd class grounding or 
better (grounding resistance 100 ohms or less) by one of the methods given below. But if 
the transmitter itself is already properly grounded, then the connection of a grounding wire 
is not particularly necessary. 

B / Explosion-proof type 
Refer to the precautions on flameproof type transmitter and uprecautions on intrinsically 
safe explosion-proof type transmitter» at the end of this manual. 

4.3.1. Grounding using the grounding terminal of the transmitter case : 
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4.3.2. Grounding on the metal pipe when metal pipe (protective tube) is used for 
wiring : 

PRECAUTIONS : 

Be careful about the following when the transmitter will not be used for some time after its 
installation. 

* Secure the transmission unit cover and terminal box cover. 

* Drain completely the measured fluid and drainage to avoid freezing. 

* If this is impossible, then keep the transmitter warm. 

* Whether or not power is supplied does not affect the transmitter. The supply of 
power should be determined according to the requirements of the control loop. 

5. OPERATION AND SHUTDOWN 

5.1 Preparation for operation : 

Before operating the transmitter, be sure to carry out the following checks and operations. 

5.1.1. Leakage check of piping and check of signal wiring : 

Check for any leakage of liquid or gas from Check the signal wiring according to 4.1 B 
the process piping etc. by applying soapy 
water or the like. 
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5.1.2. Venting of gas from the transmitter (liquid measurement) : 

* Make sure the two stop 
valves are closed and the 
manifold valve is open. 

* Slowly open the stop valve 
on the high pressure side to 
fill the transmitter with 
measured liquid. 

* Then close the stop valve 
on the high pressure side to 
the point where it is only 
slightly open. 

Caution ! 

* Slightly open the two gas 
drain plugs at the bottom of 
the transmitter using a 
wrench. 
Close the plugs after the 
gas has turned to air 
bubbles and been fully 
vented from the transmitter. 
Close the high pressure 
side stop valve. 

* Low pressure side gas is 
vented in the same manner. 

When the plant requires chemical cleaning at the start of operation, be sure to close the 
valve of the transmitter to prevent entry of cleaning liquid into the pressure receiving unit. 

5.1.3. Zero point check : 

5.1.3.1 Zero point check (analog type) : 

Turn on the power. Check the output signal of the 
transmitter by connecting a DC ammeter to CK+ 
and CK- of therrminal block. 
After ten minutes or longer, adjust the transmitter 
output current to 4 mA (zero adjustment) 
( see below) 

Zero adjustment: 

Transmitter zero fine adjustment is made by using 
the mode setting switch .0» in the electronics case 
and the UP/DOWN switches outside the electronics 
case. 

A / Make sure the mode setting switch in the 
electronics case is in .0» position. (It has been 
preset to .0» prior to delivery.) 
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B / By pressing the UP switch, output current 
increase. 

C / By pressing the DOWN switch, output current 
decrease. 

D / Adjust output to 4 mA using the UP/DOWN 
switches. 

When all the checks and operations are finished, 
tighten the cover securely (tightening torque 20 
Nm). 

Caution 

1 After the adjustment of transmitter, the power should be kept for about 10 seconds. 
2 The UP/DOWN switch should be pressed firmly by hand. Do not use a screwdriver, etc. 

at is damages the packing which affects proper water-proofing. 

5.1.3.2 Zero point check (smart type - DKC only) : 

Turn on the power. Check the output signal of the transmitter by connecting a DC ammeter 
to CK+ and CK- of the terminal block. 

After ten minutes or longer adjust the output current of the transmitter (zero adjust) to 4 mA 
(see the diagram). 

Adjusting range is within +20% URL. 

5.1.3.3 Zero adjustment (smart type - DKC only) : 
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For adjustment of the transmitter zero point, press the zero adjust switch for 2 seconds and 
the output current is adjusted to 4 mA. 
When all the checks and operations are finished, firmly tighten the cover (tightening torque: 
20 Nm). 

Caution 

1 After the adjustment of transmitter, the power should be kept for about 10 seconds. 
2 The zero and span switches should be pressed firmly by hand. Do not use a screwdriver, 

etc. as it damages the packing which affects proper water-proofing. 
3 See HHC- Instruction maual for zero point adjustment using HHC. 

5.2 Operation (analog & smart type) : 

Operating mode of the valves is shown below to apply a differential pressure on the 
transmitter and puts it in the operating status. 

c> 
Make sure the the Slowly open the stop Close the manifold Finally open the stop 
manifold is open. valve on the high valve. valve on the low 

pressure side. pressure side slowly. 
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5.3 Check of operating status : 

Use a field indicator or receiving instrument to check the operating status. 
When the fluctuation of output signals caused by flow noise is too large, damping can be 
applied to output signals as required 
Damping adjustment : for the analog type, see 6.2 Damping adjustment ; for the smart type, 
see HHC instruction manual. 

5.4 Shutdown : 

Take the following procedure to stop the operation. 

E> 
Slowly close the stop valve Open the manifold valve. Slowly close the stop valve 
on the high pressure side (H). 

Caution 

on the low pressure side (L). 

When shutting down the transmitterfor a long time, then completely drain the measured fluid 
and drainage. This is to protect the transmitter from freezing or corrosion. 
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6. ADJUSTMENT OF ANALOG TYPE 

When the transmitter is an analog type (DHC), adjust it using the following procedures. 

6.1 Range change : 

For changing the measuring range after delivery of the transmitter, carry out the zero 
adjustment in - A.- and then carry out the span adjustment in - B. - for range change. 

A / Zero adjustment : 

Transmitter zero adjustment is made by using the mode setting switch «0» in the electronics 
case and the UP/DOWN switches outside the electronics case. When a digital voltmeter is 
used, it should be connected as shown in the diagram at right. 

1 Check that the mode setting switch in the 
electronics case is in u0» position. 

2 When output indication is 4 mA or less, press the 
UP switch to increase the output. Pressthe switch 
until the output increases to 4 mA. 

3 When output indication is 4 mA or more, press 
the DOWN switch to decrease the output. Press 
the switch until the output decreases to 4 mA. 

Note : For suppression or elevation, apply the 
specified input pressure in advance, and 
adjust the output to 4 mA using the UP/ 
DOWN switches. 

Digital 
voltmeter 
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-100% 

ZERO ELEVATION / SUPPRESSION : 

Max Zero elevation, with : 

max spa 
min span 

Output signal 

100 % 2OmA 

Max Zero suppression, with : 

min span 
max span 

0 % (4mA) 

0% 
Zero elevation Zero suppression 

1111 11111 

Input 
signal 
%URL 

+100 To 

Cautions 
Zero elevation or suppression can be adjusted to any value betwwen -100% and 
+100%of URL provided that the algebric summ of ( elevation or suppression 
value + span value ) do not exceedURL value 

B/ Span adjustment (change of measuring range) 
The measuring range for each transmitter is 
determined according to its type. 
The measuring span is changeable by down to 1/10 
of the maximum span . To change the span, use the 
mode setting switch .10 in the electronics case and 
the UP / DOWN switches outside the electronics 
case. 
When a digital voltmeter is used, it is connected as 
shown to the CK - and CK + test terminals. Digital 

voltmeter 

1 Make the mode setting switch in the electronics case is in "1 » position, and apply a 
maximum measuring differential pressure. 

2 When output indication is 20 mA or less, press the UP switch to increase the output. Press 
the switch until the output reaches 20 mA. When output indication is 20 mA or more, press 
the DOWN switch to decrease the output. Press the switch until the output reaches 20 mA. 

3 When measuring differential pressure is applied and the output current has been adjusted 
to 20 mA, set the differential pressure back to the starting pressure and check the output 
for 20 mA. 
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4 At the completion of adjustment, be sure to set the 
mode setting switch in the electronics case to ,0» 
position. After all checks and operations have been 
finished, firmly tighten the cover (tightening torque 
is 20 Nm). 

Cautions 

1 After the adjustment of transmitter, the power 
should be kept for about 10 seconds. 

2 The UP/DOWN switch should be pressed firmly 
by hand. Do not use a screwdriver, etc. as it 
damages the packing which affects the proper 
waterproofing 

6.2 Damping adjustment : 

If pulsation should occur in the output current by 
flow noise, it can be attenuated by performing 
damping adjustment. 

Damping can be adjusted in 5 steps. 
The damping constant becomes larger in the order 
of 0, 1, 2, 3, 4. Time constant is 0, 0.3,1.2, 4.8,19.2 
seconds for the transmission unit regardless of 
span. When the transmitter response speed is 
changed, the time constant of the control system is 
also changed. Be sure to check the controllability of 
the loop regulation after damping modification. 

Damping constant 

switch at 0 
position 

switch at 1 

position 
switch at 2 

position 
switch at 3 

position 
switch at 4 to 

7 position 

Damping 
adjust switch 
position 

6 
4, ve. 
e. ... 

a 

6 
4) .> 

4) IS 0 
P ,.. 

v o : ))))0 
e 

z 

6 
4) 

<I e 0 
e 

a 

!Time constant 0 sec 0,3 sec 1,2 sec 4,8 sec 19,2 sec 

Note: The damping constant above is time constant applied to the transmission unit only. 
The detector unit has time constant of 0.3 seconds or less (refer to specification 
sheets) which must be added to above values. (normal temperature) 
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6.3 Selection of normal / reverse action (DHC/DKC only) : 

Either normal or reverse action is selectable with the DPX series transmitter. 
In other words, the relation of input increase -> output increase (normal action) and input 
decrease -> output increase (reverse action) is changeable. 
Remove the transmission unit cover, loosen the three pan head screws (M4 x 12) retaining 
the amplifier unit, and remove the amplifier unit. 
Since normal / reverse select plug-in jumper is provided on the electronics circuit board 
(as shown below) of the amplifier unit, change the selected switch position by removing the 
select plug-in jumper as shown below. After changing over the switch, reattach the amplifier 
unit and perform zero and span adjustments. 

6.4 Burnout direction : 

Burnout direction means that larm on output signal is provided when instrument failure is 
detected by autodiagnostic routines. 

When the transmitter is found abnormal, the output direction can be designated as shown 
below. Unless otherwise specified, the output is in hold position. 

* Output hold 
* Output 21.6 mA 
* Output 3.8 mA 
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7. ADJUSTMENT OF SMART TYPE (DKC only) 

When the transmitter is the smart type (DKC) or the analog type equipped with a 
communication module, it can be adjusted using the following procedures. 

7.1 Adjustment with HHC : 

The transmitter measuring range can easily be changed by pressing the keys of HHC 
without manipulating pressure generation. The following describesthe wiring between HHC 
and the transmitter, range changes (zero point, span), zero/span adjustment, damping 
adjustment, output mode changes, and burnout direction changes. For startup and 
operation of HHC, refer to the instruction manual for HHC. 

CAUTION 

After the adjustment of transmitter, the power should be kept for about 10 seconds. 

7.1.1 Connection of HHC 

The HHC can be connected to the transmitter, junction terminal box, and the terminals in 
the instrument room. 

For general connection and HHC connection refer to the diagram below. 

Field device 

Junction 
terminal 

HHC 

Note: In the flameproof area, do 
adjustment. 

FOR MORE DETAILS ABOUT 
MANUAL OF HHC 

HHC 

nstrument room 
Terminal bock 

1.111011) 

250 f2 or more 
Load resistor 

DC 
16 

power source 
.6 to 45 V DC 

O 

not connect the HHC to the transmitter terminal block for 

ADJUSTMENT WITH HHC - SEE INSTRUCTION 

31 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 168 of 307



7.2 Adjustment with transmitter : 

Zero and span adjustments for the transmitter are normally performed by using HHC, 
However zero/span fine adjustment can be made with the zero and span switches on the 
transmitter. 

1. Zero adjustment : 

Transmitter zero fine adjustment is made by pres- 
sing the zero adjust - switch (Z) for 2 seconds on the 
outside of the electronics case. In this way the 
output current is adjusted to 4 mA (one-push switch). 

2. Span adjustment : 

(change of measuring range) 
Span adjustment is performed by the span adjust 
switch (S) on the outside of the electronics case. 
Apply measuring differential pressure and press 
the span adjust switch for 2 seconds to obtain 20 
mA of output current (one-push switch). 

Note: Zero fine adjustment can be performed 
within the limit of +/- 40% of URL. 
Span adjustmentcan be performed within 
the limit of +/- 20% of previously adjusted span. 
If zero or span previously adjusted on the transmitter are much different from the 
new pressure values generated, the zero and span switches will have no effect 
(transmitter considers it is a user mistake, zero and span switches are only for fine 
-refer to above indicated values- adjustment). Major adjustments can only be 
made via HHC. 

Caution 

A / After the adjustment of transmitter, the power should be kept for about 10 seconds. 

B / The zero/span switch should be pressed firmly by hand. Do not use a screwdriver, etc. 

as it damages the packing which affects the proper water-proofing. 

C / When the adjustment function of the external push switch is locked by HHC setting, the 
adjustment is not possible with the transmitter. 

D / When the Zero or Span adjustments are made with the external push switches, 
the transmitter considers it as a new pressure CALIBRATION. It means that if zero 
suppression / elevation or span values had been entered previously via HHC, the 
indication of these values will not be updated when interrogating the transmitter 
again with HHC. If zero suppression / elevation or span are made with the external push 
switches, note to update LRV and URV as soon as possible via HHC. For a smart 
transmitter, you are strongly advised to perform zero suppression / elevation or span 
modifications via HHC. In case the zero point is really zero (no suppression / elevation) the 
zero point can be adjusted with the external Zero push switch or via HHC indifferently. 
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8. MAINTENANCE 

8.1 Periodical inspection : 

In order to ensure the accuracy and service life of the transmitter, it should be inspected at 
proper intervals according to the operating condition. 

1. Appearance check : 

Visually check each part of the transmitter for damage or corrosion. When it is corroded, 
check and remove the cause of the corrosion. If the 0 ring causes leakage, replace it with 
a new one. 

2. Check of cover and 0 ring : 

The transmitter is of a water and dustproof type. Open the covers for the transmission unit 
case and terminal box and check the 0 rings for damage or deterioration. Be careful not to 
let dust or the like adhere to the threaded sections. If abnormal effort is needed to unscrew 
or screw the covers, clean the threads and add some silicon grease on the threads in order 
to allow smooth movement of the covers when placed on the housing again. 

3. Piping leakage check : 

Using soapy water or the like, check the process pipe etc. for leakage of liquid or gas. If 

necessary, remove the drain (gas measurement) or gas (liquid measurement) accumulated 

in the measuring chamber of the transmitter and in the process pipe. 

4. Zero point check : 

Carry out a zero point check according to section 5.1. 3 
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8.2 Troubleshooting : 

If an abnormality should occur in the process or the intrument, then take a suitable remedy 
according to the following table. 

Symptom Cause Remedy 
Out put 1. Open / close status of Set The valve to a proper 
current 
scale out 
(exceeds 

manifold valve is improper 

2. Pressure leakage 

status 

20 mA) 
3. Process pipe is 
incorrect. 

Correct the piping. 

4. Process pipe is clogged. Remove the cause of clogging 

5. Power supply voltage Arrange to obtain proper 
and/or load resistance is values. (See item 4.2 for power 
mistaken. voltage and load resistance.) 

(For intrinsically safe 
explosion-proofing, the power 
voltage is DC II-26V. 
For smart type, this voltage is 
DC 16.6- 26V.) 

6. Voltage between Check for a faulty cable or 
external connection insulation and repair. (See 
terminals of transmission item 4.2 for power voltage and 
unit is wrong. load resistance.) (For intrinsi- 

cally safe explosion- 
proofing, the power voltage is 
11-26Vdc.For smart type, this 
voltage is 16.6-26V dc.) 

7. Zero and span are not Readjust according to section 
adjusted. 6 or 7 

Contact the servicemen. 

8. Amplifier unit faulty Replace the amplifier unit 
according to section 8.3.2. 
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Symptom Cause Remedy 
Output 1. Same as item 1. to 4. 
current is described above. 
0 mA (3.8 
mA or 2. Power supply polarity is Correct the wiring (according 
less) wrong. to section 4.1). 

3. Power supply voltage Arrange to obtain proper 
and/or load resistance is values. (See item 4.2 for power 
wrong. voltage and load resistance.) 

(For intrinsically safe 
explosion-proofing, the power 
voltage is 11 - 26V. dc. For 
smart type, this voltage is 16.6 - 
26V dc.) 

4. Voltage between external Check for a faulty cable or 
connection terminals is insulation and repair. (See item 
wrong. 4.2 for power voltage and load 

resistance.) (For intrinsically 
safe explosion-proofing, the 
power voltage is 11 - 26V.. dc. 
For smart type, this voltage is 
16.6-26V dc.) 

5. Amplifier unit faulty Replace the amplifier unit 
according to section 8.3.2. 

Output 
current 
error is 

1. Process pipe is wrong. 

2. Gas or solution is mixed 

Correct the piping. 

Drain the gas or drainage. 
large in. 

3. Liquid density changes. Correct the density. 

4. Ambient temperature Minimize the temperature 
changes largely. change. 

. 5. Zero or span has deviated. Readjust them. 

6. Amplifier unit faulty Replace the amplifier unit 
according to section 8.3.2. 
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8.3 Replacement of maintenance parts : 

When the transmitter operation becomes faulty and it is necessary to replace parts, then 
completely remove the measuring fluid and drain from the transmitter at the site, detach the 
transmitter from the pipe and take it to an instrument room or the like for parts replacement. 

Note: Be sure to take an explosionproof transmitter to an instrument room for this work. 

8.3.1 Location of faulty part : 

The transmitter consists mainly of the transmission unit and detecting unit. Replace the 
amplifier unit with a spare in order to check whether the fault is in the detecting unit side or 
amplifier unit side. When the fault is located, then replace that part with a new one. Refer 
to the parts list in the appendix for the maintenance parts and units. 

8.3.2 Replacement of amplifier unit : 

Amplifier unit 

A / Turn OFF the power. 

Indicator 

Communication module 

.B / Remove the cover from the transmission unit. If the LCD indicator is fitted to the case, 
loosen 2 screws (M3 x 8) and one (M3 x 8) holding the connector. 

C / Loosen 3 screws (M4 x 12) holding the amplifier unit and remove the amplifier unit. At 
this time, all the connectors should be removed. 

D / Remove 2 stud bolts holding the indicator from the amplifier unit. 

E / Set a new amplifier unit in place and connect all the connectors. Then, assemble the 
unit in the reverse order of disassembly. Firmly tighten each screw and the cover. 

F / After completing amplifier unit replacement, carry out zero and span adjustments 
(conversion characteristic test). 
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8.3.3 Replacement of detecting unit : 

Transmission unit 

T 

A / Detach the amplifier unit according to section 8.3.2. 

Detecting unit 

B / Remove the two hexagon socket head bolts M6 x 12 fastening the electronics case to 
the detecting unit. Pull the electronics case straight forward and detach it from the detecting 
unit. Replace the detecting unit with a new one having the required measuring range. 

C / Make sure there is no abnormality on the amplifier unit contact surface of the detecting 
unit case or on the 0 ring, and insert the transmission unit straight into the detecting unit. 
Tighten it with the two hexagon socket head bolts. 

D /_ After connecting each connector of the amplifier unit attach it to the electronics case. 
After the assembly, perform zero and span adjustments of the transmitter (conversion 
characteristic test). 

Note: When assembling a detecting unit of a different measuring range, note that the 
contents will differ from those on the nameplate on the left side of the electronics 
case. 
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8.3.4 Replacement of 0 ring, casing cover, bolts and nuts of the detecting unit : 

Nut 

Seal diaphragm 

0 ring 

Casing cover 

2 Bolt 

The electronics case needs not to be removed for this replacement. 

A / Remove four bolts with a torque wrench. The process covers, 0 rings, bolts and nuts 
can now be disassembled. 

B / After disassembly, replace the necessary parts with new ones. 

C / Before reassembly, clean the 0 ring surface of the casing cover with a soft cloth 
moistened with water, alcohol, Freon TF or the like. 

D / Assemble in the order reverse to disassembly. Make sure the process cover comes to 
the correct positions at left and right and that it does not damage the seal diaphragms. The 
tightening torque is given in the following table 

Bolt 
size 

Material Tightening 
torque (Nm) 

Max working 
pressure 
(bar) 

Applicatiim 

M10 Cr - Mo 
steel 

40 420 Working pressure 
420 bar or less 

M10 SUS 304 25 100 Working pressure 
100 bar or less 

M10 SUS 630 40 
,.. 

420 Working pressure 
420 bar or less 

CAUTION : the max working pressure shown in above table is related to process covers 
and bolting only. In order to avoid permanent damage to the detecting unit itself, do 
not exceed the max static pressure (32, 100, 160, or 420 bar) related to the model 
under test. Refer to data sheet next pages (Appendix 1) 

E / Carry out a pressure withstand test after the assembly . 

Apply 150% of the maximum working pressure simultaneously to the high pressure (H) and 
low pressure (L) measuring chambers of the transmitter for 15 minutes and make sure there 
is no leakage. 
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A.1. DATA SHEET 

A.1-1 Specification types DHC/DKC : 

DPX SERIES 
DIFFERENTIAL PRESSURE TRANSMITTER 

The DPX series differential pressure transmitter 
accurately measures differential pressure, liquid 
level or gauge pressure and transmits proportional 
4 to 20mA signal. The transmitter utilizes the unique 
micromachined capacitive silicon sensor with state- 
of-the-art microprocessor technology to provide 
exceptional performance and functionality. 

FEATURES 

1. Outstanding accuracy 
0.1% accuracy for all calibrated spans is the standard 
feature for all DP models covering 10 mbar draft range to 30 
bar high differential. The Micro-capacitance silicon sensor 
assures this feature for all elevated or suppressed calibration 
ranges without additional adjustment. 

SPECIFICATIONS 
2. Minimum environment influence 

The patented «Advanced Floating Cell design which 
protects the pressure sensor against changes in temperature, 
static pressure, and overpressure substantially reduces 

Functional specifications 

Type: 
total measurement error in actual field applications. Model DHC :4 to 20mA, Traditional type. 

Model DKC :4 to 20mA with digital signal, 
3. Smart / Traditional convertible Smart type 

The micro-electronics manufacturing technology offers free 
selection of Smart/Traditional transmitters. 

Service: Liquid, gas, or vapour. 

A small plug-in communication module upgrades your model Static pressure, span, and range limit: 
DHC to smart type model DKC, which has full remote Type Static pressure Span limit (mmH2O) Range limit 
communication capabilities. A Hand Held Communicator (mmH2O) 
(HHC), model DXW can remotely display or reconfigure all (bar) Minimum Maximum 
transmitter parameters at any point on the loop without DHC DKC DHC/DKC 
affecting the transmitter signal. D#C#1 1 -1 to + 32 10 10 100 100 

DitC411 2 -1 to + 32 60 10 600 600 
4. Application flexibility D#C#23 -1 to + 100 320 32 3200 +I- 3200 

D#C#24 -1 to + 100 640 64 6400 6400 
Example features that render the DPX series suitable for D#C#25 -1 to + 100 1300 130 13000 +1- 13000 
almost any process applications includes: D#C#26 -1 to + 100 5000 500 50000 50000 
-Analog indicator at either the electronics side or terminal side D#C#33 -1 to + 160' 320 32 3200 +I- 3200 - Full range of hazardous location approvals - Built-in RF1 filter and lightning arrester 

D#C#34 
D#C#35 
D#C#36 

-1 to + 160' 
-1 to + 160' 
-1 to + 160' 

640 
1300 
5000 

64 
130 
500 

6400 
13000 
50000 

6400 
13000 
50000 - 4-digits LCD meter 

D#C#38 -1 to + 160' 30000 3000 300000 300000 - Stainless steel electronics housing D#C#43 -1 to + 420 320 32 3200 3200 - Wide selection of materials. D#C#44 -1 to + 420 640 64 6400 44- 6400 
D#C#45 -1 to + 420 1300 130 13000 -44- 13000 
D#C#46 -1 to + 420 5000 500 50000 +/- 50000 
D#C#47 -1 to + 420 20000 2000 200000 +1- 200000 

Note: 100 bar if stainless steel bolts and nuts are specified 

Remark : To minimize environment influence, span should be 
greater than 1/25 of the max span in most applications. 
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Lower limit of static pressure (vacuum limit) is : 

Silicone fill sensor : See Fig. 1 

D rC 38 and D rC 47 : 500 mbar abs or 
380 torr. 

Fluorinated fill sensor : 660 mbar abs or 
500 torr at temperature below 60°C. 

- The maximum span of each sensor can be converted into 
different units using below factors : 

1 bar = 1 kgf/cm2 = 0.1 MPa = 14.5038 psi 
10 mm H20 = 1 mbar = 0.1 kPa = 0.3937 in H20 

Overrange limit : 

To maximum static pressure limit 

Output signal: 
Model DHC : 
Model DKC : 

4 to 20mA DC 2-wire, linear signal 
4 to 20mA DC (linear or square root) 
witn digital signal superimposed on 
the 4 to 20mA signal. 

Power supply: 
Transmitter operates on 11 V to 45 V DC at 
transmitter terminals. 
11 V to 27 V DC for the units with optional 
arrester. 

Load limitations: 
see figure below 

2000 

1500 

1000 57852 

1511Q 

- 500 
250 

I 

, 1 

Oparatir4 
area - 

24V 
, 4 45V 

1 

10 6.6 50 (V) 
11V 

Power voltage 

Note: For communication with DXW, Min of 25052 required. 

Hazardous loCations: 
Designed to meet international intrinsic safety 
and flameproof (explosionproof) standards. 
Refer to model number, next pages, for types of 
approvals. Consult F & P for certification status. 

40 

Zero/span adjustment : 

Model DHC : 

Zero is adjustable externally from the push 
buttons (UP and DOWN) 
The push buttons can also function to adjust 
span when MODE SWITCH (located on the 
front face of electronics unit) is in the span 
mode. INHIBIT mode to disable the push 
buttons is also available. 

ModelDKC : 

Zero and span are adjustable either from the 
HHC or by the external push buttons (one- 
push function) 

Damping: Adjustable electrical damping. 
Model DHC : 

The time constant is adjustable to 0, 0.3, 1.2, 
4.8, or 19.2 seconds. 

Model DKC : 

The time constant is adjustable between 0 to 
38.4 seconds. 

Zero elevation / suppression : 
-100% to +100% of URL 

Normal / reverse action : 

Model DHC : 

Selectable by moving a jumper pin located on 
the electronics unit. 

Model DKC: 
Selectable from HHC 

Indication : Analog indicator or 4-digit LCD meter, as 
specified. 

Burnout direction : 

Output hold 
Output 21.6mA selectable 
Output 3.8mA 

Model DHC : 

Unless otherwise specified, the burnout is in 
hold position. 

Model DKC : 

Selectable from HHC. 

Loop-check output : 

Model DHC: 
Transmitter can output constant signal of 
4 mA, 12 mA, or 20 mA if MODE SWITCH is 
set to the loop check mode. 

Model DKC: 
Transmitter can be configured to provide 
constant signal 4 mA or 20 mA by HHC. 

Temperature limit : 

Ambient : 

-40 to + 85 °C 
(- 20 to + 80 °C for LCD indicator) 
(- 40 to + 60 °C for arrester option) 
(- 10 to + 60 °C for fluorinated 
oil filled transmitters) 
For explosionproof units (flameproof or 
intrinsic safety), ambient temperature must be 
within the limits specified in each standard. 

Process : 

- 40 to + 120 °C for silicone fill sensor 
- 20 to + 120 °C for fluorinated oil fill sensor. 

Storage : 

-40 to + 90 °C 

Humidity limit : 0 to 100% RH 
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Communication : 

(Model DKC only) 
With HHC , following information can be 
remotely displayed or reconfigured . 
Items 
Tag N° 
Model N° 
Serial N° 
Engineering unit 
Range limit 
Measuring range 
Damping 
Output mode 
Burnout direction 
Adjustment 
Output adjust 
Data 
Self diagnoses 
Printer 
External switch lock 

Performance specifications 
(reference conditions) 

Display Set 

Accuracy rating : 

(including linearity, hysteresis, and repeatability) 
For spans greater than 1/10 of URL : 0.1% of span 
For spans below 1/10 of URL (Model DKC only) : 

± (0.05 + 0.05 0.1 X 

an 
URI% of span 

Sp 
Linearity : 0.05% of calibrated span. 

Stability : ±0.1% of upper range limit (URL) for 6 months 

Temperature effect : 

Effects per 55°C change between the limits of 
- 40 °C and + 85 °C. 

Range code 
6th digit in Code symbols) 

"1 "/ 100 mmH2O max. span 
"2" / 600 mmH2O max span 
"3" / 3.2 mH 20 max span 
"4" / 6.4 mH20 max span 
"5" / 13 mH20 max span 
"6" / 50 mH20 max span 
"7" / 200 mH20 max span 
"8"/ 300 mH20 max span 

Zero shift 
(% of URL) 

Total effect 
(% of URL) 
± 0.8% / 55°C ± 0.5% / 55°C 

±0.25% / 55°C ±0.5%/ 55°C 

Static pressure effect : 

Static pressure code 
(5th digit in Code symbols) 

Zero shift 
(% of URL) 

Span shift 
(% of calibrated span) 

"1"/ 100mmH20 sensor AI.2% / 10 bar -0.2% /32 bar 

'1' / 600mmH20 sensor ±0.2% / 32 bar -0.2% / 32 bar 

2" 
"3" 
-4" 

0.1% /100 bar -0.2%/100 bar 

Double the Zero shift for material code (7th digit 
in Code symbols) "H", "M", "T", "B", "L" and "U". 

Overrange effect : Zero shift, % of URL 

Static pressure code 
(5th digit in Code symbols) 
"1" / 100mm 1420 sensor 
'1' / 600mmH20 sensor 
"2" 
'3' 
"4" 

±0.3 %/ 10 ba r 

±0.3% 132 bar 
+0 3% / 100 bar 
±0.3 %/ 160 bar 
±0.5% / 420 bar 

Double the effects for material code "W, "M", 
"T", "B", "L" and "U". 
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Supply voltage effect : 

Less than 0.05% of calibrated span per 10 V. 

RFI effect : 

Less than 0.2% of URL for the frequencies of 
20 to 1000 MHz and field strength 10 V/m 
when electronics covers on. 
(Classification : 2-abc-: 0.2% span per SAMA 
PMC 33.1) 

Step response : 

(without electrical damping) 

Range code Time constant Dead time 
"1' 1.25 s 

approx 0.3 s "2" 0.85 s 

"3" 0.45 s 
"4" through "8" 0.2 s 

Mounting position effect : 

Zero shift, less than 12 mmH2O for a 10° tilt 
in any plane. No effect on span. 
This error can be corrected by adjusting Zero. 
(Double the effect for fluorinated oil filled 
sensors) 

Dielectric strength : 

500V AC, 50/60Hz 1 min., between circuit 
and earth (For the type with arrester, remove 
earthing plate.) 

Insulation resistance : 
More than 100MQ at 500V DC (For the type 
with arrester, remove earthing plate.) 

Turn-on time : 4 sec. 

Performance specifications for square root output: 
(Model DKC only) 

Accuracy rating : 

Output 
50 to 100% 
20 to 501/0 

10 to20% 

over 0.1 x URL 

A).1 % 
±0.25% 
±0.5 % 

Span 

below 0.1 x URL 
0.05+0.05 x 0.1 x URUSpan) 

±2.5 x (0.05+0.05 x 0.1 x URUSpan) 
x (0.05+0.05 x 0.1 x URUSpan) 

Temperature effect : 

Effect per 55 °C change between the limits of 
-40°C and +85 °C (% of URL) 

Range code 
"1" and "2" 
"3" through "8'" 

Shift at 20% output point 
+1.5% / 55 °C 
±0.7% / 55°C 

Low flow cut-off : 

Customer configurable for any point between 
7 to 20% of output. 

Physical specifications 

Electrical connections : 

- Standard:1/2-14 NPT 
- Options (consult F&P):G1/2, Pg 13,5 or 

M20x1,5 conduit. 

Process connections : 

- Standard:1/4-18 NPT on 54 mm centers. 
Meets DIN 19213. 

- Options (consult F&P):Rc 1/4. 
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Process-wetted parts material : 

Material 
code Process Wetted 
(7th 

figure 
in model 
code) 

cover Diaphragm sensor body Vent / drain 

W 316 SS Hastelloy-C 316 SS 316 SS 
H 316 SS Hastelloy-C Hastelloy-C 

lining 
316 SS 

M 316 SS Monel Monel lining 316 SS 
T 316 SS Tantalum Tantalum 

lining 
316 SS 

B Hastelloy-C 
lining 

Hastelloy-C Hastelloy-C 
lining 

Hastelloy-C 

L Monel lining Monel Monel lining Monel 
U Tantalum Tantalum Tantalum Tantalum 

lining lining 

Notes : Sensor 0-rinas : Viton for material code "W". 
"H*, "M", and "' 
Teflon for material code "B", 't", and -1.1". 

Availability of above material design depends 
on ranges and static pressure. 
Refer to «Code symbols.. 

Non-wetted parts material : 

Electronics housing : Low copper die-cast 
aluminum alloy (standard), finished with 
epoxy / polyurethane double coating, or 
304 SS, as specified. 

Bolts and nuts : Cr-Mo alloy (standard), 304 SS 
(for static pressure code "1", "2-, and 
"3" only), or 630 SS (for static pressure 
code "4" only). Static pressure rating 
for code "3-with 304 SS bolts is degraded 
to 100 bar. 

Fill fluid : Silicone oil (standard) or fluorinated oil 
(Daifloil). 

Mounting bracket : Carbon steel with epoxy 
coating or 304 SS, as specified. 

Environmental protection: 
IEC IP67 and NEMA 4X 

Mounting : 

Weight : 

On 50 mm (50A or 2 inches) pipe using 
mounting bracket, direct wall mounting, or 
direct process mounting. 

Transmitter approximately 5kg without 
options. 
Add : 0.5kg for mounting bracket 

0.8kg for indicator option 
4.5kg for stainless steel housing option 

Optional features 

Indicator : 

Arrester : 

A plug-in turnable analog indicator 
(1.5*kaccuracy) can be housed in the 
electronics compartment or in the terminal 
box of the housing. 
An optional 4 digits LCD meter is also 
available. 

A built-in arrester protects the electronics 
from lightning surges. 
Not available with intrinsic safety approvals. 
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Oxygen service : 

Special cleaning procedures are followed 
throughout the process to maintain all process 
wetted parts oil-free. 
The fill fluid is fluorinated oil. 

Chlorine service : 

Oil-free procedures as above. Includes 
fluorinated oil for fill. 
Not available with material code «W a. 

Degreasing : Process-wetted parts are cleaned, but the fill 
fluid is standard silicone oil. Not for use for 
oxygen or chlorine measurement. 

NACE specification : 

Metallic materials for all pressure boundary 
parts comply with NACE MR-01-75. 
Includes ASTM B7M or L7M bolts and 2HM 
nuts. (Class II) 

Static pressure rating for code ""3" (160 bar) 
is degraded to 100 bar. 

Vacuum service : 

Special silicone oil and filling procedure are 
applied. 
See figure below. 
Sealing liquid: Silicon oil (code: Y, G, N) 

Sealing liquid: Silicon oil (Code: R 

(torr) 

760- 

400 Operating 
area 

50 

20 

-40 -15 60 85 120 

Sensor temperature (°C) 

Fig. 1 Relation between sensor temperature and 
operating pressure 

Customer tag : 

A stainless steel tag with customer tag data is 
wired to the transmitter. 

ACCESSORIES 

Oval flanges : 

Converts process connection to 1/2-14 NPT 
or to Rc1/2; in 316 SS. 

Three-valve manifolds : 

Available in CS or in 316SS and in pressure 
rating 160 bar or 420 bar. 

Hand held communicator : 

Model DKW or 50 HC 1000 

Communication module : (Standard for model DKC) 
When using this module for model DHC, 
remote setting function becomes available. 
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OUTLINE DIAGRAM (Unit : mm) 

Models with SS process covers 

Mtg. pipe U-bolt 
JIS 50A 128) M8 Press. conn 

Model DHC Zero / Span UP key 
Model DKC : One-push Zero 

Model DHC : Zero / Span DOWN key 

Model DKC : One-push Span 

Fastener (flame- 
proof ex. Only) 

Details of "A" 
(press. conn.) 

1 I 

11.1711) 

.41* -1AJ 

2C / 

Conduit conn. 

Details of "B" 
(conduit corm.) 

015 , 

:30) 

With field ind. 

'Details of "C" 
013 

G 
rs; 

018.5 

See table 
below 

See table 
below 

Note: The part marked is supplied in case of flameproof 

packing type. 011 cable is suitable. 

4th of 
PILC 

Conduit conn. Press. conn. 
Oval flange screw 

D E F G 

S G112 17 8 Rc1/4 7116-20UNF screw depth 13 

T 1f2-14NPT 16 5 114-18NPT 7116-20UNF screw depth 13 

V Pg13.5 8 4.5 114-18NPT M10 or M12 screw depth 13 

W M20 x 1.5 16 5 114-18NPT M10 or M12 screw depth 13 

X Pg13.5 8 4.5 1:4-18NPT 7116-20UNF screw depth 13 

/ 
Field ind. (option) 

Cable gland (option) "C" 
Conduit conn. 

Oval flange 
screw 
See table 
below 

56 66 
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MODEL NUMBER : 

1 2 3 4 5 6 7 8 9 10 11 12 13 

S 

V 
W 

rev. 4 
Description 

22 ,A4 f 92 

Type 
TranaJ,4-2O 13triAdd 

.. ... Smar1420:mAdo,r...cligrtal signal 
Connections 

IEENEWERNESIONSESEE 

Process 
connections 

Oval flange 
screw 

Conn. 
electrique 

Rc 1/4 
114-18 tWT 
114-18 NPT 
1/4-18 NPT 
1/4-18 NPT 

7/16-20 UNF 
7118-20 UNF 
tviio Of i..11(1) 
M10 or M12 (1) 
7/16-20 UNF 

G1/2 
1/2 14 NFl 
Pg 13,5 
M20 x 1,5 
Pg 13.5 

Range & wetted parts material 
Static pressure 

limits 
Spans (2) 

to 

bar 

mm WC 

mm WC 

3 3 H 
3 3 M 

:3 4 W. 
4' 14: 

3 4M 

W 
14 

3 5 M 

36H 
3 6 M 
3 6 T 

-1 

to 

160 

bar 

/3200 
nun WC 

640 
/6400 

mm WC 

1,3 
/13 

m WC 

Process I Measuring Wetted 
cover I diaphragm I cell body 

1716...sSi'a::::: ::::i:ri,Hast::-CM§i-=.igti31§,T.Mq 
316 SS Hast. C Hasi. C. 

116.§.::E:::::::::::,::::::::::::]tia4V:PA:::::.::::::::::i::::316 ., g:::::::::: 

316 SS Hast. C Hast. C 

31:ss::::':',.-:.-:K.::::-:::1:0:.:::MiMP!..,..:.:::'en 
316 SS Hast. C Hast. C 
316 SS Mond Mond 
316 SS Tiiiititiiiii',:. - TantalumM 
31.6:SS 

ik:41'.*:-P 11-6:IN:f:::a 31655 . ....::FliiCt 441;....7.:.,::': 
ai e SS Monet - Monet 
316 -:st--------IitiitaItiW-----iiiititiiiii 
:3)6s.s ilasLc -.1.6:ss 
310 4 55 1..,/:::0 -- 

...... .....:,... 

..................., .. ......... ........ . ..... 
316 SS Monet Monel 
3113:ss Tantalum ' Tantalum 

m WC 
316 SS Hast. C Hast C 
316 SS Monet Monel 
316 SS Tantalum Tantalum 

30/300 
m WC 31655 HasiC 

4 3 W 
4 3 H 
4 3M 
4 4 W 
4 4 H 
4 4 M 
4 5 W 
4 5 H 
4 5 M 
4 6 W 
4 6 H 
4 6M 

4 7 W 

-1 

to 

420 

bar 

320 
/3200 

mm WC 
640 

/6400 
mm WC 

1,3 
/13 

m WC 
5 

/50 
m WC 

316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 
316 SS 

Nast. C 
Mast. C 
Monet 

Nast. C 
Nast. C 
Monet 

Nast. C 
Mast. C 
Monel 

Nast. C 

Mast. C 
Monel 

316 SS 
Nast. C 
Monet 

316 SS 
Hast. C 
Monet 

316 SS 
Hast. C 
Monet 

316 SS 
Hast. C 
Monel 

20/200 
m WC 

2 3 B 
2 3 L 
23 U 
2 4 B 
2 4 L 
2 4 U 
2 5 B 
2 5 L 

25 U 
2 6 B 
2 6 L 
2 6 U 

-1 

to 

100 

bar 

320 
/3200 

mm WC 
640 
/6400 

mm WC 
1,3 
/13 

m WC 
5 
60 

m WC 

316 SS 
Hast. C 
Monet 

Tantalum 
Hast. C 
Mane! 

Tantalum 
Mast. C 
Monet 

Tantalum 
Hast C 

Monet 
Tantalum 

Mast. C 
Hast. C 
Monet 

Tantalum 
Nast. C 
Monet 

Tantalum 
Mast. C 
Monet 

Tantalum 
Hast. C 
Monet 

Tantalum 

316 SS 
Hast. C 
Monet 

Tantalum 
Nast. C 
Monet 

Tantalum 
Mast. C 
Monet 

Tantalum 
Mast. C 
Monet 

Tantalum 

- A 

- c 
-D 

s 

Indicator & Arrester 
Indicator Arrester ('4) 

none 
analogic, -0-100% linear scale ........ 
analogic, 0-100% scale 
analogic. Custom scale 
none 
analogic, 0-100% linear scale 
analogic, 0-100% scale 
analogic, Custom scale 
dIgital 0-100% 
digital Custom SCale'(DKC only) 
cfigital, 0-100% 
digital. Custom scale (DKC only) 

none 

none 
none 
yes 

Yes 
Yes 
yes 

Yes 

Yes 

44 
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1 2 3 4 5 6 7 8 

D 

D 
111101111111111111 
121131111111111111111111 

9 10 11 12 13 

I I 

A 
B 
C 

D 

E 

F 
G 
P 

R 

rev. 4 22 July 92 
Approvals for hazardous locations (consult F&P for availability) 
none(sta Tigard) . 

Flameproof per housing «d» II C T5/T6 (LCIE) France 
Flameproof per housing IIC T5/T6 (INIEX) Belgium 
Flameproof per housing IIC TS/T6 (CESI) Italy 
Flameproof per housing IIC T5/T6 (LOM) Spain 
Flameproof per housing IIC T5/T6 (PTB) Germany 
Flameproof per housing IIC T5/T6 (BASEEFA) United Kingdom 
Intrinsic safety CENELEC EEx is IIC T4/T5 (LCIE) 
Intrinsic safety CENELEC EEx is IIC T4/1-5 & zone -0' (PTB) 
Intrinsic safety CENELEC EEx is IIC T4/15 & protection type (BASEEFA) 

F 

Side venVdrain & mounting bracket 
Side 

venVdrain 
mounting 
bracket 

none 

Y. .... . 

yes 

yesos 
yes, SS 

yes. SS 

F 

SS parts 
SS bolts/nuts SS tag plate SS housing 

N 

R 

none 

Yes 
Yes 

Special applicatio 

Yes 
none 

Yes 
none 

yes 
ns & fill fluid 

yes 
yes 
yes 

Treatment Fill fluid 
none 
none (std) 

-64#406§:;0 
oxygen serv. 
chlorine serv. 

NACE 
vacuum serv. 

fluorinated oil 
stliCdpald'-': 
fluorinated oil (only w/digit7=W) 
fluorinated oil (only w/digit 7.H,T,B,U) 
silicone oil 
silicone oil 

Notes: -1- the thread is M12, if 420 bar static pressure is specified 

-2- minimum spans are for model DHC 

100:1 turn down is possible with model DKC, but it should be used at a span greater than 

1/25 of the maximum span for better performance. 

-3- max. static pressure 100 bar, when SS bolts/nuts are specified 

-4- arrester option not available, when intrinsic safety is specified 

Standard delivery time 

45 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 182 of 307



OUTLINE DIAGRAM (Unit : mm) 

Models with special material process covers 

Mtg. pipe 
JIS 50A 129i 

U-bolt 

4L3 

Press. conn. 
Model DHC : Zero/Span UP key 
Model DKC : One-push Zero 

Model DHC: Zero / Span DOWN key 
Model DKC: One-push Span 

Fastener 
If ameproof ex only) 

Field irdica or 
(OptiOr 

4 holes 
9 dia. 

Details of "A" 
016 

NPT114 

Vent/drain 

Conduit conn. 

Details of "B" 

d5 

c 0 c 
Ui 

Wi h field indicator 

as specified IC 1/2. 1/2-14NPT, 
Pg13.5 or M20 x 1.5) 

46 
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A.1-2 Specification type DHF : 

DPX SERIES 
FLOW TRANSMITTER 

The DPX series flow transmitter accurately 
measures differential pressure generated by a 

primary element, and transmits 4 to 20mA signal 
proportional to flow. The transmitter utilizes the 

unique micromachined capacitive silicon sensor 
with state-of-the-art microprocessor technology to 
provide exceptional performance and 

functionality. 

FEATURES 

1. Outstanding accuracy 

0.1% accuracy for all calibrated spans is the standard 
feature for all models covering 10 mbar draft range to 30 
bar high differential. The Micro-capacitance silicon sensor 
assures this feature. 

2. Minimum environment influence 

The patented " "Advanced Floating Cell. design which 
protects the pressure sensor against changes in 
temperature, static pressure, and overpressure 
substantially reduces total measurement error in actual 
field applications. 

3. Upgradable electronics 
A small plug-in communication module (to be ordered 
separately) can upgrade your DHF flow transmitters to 
have remote communication functions. A Hand held 
communicator (Model DXW) can remotely display or 
reconfigure process values as well as all transmitter 
configuration parameters at any point on the loop without 
affecting the transmitter signal. 

4. Application flexibility 
Example features that render the DPX 
series suitable for almost any process 
applications include: - Analog indicator at either the electronics side or terminal 
side - Full range of hazardous location approvals - Built-in RFI filter and lightning arrester - 4-digits LCD meter - Stainless steel electronics housing - Wide selection of materials 

SPECIFICATIONS 

Functional specifications 

Service: Liquid, gas, or vapour 

Static pressure, span, and range limit: 

Type Static 
pressure 

(bar) 

Span limit (mmH2O) Range limit 
(mmH2O) 

DHF#11 -1 to + 32 10 to 100 - 100 to + 100 

DHF#12 -1 to + 32 60 to 600 - 600 to + 600 

DHF#23 -1 to + 100 320 to 3200 - 3200 to + 3200 
DHF#24 -1 to + 100 640 to 6400 - 6400 to + 6400 
DHF#25 -1 to + 100 1300 to 13000 - 13000 to + 13000 

DHF#26 -1 to + 100 5000 to 50000 - 50000 to + 50000 
DHF#33 -1 to+ 160' 320 to 3200 - 3200 to + 3200 

DHF#34 -1 to+ 160' 640 to 6400 - 6400 to + 6400 
DHF#35 -1 to+ 160' 1300 to 13000 - 13000 to + 13000 

DHF#36 -1 to+ 160' 5000 to 50000 - 50000 to + 50000 
DHF#38 -1 to+ 160' 30000 to 300000 - 300000 to + 300000 
DHF#43 -110 + 420 320 to 3200 - 3200 to + 3200 
DHF#44 -1 to + 420 640 to 6400 - 6400 to + 6400 
DHF#45 -1 to + 420 1300 to 13000 - 13000 to + 13000 

DHF#46 -1 to + 420 5000 to 50000 - 50000 to + 50000 

DHF#47 -1 to + 420 20000 to 200000 - 200000 to + 200000 

- Lower limit of static pressure (vacuum 
limit) is : 

Silicone fill sensor : See Fig. 1 

DHF#38 and DHF#47 : 500 mbar abs. or 380 
torr 
Fluorinated fill sensor : 660 mbar abs or 500 
torr at temperature below 60°C - The maximum span of each sensor 

can be converted into different units 
using below factors : 

1 bar = 1 kgf /cm2 = 0.1 MPa 14.5038 psi 
10 ram H20 = 1 mbar 0.1 kPa 0 3937 in 
H2O 

Note:* 100 kgf/cm2 if stainless steel bolts and nuts are specified. 

SP.6.2.2 - 09/92 M - PubIi.5901 
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Overrange limit : 

To maximum static pressure 
limit 

Output signal : 

4 to 20mA DC 
Square root of differential input pressure 
between 0.5% and 100% of input. 
Linear with differential pressure below 0.5% 
of input. 

Power supply : 

Transmitter operates on 11 V to 45 V DC at 
transmitter terminals. 
11 V to 27 V DC for the units with optional 
arrester. 

Load limitations : 

see figure below 

Power voltage 
Note: For communication with DXW, min of 250 SI required. 
Hazardous locations : 

Designed to meet international intrinsic safety 
and flameproof (explosionproof) standards. 
Refer to model number, next pages, for types of 
approvals. Consult F & P for certification status. 

Zero / span adjustment : 

Zero is adjustable externally from the push 
buttons (UP and DOWN) 
The push buttons can also function to adjust 
span when MODE SWITCH (located on the 
front face of electronics unit) is in the span 
mode. 

Damping : Adjustable electrical damping. 
The time constant is adjustable to 0, 0.3, 1.2, 
4.8, or 19.2 seconds. 

Zero elevation / suppression : 

-100% to +100% of URL 
Normal / reverse action : 

Selectable by moving a jumper pin located on 
the electronics unit. 

Indication : Analog indicator or 4-digit LCD meter, as 
specified. 

Burnout direction : 

Output hold 
Output 21 6mA selectable 
Output 3.8mA 

Note : Unless otherwise specified, the burnout is in hold position 

Loop-check output : 

Transmitter can output constant signal of 4 
mA, 12 mA, or 20 mA if MODE SWITCH is 
set to the loop check mode. 
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Temperature limit : 

Ambient : 

- 40 to + 85 °C 
(- 20 to + 80 °C for LCD indicator) 
(- 40 to + 60 °C for arrester option) 
(- 10 to + 60 °C for fluorinated oil filled 
transmitters) 
For explosionproof units (flameproof or 
intrinsic safety), ambient temperature must be 
within the limits specified in each standard. 

Process : 

- 40 to + 120 °C for silicone fill sensor 
- 20 to + 120 °C for fluorinated oil fill sensor 

Storage : 

-40 to + 90 °C 

Humidity limit : 

0 to 100% RH 

Performance specifications 
(Reference conditions) 

Accuracy rating : 

(including conformity, hysteresis, and repeatability) 
±0.1% of calibrated span for a range of 50% 
to 100% of flow. 

±0.25% for a range of 20% to 50% of flow. 
Stability : ±0 1% of upper range limit (URL) for 6 months 
Temperature effect : 

Effects per 55°C change between the limits of 
-40 °C and + 85 °C 

Range code 
(6th digit in Code symbols) 

Shift at 20% output 
(% of URL) 

"1" /100 mmH2O max. span ± 1.5`Yol 55°C 
"2" / 600 mmH 20 max span 

"3" / 3.2 mH 20 max span 
"4" / 6 4 mH20 max span 

'5" / 13 mH20 max span ±0. 7% / 55°C 
"6" / 50 mH 2O max span 
7 / 200 mH2O max span 
"8" / 300 mH20 max span 

Static pressure effect : 

Static pressure code 
(5th digit in Code symbols) 

Shift at 20% output 
(% of URL) 

'1' / 100mmH20 sensor ±0.5%/ 10 bar 

'1" / 600mmH20 sensor ±0.5%/ 32 bar 

"2- 
'3' 
'4" 

±0.25%/ 100 bar 

Double the Zero shift for material code (7th digit in 
Code symbols) «Ma, «T., .B., .L. and «U. 

Overrange effect : 

Static pressure code 
(5th digit in Code symbols) 
'1" / 100mm H2O sensor 
"1" / 600mmH20 sensor 

"3" 
"4" 

Shift at 20% output 
(% of URL) 

±0.75 % / 10 ba r 
±0.75% / 32 bar 
±0 75% / 100 bar 
±0.75% / 160 bar 
±1.25% / 420 bar 

Double the effects for material code a H., «M., 
.B., -La-and .U..1 

Supply voltage effect : 

Less than 0.05% of calibrated span per 10 V 
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RFI effect : 

Less than 0.2% of URL for the frequencies of 
20 to 1000 MHz and field strength*10 V/m 
when electronics covers on. 
(Classification : 2-abc : 0.2% span per SAMA 
PMC 33.1 ) 

Step response : 

(without electrical damping) 

Type Time constant Dead time 
DHF#11 1.25 s 

approx 0.3 s DHF#12 0.85 s 
DHF##3 0.45 s 
DHF#4 to #8 0.2 s 

Mounting position effect : 

Zero shift, less than 12 mmH2O for a 10° tilt 
in any plane.No effect on span. 
This error can be corrected by adjusting Zero. 
(Double the effect for fluorinated fill sensors) 

Dielectric strength : 

500V AC, 50/60Hz 1 min., between circuit 
and earth (For the type with arrester, remove 
earthing plate.) 

Insulation resistance : 

More than 100MS2 at 500V DC (For the type 
with arrester, remove earthing plate.) 

Turn-on time : 

4 sec. 

Physical specifications 

Electrical connections : 

standard:1/2-14NPT 
options (consult F&P): G1/2, Pg13 5, 

or M20 x 1.5 conduit, as specified 
Process connections : 

standard:1/4-18 NPT on 54 mm centers . 

Meets DIN 19213 
options (consult F&P): Fic 1/4 

Process-wetted parts material : 

Material 
code 

7th figure 
in model 

code 

Process 
cover Diaphragm 

Wetted 
sensor body Vent / drain 

W 316 SS Hastelloy-C 316 SS 316 SS 
H 316 SS Hastelloy-C 

lining 
Hastelloy-C 316 SS 

M 316 SS Monel Monel lining 316 SS 
T 316 SS Tantalum Tantalum 

lining 
316 SS 

B Hastelloy-C 
fining 

Hastelloy-C Hastelloy-C 
lining 

Hastelloy-C 

L Monet lining Monel Monet lining Monel 
U Tantalum 

fining 
Tantalum Tantalum 

lining 
Tantalum 

Notes : Sensor 0-rings : Viton for material code -IV", 
-H", -M", and -T" Teflon for material code 
«B", ""L", and «U.. ' 
Availability of above material design depends 
on ranges and static pressure. 
Refer to «Code symbols". 

49 

Non-wetted parts material : 

Electronics housing : Low copper die-cast 
aluminium alloy (standard), finished 
with epoxy / polyurethane double 
coating, or 304 SS, as specified. 

Bolts and nuts : Cr-Mo alloy (standard), 304 
SS (for static pressure code «1«, «2«, 
and «3« only), or 630 SS (for static 
pressure code «4« only). Static 
pressure rating for code «3« with 304 
SS bolts is degraded to 100 bar. 

Fill fluid : Silicone oil (standard) or fluorinated 
oil (Daifloil) 

Mounting bracket : Carbon steel with epoxy 
coating or 304 SS, as specified. 

Environmental protection : 

IEC IP67 and NEMA 4X 

Mounting : 

On 50 mm (50A or 2 inches) pipe using 
mounting bracket, direct wall mounting, or 
direct process mounting. 

Weight : 
Transmitter approximately 5kg without 
options. 
Add : 0.5kg for mounting bracket 

0.8kg for indicator option 
4.5kg for stainless steel housing option 

Optional features 

Communication module : 

(Not included in transmitter shipments. 
Separate order by part No ZZPFCX1-A170 is 
required) 
The communication module, that can be 
plugged-in on the transmitter electronics, 
provides bidirectional communication with the 
hand held communicator (Model DXW). The 
information that can be remotely displayed or 
reconfigured is as follows 

Items 
Tag N° 
Model N° 
Serial N° 
Engineering unit 
Range limit 
Measuring range 
Damping 
Output mode 
Burnout direction 
Adjustment 
Output adjust 
Data 
Self diagnoses 
Printer 
External switch lock 

Display 

v. 

Set 
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indicator : 
A plug-in turnable analog indicator (1.5% 
accuracy) can be housed in the electronics 
compartment or in the terminal box of the 
housing. 
An optional 4 digits LCD meter is also 
available. 

Arrester : 
A built-in arrester protects the electronics 
from lightning surges. 
Not available with intrinsic safety approvals . 

Oxygen service : 

Special cleaning procedures are followed 
throughout the process to maintain all 
process wetted parts oil-free. 
The fill fluid is fluorinated oil. 

Chlorine service : 
Oil-free procedures as above. Includes 
fluorinated oil for fill. 
Not available with material code «W». 

Degreasing : 

Process-wetted parts are cleaned, but the fill 
fluid is standard silicone oil. Not for use for 
oxygen or chlorine measurement. 

NACE specification : 

Metallic materials for all pressure boundary 
parts comply with NACE MR-01-75. 
Includes ASTM B7M or L7M bolts and 2HM 
nuts. (Class II) 

Static pressure rating for code -3" (160 bar) 
is degraded to 100 bar. 

Vacuum service : 
Special silicone oil and filling procedure are 
applied. 
See figure below. 

Sealing liquid: Silicon oil (code: Y, G, N) 

Sealing liquid: Silicon oil (Code: R 

(tort) 

760- 

400 

50 

Operating 
area 

20- 

-40 -15 60 85 120 

Sensor temperature (°C) 

Fig.1 Relation between sensor temperature 
and operating pressure 

Customer tag : 

A stainless steel tag with customer tag data is 
wired to the transmitter. 
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ACCESSORIES 

Oval flanges : 
Converts process connection to 1/2-14 NPT 
or to Rc12; in 316 SS. 

Three-valve manifolds : 

Available in CS or in 316SS and in pressure 
rating 160 bar or 420 bar. 

Outline diagrams : 

Refer to DHC/DKC outline diagrams. 
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MODEL NUMBER : 

1 2 3 4 5 6 7 8 9 10 11 12 13 rev. 4 22 July 92 ID IH IF I I j II' 1 1 1 1 1 Descnption 
Connections 

Process 
connection 

Oval flange screw Conduit 
connection 

Rc1/4 7/16-20UNF G 1/2 
....................................................................................... 1/4;18N 

.1 .14NPT 
1/4-18NPT M 10 (or M12) Pg 13.5 

W 1/4-18NPT M 10 (or M12) M 20x 1.5 
1/4-18NPT 7/16-20UNF Pg 13.5 
Range and materials 

Static press Span Process cover Diaphragm Wetted cell body 

31688 
1 1H to mm WC 316 SS Hast.0 Hast.0 lining 

1 mmWC 316 SS Hast.0 Hast.0 lining 
2H 

3 3H to /3200 16 

' 

' 
,.-si:f-i,i 

''.. 
.:::::. d:C::::::::::::::-;":::::::::::::i..i:.............::: .. 316BS...*.... Hast.0 Hast C:;:[::.;1;*4::::: 

3 3M 160 " 
bar 

mm WC 316 SS Monet Monel lining 

640 
/6400 

4.S44.......sS' Hast.0 
,..,,.:.:.: 

3:".(6.: .0...c 
316S$ 

::::.......... 
HailCilining .:. 

3 4 M mm WC 
31668 
316SS 

Tantaiii4Iii*iii::.:. 
Mona! lining.... 

, 

1.3/13 
m WC 

rigs.5 
310$s 

316 SS:iiiiiiiii,:::, 

Hast.'4.1iriinV:::::.. 
3 5M 316 SS 
3 5T 

6]. W 
110$ Tantalum 

TiMonel ilkt1490n.loeIllioininligi4...04.ii:: 

,:;,::.::::.:-.... 
3".16 .SS ilaAt.. :3:16BS:::::::,:::::::::::::::;::::: 5/50 

3 H m WC Hast.0 Hast.0 lining 
3 
3 

6M 
6T 

316 SS Monet Monet lining 
316 SS Tantalum Tantalum lining. 

3 8W ii:cf::::;;:ii::iR:mi:i:::iiji 6 6 
3 8E m C CS iLiaste 316SS 
4 3W -1 320 316 SS Hast.0 316 SS 
4 3H to /3200 316 SS Hast C Hast.0 lining 
4 3M 420 mmWC 316 SS Monel Monet lining 
4 4W bar 640 316 SS Hast.0 316 SS 
4 4H /6400 316 SS Hast.0 HastC lining 
4 4M mm WC 316 SS Monet Monet lining 
4 5W 1.3/13 316 SS Hast.0 316 SS 
4 5H m WC 316 SS Hast.0 Hast.0 lining 
4 5M 316 SS Monet Monet lining 
4 6W 5/50 316 SS Hast.0 316 SS 
4 6H m WC 316 SS Hast.0 HastC lining 
4 6M 316 SS Monet Monel lining 
4 7W 20/200 316 SS Hast.0 316 SS 
2 3B -1 320 Hast.0 lining Hast.0 Haste lining 
2 3L to /3200 Monel lining Monet Monet lining 
2 3U 100 mm WC Tantalum lining Tantalum Tantalum lining 
2 4B bar 640 Hast.0 lining Hast.0 HastC lining 
2 4L /6400 Monel lining Monet Monet lining 
2 4U mm WC Tantalum lining Tantalum Tantalum lining 
2 58 1.3/13 HastC lining Hast.0 HastC lining 
2 5L m WC Monet lining Monet Monet lining 
2 5U Tantalum lining Tantalum Tantalum lining 
2 6B 5/50 Hast.0 lining Hast.0 HastC lining 
2 6L m WC Monet lining Monet Monet lining 
2 6U Tantalum lining Tantalum Tantalum lining 

Notes : The thread is M12 , if 420 kgf/cm2 static pressure is specified . 

100 kgf/cm2 if stainless steel bolts and nuts are specified . 
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1 2 3 4 5 6 7 8 
IHIFI I I I Ii 

9 10 11 12 13 

Indicator and arrester 

Indicator 

Norte 

rev. 4 
Description 

Arrester () 
'Nana, 

. . 

An4log,: 0 to 100% hnear scale None: 
Analog, custom scale 
None 

None 
Yes 

Analog, 0 to 100% linear scale Yes 
Analog, custom scale Yes 

. . . 

22 Jul}! 92 

D.Igital,0 None. ....... 

Digita, 0 to 100% Yes 
Approvals for hazardous locations 
(Approvals pending. Consult F&P for status 
NOne:#0i:OaO:47::: '''' 
Flameproof per housing «d» II C T5/T6 (LCIE) France 
Flameproof per housing IIC T5/T6 (INIEX) Belgium 
Flameproof per housing IIC T5/T6 (CESI) Italy 
Flameproof per housing IIC T5/T6 (LOM) Spain 
Flameproof per housing IIC T5/T6 (PTB) Germany 
Flameproof per housing IIC T5/T6 (BASEEFA) United Kingdom 
Intrinsic safety CENELEC EEx ia IIC T4/T5 (LCIE) 
Intrinsic safety CENELEC EEx ia IICT4fT5 & zone "0" (PTB) 
Intrin. sat. CENELEC EEx ia IIC T4/T5 & protec. type "N" (BASEEFA) 

F 

Side vent/drain 
Side vent/drain 
None 
None. 

None 

Yes 
Yes 

& mounting bracket 
Mounting bracket 

ne 
Yes CS 

Yes, stainless steel 
None 
Yes. CS 
Yes, stainless steel 

Stainless steel parts 
SS bolt/nut SS tag plate SS elec housing 
None None None 

eS.:.::. None None 
Niiiie Yes None .. K 

None None Yes 

None 
Yes 
Yes 

Yes 
None 
Yes 

Special applications and fill fluid 
Treatment 

*0! " 

None (standard) 
Degreasing 

Oxygen service 

Chlorine service 

NACE specification 
Vacuum service 

Yes 
Yes 
Yes 

Fill fluid 

sin CanePi 
Fluorinated oil 

Fluorinated oil 
(Material code "W" only) 
Fluorinated oil 
(Material code "H", "T", "B", "U") 
Silicone oil 
Silicone oil for vacuum use 

Notes : Arrester option is not available when intrinsic safety is specified . 

Standard delivery time 
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A.2. CONVERTIBILITY BETWEEN ANALOG AND SMART TYPES (DKC only) 

A.2.1 From analog to smart type : 

For employing the analog type as a smart type, the 
optional communication module will be necessary. 
And for various settings and adjustments, the hand- 
held communicator (HHC) is required. 

1 .Assembly of communication module 
By inserting the communication module at the 
position shown in the figure below, the analog type 
is converted to the smart type. 

Caution 

Communication module 

1 Please be sure to turn off the power, when the communication module is pluged in or not. 

2 After inserting the communication module, avoid using the MODE and DAMPING 
switches on the amplifier unit (they have no effect). 

3 Use the separately prepared HHC (hand-held communicator) for adjustment and settings 
via the smart function. For details of the setting method, refer to Chapter 7 of this manual 
and the instruction manual for HHC. 

A.2.2. Differences between analog and smart type transmitters : 

Item Analog type Smart type Remarks 
Zero 
adjustment 

Performed through use of 
MODE switch 0 and 
external switch UP/DOWN. 

Zero adjustment performed 
via HHC. Adjustment also 
possible by external switch Z. 

Caution 

Span 
adjustment 

Performed through use of 
MODE switch 1 and 
external switch UP/DOWN. 

Range setting and adjustment 
performed via HHC. 
Adjustment also possible by 
external switch S. 

Caution 

Damping 
adjustment 

Setting performed by 
digital switch. 

Setting performed by HHC. 

Normal/ 
reverse 
changeover 

Setting performed by 
inserting plug. 

Setting performed by HHC. 

Flow output Differential pressure and flow 
changed via HHC. 

Various 
diagnoses 

Possible by means of HHC. 

Caution 

Upon converting from the analog to the smart type, the external switch function is changed 
from UP to Z ero and from DOWN to Span via a one-push function. 
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A.2.2.3 From smart to analog type : 

For employing the smart type as an analog type, 
just pull out the communication module shown in 
the figure at the right and the unit becomes an 
analog type. 

Caution 

Amplifier unit 

Commu ication 
module 

Note that with the analog type, the functions of the 
mode setting, normaVreverse changeover, and 
damping setting switches, become again all effective. 
If these switches positions result in a transmitter configuration different from the 

one previously programmed via HHC, the transmitter behaviour wille be different. 
These switches are not active when communication module is in place and become active 
again when communication module is removed. Refer to section 6 for detailed setting 
procedures. 

Cautions 

1 Please be sure to turn off the power, when the communication module is pluged in or not. 
2 With regard to range change with the smart function, the range is maintained even upon 

removing the communication module. But the zero and span adjustments, damping 
setting and normal/reverse changeover will conform to the analog specifications, so be 
sure to confirm the position of each switch before use. 

A.3. CAUTIONS ON INTRINSICALLY SAFE TRANSMITTER 

The intrinsically safe transmitter (after referred as «this transmitter") has been approved by 
the authorized institute on the basis of the labor safety and sanitation law. The approved 
mark and specifications typeplate (intrinsically safe typeplate) containing specifications 
related to explosionproofing are attached on this transmitter. Prior to operating this 
transmitter, check the specifications on this plate. 

A.3.1. Combined equipment : 

This transmitter maintains intrinsic safety performance by the combination of the approved 
barrier and intrinsically safe transmitter. 

A.3.2. Installation of intrinsically safe transmitter : 

A.3.2.1 Area limitation : 

This transmitter can be installed in a hazardous location EE x i2 HC T4 (Tamb = 85°C) or 
T5 (Tamb = 50°C). 
For detail of explosive gas, refer to local regulations. 

A.3.2.2 Environment condition : 

The maximum alloWable ambient temperature is T4 .85°C, T5 = 50°C . Provide appropriate 
protective means when the surface temperature is liable to exceed 85°C or 50°C due to 
direct sunlight or radiation heat. 
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A.3.3. External wiring : 

For further details, refer to the local regulations. 

A.3.3.1 Cable selection and distance : 

To maintain the intrinsic safety ratings even in case of shorting or a ground fault, select 
appropriate types and distance of cables (inductance (L), (capacitance (C), and UR ratio). 

A.3.3.2 Cable wiring : 

Run the intrinsically safe wiring independently in metal conduit, metal ducts or protective 
tubes in order to avoid danger due to interference with, and by electrical and magnetic 
induction from general circuits. 

A.3.3.3 Protective grounding : 

Provide grounding for non-current carrying metal parts such as metallic enclosures and 
metal conduit. The grounding resistance shall not exceed 10 fl. For further details refer to 
the local recommandations or regulations. For grounding, use either ground terminal 
(marked 0, M4 thread) on inside or outside of the terminal box. 

A.3.4 Maintenance of intrinsically safe transmitter : 

A.3.4.1 Maintenance under energized condition : 

The following maintenance is allowed under energized condition. 
1 Visual inspection 

Corrosion, damage, or other mechanical injury of transmitter, piping, and wiring. 
2 Adjustment by the specified adjustment units or zero, span, and damping adjustment 

A.3.4.2 Repair : 

Although repair of the intrinsically safe transmitter, provided it is limited to replacement of 
plugin units, can be performed in a hazardous location under energized condition, it is 
recommended to turn off the power and carry the transmitter to a safe place. Replacement 
of faulty parts is restricted to parts which are mounted by connector or screws, such as the 
amplifier unit, sensor unit, or communication module. Never alter the component parts or 
internal wiring. 

A.4 CAUTIONS ON FLAMEPROOF TRANSMITTER 

The flameproof transmitter has been approved by the authorized institute on the basis of 
the labor safety and sanitation law. The approved mark and specifications typeplate 
containing specifications related to explosionproofing are attached on this transmitter. Prior 
to operating this transmitter, check the specifications on this plate. For further details, refer 
to the local recommandations or regulations for Explosion-Protected Electrical Installations 
in General Industries. 
The 10th digit of the type code on the flameproof transmitter nameplate is marked with a 
letter accordingly to related flameproof certificate. An explosion-proof nameplate is also 
attached. 
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Note : In the case of an explosive atmosphere, absolutely avoid opening the casing covers 
and transmission unit's covers. The following maintenance is allowed under 
energized condition without opening the casing covers or transmission unit's 
covers. 
Visual inspection: Corrosion, damage, or othermechanical injury of the transmitter, 
piping and wiring. 
Zero and span adjustment: Limited to adjustment which can be done from the 
outside without opening the covers of respective units. (Do not perform span 
adjustment or the like which requires opening the covers.) 
Communication module: When inserting or pulling out communication module, 
don't perform it in explosive environment. 

A.4.1 Combined equipment : 

There are no special restrictions on combining the flameproof transmitter with receiving 
instruments. They can be combined and used freely. 

A.4.2 Installation of flameproof transmitter : 

A.4.2.1 Area limitation : 

The transmitter can be installed and used in a location containing the applicable gas. The 
explosion class and ignition group of the applicable gas are given on the explosionproof 
typeplate. Refer to the local recommandations or regulations for the kinds of applicable 
gases. This transmitter cannot be installed in a hazardous location "zone 0" (use the 
intrinsically safe (EE x ia) transmitter in a "zone 0" location). 

A.4.2.2 Environment condition : 

The maximum allowable ambient temperature is T6 = 65°C, T5 = 85°C. Provide appropriate 
protective means when the surface temperature is liable to exceed 85 or 65°C due to direct 
sunlight or radiation heat. 

A.4.3. External wiring of flameproof transmitter : 

A.4.3.1 Wiring method : 
The external wiring of the flameproof transmitter is carried out according to local recom- 
mandations or-regulations. If the ambient temperature of the transmitter is high -(70°C 
max.), then use external lead-in wires that can withstand the ambient temperature. 

A.4.3.2 Grounding : 

Provide grounding for non-current-carrying metal parts such as metallic enclosures and 
metal conduit. The grounding resistance should not exceed 10 f2. For further details, refer 
to the local recommandations or regulations. 
For grounding, use either ground terminal (M4 thread) on the inside or outside of the 
terminal box. 
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A.4.4 Maintenance of flameproof transmitter : 

A.4.4.1 Maintenance under energized condition : 

In the case of an explosive atmosphere, absolutely avoid opening the process covers and 

transmission unit's covers. The following maintenance is allowed under energized condition 
without opening the casing covers or transmission unit's covers. 

Visual inspection : Corrosion, damage, orother mechanical injury of the transmitter, 
piping and wiring. 

Zero and span adjustment : Limited to adjustment which can be done from the outside 
without opening the covers of respective units. 

Communication : When inserting orpulling out communication module, don't perform 

them in explosive environment. 

A.4.4.2 Repair : 

For repair of the flameproof transmitter, turn off the power supply and carry it to a safe 
location. Be careful about the following in repair. 

a The mechanical strength, gaps and depths of gaps in the transmission unit casing 
are three very important factors for the flameproof transmitter. So be careful not to 
scratch the contacting surfaces or threaded parts nor apply shocks to the casing. 

b If scratches or corrosion is found on parts necessary for maintaining the flameproofing 
(case, cover, threaded part and 0 ring of casing cover, contacting ,surface, 
contacting surface between main unit and terminal box, external cable lead-in 
section, etc.), then please consult with F&P (Carrying out repair without sufficient 
consideration could result in change in the gaps, which is very dangerous.) 

c In case of a special flameproof transmitter, the electrical circuit parts and mechanical 
parts inside the casing are related to the explosionproof performance, so replacement 
should be limited to units such as the transmission unit. Consult with F&P with 
regard to replacement etc. of the components attached to printed circuit boards. 

d Before re-use following repair, thoroughly inspect the parts required for maintaining 
the flameproofing, and make sure all screws and the like are securely tightened. 
Fasten the covers securely (tightening torque 20 Nm). To prevent unnecessary 
opening and closing of the transmission unit cover and terminal box at the site, 

attach the exclusive locking devices securely to them. Use the furnished key 
wrench (width across flats of 3 mm) fortightening the hexagon socket head bolt M4. 
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A.5. CALIBRATION 

A.5.1 Preparation for calibration : 

Remove the transmitter and calibrate it in a calibration room. 
The following devices are normally used for calibration of the differential pressure transmitter. 

Item 
Analog type 
differential pressure 
range (mmH2O) 

Smart type (DKC) 
differential pressure 
range (mmH2O) 

Pressure source 
or measuring 
device 

10 -100 10 -100 Air source reference 
Input source 60 - 600 10 - 600 dead weight type 

320 - 3200 32 - 3200 pressure gauge or 

(use a gigh 640 - 6400 64 - 6400 instrument having 

accuracy 1300 -13000 130 -13000 equivalent 

source) 5000 - 50000 500 - 50000 performances 

20 - 200 (mH2O) 2 - 200 (mH2O) 
30 - 300 (mH2O) 3 - 300 (mH2O) 

Power supply 24V dc 

Load resistance Standard resistance 250Q (+1- 0,01250 or less) 

Measuring Digital voltmeter capable of measuring the transmitter 
equipment output with accuracy better than 0,1% and with 5 digits - 

indication. 

HHC 
(type DXW) 

Hand held communicator (smart type) 
. 

A.5.2 Calibration procedure (analog type) : 

A.5.2.1 Perform connection according to the following diagram. In case of DC power 
supply + digitale voltmeter (measuring device). 

Standard 
resistance 

58 

24 V I-- 
Standard 
resistance 

Transmitter 
terminal 
box 

Digital 
voltmeter 
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A.5.2.2 Converter (D/A) output calibration : 

1-1 6 

6 ) 4) 

<I' 0 

Setting mode "3" Make sure output current is 4 mA. 

Setting mode "4" Make sure output current is 12 mA. 

Setting mode "5" Make sure output current is 20 mA. 

When the output of each mode 3 or 5 is not 4 or 20 mA, adjust it to 4 or 20 mA using the UP/ 
DOWN switch. 

A.5.2.3 Zero and Span check : 

Action Check 
Open the high and low pressure sides to the 
atmosphere. 

Turn ON the power, wait 10 minutes or longer, 
then check if the output current is 4 mA. 

If output current is not 4 
mA, refer to 6.1.A.: 
-zero adjustment. 

Note that the output will not be 4 mA upon 
opening to the atmosphere for a 
transmitter which has undergone 
suppression or elevation. Apply the 
differential pressure correspond to 
suppressed or elevated and check for 4 mA 

Next apply 100% differential pressure to the 
transmitter. 
Check if the output current is 20 mA. 

If output current is not 
20 mA, refer to 6.1.B.: 
-span adjustment 
(change of measuring 
range). 

A.5.2.4. Accuracy test : 

Apply input differential pressures in the order of 0%, 25%, 50%, 75%, 100%, 75%, 50%, 
25% and 0%, and read the output at each input differential pressure. 
Check that the difference between the output and input differential pressure (%) is within 
the accuracy shown below. The voltage values given in the table are the values when using 
DC power supply, standard resistance 250 Ohms and digital voltmeter (measured value). 

Measuring classification Ref. value Accuracy 

Percent indication (%) 0,-25, 50, 75, 100 +/-0.1 or +/-0.2 

Current measurement (mA) 4, 8, 12, 16, 20 +1-0.016 or +/-0.032 

Voltage measurement (V) 1, 2, 3, 4, 5 +/ -0.004 or +/-0.008 
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A.5.3 Calibration procedure (smart type -DKC only) : 

A.5.3.1 Perform connection according to the following diagram. In case of DC power supply 
+ digital voltmeter (measuring device) + HHC (hand-held communicator)Note : 

For communication with HHC, a minimum of 250 S2 of load resistance is required. 

A.5.3.2 Adjustment of the output circuit : 

(D / A converter) Refer to HHC manual. 

A.5.3.3 Adjustment of Zero and Span : 

Refer to chapter 7 and HHC manual. 

A.5.3.4 Accuracy test : 

Apply input differential pressures in the order of 0%, 25%,. 50%, 75%, 100%, 75%, 50%, 
25% and 0%, and read the output at each input differential pressure. Check that difference 
between the output and input differential pressure is within the accuracy shown below. The 
voltage values given in the table are the values when using DC power supply, standard 
resistance 250 ohms and digital voltmeter (measured value). 

Measuring classification Ref. value Accuracy 

Percent indication (%) 0, 25, 50, 75, 
100 

+/ -0.1 or +/-0.2 

Current measurement (mA) 4, 8, 12, 16, 20 +/-0.016 or +/-0.032 

Voltage measurement (V) 1, 2, 3, 4, 5 +/-0.004 or +/-0.008 
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A.6 PARTS LIST 

DPX TRANSMITTER PARTS LIST 
ELECTRONICS UNIT SECTION 

EK11-7650-1/5 
Aug 12, 1992 
DPX-AM 

vol 

ICI 

ID 
NI 
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DPX TRANSMITTER PARTS LIST 
ELECTRONICS UNIT SECTION 

EK11-7650-2/5 
Aug 12, 1992 
DPX-AMP 

Ordering information 
Item 

N° 
Designation Description Part Number Q'ty 

1 

Material Remarks 

ZZPFCX1-A010 
ZZPFCX1-A011 

1 

1 

Front cover Alluminium alloy 

SST 
Item 4 included 
Item 4 included 

2 
Material Remarks 

ZZPFCX1-A020 
ZZPFCX1-A021 

1 

1 

Terminal box cover Alluminium alloy 

SST 
Same as ZZPFCX1-A010/11, 
different instrucon 

Item 4 included 
Item 4 included 

but with 
label 

3 

4 

Material Remarks 

ZZPFCX1-A030 

ZZPFCX1-A031 

ZZPFCX1-A032 

ZZPFCX1-A033 

1 

1 

1 

1 

Indicator cover assy 

"0"- Ring 

Alluminium alloy 

Alluminium alloy 

SST 

SST 

Item 4 included 
For BASEEFA, PTB, 
SAA units 

Item 4 included 
For JIS, FM, CSA 

Item 4 included 
For BASEEFA, PTB, 
SAA units 

Item 4 included 
For JIS, FM, CSA 

Chioroprene ZZPFCX1-A040 10/pkg 

1 

1 

1 

1 

1 

1 

3/pkg 

1 

5A 

5 

26 

27 

Analog indicator kit 

Analog indicator 

Indicator stud 

Adapter kit 

0-100%, linear scale 
0-100%, 4 scale 
Custom scale, (specify scale) 
Includes item 26 for mounting in the 
terminal box 

0-100%, linear scale 
0-100%, J scale 
Custom scale, (specify scale) 

Used for mounting indicator in the 
terminal box 

Stud x3; Lead wire x1 

ZZPFCX1-A053A 
ZZPFCX1-A054A 
ZZPFCX1-A055A 

ZZPFCX1-A053 
ZZPFCX1-A054 
ZZPFCX1-A055 

ZZPFCX1-A260 

ZZPFCX1-A270 

5B 

5 

25 

37 

38 

LCD Meter kit 

LCD Meter 

LCD Meter stud 

Spring washer 

Plain washer 

Included items 25, 37,38 

Used together with LCD meter 

Used together with LCD meter 

Used together with LCD meter 

ZZPFCX1-A056A 

ZZPFCX1-A056 

ZZPFCX1-A250 

ZZPFCX1-A370 

ZZPFCX1-A380 

1 

1 

10/pkg 

10/pkg 

10/pkg 
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DPX TRANSMITTER PARTS LIST 

ELECTRONICS UNIT SECTION 

EK11-7650-3/5 
Aug 12, 1992 
DPX-AMP 2 

Ordering information 
Item 

N° 
Designation Description Part Number Qty 

6 Amplifier unit Common for all DPX transmitters ZZPFCX1-A061 1 

9 Switchover plug Normal / Reverse action switch ZZPFCX1-A091 10/pkg 

17 Communication module Required for SMART type transmitters 
includes item 42 

ZZPFCX1-A170 1 

42 Label Used together with item 17 ZZPFCX1-A410 10/pkg 

Material Conduit connection 
10 Electronics housing Alluminium alloy G 1/2 ZZPFCX1-A101 1 

Pg 13.5 ZZPFCX1-A102 1 

1/2 - 14 NPT ZZPFCX1-A103 1 

M20 x 1.5 ZZPFCX1-A104 1 

SST G 1/2 ZZPFCX1-A105 1 

Pg 13.5 ZZPFCX1-A106 1 

1/2 - 14 NPT ZZPFCX1-A107 1 

M20 x 1.5 ZZPFCX1-A108 1 

11A Cable gland Kit Required only for flame proof housing 
(Aluminium) (1/2 - 14 NPT conduit connection only) 

For cable 0 5 to 9 mm F150 C013 U01 

For cable 0 9 to 14 mm F150 C013 UO2 1 

20A Cable gland Kit For standard or I.S. applications 
(Aluminium) Conduit connection 

G 1/2 U.R. 1 

Pg 13.5 U.R. 1 

1/2 - 14 NPT F150 A202 U01 1 

M20 x 1.5 U.R. 1 

Conduit connection 
12A Plug G 1/2 ZZPF CX1-A120 1 

Pg 13.5 ZZPF CX1-A121 1 

1/2 - 14 NPT 3F112A352U21 1 

M20 x 1.5 ZZPF CX1-A123 1 
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DPX TRANSMITTER PARTS LIST 
ELECTRONICS UNIT SECTION 

EK11-7650-4/5. 
Aug 12, 1992 
DPX-AMP 

Ordering information 
Item 

N°, 
Designation Description Part Number - Qty 

13 Terminal block unit Round washer type * 
includes item 30 

ZZPFCX1-A130 1 

Wire retaining washer type' 
includes item 30 

ZZPFCX1-A131 1 

Round washer type' 
with arrestor, includes item 30 

ZZPFCX1-A133 1 

Wire retaining washer type' 
with arrestor, includes item 30 

ZZPFCX1-A134 1 

* Note : 

-Round washer type is for transmitters 
with G 1/2 or 1/2 - 14 NPT 
Conduit connection 
-Wire retaining washer type is for 
transmitters with Pg 13.5 or M20 
Conduit connection 

14 Terminal block item 30 is not included ZZPFCX1-A140 1 

15 Arrestor unit Required only for transmitters with 
arrestor 

ZZPFCX1-A150 1 

30 Terminal screw M4 x 10 ZZPFCX1-A300 10/pkg 

43 "0"- Ring Chloroprene ZZPFCX1-A430 10/pkg 

24A Fastener kit Required only for flame proof (Exd) 
includes items 34, 35,36 

ZZPFCX1-A240A 10/pkg 

24 Fastener Required only for flame proof (Exd) ZZPFCX1-A240 10/pkg 

34 Hex socket screw Used together with item 24 ZZPFCX1-A340 10/pkg 

35 Spring washer Used together with item 24 ZZPFCX1-A350 10/pkg 

36 Plain washer Used together with item 24 ZZPFCX1-A360 10/pkg 

31A Hex socket screw kit includes items 32 & 33 ZZPFCX1-A310A 10/pkg 

31 Hex socket screw M6 x 10 ZZPFCX1-A310 10/pkg 

32 Tooth lock washer ZZPFCX1-A320 10/pkg 

33 Spring washer ZZPFCX1-A330 10/pkg 

64 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 201 of 307



 

DPX TRANSMITTER PARTS LIST 
ELECTRONICS UNIT SECTION 

EK11-7650-5/5 
Aug 12, 1992 
DPX-AMP 

Ordering information 
Item 

N° 
Designation Description Part Number 

. 

Q'ty 

39 Blank name plate' 

Note : Blank name plates 

Approvals 
10/pkg 
10/pkg 
10/pkg 
10/pkg 
10/p kg 

10/pkg 
10/pkg 
10/pkg 
10/pkg 

10/pkg 

None (standard) 
Flameproof «d»IICT5/T6 (LCIE) France 

Flameproof IICT5/T6 (INIEX) Belgium 
Flameproof IICT5/T6 (CESI) Italy 
Flameproof IICT5/T6 (LOM) Spain 
Flameproof IICT5/T6 (PTB) Germany 
Flameproof IICT5/T6 (BASEEFA) U.K. 

I.S. CENELEC EEx ia IIC T4/T5 (LCIE) 
I.S. CENELEC EEx ia IIC T4/T5 

& zone "0" (PTB) Germany 
I.S. CENELEC EEx ia IIC T4/T5 

& type "N" (BASEEFA) U.K. 
are restricted to F&P internal use only. 

40 Rivet For name plate attaching 50/pkg 
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DPX TRANSMITTER PARTS LIST 
DIFFERNTIAL PRESSURE DETECTING UNIT SECTION 
FLOWMETER DETECTING UNIT SECTION 

EK1177651-1/4 
Aug 12, 1992 
DPX - DHC/DKC ; DHF 

66.. 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 203 of 307



DPX TRANSMITTER PARTS LIST 
DIFFERENTIAL PRESSURE DETECTING UNIT SECTION 

EK11-7651-2/4 
Aug 12, 1992 
DPX-DHC/DKC 

. . Ordering information 
Item 

N° 
Designation Description Part Number Qty 

1 

Diaphragm Applicable model 
ZZPFHC1-B010 
ZZPFHC1-8011 

1 

1 

Detecting unit Nast C DHC/DKC( ) 11W 
Range : 10mbar 

(100 mmH2O), 
Hast C with 
wetted parts 

DHC /DKC() ) 11H 

2 
Diaphragm Applicable model 

ZZPFHC1-B020 
ZZPFHC1-B021 

1 

1 

Detecting unit Hast C DHC/DKC( ) 12W 
Range : 60mbar 

(600 mmH20), 
Hast C with 
wetted parts 

DHC/DKC( ) 12H 

3 

Diaphragm Applicable model 
ZZPFHC1-B030 
ZZPFHC1-8031 

ZZPFHC1 -B032 

ZZPFHC1-B033 

ZZPFHC1-B034 
ZZPFHC1-B035 

ZZPFHC1-8036 

1 

1 

1 

. .1 

1 

Detecting unit Hast C DHC /DKC() ) 33W 
Range : 320mbar 

(3200 mmH2O) 
Hast C with 
wetted parts 

DHC/DKC( ) 33H 
DHC/DKC( ) 23B 

Monet DHC/DKC( ) 33M 
DHC/DKC( ) 23L 

Tantal DHC /DKC() ) 33T 
OFIC/DKC( ) 23U 

Hast C DHC/DKC( ) 43W 
Hast C with 
wetted parts 

DHC/DKC( ) 43H 

Monet DHC /DKC() ) 43M 

4 Detecting unit 
Range : 640mbar 

(6400 mmH2O) 

Diaphragm Applicable model 
ZZPFHC1-B040 
ZZPFHC1-B041 

ZZPFHC1-B042 

ZZPFHC1-8043 

ZZPFHC1-8044 
ZZPFHC1-8045 

ZZPFHC1-B046 

1 

1 

1 

1 

1 

1 

1 

Hast C DHC/DKC( ) 34W 
Hast C with 
wetted parts 

DHC/DKC( ) 34H 
DHC/DKC( ) 24B 

Monet DHC/DKC( ) 34M 
DHC/DKC( ) 24L 

Tantal DHC/DKC( ) 34T 
DHC /DKC() ) 24U 

Hast C DHC/DKC( ) 44W 
Hast C with 
wetted parts 

DHC/DKC( ) 44H 

Monet _DHC/DKC( ) 44M 

5 Detecting unit 
Range :1.3 bar 

(13 mH2O) 

Diaphragm Applicable model 
1 

1 

1 

1 

1 

1 

1 

Hast C DHC/DKC( ) 35W ZZPFHC1-B050 
Hast C with 
wetted parts 

DHC/DKC( ) 35H 
DHC /DKC() ) 25B 

ZZPFHC1-8051 

Monel DHC/DKC( ) 35M 
DHC/DKC( ) 25L 

ZZPFHC1-B052 

Tantal DHC/DKC( ) 345T 
DHC/DKC( ) 25U 

ZZPFHC1-B053 

Hast C DHC /DKC() ) 45W ZZPFHC1-B054 
Hast C with 
wetted parts 

DHC/DKC( ) 45H ZZPFHC1-B055 

_Monel DHC /DKC() ) 45M ZZPFHC1-B056 
Note : All above mentionned detecting units are with standard silicone oil filling. 
If other oil tilling is requested, specify it in addition to part number when ordering. 
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DPX TRANSMITTER PARTS LIST 
DIFFERENTIAL PRESSURE DETECTING UNIT SECTION 

EK11-7651-3/4 
Aug 12, 1992 
DPX-DHC/DKC 

Ordering information 
Item 

N° 
Designation Description Part Number Q'ty 

6 Detecting unit 
Diaphragm Applicable model 

ZZPFHC1-B060 
ZZPFHC1-B061 

ZZPFHC1-B062 

ZZPFHC1-8063 

ZZPFHC1-B064 
ZZPFHC1-8065 

ZZPFHC1-8066 

1 

1 

1 

1 

1 

1 

Hast C DHC/DKC( ) 36W 
Range : 5 bar 

(50 mH2O) 
Hast C with 
wetted parts 

DHC/DKC( ) 356H 
DHC /DKC() ) 26B 

Monel DHC/DKC( ) 356M 
DHC/DKC( ) 26L 

Tantal DHC/DKC( ) 36T 
DHC /DKC() ) 256U 

Hast C DHC/DKC( ) 46W 
Hast C with 
wetted parts 

DHC/DKC( ) 46H 

Monel DHC/DKC( ) 46M 

7 Detecting unit 
Range : 20 bar 

(200 mH2O) 

Diaphragm Applicable model 
ZZPFHC1-B070 Hast C DHC/DKC() ) 47W 

Detecting unit 
Range : 30 bar 

(300 mH2O) 

Diaphragm Applicable model 
ZZPFHC1-8071 1 Hast C DHC/DKC( ) 38W 

8 "0"- Ring Viton (AS568-130, d=2.61, ID=40.9) 
Teflon (AS568-130, d=2.61, ID=40.9) 

ZZPFHC1-B080 
ZZPFHC1-B081 

10/pkg 
10/pkg 

9 Process Cover Standard Process Cover 

ZZPFHC1-B091 
ZZPFHC1-B093 
ZZPFHC1-B095 
ZZPFHC1-B097 

1 

1 

1 

1 

1 

1 

1 

1 

P. Conn. Oval Flange Screw 
Rc 1/4 7/16-20UNF 
1/4-18NPT 7/16-20UNF 
1/4-18NPT M10/160 bar 
1/4-18NPT M12/420 bar 

For Side Vent / Drain Valve 
P. Conn. Oval Flange Screw 
Rc 1/4 7/16-20UNF ZZPFHC1-8096 
1/4-18NPT 7/16-20UNF ZZPFHC1-809D 
1/4-18NPT M10/160 bar ZZPFHC1-B09F 
1/4-18NPT M12/420 bar ZZPFHC1-B09H 

12A 

12 

13 

Vent / Drain Valve 

Valve Stem 

Valve Seat 

Material Process Connection 
1 

1 

1 

1 

1 

316 SS Rc 1/4 

1/4-18NPT 
ZZPFHC1-B121 
ZZPFHC1-B122 

316 SS 

Material Process Connection 

ZZPFHC1-B120 

316 SS Rc 1/4 

1/4-18NPT 
ZZPFHC1-B130 
ZZPFHC1-B131 

Note : All above mentionned detecting units are with standard silicone oil filling. 
If other oil filling is requested, specify it in addition to part number when ordering. 
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DPX TRANSMITTER PARTS LIST 
DIFFERENTIAL PRESSURE DETECTING UNIT SECTION 

EK11-7651-4/4 
Aug 12, 1992 
DPX-DHC/DKC 

Ordering information 
Item Designation Description Part Number Q'ty 

N° 

13A Plug for Side Vent Material Process Connection 
316 SS Rc 1/4 ZZPFHC1-B132 10/pkg 

1/4-18NPT ZZPFHC1-B133 10/pkg 

14 Casting Bolts Material Static Pressure Size 
Cr-Mo alloy Upto 40 bar M10x90 ZZPFHC1-B140 4/pkg 

304 SS 100 bar M10x95 ZZPFHC1-6141 4/pkg 

630 SS 420 bar M10x95 ZZPFHC1-B142 4/pkg 

15 Nuts C.S. ZZPFHC1-B150 4/pkg 
SST ZZPFHC1-B151 4/pkg 

16 "O" -Ring Common to all models for cell head ZZPFHC1-B160 10/pkg 

17 Mounting Bracket Kit Material Remarks 
C.S. Included Item 18, 19, 30, 

32, 34, 36, 38 & 40 
ZZPFHC1-B170 1 

SST Included Item 18, 19, 31, 
33, 35, 37, 39 & 41 

ZZPFHC1-B171 1 

18 Bracket C.S. ZZPFHC1-B180 
SST ZZPFHC1-B181 

19 "U"-Bolts C.S. ZZPFHC1-B190 2/pkg 
SST ZZPFHC1-B191 2/pkg 

30 Plain Washer C.S. ZZPFHC1-B300 10/pkg 
31 Plain Washer SST ZZPFHC1-B310 10/pkg 

32 Spring Washer C.S. ZZPFHC1-B320 10/pkg 

33 Spring Washer SST ZZPFHC1-B330 10/pkg 

34 Nuts C.S. ZZPFHC1-B340 10/pkg 

35 Nuts SST ZZPFHC1-B350 10/pkg 

36 Bolts C.S. ZZPFHC1-B360 10/pkg 

37 Bolts SST ZZPFHC1-B370 10/pkg 

38 Spring Washer C.S. ZZPFHC1-B380 10/pkg 

39 Spring Washer SST ZZPFHC1-B390 10/pkg 

40 Plain Washer C.S. ZZPFHC1-B400 10/pkg 
41 Plain Washer SST ZZPFHC1-B410 _10/pkg 
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DPX TRANSMITTER PARTS LIST 
FLOW METER DETECTING UNIT SECTION 

EK11-7654-1/3 
Aug 12, 1992 
DPX-DHF 

Ordering information 
Item 

N° 
Designation Description Part Number Qty 

1 Detecting unit Diaphragm Applicable model 

ZZPFHF1-E010 
ZZPFHF1-E011 

1 

1 

Range : 10mbar Hest C DHF( ) 11W 
(100 mmH2O) Hast C with 

wetted parts 
DHF( ) 11H 

2 Detecting unit Diaphragm Applicable model 
ZZPFHF1-E020 
ZZPFHF1-E021 

1 

1 

Range : 60mbar Hest C DHF( ) 12W 

(600 mmH2O) Hest C with 
wetted parts 

DHF( ) 12H 

3 Detecting unit Diaphragm Applicable model 

ZZPFHF1-E030 
ZZPFHF1-E031 

ZZPFHF1-E032 

ZZPFHF1-E033 

ZZPFHF1-E034 
ZZPFHF1-E035 

ZZPFHF1-E036 

1 

1 

1 

1 

1 

1 

Range : 320mbar Hast C DHF( ) 33W 
(3200 mmH20) Hest C with 

wetted parts 
DHF( ) 33H 
DHF( ) 23B 

Monel DHF( ) 33M 
DHF( ) 23L 

Tantal DHF() 33T 
DHF( ) 23U 

Hast C DHF() ) 43W 
Hest C with 
wetted parts 

DHF( ) 43H 

Monel DHF( ) 43M 

4 Detecting unit 
Range : 640mbar 

(6400 mmH2O) 

Diaphragm Applicable model 
Z2PFHF1-E040 
ZZPFHF1-E041 

ZZPFHF1-E042 

ZZPFHF1-E043 

ZZPFHF1-E044 
ZZPFHF1-E045 

1 

1 

1 

1 

1 

1 

1 

Hast C DHF( ) 34W 
Hast C with 
wetted parts 

DHF( ) 34H 
DHF( ) 24B 

Monel DHF( ) 34M 
DHF( ) 24L 

Tantal DHF( ) 34T 
DHF( ) 24U 

Hast C DHF() ) 44W 
Hest C with 
wetted parts 

DHF( ) 44H 

Monel DHF( ) 44M ZZPFHF1-E046 

5 Detecting unit 
Range : 1.3 bar 

(13 mH2O) 

. 

Diaphragm Applicable model 
1 

1 

1 

1 

1 

1 

1 

Hast C DHF( ) 35W ZZPFHF1-E050 
Hast C with 
wetted parts 

DHF( ) 35H 
DHF( ) 25B 

ZZPFHF1-E051 

Monel DHF( ) 35M 
DHF() ) 25L 

ZZPFHF1-E052 

Tantal DHF( ) 345T 
DHF( ) 25U 

ZZPFHF1-E053 

Hest C DHF( ) 45W ZZPFHF1-E054 
Hest C with 
wetted parts 

DHF( ) 45H ZZPFHF1-E055 

Monel DHF( ) 45M ZZPFHF1-E056 
Note : All above mentionned detecting units are with standard silicone oil filling. 
If other oil fillin is re uested s - ci it in addition to art number when orderin. 
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DPX TRANSMITTER PARTS LIST 
FLOW METER DETECTING UNIT SECTION 

EK 11-7654-2/3 
Aug 12, 1992 
DPX-DHF 

Ordering information 
Item 

N° 
Designation Description Part Number Q'ty 

6 Detecting unit Diaphragm Applicable model 
ZZPFHF1-E060 
ZZPFHF1-E061 

ZZPFHF1-E062 

ZZPFHF1-E063 

Z2PFHF1-E064 
ZZPFHF1-E065 

ZZPFHF1-E066 

1 

1 

1 

1 

1 

1 

1 

Range : 5 bar Hast C , DHF() ) 36W 
(50 mH2O) Hast C with 

wetted parts 
DHF( ) 356H 
DHF( ) 26B 

Monel DHF( ) 356M 
DHF( ) 26L 

Tantal DHF( ) 36T 
DHF( ) 256U 

Hast C DHF( ) 46W 
Hast C with 
wetted parts 

DHF( ) 46H 

Monel _DHF( ) 46M 

7 Detecting unit 
Range : 20 bar 

(200 mH2O) 

Detecting unit 
Range : 30 bar 

(300 mH201. 

Diaphragm Applicable model 
,DHF() ZZPFHF1-E070 

ZZPFHF1-E071 

1 

1 

Hast C 

Diaphragm 

47W 

Applicable model 
Hast C DHF( ) 38W 

8 "0"- Ring Viton (AS568-130, d=2.61, 10=40.9) 
Teflon (AS568-130, d=2.61, ID=40.9) 

ZZPFHC1-B080 
ZZPFHC1-B081 

10/pkg 
10/pkg 

1 

1 

1 

1 

1 

1 

1 

1 

9 Process Cover Standard Process 
P. Conn. 

Cover 
Oval Flange Screw 

ZZPFHC1-B091 
ZZPFHC1-B093 
ZZPFHC1-B095 
ZZPFHC1-B097 

Rc 1/4 7/16-20UNF 
1/4-18NPT 7/16-20UNF 
1/4-18NPT M10/160 bar 
1/4-18NPT M12/420 bar 

For Side Vent / 
P. Conn. 

Drain Valve 
Oval Flange Screw 

Rc 1/4 7/16-20ONF ZZPFHC1-B09B 
1/4-18NPT 7/16-20UNF ZZPFHC1-B09D 
1/4-18NPT M10/160 bar ZZPFHC1-B09F 
1/4-18NPT M12/420 bar ZZPFHC1-B09H 

12A 

12 

13 

Vent / Drain Valve 

Valve Stem 

Valve Seat 

Material Process Connection 
1 

1 

1 

1 

1 

316 SS Rc 1/4 

1/4-18NPT 
Z2PFHC1-13121 
ZZPFHC1-B122 

316 SS 

Material Process Connection 

Z2PFHC1-B120 

316 SS Rc 1/4 

1/4-18NPT 
ZZPFHC1 -B130 
ZZPFHC1-B131 

Note : All above mentionned detecting units are with standard silicone oil filling. 
If other oil filling is requested, specify it in addition to part number when ordering. 

71 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 208 of 307



DPX TRANSMITTER PARTS LIST 
FLOW METER DETECTING UNIT SECTION 

EK11-7654-3/3 
Aug 12, 1992 
DPX-DHF 

Ordering information 
Item 

N° 
Designation Description Part Number - Q'ty 

13A Plug for Side Vent Material Process Connection 
316 SS Rc 1/4 ZZPFHC1-B132 10/pkg 

1/4-18NPT ZZPFHC1-B133 10/pkg 

14 Casting Bolts Material Static Pressure Size 
Cr-Mo alloy Upto 40 bar M10x90 ZZPFHC1-B140 4/pkg 
304 SS 100 bar M10x95 ZZPFHC1-B141 4/pkg 
630 SS _420 bar M10x95 ZZPFHC1-B142 4/pkg 

15 Nuts C.S. ZZPFHC1-B150 4/pkg 
SST ZZPFHC1-B151 4/pkg 

16 "O" -Ring Common to all models for cell head ZZPFHC1-8160 10/plc(' 

17 

- 

Mounting Bracket Kit Material Remarks 
C.S. Included Item 18, 19, 30, 

32, 34, 36, 38 & 40 

ZZPFHC1-B170 1 

SST Included Item 18, 19, 31, 

33, 35. 37, 39 & 41 

ZZPFHC1-B171 1 

18 Bracket C.S. ZZPFHC1-B180 1 

SST ZZPFHC1-B181 1 

19 "U"-Bolts C.S. ZZPFHC1-B190 2/pkg 
SST ZZPFHC1-B191 2/pkg 

30 Plain Washer C.S. ZZPFHC1-B300 10/pkg 
31 Plain Washer SST ZZPFHC1-B310 10/pkg 

32 Spring Washer C.S. ZZPFHC1-B320 10/pkg 
33 Spring Washer SST ZZPFHC1-B330 10/pkg 

34 Nuts C.S. ZZPFHC1-B340 10/pkg 

35 Nuts SST ZZPFHC1-B350 10/pkg 

36 Bolts C.S. ZZPFHC1-8360 10/pkg 
37 Bolts SST ZZPFHC1-B370 10/pkg 

38 Spring Washer C.S. ZZPFHC1-B380 10/pkg 
39 Spring Washer SST ZZPFHC1-13390 10/pkg 

40 Plain Washer C.S. ZZPFHC1-B400 10/pkg 
41 Plain Washer SST ZZPFHC1-B410 10/pkg 
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aRSCHER 
PORTER problem solving in depth 

Worldwide Sales & Service 

AUSTRAUA 
Fischer & Porter Pty. Ud. 
474-4713 Princes Highway 
Noble Park, Victoria 3174 
Australia 
(03) 795-0255 
AUSTRIA 
Fischer & Porter Ges.m.b.H. 
Wiener Strasse 17 

A-2351 Wiener Neudorl 
Austria 
(02236) 88761 

BELGIUM 
Fischer & Porter N.V. 
Elektronikataan 12/14 
13-2610 Wilrijk 
Belgium 
(03) 828 0511 

CANADA 
Fischer & Porter (Canada) Limited 
134 Norfinch Drive 
City of North York 
Ontario, Canada, M3N 1X7 
(416) 667-9800 
ENGLAND 
Fischer & Porter Ltd. 
Satterbeck Trading Estate 
Workington, Cumbria CA14 5DS 
England 
(0946) 830611 
FINLAND 
Fischer & Porter Oy 
Kuunkehra 2 
02210 Espoo 21 
Finland 
(0) 803 6066 
FRANCE 
Otic-Fischer & Porter 
151 bis. Avenue de la Liberation 
63000 Clermont-Ferrand 
France 
(73) 93 84 10 

GERMANY 
Fischer & Porter GmbH 
Postfach 1843 
0-3400 Goettingen 
Germany 
(0551) 905-0 

ITALY 
Fischer & Porter IWiana, S.pk- 
P0. Box 44, Via Gorizia 16 
20063 Cernusco sul/Naviglio 
Milan, Italy 
(02) 92771 

MEXICO 
FISPO, SA. 
Apdo Postal M-9397 
Mexico 1, D.F., Mexico 
(5) 576-1033 

NETHERLANDS 
Fischer & Porter B.V. 

Avelingen West 3 
4202 MS Gorinchem 
Netherlands 
(01830) 34811 

SPAIN 
Fischer & Porter lberica, S.A. 
Sanchez Pacheco, 79 
Madrid 28002 
Spain 
(91) 415-2200 

SWEDEN 
Fischer & Porter AB 
Malmgardsvagen 16-18 
Box 11124 

S-100 61 Stockholm 11 

Sweden 
(08) 23 42 15 

UNITED STATES 
Fischer & Porter Company 
125 E. County Line Rd. 
Warminster, PA 18974 
U.S.A. 

'Contact any of ow cornoameS tor me name 
01 ow representamm gn your area. 

(215) 674-6000 

FISCHER & PORTER Weridwide Headquarters. County Line Road. Warminster. Penrisywania USA 
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&FISCHER Ir.0 
PORTER 

A.C.N. 004290715 

CALIBRATION 

CUSTOMER 

INSTRUMENT TYPE: 
MANUFACTURER : 

SERIAL NO. 
TAG IDENTITY 

44 CRIBB ST. MILTON Q 4064 
PH.(07) 369 0811 FX.(07) 3693526 

CERTIFICATE - 

BRISBANE CITY 

DHCT 38W1- AABYY 
FISCHER & PORTER 

: 9307K8317 - 1 

O-60 m hd 

INSTRUMENT LOWER RANGE SETTING : 

INSTRUMENT UPPER RANGE SETTING : 

ENGINEERING UNITS OF MEASUREMENT: 
SPECIFIED ACCURACY 

GENERAL INSTRUMENTS 

COUNCIL 

0 kPa 
600 kPa 

Metre Head gauge 
0.1% OF SPAN 

TEST EQUIPMENT : F&P 24V. DC POWERSUPPLY 
USED FLUKE DMM 8062A SER./ NO. 2995408 

ASHCROFT TEST GAUGE SER./ NO. 02 
F&P PRECISION RESISTOR #9 250 

CHECKS & ADJUSTMENTS PERFORMED : 

PRESSURE CALIBRATOR CONNECTED TO HIGH PRESSURE SIDE OF PRESSURE TRANSMITTER. 
ZERO ADJUSTED WITH ATMOSPHERIC PRESSURE TO BOTH SIDES OF CELL. PRECISION TEST 
RESISTOR AND FLUKE MULTIMETER SELECTED TO 20 VOLT RANGE AND CONNECTED ACROSS 
THE CURRENT OUTPUT. METER READINGS AS SHOWN BELOW. SPAN ADJUSTED WITH 600 kPa 
( 60 M . Head ) APPLIED TO HIGH SIDE OF TRANSMITTER. ZERO AND SPAN RE-CHECKED BEFORE 
BALANCE OF TESTING CARRIED OUT. RESULTS TABULATED BELOW, AND INACCURACIES 
CALCULATED FOR REFERENCE USE. 

RESULTS: 
ACTUAL VALUE 
Units ( kPa ) 

EXPECTED VOLTAGE ACTUAL VOLTAGE ERROR (AS % OF SPAN) 

0 1.000 0.999 -0.02% 

600 5.000 4.999 -0.02% 

0 1.000 0.999 -0.02% 

300 3.000 3.000 0% 

600 5.000 5.001 +0.02% 

WORK PERFORMED BY: ROBIN 

SIGNATURE 

DATE : 01.9-93 
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&FISCHERI:p 
PORTER 

A.C.N. 004290715 

CALIBRATION CERTIFICATE - 

CUSTOMER : 

INSTRUMENT TYPE: 
MANUFACTURER : 

SERIAL NO. 
TAG IDENTITY 

BRISBANE CITY COUNCIL 

DHCT 38W1- AABYY 
FISCHER & PORTER 

: 9307K8317 - 2 
0 - 60 M hd 

INSTRUMENT LOWER RANGE SETTING : 

INSTRUMENT UPPER RANGE SETTING : 

ENGINEERING UNITS OF MEASUREMENT: 
SPECIFIED ACCURACY 

44 CRIBB ST. MILTON Q 4064 
PH.(07) 369 0811 FX.(07) 3693526 

GENERAL INSTRUMENTS 

0 kPa 
600 kPa 

Metre Head gauge 
0.1% OF SPAN 

TEST EQUIPMENT : F&P 24V. DC POWERSUPPLY 
USED FLUKE DMM 8062A SERI NO. 2995408 

ASHCROFT TEST GAUGE SER./ NO. 02 
F&P PRECISION RESISTOR #9 250 

CHECKS & ADJUSTMENTS PERFORMED : 

PRESSURE CALIBRATOR CONNECTED TO HIGH PRESSURE SIDE OF PRESSURE TRANSMITTER. 
ZERO ADJUSTED WITH ATMOSPHERIC PRESSURE TO BOTH SIDES OF CELL. PRECISION TEST 
RESISTOR AND FLUKE MULTIMETER SELECTED TO 20 VOLT RANGE AND CONNECTED ACROSS 
THE CURRENT OUTPUT. METER READINGS AS SHOWN BELOW. SPAN ADJUSTED WITH600 kPa 
( 60 M . Head ) APPLIED TO HIGH SIDE OF TRANSMITTER. ZERO AND SPAN RE-CHECKED BEFORE 
BALANCE OF TESTING CARRIED OUT. RESULTS TABULATED BELOW, AND INACCURACIES 
CALCULATED FOR REFERENCE USE. 

RESULTS: 
ACTUAL VALUE 
Units ( kPa ) 

EXPECTED VOLTAGE ACTUAL VOLTAGE ERROR (AS % OF SPAN) 

0 1.000 1.000 0% 

600 5.000 5.001 +0.02% 

0 1.000 0.999 -0.02% 

300 3.000 3.001 +0.02% 

600 5.000 4.999 -0.02% 

WORK PERFORMED BY: ROB N 

SIGNATURE 

DATE : 28-9-93 
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&FISCHER Ep 
PORTER 

A.C.N. 004290715 
44 CRIBB ST. MILTON CI 4064 

PH.(07) 369 0811 FX.(07) 3693526 

CALIBRATION CERTIFICATE - GENERAL INSTRUMENTS 

CUSTOMER 

INSTRUMENT TYPE: 
MANUFACTURER : 

SERIAL NO. 
TAG IDENTITY 

: BRISBANE CITY COUNCIL 

DHCT 38W1- AABYY 
FISCHER & PORTER 

: 9307K8317 - 3 
0 - 60 M hd 

INSTRUMENT LOWER RANGE SETTING : 

INSTRUMENT UPPER RANGE SETTING : 

ENGINEERING UNITS OF MEASUREMENT: 
SPECIFIED ACCURACY 

0 kPa 
600 kPa 

Metre Head gauge 
0.1% OF SPAN 

TEST EQUIPMENT : F&P 24V. DC POWERSUPPLY 
USED FLUKE DMM 8062A SER./ NO. 2995408 

ASHCROFT TEST GAUGE SER./ NO. 02 
F&P PRECISION RESISTOR 1/9 250 0 

CHECKS & ADJUSTMENTS PERFORMED : 

PRESSURE CALIBRATOR CONNECTED TO HIGH PRESSURE SIDE OF PRESSURE TRANSMITTER. 
ZERO ADJUSTED WITH ATMOSPHERIC PRESSURE TO BOTH SIDES OF CELL. PRECISION TEST 
RESISTOR AND FLUKE MULTIMETER SELECTED TO 20 VOLT RANGE AND CONNECTED ACROSS 
THE CURRENT OUTPUT. METER READINGS AS SHOWN BELOW. SPAN ADJUSTED WITH600 kPa 
( 60 M . Head ) APPLIED TO HIGH SIDE OF TRANSMITTER. ZERO AND SPAN RE-CHECKED BEFORE 
BALANCE OF TESTING CARRIED OUT. RESULTS TABULATED BELOW, AND INACCURACIES 
CALCULATED FOR REFERENCE USE. 

RESULTS: 
ACTUAL VALUE 
Units ( kPa ) 

0 

EXPECTED VOLTAGE 

1.000 

ACTUAL VOLTAGE 

1.000 

ERROR (AS % OF SPAN) 

0% 

600 5.000 5.001 +0.02 % 

0 1.000 1.000 0% 

300 3.000 3.001 +0.02% 

600 5.000 4.999 -0.02% 

WORK PERFORMED BY: ROBIN LABAN 

SIGNATURE 

DATE : 29-9-93 
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CT 27 '93 09: 42AM DEPT WS & S FL 9 BAC 7 22567651-7-341-1311 
3 13: by uuerer 

2.1 1 804 

...11=. 

NOE 
119 Technical inforrnatIon boareting inrroccong 

Pressure sensor Type '033-, 034... 
Type D36..., 036... 

'Type 037.,.: D38... 

vaaA Australia Pit. 

4015 Foigusoi) Strpui 

UNDERWOOD OLD 4 1 1 U 

WI 07-8411177 r. 07 14 

P. 2/17 

11:411 

Capacitive pressure sensors 
in two-wire system 4 ... 20 mA 

for continuous measurement of liquids 

Integrated oscillator in two-wire system, floating 
Current output 4'.., 20 mA 

.14ydrostetic.20.00 / R2.30 
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'OLT 27 '93 09:42AM DEPT WS & S FL 9 EPIC 7 22567651-7-341-1311 
93 13:1P' VYJVJV 

Application 
VEGApressure sensors are used in conjunction With 

remote evaluation instruments and are suitable for 

contInuous level measurement or level 'detection.. 

All pressure sensors are available with sPOolal 

.mostsuring ranges. . 

For the use in hostile environments types 0 33and 

D 34era espeolailysultable. The series C) 34'15 

designed for increased Material lemperatUres. 

5peciai versions are ;Venable foi the measurement 

of aggressive products. 

Configuration 
Pressure'senscr 033_ consists of: 

mounting boss, bolting, flange, conus or TRI- 

clamp connection 
special steel housing with liked special cable 

integrated oscillator type E25 or E25 Smith 

integrated overvoltage arrester with adjustment, 
facility in separate housingiwith pressure 

compensation facility, proisclion )12.5,5 

Pressure sensor 034... consists pt: 

. mounting boss, bolting, flarige, conus or TRI 

ciampconnection . ' 

- special steel housing with fixed. special cable 

heal sink 
integrated'oscillator type E25 with adjustment 

facility in separate housing with pressure 

corripensalicrr.faciii1y, poiotection IP 65 

Pressure sensor 035... Consists of: . 

mounting boss, boning, flange, conus or TRI 
clamp connection 
Al-housing with pressure compensation facility 

Integrated oscillator type E24 with adjustment 

facility 11 
Pressure sensor 036... consists 01: 

Al-housing with pressure Compensation facility 

and mounting boss 
. PTFE-suspension hose and transducer 

integrated oscillator type E24 with adjustment 

facility 

( 

P 3f 17. 

Pressure sensor 037... consists, of:. 

'transducer 
cable with straining clamp 
Integrated oscillator type E25 or E25 B (onlylor 

0 37.H) with integrated oVervollage arrester.with 

adjustment faciiiIiin separate housing with 

pressure compensation facility, protection IP .65 

Pressure sensor D38... consists of: 

Al housing with pressure compensation facility 

and mounting boss 
extension tuba and transducer made of material 

no. 1.45711(staintees steel) 
integrated oscillator type E24 with. adjustment 

facility 
. 

A measuring system with pressure eensOr 033.:., 
034..., 035... or 037... consists of: 

pressure sensor with oscillator ' 

power supply, not included in this system 

FunctIon 
The diaphragm transforms the hydrostatic pressure 

of the product into a mechanical movement (max. 

0.3 mm). 

This movement is transmittted via a plunger-type 

capacitor, the capacitance of which changes 

proportional to the pressure (level). 

The incorpOrated oscillator with adjustment facility 

converts this capacitance change into a DC-signal 

4 ... 20 mA. 
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27 '93 09:42AM DEPT WS & S FL 9 BAC 7 22ge76td -7-341-1311 

. a '. 13:iu rdcuv 

. 
. . 

. 

I 

Tecbnic.al data 
OutPuc. RdJustabIe 

Supply 0.11-ai,;".,' 
. 

between hoUsing,a d,ourrent butpul:'. 
^ ' 

- .. . 

' -: ... " , 
Protection oiassf 

: 

- 

- .,;,. 

product 
. 

.7 . .11101... 
. . . 

. 

. 
. 

, , 1 

,7,,-7--."--- Nri,14,.. 

-. . : . 
,.,: 

*, . . , 

.4 
.4 :0 4 

:.: .--rni max 

; ,; yr* ; 01. v,,,14.1, 
. , . 

'7 7 "." ;72"" 

. . 
. . 

rraX: SOO VDd " 

.": : 
.., 

' 11 

" , 

..... 

'.1, 

. 

., 

v 

,... 

- 

- 
(. ; 

_ 

_ 

- 

035:.:-...",:::..4.20-:,..A.).00?c 
/.:-;:4....."..7.3:02.6F./.43:2!!: 

-(>I 50 7 200°C:i7302°F...'.."-'1920.FtInty-whh.acg " 

.. . riiliisIble0661jci;itii)dia(016: 

Permissible ambnt emrtui onlhu housing 
facility: : 

: : : 

. Staidiii:aniftialispc-...rt tprriperature: 

Ch4r4ct9f14ic"... - 
Fault in ehai6ctiriti6-; ir$C1. 

hy-iter`eils end ebroduOibility; : 

: . : . .. . 

:;' LOngter7'n 

Av'eibo's ternpei:'ature iniluenbe over 'the who 

ternperaturo.to,nga.:retaied to 20"C / 

Max. pressure load:. 
, 

Wetted 

cable loth; 033-, 
. . 

linear ", : 
;1-: - 

50,35 chic:related to the 
:." aistance, 

ko,s riuieio;i:ieitecrto'the 
, ; distanGEi':'. '' " 

le . 

- . 7:7, - : . ' 
. . 

.4/100 K riete;/ 
. . 

". ' 15 lirs.les related.J0 the max....meaiiirin 
however rri 25 641....(055As.C.:',..;.:.:.-; 

$ 

ci Durathrm 600 
. . 

.0.nli, Sareen4d osb.1.1...shoi.i.ici.P.e used trbrri the'press.13,re-;se'niiii,t6,1Ke adJuStrnent cknirol.:iho'ci-561132.c. z-,:-,...e 

E25.. . .. 7: .:.;,...... ---.. ...... :. . I:: ::.... ..7.-7..........::::-:....,.......7,.,...:,,,,.......,...:,:...: 
....,.., ,...,,,.,.... ...,:,,,;,.....,,,. _.. ...::....:,..,............. 

, 7" " ."... ,. . .... .7,1...777_ -.,":-...."7,1, ...J....-. ,-;.-::.-.:,,,..,. . ,..... ,. , -.., ;.,-;,,, ..,:,-.:::-.7:-....:.. " 
-, .. ."....r....;:. ;-;......3.:7:....,-,.,::.; .:,1-. ... . - - - . - . -,-:.7.......-:,-:7:::-..,:.71:::::::.7..-..:-.. .. -- 

. . ,..- .,.:':'";', .. - -,: - - -777i.,-::-::,::..:-..;:::7_1.-,...-7,... -:.;,,,' - ' .",!' ';'.:;.- - ...:- - ..)-.- 

Connectionoi, pressure sensort see.p..age:13. ::...7,4,-.2.... .;.....-..::: ' .r.,-.:.;..7:, ....7,-.7.':77:7:.7:,:::-:::. -. 

. .......... . -,.: ...-.-:..,:-,... .: ... . - --- -,-.....,.... : . -.::;.:::,: ,..: .::::.; ; :: 7-7. 

All praizuro sensors are a allable.inthe follo4ding:nNiiiuting"e.trilje:::::: 777.7-- - 7'::7::..:-..';:::. : - 

, . ,,..,.:(. .. . " .. ' ' . ' .." - 

1 

. . 

.. 

. .":': '.... ...".::... ' '. '.;.:r.,!...:7:';': - ,,, . '7,:-,`..'.."::',::',:::,;-,,, ;;- -.; .,;;:t.,.71:::,..'::: - 

. . 
, 

Schedule 
, . ..s,.::....s.:.::......,-.....: ;..1..,....,:,-:; . .:-',r...: ,- .... ... 

_- _______-- . 
. .,.. .. .. . -,..,,,.- ?:-....li... i''.4'7?' 

.... .. 

. ... . . . . . . .... 
. 

' . .........., ... -. . : .. . "' . ' ' . . . ,,, I .,. ,;...':.....*;....1....:=: ' '''' " - 

Standard ,measuring ranges. 

Measuring 
range in' .. 
bar/psi 

-.. .. 

0,1 t1.42 
0,2? 
'0,4 / 5,68,. 
:1,0-/14,2" 
2,5 /35,5 
5,0 /7,1 

16 /227.2' ;, 

measuring 
.clistOnce in, 

bar 'psi . 

0,1f.42 
0;2./2,84 " ., 

10114.2 
3S..5 

F5;0 /71. 

/ ..; 
41, . .. 

'rhii tiiiet4 

disierice. in ".,. 

osl 

.0,025 
.0.05 / 0:71.;_ 

/1:0 
0,25 / 355 . 

.0.625 8.87. 
17,75., 

*2,5 /35,5, :: 
. , . 

.., spe6iai nup,asliriciriihdes;".:::.- - .... -- 
. . . 

"-',-7,7-"' - . --- , 

... r;isasuting ' 'rn'ekv rife55Crinti min.- rneasunrc 

7range In . ..; 

distance in =4.,__Lita-r;ce-.16... ..---- 

bar/ psi ....bartpsi.. ::1::' Lt:i1. /03 i:..-.-. ......,_ 

. . ... .... .....: ..:.. ': ::. ::,:::.,.,-....,i7...--.F-17.f..., :.4........z..-... - .- :-.:.-.-_LL. --- 
..... to -- : , 

: 7-9; :.:..:4" a ...i: ! :1:6/:i4,2.1:4... qi.257.3.55 :_ 

'''....--i',0::4-0,0'::' ,.i q 4' --- ''' 
- - , .,- ,. .:.!, ;.---..- '2:.0.. 7/ ;....%5:-_- 

:'...:--1'.02.--.:0::AiS ::. 2!6."15A,'",":;.:.., :..0;42 I a,a- : 

: .,i.O..:4.4 ;6 :',- -,,07:7120 ' ..: ''';.: 125/17.3 :-.-- - 

--1,0. :4:1 Of.'... ..1141.§Ptg:;"., ,:.s... ,,2..J..../3,1;,2 
.....,..1,-0.;;;16 7, ' :.1:7'/'241,4' :::::t".:-: ;,4,t57-604 

AY.A.iiof1:;.:. -:-!-..:Wa6le'd.P.iass(iii.sYsteni;-.;- 
,.; IlticlOiiiioriiidi Ilikiffitiiiiihoi.k.piie'isLiiii a:_e_TF-:. 

::::."3613iv61'447.6.1-.K401:1r.theiATJAelWrif.i.:-. 
"2C r:Ear.,----.4.-- ::: , 
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MEGA 

Oscillator type E24 . . . 
I 

0C'/41'or type E26 %;.: 
I 

4"4"-'%"7- . I .. 4. 
,L.- ';-1:7.. 

Oscillator lype E25 6 i -7, f-77-7- 
; , . ,.' 

Fixed special FEconnection cable (IP 68) 4 I 

I I I 

, 
t 

2 2 
. . 

u- d 
%to r- 

; 0:1 0.1.. 

P.. 5/17 

, . 
r0 

Mounting boss 1 1/2' EISP 

.134bItin-g..,011-140 DIN 11'851.:.;%:-.-.. - .. 

Flange ON 40 PN 40 I I 

Conue ON ao 

Pressure flange 

7RI- Clanio'2' connection,- 

acc.1 

Increased material temperature 

-20 4-150°C / -4 302°F fx 
Weight In kg'appoz. - 

Special versions 

OrOiaCt. 

Accessories and mounting material not included 

Welded 'ilOCK41:16(liciliriici, 

I 

owe. 

i 

1 ;81,73',? 1,7 2;4 1.5 17.0 1,9i3;6t.4.2,5,1-..7i'...?.2".V3.6l2,0.;2;711,3,.': 

iivo 
Welded flange with =nu& 

.2'ring With sealiiig;-;. . 

. 

Pressura sonso'r for vertics1 mounting 

Oscillator type E24 .-. ' . scittgictrlype, E25 .. " 
Oscillator type E25 B 

Fixed special 0Econnection cable 
. 

-- - 
_ tr: 

ad 670ffitiigfirAa":1 4,571: (Stalrileisi .2. ; 7 .4 

rP. 

Straining clamp for suspension 

n."0 4: 

Connection tube 28 x 1.5 or material no. 

1;4571. (stainless steel) length min.:. 

500 mmt1,7 It.. max.: 4000 mm,112,2 

Weight per metre-..apprax. 1 kg .- 

.kiltltitz.10-0.. 90:"-TigiE.:-"---71: ail 11411:141.4 

Special versions 

.`x 
...; 

.77/2-1r °-" 

PE- plastic Coating 
. 

10.1, 

Flange dirrierls'ains to 
types.1).33 F, D34 F, O'S 

DIN Ranges 

NI 4.0 

ON 40 150 
ON 50 165 
ON 50 200 

ON 100 235 

ASA flanges 

; d1 f d2 b 

tt : 

310 4 00 18 18 

125 4 102 18 20 
.180 ! 3- ; 138 15 22 
1W 3 '160 .22 22 

Norr.indi 
pro.luro . 

150 lbs 

ASA 2 In 152.4; 120,7 
ASA 3 in . 190.5; 1E2;4 - 

ASA 4 in 225.5i 190.5 
... . .. 

Nuncer d2 1 b 

cl ; 

,h..111 6 

so ie,i 
125 11 99:1 

1 

to 
22 
22 
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13;12. , OUWW 

D36 G 037E D37 . 038G - 

' This dIrriens;en is only valid in conjunction with oscillator type E25 B. 

10 

owlm1MT. 

- 040 
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0CT.27 '93_09;45AM DEPT W9 & S FL ,9 BAC 7 2257-341-1311, 
13t13 0000 . 

P.7/17 
. . 

Breather capillary 

Screen 

Connect tan housing 

:11! plum 
luny IMP -arth 

connection UI 
Brea 'her 

from pressure sensor 

Screen connection 
The screen connections 
and earth connection 
are combined 

to evalUalion instrument 

AAdjuistment unit Oscillator type £25 end E25 

mum --- swim 
254 111111 WWI 

IOW 

from pressure sensor to evaluation Instrument 

If oscillator type E25 B is used as ovarvoitage protection, the oscillator in the pressure sensor as well as the 
adjustment unit (up, to terminals 1, 2and 3) arerotected.. . 

'The '4 - 20 mA output can' be additionally protected by ovetvcItage.arresters type B 62*- 36. see TIB overvoltage 
arresters. . 

13 
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OCT 27 '93 09: 45AM DEPT WS & S FL 9 BAC 7 22567E5-7-341-131 
"?3 13:13 eoze 

Voltage and =lent values 

HF-part 

'- ma- 

U2 

Adjust. 
ment 
unit 

B24 / E25 

Ul 8,3 V DC, I approx. 1,5 mA 
U2 - 4.- 5 V OC independent of pressure 

aitart -up 
r the start-up a meter (measuring range 0 ,.. 20/ 

30 mAj can be connected locally to the measuring 
sockets, R wmax. 20 Ohms,. . 

Empty adjustment ' 

Lower die product TO min. level. Connect the meter I.o 
the measuring sockets and adjust a current Of 6 mA 
by means of the potentiometer for empty adjustment. 
Turn the potentiometer for full adjUstment,to the right 
until the current does not increase anymore. Then 
adjusts current of 4 mA by moans of the potentionie- 
ior for empty adjustment. 

Pull adjustr7lenr, . . 
. 

.f=ill product to max: lovel.Acijust the potentiometer for 
VI adjustment such that the motor indicates a 

current of 20 mA: 

Adjustment of the.rne,'uring range 
The measuring distance cl the pressuresensor is 

., jut fed on the oscillator by moans of potentiometer 
empty and full. adjustment. It can be adjusted in a 

t3l10 from 1 : 1 to 4 :.1, The amply adjustment can be 
ehitt4d by 'max. 30 % to the trip. - 

. . . . . . . 

Example: Measuring range of the pressure sensor 
.0 .,.c1 bar / 0 ... 14.2 psi 

. Pressure. Indication on Current at t. he 
at empty the evaluation- Output of the 
adjustment instrument . pressure sensor 

0 " 

0 bar, 

'0.30 bar 

. P.8/17 

4 .. 20 MA 
12,- 36V DC 

;;08CiliaiOT 

evaluation 
instrument 
feeds 

,oscillator 

evaluation 
instrument 
passive 

Pressure Indication on Current at the 
atrfull the evaluation" output ofthe - . 

. adjustment Instrument pressure sensor . 

77-..--.., 
.0 °A:- ; :' '''!..... .. :.4.ip"4'.. ',.-.r...;:-...-.- .........- 1 bar.- -,-?...---. 

0 % 4 mA 0;25 bar 100 % 

, 4 A 15i( 

20 mA 

. . 

:0 % , 4 mA bar , ' 100% . 20 mA 

0.25 bar /3,55 Psi; 0.30 bar / 4,26 psi; 1 ba/ 14;2 psi; 0,75 bar./ 10,85 psi 
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FEW!! finding 

General test of the measuring. system 

. hi case of faulty indication, first check that.the sensor is breathing to atmosphere. 

Chock thatThebreather is clear on sensor housing 
On pressure sensors with extension.cables ensure capillariee and junction boxed are clear-of 
The reacting on the remote amplifier should not change when the junction box or sensor housln; octned 

Electricattestofthemeasuringsystem 
4 20 mA twowire system 

The initial current should be approx. 4 mA when the diaphragm it covered. 
4 . 20 mA measurement ie ok. (current depends on the level} 
c 3 mA oscillator defect 
0 mA line break Aft . 

25 mA .oscillator, pressure sensor detect or ehorcircuit 
The supply voltago (or the electronics should be' min. 12 V DC at max. measuring current on tet7tIna's arc 2 

15 
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uw - 

:.. 
I .1A 
P.10/17 

VESA 
TIB Techn:=:Inicat,--cri Operating Instructions 

Pressure sensor TypeD33.. D34... 
Type D35.., D36... 
Type D37.,., D38... 

Capa.c!tive pressure sensors 
for connection to evaluation instrument VEGAMET 

Fugged construction 
:::peeational reliability 

Maintenancefrpe. 
Simple installation 

VEGA AUSTRALIA P/L 
4/15 FERGUSON ST. 
UNDERWOOD, OLD. 4119 
PH.. (07) 841 1477 
FAX:(07) 341 1311 

F12.35 
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Application 
VEGApressure sensors are used in conjunction with remote 
evaluation instruments and are suitable for continuous levet 
measurement or level detection. The rugged construction 
enables virtually all Ilquids and slurries to be measured. Special 
versions are available for chemically aggressive liquids or in 
hygienic construction for food industry applications. 

. Configuration 
The pressure sensor consists 01: 

transducer 
cable, suspension hose or extension tube 
connection housing 
incorporated electronics in two or three-wire System 

A measuring system in two-wire technology consists of: 
pressure sensor 
osicllator type E27 or type E27 B with ingegrated 
overvoltage arrester 
evaluation instrument 
for continuous measurement VEGAMET 407 AF or 507 F 
for continuous measurement and level detection VEGAMET 
510, 511 or VEGALOG 570 
for level detection VEGATOR 425.... 524 or 525 F 

A measuring system in three-wire technology consists of: 
pressure sensor 
oscillator type E26 
evaluation instrument 
lor continuous measurement VEGAMET 319 B' 
for continuous measurement and level detection 
VEGAMET 320 

Function 
The diaphragm transforms the 
hydrostatic prerisure of the 
prodUCt Into a mechanical 
movement (max. 0,3 mm). 

This movement is transmitted 
via a plunger-type capacitor, 
the-capacitance of which 
changes proportional to the 
pressure (level). 

The incorporated oscillator 
transforms this capacitance. 

.change into a DC-signal. 

The connected evaluation 
instrument converts this De- 
signs' into a 0 :_. 100 % 
indication or 'a level signal. 

Schedule of measuring range. 

Standard measuring ranges " 

MeaSuring 
range in 
bar / psi 

j.01/142. 
0,2/2.84 
0,4/5,68 
1,0/ 14,2 

/ 35,5 
5,0/71 
10 /142 
14 /227,2 

L. 

max. meas.. 
distance In 
bar / pti 

0,1/1,42 
0,2/2,44 
0.,4/5.66 
1,0/142 
2,5;35,5 . 

-5,017t 
/ 142 

16 / 227,2 

min. meas. 
distance in. 
bar I psi 

0.025 / 0,355 
0,05 / 0,71 
0,1 / 1;42 
0.25 / 3,55 
0,625 / 8,87 
1,25 / 17,75 , 

2,5 / 35,5 
/ 56,8 

Special measuring ranges 

Measuring 
range in 
bar 

......M1.... 
max. meas. 
distance in 
hap/ psi' 

min. meas. 
distance in 
bar / psi 

-0,5 .,. +0,5 1,0 / 14,2 0.257'3155 
-1,0 +0,0 1,0 / 14,2 0,25/ 3,55. 
-1,0 ... +1,5 2,5 / 35,5 0,625 / 6.9 
-1,0... +4,0 5,0 / 71,0 1,25 /17,8 ., 

-1,6... +10 11 /156,2 2,75/39;1 
-1,0 +16 17 / 241,4 4,25 / 60,4 
Attention! In closed pressure systems 
fluctuations of the almosphericpressure are 
received as measuring faults (appr. 20 mbar) 
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.TectiiiiCal data, . 

Ci7a.racterisllcs: .: ., linear / 

, . . . . , 

Standard version with dcilA16.r E272414,e2.7; 
.Fault in dharaateristiciind..; .: 

hYster&sis and reipoduelbiiitY;',: 

gisMIN. 

P..12/17 

LOngtiene drift reiated,to.,the:zerp. 
AVerage 
temperature ranger4ated Og 

increased acaiirk0:t!iitif.ocillator..tjiit?? and E 78, 
Fault in char.a.ctOrislics incl 

eresii; c,vo related 10' the us 
. . 

. 
^4af td.th a :'0,35 %cr., 

. 

/ 3: 

LongtiMedritrtelgedt§ti.itfZeiEO-P-ipint..; . / 5 rstar 
Averagelarnperaiure influence over the 
temperature range rOlated to.20°C reacF: 

:Standard version with oscillator type :526: 
'Fault .in characCeristiPs-incl: 
tyvaresis and 'teproducibilliy: 

, 

Longtime drift related to the zeta pcint: 
Average temperature influence Over the sihoie': 
temperature range related to ?VC 7 680F: 

Permissible material temperature: D33..., D35.:." s-20 +100eC /. 
Permissible material temperature: 034 

, . 

Permissible material ternparattire: 
037. 

..- 
, 

1. P,: 

. . 

......20 ..: ' .4 150.e C'1 . 302°l= 
i (200°C 

, 

nnly with add,'"screehin- 
'-..g 

- -.... ...., .. -- 
^ .vv. 

.. :-. :::.-20 :.."1...,80`.; 4 '-4 :::.1776 
.Pi3rrnissible:arnbient.steMpeiature.onlhe ncusirtg....-,:..-20 ...;:.'+5060../.--47 -1'40 

.. . . . It. b . tt 

1 Stbia.ge and transport -20 ,::. 4-7oFp / -!:t. -hstop.:-:,.-: 
., ........... . , . 

........, 
. 

- - w P. rolection: 's.. ee ' so, edtfe. .. . - 

Protection class:' . , . -lit - ..,,:,..., 
. . , .......... .... 

tvlax. pressure lbad of the diaphragm 15 times related,to.l'ne.'rn:aS.."MOa,ssuiing '.:.:* 
distance,' howeVermax.25bar,(355.01),-.- 

' ,, : ..: ,....:........',..: -....,..... :-.-.-::?:Z....:"...-........:..,':''::.i'".:";':;-.... 
. ,.. ...... 

...8tainfesa sreei.?,:;.4iteriai'n..*-1.:45ti) a 

Dui.ainefrri..00d..;;r:::::::::',L::::.:.::::-.:- :.::.',..... 
,.......,..-,Qurallienti.500:(ipciatstelhy...._;' 

Welled pails; 

Diaphragm material: 
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4. 

,02L,48RM DEPT WS & S FL 9 13(z1 7 22.5'67.6t- 
- 

P.13/17 

' 
. 

.. . 
cd 

rr;IPF4Prtzrlc1AggAPAefJul aizcilzicocbocOc\c,p.co 
. **** 

cc u. x < 

; 

(....J 

&& 

cc 

. 

u. 

. . 

..< c 0 cc u_ k' (3 

ct 
Oscillator type E26 . . 

.0scillaidi.:.tyPes.27.. ,'''' ...-.... ..... . 

' ..- 
:...i 

. rt .L, 

Oscillator type 527 3 : ' . . 
.0foo. 

.....',. 

-......... 

,'". - - 
_ 
___,._ 

. ,. .: ....:: . ,. . 

III 
'.. ,ProtectiCln:'housinOtp154' ' ..... ''''..*, ,. --...-...--- 

Fixed PE conhection cabiejIP 68) : 

-. 
. 

A6u/J/LtikPa.ii.t:;:;*...' .:....'''''''' "::. ''''....'''.:". "'stalnletes'Steel 

a 

v Lte fat nC',,'.'1:457-1 ' 
Mounting boss 1 1/2',:.0SP P. 

i 
. U 

- I Bolling DN 40 DIN 11, 851,,.. .,;:. ::,. - '. 

Flange, DN do PN do 

Corms DN 40 with pressure screw; sealing III 
Pressurejlange . 

..___. 
. 

.7A l-Clattp 27. 6on'heijort ., .' ' , . . f1.0.1.. . 
ace. tb ISO 2as2 :,.. .. .: : ... . . . ; .. 

. .' 
% 

,... .. 

,. , , 

... 
;Incrcused material temperature 
- .. 41 (2§274 ,.,310.21P 

. 

Weightin k9 approx,..... ' ,5 0 c 31.; 7 0 ,4 1,S ,81,9L,51,3B,sp-,..7 .9F4,. os,6 ,b-,711 0 

S eclat veisions . 

Increased OroteCtion IP..7..' ..... 

PieclPt-Connection cable 
. 

. 

.. - . . 

' 

AcCessories and mount o material not ircluded 

::.1_±... 
i 

- . _ - 
. 

... 

'' 1111 
Weitied-socke1 for bolting.. - ':- .-:-17 
Welded flange with conus 

. 

Z' ring with sealing " .. ' ..... - '5. . .5.. '" : ; .'. .' ' ::: ' 

. 70XCD 
Pressure sensor for vertical mounting 

. . 

c(.13 

0 
l'n 
C 

g 
'0 

. 

OSCillat91iPe P:26 , ".... " .. ; --. . . - 
OsCillatar h e.E27. i °:.':;: eiliator tj,I6eE27 9' .' '.. . . . ... 

I rotection:.housirIP 54 . . -.-... 
.,.. .. 

. 

Fixed REconnection cable. ....:..' .. .. . . . ', .... 
. 

.. 

Mounting boss I 1/2 BSP 
stainless stellimaterial no; -1 45.7.:_q_ . ,., .. . . 

., 

ttrlifnind clamp for aiispansIori..- .,.. - .".;, 

PTPE-suspension hose . 

max:Ienih2p,rrs ' _ 

ConiiiialibliStAe..284 l';8.of. .siainless'...'.:.?'-'.: 
steel 1(iiie I enal lio:1'.457.11: longth:.:7, .......:,.... ...- .,... ....... 
Illiii."500 rrtrritl', IC.-rl'4)1..:4000'ilirnii. K:::- 

W6ightper.m:2a0pi'oxA isz'i , ,...-.:-.. 

:' 

:I., 

.. 

...= .. 

' 

- 
.. 

Weight in kg p_proxi . 3,61,9 .9 
.... 

Special VersibilsT:::::: . : :::: .--- :::. -S-7....:: ,.;,.......;.!...,:.;,...,.......:...!.::.;..-, :.'. . :-.7.,..::.:-..,-; .,..-.... 

i=ixed PE-connection cable - 
for increased protection: JP 67 

n .. n .:.-.., .. ' . PE- plastic coatings 17 ....A:: 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 236 of 307



. um6 ,9 BAC 7 225678S-7-41-1..311, OCT 27 '93 09:49AM DEPT WS &.S FL :3 

D36 G D37 H 

IF.14/17 

DUI 0 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 237 of 307



OST 27 '93 19:50AM DEPT WS & S FL 9 :131f1C 7 2±5.67'g5-7--'411"1 

VESA .... 
Installation instructions 

. 'Attention: 
. 

All pressure sensors inClude a breather to.allow arratmosoneric 
pressure onto the backside of the diaphragm, 

The following items should be dbserved when using pressure 
sensors with fixed connection cable. 

dismantle the cable (see drawing) .. . 

the breather capillaries should be clean cut. The connection 
housing should be allowed to breath to atmosphere . 

. insert the cable into the connection housing .ace. Iddrawing 
on pressure sensors withOut fixed connection cable the 
breather is located in the cover of the housing 
it shOuld be observed that this opening is free 
Attention: 

VI It is essential that the screening of the pressure sensor is 

earthed. 

-The Connection housing should only be mounted in the 
positions indicated on the drawing. to avoid water ingress 

Load colour for °sae* Connection housing 
,,....Type E26 ... Type E27..: .. with terminals 

qad I brown Load 1 

d 2 blue Loud 2 

. 

Breather capillary 
and 3 yellow C;Th J-- 

brown 

blue. 

yollo 

lore? 

Breather. capillary 

Cable 

11. 

Leads 

E 

c. 

Screen 

enre.s 
Gr alnico IP o7 
not arlistolo. 

P. 15/17 . 

connection Caine 

Connection housing 
with overVallage arrester 

Breather capillary 

Screen 
1212eli 

500- ;111111 
1 

earth connection 

Breather 

AO rth connection 

ereather 

Special cable 'rem 
pressure sensor 

.Special cable from 
pressure sensor 

Attention: The screen connections and the earth connection ere-combined. 
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... 

.P.16/17 

'Start -Up. 
. 

. 

e The'adjustrnent should be carried out acc. to the Tte (Technical lniorrhation/Operating Instructions) of 
the evaluation instrument used. 

Adjustment of the measuring range . . 

The measuring diStance of the pressure sensor is adjusted.on the evaluation instrument via the empty 
and full adjustment, Thit distance can be expanded in the'ration 1 : 1 to 4 : 1. 

Attention: . 
. . 

. 

On prossUre Sensors with oscilla1or type E26 and evaluatiop instrument VEGAMET 315 B/320 the 
empty adjustment can be only carried oul'atO bar/ps.i.. 

Example: 
Measuring range of the pressure sensor 0 '1 

--T- 
I Pressure at I Indication on Current at the 

output of the 
evaluation 
instrument 

. the evaluation 
juslment instrument ' 

I Or / psi 

0 
0 

0,75 / 10,65 
0,25 / 3,5 

Connection 

PreSsuro 
sensor 

Pressure 
sensor 

S. 
Pressure 
sensor 

Pressure 
sensor 

O32 

bst10 .... 14:2 psi with.oscillator type 827. 827'8 

ti 

0/4 rnA 
0/4 mA 
0/4 mA 

I 0/4 mA 

4-12 1 VEGAMET 
319 8 /320 

3 t-- 

VEGATO.R 425... 
VEGAMET 407; 

T: -.1b2 VEGALOG 570 

2 i 

-4 Analog Input 
. max. 16 inputs 

b32 per inpUt module 

Pressure 
at full 
adjustment 
bar / psi 

Indication on 
the evaluation 
InsCuMent 

1 / 14,2 100 % 
0,25 /3,6 100 % 
1 / 14,2 100'% 
0,75 !,10,55 100% 

Pressure 
sensor 

Pressure 
Sensor 

Pressure 
sensor 

Current at the 
output of the 
evaluation 
instrument 

20 mA 
20 mA 
20 mA 
20 mA 

426 VEGAMET 510 

4213 
COnneCtion for 
lwo.pressure 

430 sensors 
432 

d30 VEGAMET.5',1 

d32 

13 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 239 of 307



O'CT 27 '93 09: 51AM DEPT WS & S FL 9 BAC 7 2?56767-341-1511 P.1/17 
9 93 13:20 0000 

Fault finding 

.0eileial,test of the measuring system 

Attention: 
In case. of faulty indication,.first check that,the sensor is breathing to atmosphere. 

Check that the breather Ls clear on sensor housing 

On pressure sensors with extension cables ensure capillaries and junction boXeS are clear of. 

obstruction ' 

The reading on the remote amplifier should not change when the junction box or sensor housing is 

opened 

Electrical test of theemeasuring system 
, 

likention: . . 
. 

When measuring systems in conjunction with overyoltage arresters are used, they should be chek- 

ked on line break and shortcircuit 

Two -wire SySIGrn 

Disconnect the pressure. sensor from the evaluation instrument 

The.supply voltage for the Pressure sensor shoiiid be between 18 and 24 V.DC from the evaluation 

instrument 
ConneCt the pressure sensor and measure the current 
the initial current should.be approx. 4 mA When.the diaphragm is covered 
4 20 mA measurement is o.k. (current dependS on the level) 

<.4 mA oscillator defect, - 

0 mA line break 
> 20 mA oscillator, pressure sensor defect or shortcircuit 
The supply voltage for,the osoillatoshould be Min. 12 v OC at max. Measuring"Current on the 

pressure sencor " 

Pressure SensOr 

with oscillator 
type E27. 

2 
va 

.1111111 

E;Jaluation instrument 

VEGAMET 407 507 F 

VEGAMET 510, 511 
VEGALOO 570 
VEGATOR 425_, 525 F 

Three-wife system . 

The supply voltage from VEGAMET 319 13/320 should be-12 ... 13 V DC betWeen terminal 3 (-) 

. and terminal .1 (4.) i, , 

The tine on terminal 2 transmits the measuring current. Depending onthe level there .sliouldsbe a ' 

current > 0,2 ... 1,4 mA OC . . 

Pressure sensor 
with oscillator 
type E26 

0,2 ,.:.1,4 mA DC 
dependent on the level, 

Evaluation instrument 
VEGAMET 319 8,.320 
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MULTI TROPE'. PROBE INSTALLATION 

SENSOR..NUMBER 

_TypICAL WET WELL INSJALLAJION__ 
FIG.14 

MOUNT PROBE NEAR INFLOW 
TO ACHIEVE SELF CLEANING 
EFFECT CAUSED BY AGITATOR 
ACTION 

BOTTOM OF PROBE 10 mm 
ABOVE MINIMUM PUMPING 
LEVEL 

ll 

MINIMUM PUMPING LEVEL 

STAINLESS STEEL 
BRACKET 

STAINLESS STEEL 
HOOK 

FLEXIBLE 
PROBE 
CLEANER 

SEWAGE WET WELL INSTALLATION 

CABLE TIES --- 

APPROVED SEAL 

PROBE CABLE 
ALLOW SUFFICIENT CABLE 
FOR REMOVAL OF PROBE 
FROM WET WELL AREA 

PROBE MOUNTING 

Important 

* Hang probe in turbulent area of wet well. 

* Ensure a minimum of 300mm clearance from any surface. 

Ensure bottom of probe is 10mm above minimum pumping level. 

* Always use bottom sensor for. pump stop 

Do not use bottom sensor as earth or ground. 

DRAW PROBE UP 
THROUGH CLEANER 

PROBE CLEANING 
FIG.3 

PROBE LOCATION: The Multi Trode Probe is designed to be supported on its control cable (see Fig.1) 
from the Suspension /Cleaning Brocket, supplied with the probe. It is desirable for the probe to be 
located near the inflow in a reasonably turbulent area of 'the wet well. The inflow should not bc allowed 
to run directly onto the probe, but the surface agitation of the inflow area is beneficial in keeping the 
probe clean. Before deciding on o probe location, the wet well should be pumped down os far as possible 
and the probe suspended to its approximate position to ensure that adequate clearance exists from objects 
in the ,pit. A minimum of 300mm clearonce should be maintained from any conductive surfaces. 

MOUNTING: Fix the Suspension/Cleaning Brocket (Fig.2) onto the inside of the wet well ensuring cleoronce 
from covers and the ladder access. To mount the probe, first thread the cable through the stainless steel 
hook provided. Place the hook onto the mounting bracket or eye-bolt and adjust the cable length until the 
bottom of the probe is 10mm above the minimum liquid level. Fasten the cable to the hook using cable ties. 
Draw the loose end through the conduit to the control panel. 

CLEANING: Provide sufficient slack in the cable to allow the probe to be drawn up through the cleaning 
bracket (Fig.3), or taken out of the well for cleaning. 

Multi Trode systems are designed so that the need for probe cleaning is greatly reduced or eliminated. 
This is achieved by correctly, positioning the probe and selecting sensitivity on the level controller. 

AUSTRALIA 
Phone: (07) 808-4011 
Fax: (07) 808-0011 
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ne 
cress of 
toiler 

AUG 12 '93 11:33 KENNED'Y'- TAYLOR COLD . 

BRISBANE CITY COUNCIL 

PURCHASE ORDER 
SUPPLIER'S COPY 

Brisbanq;City Council 
69 ,n'Stiset Brisbane 

.,Postal: GPO Box 1434% Brisban C: 4001 
Fax: 229 9771 

.:Please direc,t,order 
pnouirles.40. , 
TeiebSone - 
Inwice P 

Cr) kENNEDY TAYLOR (1LD) PTY LTD - 
P.O. BOX 161 
dAMILTON CENTRAL GILD 415-07 

rase supply the undermentioned goods 
services. to- Department/Division of 

w.s.&s. SEVERASE 
NTRACTiOUOTATION No. 

le PRODUCT DESCRIPTION 

IPPLYOELI VERY & INSTALLAT IO 
= SWITCABOARD AND CABLING 

cr:ASWELL ST PUMPING siAr n 
CORDANCE WITH QUOT AT I) N 

SQ143/92/43, KENNEDY 
kYL0R QJOTAT ION REF 
31608 /TF/SR. 12.3..93. BCC 
kCSIMILE 20.1.93,KT 
x.1_93 

I. 
2?, 

ants Enquiries: 22 
7402 

'it, RPHY 
51,150 
42.'2 

017 40 
E titiarEpRog(No..ON ALL C TAI IESPONDENCE 

ORDER No. 
455 :138 HF. 

CONFIRMATION 
;:R`'/COMPLETION 

. DELIVERY ADDRESS' 

CASWELL -ST PUMPING STATION : 29/65./ 93 
CA S 4E4 ST.. C0dRP:5$456 

DELIVERY ADVICE 

AS PER SPECIFICATION sal 43/9 :/ 3 

STOCK 
UNITS 

TRADE 

BCC STOCK CODE 

&. a .,f 
mo- 7,44t- 

Na 31 
, , - . . , 

, -P::11:.,,e,V..-"1. 

OUANTITil PRICE DISC. 

,pi;k;,Il .7,..;.. ,.4 
re:;:t$";;;,'";;$Ii.:;171 .. 

84631 0 C 

'4;" orti 
!,.;; ;6,1/%1 .711 I sir.,114.eo lip . 

air '0.. P., . 
4112'..4 k!!...1,4 _ 

Ile, ,4 4 

to, IR 4 . 4 . let:, 41 s .a. .1 ,141. , 

it -it- 
*Art :40 

DISCOUNT 
2' 

SU 
CHAR 

IQ THOI. St.) ft P II S Arvi t1) I 0:?C.).)21-}HfiORRIAlE.- r112ilA Cf/ 

To: THE COMMISSIONER OF TAXATION ano 
rRE COMMONWEALTH OF AUSTRALIA 

I hereby certify that tnesi goods are for use txciusively y trie Brisbane City 
Council, are not for resale: and exemotion is accordingly claimed under iterr178 
in the First Schedule to the Sales Tax Exemption and Classifications Am 

SETTL 

TERMS. 

OTHER 

H. v.it' 

Conditions. of Order _ 
. 

This Purchase Order is placed with the supplier on the understanding that the Supplier will comply with the 
1. PRICE VARIATIONS: No price variation will be considered unless'prior advice, in writing, is received 'at 

proposed implementatIon date of any.such variation. Failure to comply with this instruction will result in 
than the price shown in the body of the Order, 

2. GOODS SUPPLIED WITHOUT OFFICIAL ORDER: The Council will not be resporisible for goods or services 
3. QUOTE ORDER NUMBER: The: official Order No, must be quoted.on all Delivery Notes, invoices and 
4. INABILITY.TO SUPPLY: If, upon receipt of this Purchase Order, the aupplier.ii unable to supply any or allot t 

date, telephbne -or Written advice shall be furnished without delay. Failing such advice, the Council rese 
-or part thereof not supplied by the delivery date. 

.5.- DELIVERY NOTES/INVOICES; To facilitate prompt payment the Invoice should be mailed within 24 hours o Box 1434, Brisbane, Old 4001. A separate Delivery-,Note or Inyoice must be supplied for each order or p 
be made out to Brisbane City Council. 

.: 

rOVIS STANQAH115,-: 

ENT 0 >0; )UNT (%) 

HARGI :3 (3) 

dermei 

st cni 
ents 

upplied' 
respon_ 

e good 
s the r 

delivery 
orde 

01;;PgV.:;;C"....1;1' 
ti ..10 

lolled conditions 
at week prior to the 

)ei lg made at no more 

At out an official Order. 

eke ;e. 
- 4 

of Jared by theiielivery 
lilt to cancel any 'order 

'a le Town Clerk. GPO 
do ivery. Invoices shall 

PAYMENT TERMS: Payment will be made 30 days from the receipt of a orooeriv °regent-ed invoice. unl4 s cther r gin: dated 
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EKNERMir] WoU 

OUR REF: 
REFER TO: 

12th January, 1992. 

(OLD) PTY LTD A.C.N. 009 672 468 

ELECTRICAL MANUFACTURERS. CONTRACTORS AND ENGINEERS 

BS1608/TF/SR 
Mr. Terry Fisher 

General Manager, 
Brisbane City Council, 
Department of Water Supply and 
Sewerage, 
Brisbane AdminiStration Centre, 
Ann Street, 
BRISBANE QLD 4000. 

ATTENTION:. MR. MARK FLOOD 

BRISBANE DIVISION 
PHONE (07) 268 1082 
FAX (071 268 4121 
CORRESP PO BOX 161 

HAMILTON CENTRAL 
OLD 4007, AUSTRALIA 

WORKS 562 CURTIN AVENUE EAST 
EAGLE FARM 
QLD 4009, AUSTRALIA 

RE: SUPPLY, DELIVERY, INSTALLATION AND PRECOMMISSIONING TESTING OF 
SWITCHBOARD AND ASSOCIATED CABLING FOR THE CASWELL STREET 
PUMPING STATION: CONTRACT SQ 143/92/93 

'Dear Sir, 

Thank you for your invitation to tender on the above project. We take 
pleasure in. presenting our formal tender for the supplyinstallation 
and testing of electrical services, in accordance with your Specification 
SQ143/92/9.3, Section 6 Pages 6.1 -6.12 incluSive.- Part 7 TS1/1; TS1/4 
to 1/30; TS2/1; TS2/4 to TS2/29; TS30/1 to TS30/4. and associated drawings 
asset out below and on the attached tender forms. 

ELECTRICAL DRAWINGS:- 

CST-E450 REVA. 
CST-E451 REVA 
CST-E452 REVA 
CST-E453 REVA 
CST -E454 REVA 
CST -E455 REVA 
CST-E456 REVA 
CST-E457 REVA 
CST-E458 REVA 

CABLE SCHEDULE:- 

' CST-E459 REVA 
CST-E460 REVA 
'CST-E461 REVA 
CST-E462 REVA 
CST-E463 REVA 
CST-E464 REVA 
CST -E465 REVA 
CST-E466 REVA 

Pages 1.1-1.3 Inclusive 
Pages 2.1-2.2 Inclusive 

ESK-001 REVA 
ESK-002 REVA 
ESK-003 REVA 
ESK-004 REVA 

Sales Tax-is-not included in prices quoted but will be charged to Buyer's 
account, Sthere.applicable. 

/2 

A MEMBER OF ECTEC LIMITED GROUP- 
SYDNEY. MELBOURNE. BRISBANE. CANBERRA. CAIRNS: PORT DOUGLAS. TOWNSVILLE:GOLD COAST. LATROBE VALLEY 

Caswell Street East Brisbane SPS SP011 Operations and Maintenance Manual

Q-Pulse Id TMS680 Active 29/01/2014 Page 248 of 307



WE WISH TO QUALIFY THE FOLLOWING POINTS IN OUR SUBMISSION. 

A) Support for cables and connections at transfoimers will.be done to 
existing installation. 

B) Stilling well will be mounted and braced from top only. 

C) We have assumed temporary power will be able to be provided on site 
from existing S.E.Q.E.B. supply. We have not allowed for standby 
generators or. alternate incoming supply. 

The switchboard offered would be delivered within 7 working weeks . 

dating from receipt by us of our drawings marked with.your approval 
for construction. Our drawings would be posted to you for approval 
within 3 weeks dating from receipt of your order together with 
sufficient details, or from receipt of a technically and 
Commercially Clear order. 

i) REFER CLAUSE 5:4:6 OF SPECIFICATION 

The MCC offered would be finished with oven baked enamel in 
lieu of powderCoating. 

VARIABLE SPEED DRIVES 

We assume all auxiliary VSD equipment., ie remote keypad 
extension cables braking.resistors (if required), is supplied 
by the principal and have made no allowance for the supply of 
same. 

No allowance has been made for the dissipation of heat 
generated by the AC reactors as the sizing and impedance is. 
not confirmed at this stage. 

iii) RTU EQUIPMENT 

No allowance has been made for the supply of RTU equipment as 
we believethis is not in our scope of works. 

The firm price is subject to paytent for goods held in.store., 
Tending satisfactory, insurance protection for the Client's interest 
and or early acceptance on site of major items of equipment. 

Where Security Deposit or Retention Monies are required for this Contract, 
these would be lodged in the form of Bank Guarantees. 

Terms of Payment for Contracts are subject to payment of Progress Claims 
made during the currency of the Contract, but not more than one claim 
shall be made within each calendar month and payment shall be made within 
30 days. 

Where we supply goods of a proprietary brand nominated by the. 
Specification then the maintenance in respect of such goods is limited 
to the guarantee provided by that nominated manufacturer. 

/3 
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/3 

We have not included fok payment of any fees to the. Supply Authority. 

We haVe allowed for. the whole of this work to be carried out during normal 
working hours and 'no allowance has been made in our price for overtime 
rates: 

We would..expetttheoriginal reproducables be made available for the- 
.preparation of as installed drawings which will be provided during the 
defects liability period. 

As.installed drawings and maintenance manuals, where specified, will 
be provided during the defects:liability. 

This tender shall remain'valid for a Period of 30'days after which it . 

shall be subject to our written confirmation. 

The whole of the installation would be carried out ina neat and 
workmanlike manner by competent tradesmen strictly in . accordance with 

. the xegulations of the, Electricity Authority 

We thank you for.the OppoitUnity to tinder. and await your further advice.- 

YourS faithfully 
KENNEDY-TAYLOR (OLD). PTY LTD 

MR T FISHER .. 

MANAGER 7 SERVICE & INSTALLATIONS 
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.sbaneCity 

BRISBANE CITY COUNCIL 

PURCHASE ORDER 
RECEIVING POINT. COPY 

:me & 
.dress of 
,ppiier !AILEC PTY LTD 

37 SDUTH STREET. 
YTTON (ftD 417S 

lease supply the undermentioned goods 
r services to Department/Division of 

SEWERA'E 

DNTRACTIQUOTATION No. 

Brisbane City Council 
69 Ann Street, Brisbane - 

Postal: GPO Box 1434, Brisbane, Old 4001 
Fax: 229 9771 

Please direct order 
DATE 17/03/93 enquiries to -. R LA 6RODY 

Telephone - 2254520 
Invoice Payments Enquiries: 2254222 .. 

C0 42996 CO 4299, 
PLEASE QUOTE ORDER No ON ALL CORRESPONDENCE 

ORDER No. 1--> 
22'6679 HF 

DELIVERY/COMPLETION 
DELIVERY ADDRESS 

f.iPITAL PROJ. SECT. 9TH FLR 22X3EP;3 
E.A.C. 6v ANN ST BR1SbANE-. 4001 

DELIVERY ADVICE 

PRODUCT DESCRIPTION 

STOUNITS CK 
' BCC STOCK CODE 

QUANTITY PRICE DISCOUNT 
1 

DISCOUNT 
2 

SUR- 
CHARGE TRADE 

JOB No. 
BCC 

,___,1,.; c - R- LAY NO. 2A 

'J,11/1".:PT - Trf...93r1OL14 

FANUC - 1i!0/240 V(.. 30.) 

/S2C693P'6IR321 

2-4° . 

a.13v° 

EACH 
' 2.' .26.00 
S':,PA.000:.) 

EACP 02 527.00 
SSPA300U 

- . 

411' 

?'iAHONY X5CO3 
2,P6259 
._/PJ 

CHARGE ' it° 

OATE OF STORES BOARD /COUNCIL APPROVAL 

SEI CLEMENT DISCOUNT 
S 

TERMS 50 Disy. 
OTHER CHARGES (S) 

NET S 

DELIVERY 
DOCKET No. 

ITEM NUMBER DF.LIV,=RY 
.DOCKET 

DESPATCH 
NOTE '. 

POSTING 
REFERENCE 

DELIVERY 
DATE 2 3 4 5 6 
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:ane City 

::e & 
Ares of 

BRISBANE CITY COUNCIL 

PURCHASE ORDER 
RECEIVING POINT COPY 

W N.T -T A 0:- ( AJ ST.) 1).T Y LT:/ 
:OX 6202 - 

F A I. RF I Fj..). r:AP.DEN.S ..QL1): 4103 

ease supply the undermentioned goods 
services to Department/Division of 

5: SE E E . 

NTRACT/OUC)TATION NO 

S 

Brisbane City Cbu 
(39 Ann Street. Brisbane 
Postal: GPO Box 1n4c314. Brisbane. ad .1001 . 

Fax: 279 9771. 

4/03/9!,) 
. enquiries to ... U CA TT 

Please 'direct order 
P 

Telephone - 2.15t)2!,9 
Invoice Payments Enquiries: 225 4222 

'r. Ott C31.3 . . C01..0.660 I 
PLEASE QUOTE ORDER No. ON ALL CORRESPONDENCE 

ORDER No. L> 
CONF IZ:1AT 

DELIVERY'ADDRESS 

F ST A T I 

f Sr,' EAULE 

DELIVERY ADVICE 

SPECK ICA. int., 

462184 RF 

DELIVERY/COMPLETION 

. 

ATE 
3 

ate- /. 

PRODUCr DEF;(71:TmeN 

BCC STOCK CODE 

RADE 

BCC. 
JOB No 

QUANTITY PRICE DISCOUNT DISCOUNT. 
2 

SUR. 

CHAR 

M f- o ,IE YE' 5 111 

":-.31-)Y11.3 0 00 

1-g cuks-(c_ PLiLLAcik 

g4e 2-- 

NARK) 

:231)270 

CHARGE 

X 61 

DATE OF SYCRES BOAPD,C3UNGL ;.PPROVIL 

SETTLEMENT DISCO0f, 
-S. 6..". 

:TERMS jtj y 

OTHER CHARGES (S) 360. i; 

NET a 

DELIVERY 
DOCKET No. 

I i 7.M M.P.1.7E-:---; I DELIVERY 
DOCKET 

DESPATCH 
NOTE 

POSTING 
REFERENCE 

DELIVERY 
DATE 2 3 i 

. 
. . 

I. 

i 
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Quality Assurance Document 
Issue Number (B) Last Updated 17/04/90 Form V116 

DELIVERY. DOCKET DD 7937 

Nu-Lec Projects Pty .Ltd 
A.C.N. 010 732 224 37 South Street, Lytton, Q. 4178 

Electrical Contractors PLC Systems Engineers Telephone: (07) 393 5999 
Facsimile: (07) 393.5144 

( ) Customer: 2: Contract No: 
( 4. Address: 
( .) Sub-Contractor: OIC./ S e". C / Ty 6 O a/ye- t 

ci 
0419,11/.11 S /- Comments: 

' Je rvt- 

3. Order No: (2i ..1,p/s) 

5. Item Name 

.--- 

6. Part Number/ 
Stock Code 

7. Qty - . 8. Work 
Ord. No. 

9. Job No. 10. Nu-Lec Otto. / .."......... 

ANA 1-0 6 ', Ai P/ 77 

. 

I / 5:1-1,9 L. 6- .?..2- / ta_S / - 

je ..8)7)-- . /..)..0/9 
,.. 

fr 0/./rPel r . 3 4 C 3 9 / (,fig I 2( j .. 

A, fc.i 7-- . /v), 0 Li (...Lz . X1 6.93 tv)0L aLiC 0--Ff---, 

OHL i 

? 
( 

- .... 

' IF ; i_fil -6 i c 9 3,,int_ 9,_ D 

.e.pi4 -fooDuz L.:7 1 c_ 93 c Pc/ 1 3 i C. I. 

1 L Z 9 3 c/-f .51.3 / i C i 

.. , 
1 oz.o.ao 

6 4 s.41- pi._, 9 ,-.- /os tar 
/ it/Pu 7- /v) trot/ (._ C. sp 6. 0 3) moLz 40 Oil I - 

. 
. 

, 

1.1. Equipment Return: - Reason: 
(. ) Darriaged . . ( ) Return for Credit ':. 
( ) Incorrect .Supply ( ) Return for Replacement 

) .Over Supply 
._.....1! 

. 

12. Nu-Lec Order No: 

Supplier Invbice No: . 

Supplier DD No:. 
Nu-Leo Fault Report No: 

13. pecific Comments: . 

Sign: 

14. Action Required by Sub-Contractors: 
( ) Zinc passivate colour, (. ) As below, 

( ) Silver plate to AS 
( ) Galvanise 

Purchase Order No: 

15. Packed by: 6 -)20 6 412,-t 
Date:. 30 3 
Time: 5-3 

Nu-Lec Storeman 
- 16.. Re.turn of Sub-Contract Goods 

Date: . Time: 
Stock Location: 

17. Transport Acceptance 
Courier: 6 _ c, C , P /c-,e a, 
Sign: 
Date: 3 o -2 -12 
Time: 
COnsignment No. 

18. Office Use Only 
. Invoice No: 

Supplier Invoice AMended: 
Request for Credit: 

Date File 

19. Distribution of Copies: White, courier. Yellow, Office: Pink, Job File. Blue, DD Book. Manufacturing for Australia 
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IPURCHASE ORDER 
risbaneCity 

RECEIVING POINT COPY 
l 

- 

,c1dress Of. ' 

;upplier F PORTER PT Y LTD 
44 CRIBB STREET 
Y- IL TDN OLD 4064. 

'lease supply the undermentioned goods 
jr services to Department/Division of 

SEWERA .E.: 

ONTRACT/QUOTATION No. 

69 Ann .Stre0t, Brisbane 
Postal: GPO Box 1434, Brisbane, Old 4001 
Fax: 229 9771 

DATE 09 /07 /93 . Rene direct- order 
enquiries to --+ A BuRDE Tr 

, Telephone - 2 2 5-5 2 8 9 
., Invoice Payments Enquiries: 225 4222 

Y 0 932195 C 0110110 
PLEASE QUOTE ORDER No. ON ALL CORRESPONDENCE 

ORDER No. L> -3628',.- MP 

DELIVERY/COMPLETION 
DELIVERY ADDRESS 

DATE 
EAGLE FARM PUMP, STN 03/0Y193 
VIOLET ST EAGLE F APM(---"" 

DELIVERY ADVICE ' t Ctx 
- 

NOTIFY b S 604234 7-777 
. 

PRODUCT DESCRIPTION DESCRIPTION 

STOCK 
UNITS 

BCC STOCK CODE 
' 

- 

QUANTITY PRICE DISCOUNT 
1 

DISCOUNT 
2 

- 

CHARG TRADE 
JOB No . 

BCC 

'1,-r---1: r:cr:IT I AL PRESS..rrif.: 
l.:-,"IT.r ER -10LEC D,,CT 3 
, .. 0.._::0m. ,,,ITH -.',C'.N:-'. FLAN::,E.0 

' AL.': c.1 15 ut. -.:, ti:,:z ' 

.51-135 ( A PILL A''Y ' 

447...ii !: I D E. 0 5)N i3 ." IP A C lc : i 

A( N ',.. :. rs. A.S : I_ L 51 

i ;: ',-' i: r:Fr'':i I t L fir--,J,- ' 

IT .:F. A .c:: A ''': 0 .; I_ tI_ Y. C P T 

- t,:i c. 0 - :.. ,..- 7' A C., t:rt ; 

_u -1.-: I L. I. i..1 -, , 

. 
- 

I 4 C H ('1 "i 2450.00 
C4-^.Vk.5(-3-'°.71 sf.-;v,A 0 0 

. 

..- 

, 

- i\c:',4 , --,' 3 24 -,(i. 0 v. 

Cflo- s 

t 0' 
::, , , 2 .- 7.!! 0 

, 

. 

. 

/ 

CHARGE 

-7 

\./9,(1, ie/qi 
e 

Ki e 4-3 

' c ag Arts r'tecR"e'l / 27A 

c 3 "3' 1 1 

0/ i fETTL MENT DISCOUN- 
' 

,_ 

% 

TERMS u .4 y s 
OTHER CHARGES ($) 

; 

eta qa :,. 

DATE OF STORES BOARD/COUNCIL APPROVAL 

NET $ 

DELIVERY 
DOCKET No. 

ITEM NUMBER DELIVERY 
DOCKET 

DESPATCH 
NOTE 

POSTING 
REFERENCE 

DELIVERY 
DATE 1 - 2 3 4 5 . 6 

. 
. 

. . 
. 

- 

. 
- 

. 
. 

( 

. . 
. . 

. 

- 
. . . 

. 
. . 
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Quality Assurance Document 
Issue Number (B) 

Nu-Lec Projects Pty Ltd 
A.C.N. 010 732 224 

Electrical Contractors. . PLC Systems Engir7eers 

Last Updated 17/04/90 

DELIVERY DOCKET. 

37 South Street, Lytton, 0. 4178 
Telephone: (07) 393 5999 
Facsimile: (07) 393 5144 

Form V116 

DD 7935 

( ttfCusto.mer: 
.( ) Supplier: 
( ) Sub-ContraCtor: 

Comments: 

2. Contract NO: 

4. Address: 
6A/SO4-A/Z.7.- 7-/. 6.6iaNc/L 
6 - te)n/ . S (c, Txf F oorz) 

/s 6 ,4A/c2 4-000 

3. Order 'No: 1,pgoHF 

5. Item Name 6. Part Number/ 
Stock Code 

7. Qty 8. Work / Ord. No. 
9. Job No. 10. Nu-Lec 

o. Oeftfki, 

pi , iefr izEi_ely 1 66 9 3 M.01- 9 4o CAS 2 , P 77 / / 2.r, /7 
fo K i e n - cr.,,Pt'L " , / C ó " 3 Pv v /2 3 2/ C-45 / .2c. 

DG r A/ P a r 9 3 /9L6 .ai 
O SE " L 9 -a - in _s Lo 7 , 1 r K5 3 c Pa 1 2 / (r) Pt / - 
INPUT moeui--t: I G 69 3 MDc- 240 Ce-S 3 - 

Re-149y . i 6 69 3 M 0 I-9 30 C4-S 

. ( 

11..Equipment Return: 
) Damaged 

( ) Incorrect Supply. 
.t ) Over.Supply- 

-. 

Reason: 
( ) Return for Credit 
( ) Return for Replacement 

12. Nu-Lec Order No: 

Supplier Invoice No:. 
Supplier DQ No: 
Nu-Lec Fault Report No: 

13: :5 ecific Comments: . 

.Sign: 

14. Action Required by Sub-Contractors: 
( ) Zinc passivate colour, 
( ) As below, 

( ) Silver plate to AS 
( ) Galvanise 

Purchase.Order No: 

15. Packed by: 
Date: 
Time:. 

-Ao6eP-5 

3o-) -93 
. 9 - 3 0 

Nu-Lec Storeman 
16. Return of Sub-Contract Goods 

Date: Time: 
'Stock Location:. 

17. Transport- -Acceptance 
Courier: .0 c_ . 1/C 14 c(/' 
Sign: 

-3. 3 Date: 
Time: 
Consignment No. 

18. Office Use Only 
Invoide.No: 
Supplier Invoice Amended: - 
Request for Credit: 
Init. .Date File 

19. Distribution of Copies: White, courier. S'ellow, Office. Pink, Job File. Blue, DD Book: Manufacturing for Australia 
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Quality Assurance' Document 
Issue Number (B) 

Nu-Lec Projects Pty Ltd 
A,C.N. 010 732 224 37 South Street, Lytton, Q. 4178 

Electrical Contractors PLC Systems Engineers Telephone: (07) 393 5999 
Facsimile: .(07) 393 5144 

Last Updated 17/04190 Form V116 

DELIVERY DOCKET DD, 7936 

( '1 Customer: 
( ) Supplier: 
( ') Sub-Contractor: 

Comments: 

2. Contract No: ' 3. Order No:. 7 9 HF 
4. AddreSs: 

g A/5 c-obeivcrz- 
1c) A iv N s 7 

A / S 6/9/Y e It' 000 

5. Item Name 
. 

6.'Part Number/ 
Stock Code 

. 7. Qty 8. Work 
Ord:. No. 

. , 9. Job No 10. Nu-Lec 
0.rdziiio. 

/'''`" . 

. A 6-1_,Iy / C 6 9 3,140L 9 46 4='-rit.....q' 

. 

.c 7 ? 3: 
i id.o/i 

'vowel_ I ,4 /opt .7 6g3i''we 3,2- / .... 

Allk 

. 
' 

. 
. 

1.1. Equipment Return: Reason: 
( ) Damaged ( ) Return for Credit . 

) Incorrect Supply. .( ) Return for Replaceenerit- 
Over Supply 

, 

. 

12 . Nu-Lec Order No: 

Supplier Invoice No: 
Supplier DD No: 
Nu-Lec Fault Report No: 

13. Specific Comments: 

14. Action Required by Sub-Contractors: 
( ) Zinc passivate colour, 
( ) As below, - 

( ) Silver plate to AS 
(. ) Galvanise 

Purchas.e Order No: 

15. Packed by: 
G 

ADC eh) 
Date: 770 - 3 Time: 5-3° 

Nu-Lec Storeman 
16. Return ofSub-Contract Goods 

Date: Time: 
Stock Location: 

. 17. Transport Acceptance 
Courier: )6 ,. CG, ei6S-Y,. 
Sign: 
Date: 3 0 -, 3 

Time: . 

Consignment No. 

18. Office Use Only 
Invoice No: 
Supplier Invoice Amended: 
Request for Credit: 
Init. Date File 

19.. Distribution of Copies: White, courier. Yellow, Office. Pink, Job File. Blue, DD Book. Manufacturing for. Australia 
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olomproil, INSTRUMENTS (AUSTRALIA) PTY. LTD. 
.'1"0, BOX 492, 
GAMPBELLIOWN. N.S.W. 2550 

TEL (02) 6032066 FAX: (02) 6039335 

BRISBANE CITY COUNCIL 
CAPITOL PROJECTS SECTION 
9TH FLOOR BRISB ADMIN CENTRE 
ki.9, ANN STREET BRISBANE QLDi 
4000 

1 V44 h qgti 
6 S-1-9 cif-r4 

.TEMI 
QTY 

A 

3 

0 PO (- FPf(F 
DESCRIPTION 

2,55-TWHW-OSHG 
MODEL 255 - 150MM WIDE 

rt nr-IF 

DELIVERY NOTE 
OF 

ORDER 

ACCOUNT 
4-1259 

HAWKER 

Crompton 
INSTRUMENTS 

A.C.N. 001 437 485 

NO: M64333A 
DATE: 
PAGE: 1 

CUSTOMER ORDER NO. 
231641-HF 

QUOTATION CARRIER 
6/5/93 ROAD 

BMB700 
DS 

nUAM[TrY OTqr 

REFERENCE 

TniAl 

PALADIN POWER SYSTEM WATTS TRANSDUCER 3 PHASE 4 WIRE 
BALANCED LOAD - UK STANDARD. 
INPUT L/N 240 VOLTS, CT RATIO 400/5 AMPS 
OUTPUT 4/20 MILLIAMPS FOR RANGE 0/250 KW 

ACKNOWLEDGEMENT ADDRESS: 

/ 

BRISBANE CITY COUNCIL 
G.P-0 80X t 134 , 
BRISBilNE OLD 4001 

WE AC.CEPT Nis ORDER SUBJECT TO OUR CONDITIONS OF SALE OR 

'11FCIAL CONDITIONS HERON. NO OTHER CONDIT1ON(7; Wllt !-P!'1V 

ONtrSS EXPRFSF;LY 9rr.1-!'lrn Ry 41, 

L: 
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To: The South East Queensland Electricity Board 
, 

NOTIFICATION OF METERING CHANGES NEEDED OR OF ELECTRICAL INSTALLATION WORK READY FOR INSPECTION 
Use BLOCK LETTERS and indicate in appropriate boxes. 

NAME. OF CONSUMER: ,(9/..C:C5,,'t-i6-. C 
Address where 
Inspection ,is 
Required': 

C /95 " 

"//'? J/?-- " 

Postal 'Address of 
Consumer 

and 
Telephone Number: 

. Existing Meter 
Numbers 
.(if applicable). 

Directions toLocate 
and Gain Access: ' s/T-4- 

Additional details may 
be placed on the . 

back of thiS form 

DETAILS OF ELECTRICAL 
CONTRACTOR Responsible 
for the Actual Performance 
of the Electrical installation 
Work 

Name: 

Licence No.. l 

OFFICIAL USE ONLY 
: AcCount No. 

.0'T'. 
Application No. 

----- .,. 

Date Notification 
Received: : 

Pole/Pillar No. 

Meter No. 7-4..,,,,_,,,,..--Taiff 
., 

Meter Mul 

Work Ready for Inspection: 

Dateil-/° 93Time: 7 00 am /rte 

INSPECTION TYPE Initiat Permanent Temporary METERING'CHANGESn A p . Hazardous Area classification of Area . 

1 L..2 I High Voltage Equipment, Tariff Load or Other-Details Rating kW 

Authorised Electrical Mechanic: 

S,e/ /C 

d Certificate 
Cornoetenc.y.., 

of 3 1-Consumer's Mains Curren: P,atiric 4.009 

/n/giAis > 3 f8-75 
, . 

.(Attach schedule if required) 

CERTIFJCATE OF. TEST I certify that. the electrical installation work La-red above has been tested in accordance. with the prescribed procedures and that such woi 
complies in every respect With the recuirements of the Electricity Act 1976-1989 and * is now ready for.inspectionby an Installation Inspect( 
* meterinc changes are needed C. Strike out whichever is not applitable) - - - 

Details of 
Electrical 
Contractor 

Name: tiee;tin.16-. rd9 if- 
Address:. "00 eax /6, 

/7/4,1 /62-04J c-5,J7 4,94-. 

Details of 
Electrical - 
Mechanic who' 
tested the 
electrical work 
listed above 

Name: Ge-1 0 /e4 
Nd of Certificate 
of Competency: 

Signature of 
Electrical Mechanic:. 

Licence .N9, 

2 6 3 . 

Phone No.: Dale: 

7.1 
Signature of. Electrical Contractor 

or his Endorsee 

Date: 7_. 

7r71' 

`93. 

INSPECTION REPORT FORM 2A Electricity Act 1976-1989 
(Queensland) (S. 175) 

Results.of Inspection. This form' can 
only be completed. by an Installation Inspector. 

. Strike out sections not applicable. . 

ri I T h - ter;, , is et 
' Section. II Inspection of.the electrical work revealed the foliow,nc.- ce'ec:s ,n. the installatiorithat has been Connected to the source of supply: These defects are unlikely 

to cause fire or a person to sustain and. electric shock and ^3.-r Eiec:rical Contractor has been advised that the installation does not comply in every respect with 
. the Act and it is his responsibility to remedy such defects. . . . 

. 

./1/7.'.--.* Al ' /.4"'i ..4144.4,-....' . ' rf;- -Li, .' - 7"4414441 'iti. ' 4 7-0.--- >J--...4.41-1.-t' " .. .._ 

. 

. 

. . - c. - ...? 3 . 5 
. . 

. 

AT-4:- tce- 42/ ekCielr.14/ au-IAA-pc" 6,--,-U . L,c204.41.../ .,-",, cz.c.....r.A.gru 

:44,e.1/4.C.,' ti--Qz . tiP.. 9 ,Z) 3 . 42-1/4..ti 7.7..t.44,4,-(,) C - S' ii -.. 

. J. c.c ,;,;......Q.,...--,-.../(1 s,/ 4;4 7441/..A44 & .: 4;t9I.ai : 8...q..v.. ,... 

S 
and 
w 

S 

IS t 
ti 

III - Inspection of the elect ical work revealed th' 
S . ec,- to t o 
nected to the source supply. ay 

t are lik 
sup ctor has 

use fire or t 
wed acco 

ly to ca son-to -in an ee nc shock 
ese defec ust be rectified before this 

Signat re of Installation Inspector: 

Supply 
connected 

111 Supply unable 
to be connected 

Safety tag I_ 

affixed to M/Sw 

Date:, 6. 
. 

Electrical Contractor 
or mechanic on site 

111 Completed 
Form 4 on site 

Refer to your Electrical Contractor: 

Disconnected to 
guarantee Safety at: 

In my opinion the aboVe defetts are o' a kind referred to 'n Section 18-8(11 tot of the Electricity Act 1976 1989 and warrant further investigation. 
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Caswell St Sewerage Pumping Station, 
High Voltage OCB protection relay tests. 

OCB type: Westinghouse SP spring 
Relay type: ASEA R1 

Date: 13th October 1993 
Tested by: K. Mc Govern & G. Jones 

Weather: Fine sunny 
Ambient temp: 30 deg C 

Humidity 63% 

Test Equipment Used: Multiamp 140amp test set Danbridge 30kV test set 
Fluke 87 _. 

OCB No.1 Phase: Red Type: Overcurrent BCC* 1354 - 

Settings: Time Lag: 2 seconds Current: 2.5 amps Instants neous trip: . 6 times current 

Overcurrent testing 
Current injected: Current injected 
(% of relay setting) (amps) 

200 
300 
*600 

*instantaneous trip 

5 
7.5 
15 

Trip time 
(seconds) 

0.75 
0.58 
0.12 

Limits (seconds). Comment 

amp relay 
UPper: --"'",-,=Z-f Lower 

0.87 
0.72 

dioCB No.1 Phase: Blue Type: Overcurrent BCC* 1340 

7IPSettings: Time Lag: 2 seconds Current: 2.5 amps Instantaneous trip: 6 times current 

Overcurrent testing 
.Current injected 
(% of. relay. -Seth 

Current injected 
(amps) 

Trip time 
(seconds) 

Lim is (seconds)_- 
_Upper = ;Lower 

200 5 0.62 --0.87_ 

300 7.5 0.54 0.72 
*600 15 0.20 

omment 

amp relay. 

*instantaneous trip 

OCB No.1 Neutral Type: Earth Fault BCC# 1523 
Settings: Time Lag: 2 seconds Current: 0.8 amps Instantaneous trip: 6 times current. 

OVercurent testing 
Current injected 
(% of relay setting) 

Current injected. 
(amps) 

Trip time 
(seconds) 

Limits seconds) - -.Comment 
1pper -_, Lower 

- 200 
300 , 

*600 . 

1.6 
2.4 
+4.8 

0.63 
0.53 
0.43 

0.87. 
' 0.72 

_H0.63 . 

0.48 
amp relay 

*instantaneous trip 

'No. '1 OCS Insulation resistance @ 2.5kV after 1 min. 
Bushing U-E+V+W V-E+U+W W-E+U+V I 

Front . 

Rear 

Mohms Mohms Mohms uA, i 

25000 
20800. 

0.1 
0.12 

, 25000 
250.00. 

0.1 
0.1 

20800 
25003 

0.12 
0.1 

No. :1 OCB High voltage DC tests (leakage current in microamps) 
Test volts U-E+V+W ..V -E +U +W W-E+U+V 

Front Rear Front rear Front Rear 
5kV 0.2 0.23 0.26 - 0.22 0.3 ' - 0.26 
10kV 0.5 0.65 0.56 0.44 0.68 0.56 
15kV 0.9 _1.1 0.9 0.78 1.1 0.88 
20kV 1.4 1.6 . 1.3 - 1.1 ' 1.6 12 
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OCB No.2 Phase: Red . Type: OVercurrent BCC# 1360 
Settings :. Time Lag: 2 seconds Current: 2.5 amps Instantaneous trip: 6 times current: 
Overcurrent testing . 

Current injected 
(% of relay setting) 

Current injected - 

(amps) 
Trip time 
(seconds) 

Limits (seconds) - - Comment 
'Upper_ Lower .,_ 

200 
300 
*600 

5 
7.5 
15 

_ 0.69 
0.45 
0.08 

.8 
;72 

: 5 amp relay 

*instantaneous trip 

OCB No.2 Phase: Blue Type: Overcurrent : BCC# 1330 
Settings: Time La g:2 seconds Current: 2.5 amps Instantaneous trip: 6 times current 
OVercurrent testing 
Current injected 
(% of relay setting) 

Current 'injected 
(amps). 

Trip time 
(seconds) 

Limits (seconds) - Comment 
)Lower 

L200 
300 
*600 

5 
7.5 
,15 

0.80 
'0.61 
0.06 

0.87 
.7 

_:,0.63 :i.: 

0:48: - 

5 amp relay 

Whstantaneous trip 

OCB No.2 Neutral :Type: Earth Fault BCC# 1525 
Settings: Time Lag: .2 seconds Current: 0.8 amps Instantaneous trip: 6 times current 
Overcurrent testing 
Current injected Current injected Trip time Limits (seconds)_ ' ., Comment 
(% of relay,setting) (amps) (seconds) Upper , _- Lower-I. 

200 1.6 0.65 , 0.87 -0.63 - 1 amp relay 
300 
*600 

- 2.4 
4.8 

0.56 
0.42 

0.72, 2 a.48_ 

*instantaneous trip 
*instantaneous trip originally set to infinity. 

No. 2 OCB Insulation resistance @ 2.5kV after 1 min. 
Bushing U-E+V+W V-E+U+W W-E+U+V 

ront 
Rear 

Mohms - uA Mohms uA - Mohms 
22700 
20800 

0.11 
0.12 

20800 
22700 

0.12 
0.11 

20800 
19200 

0.1. 
0.13 

No. 2 OCB High voltage DC tests ' (leakage current in microamps) 
Test volts. U-E+V+W V-E+U+W W-E+U+V 

Front Rear Front Rear. Front Rear . 

5kV 0.3 0.28 0.32 0.28 0.26 0.32 
1010/ 0.62 0.62 0.68 0.6 0.54 0.68 
15kV 1.0 1.0 1.2 0.95, 0.85 1.1 

20kV 1.4 1.4 1.6 1.4 1.3 . 1.6 

page 2 
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OCB No.3 Phase: Red Type: OVercurrent BCC# 1353 
Settings: Time Lag: -2 seconds. Current: 2.5 amps Instantaneous trip: 6 times current 
Overcurrent testing 
Current injected. 
% of rela setting 

Current injected 
(arns) ' 

Trip time 
(seconds 

Limits (secOnds) Comment 
U er Lower 

200 
300 
*600. 

5 
7.5 
15 

0.69 
0.54 
0.06 

0.87 
, 0.72 - 

= 0.63: 
0A8 

5 amp relay 

*instantaneous trip 

OCB No.3 Phase: Blue . Type: Overcurrent BCC# 1326 
Settings: Time Lag: 2 seconds Current: 2.5 amps Instantaneous trip: 6 times current 
Overcurrent testing 
Current injected . 

(% of relay setting) 
Current injected 
(amps) 

Trip time 
(seconds) 

Lirnits-(secands) Comment 
Upper Lower 

200 
300 

AIL 6* 00 

5 
7.5 
15 

, 0.69 
0.60 
1112 

, ,0.87 - 

0.72 
_, 

, 

0.6a, 
, 

0A8 - 

5 amp relay 

tantaneous trip 

OCB No.3 Neutral Type: Earth. Fault BCC# 1524 
Settings:. Time Lag: 2 seconds Current: 0.8-amps Instantaneous trip: 6 times current 
Overcurrent testing 
Current injected 
(% of relay setting) 

Current injected 
(amps) 

Trip time 
(seconds) 

Limits (seConds) Comment 
Upper oWer: 

200 
300' 
*600 

1.6 
2.4 . 

4.8 

0.67. 
0.54 
0A7 

0.87 
0.72 

0763 - 

0.48 
1 amp relay 

*instantaneous trip 
*instantaneous trip originally set to 4 X current setting. 

No. 3 OCB Leakage, current at 2.5kV 
Bushing U-E+V+W V-E+U+W W-E+U+V 

- ont 
ear 

Mohms uA Mohms Mohms uA 
25000 
20800 

0.1 
0.12 

25000 
25000 

0.1 
0.1 

22700 
22700 

0.11 
0.11 

No. 3 OCB High voltage DC tests (leakage current in microamps) 
Test volts U-E+V+W V-E+U+W W-E+U+V 

-Front Rear Front Rear Front Rear 
5kV 0.26 0.27 0.24 0.26 0.28. 0.28 
10kV - 0.54 0.66 0.5. . 0.56 0.62 0.6 
15kV 0.85 1.1 0.78 0.9 1.0 1.0 
20kV 12 1.6 1.1 1.3 1.4 ' 1.4 
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SEQEB ACCESS PERMIT 
.FORM.1283 (4/861 

I.I.N. 218291) 

TO CC 
Work Group 

SUPERVISOR SWITCHING SHEET NO. ACCESS PERMIT NO. 

PURPOSE OF ACCESS ' 

DE - 0.E.2.6t5E. c 1/4) cot, Jo g.4,45 

TIME 
124 hr clock) DAY DATE 

Nominated Time of Issue of Permit 0833 / / 8 / Code 'ICd): 
E - Existing 

Antidipated Time of Surrender loo roc / ®9/g3 I - To be installed 
R To be recovered 

APPARATUS HAS BEEN ISOLATED AND DNOBS PLACED AS FOLLOWS 

ISOLATION POINTS 
1 

1 

Cd DESCRIPTION OF APPARATUS :Cd 

0 I i.V.Aj ',,,)-c..;t sD.G6? 7,bil. 
I 

c i 

inii_Li.c) c.,,Ai-) c401 To SS c., :S 
I J 

1, 

..(.144....a. I-08 l 
E--..' Ss. C.C)2., 

.. 

il T )1t 
,. 

Ic 
. 

. 

1 

1 

.` ..e : Sc.:,..I'D 
1 

. . 

ki 7_, j.:_.:E. . 

....G.,, s 5 c,,,J5 . 

. 

. 

. 

.._. 

1 ' 

1 

. 
. 

1 

1 

. 
. 

1 - 

1 

ISSUE OF PERMIT= 
ISSUED BY 
(Switching Operator) 

( TIME 124 hr clock) 

10/6 
DATE 

20/06/9 3 
-----.-_--> 

Signature . 

RECEIVED BY 
(Authorised Recipient) 

. 
. Name - 

,ai.,?)-- #4,64.Lice 
- 

Signature 

TIME /24 hr dock) 

/ 6-26- 
DATE 
2C) 1 Og 1493 

TRANSFER TO ANOTHER RECIPIENT. 

1. 

Name Signature 

TIME (24 iv deal DATE .1:.°. - 

I . 

. 

Name Signature 

TIME (24 hr dock) DATE 

/ . I 
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EARTHING RECORD 
EXACT LOCATION PLACED BY 

BACK OF FORM 1283 
(4/86 1.I.N. 21829) 

REMOVED BY 

c 
0 
M 
M 
o 
N 

E. 
A 
R 
T 
H 
S 

C1 

. 

- 

. 

Signature 

me (2;1 hr. clock) Time 

/. 
Date 

Signature 

. 

Time (24 hr. clock) 
/,_. 

Date 
/ 

C2 Signature 

Time124 hr.' clock) 
/ 
Date 

/ 

Signature 

- 

Time (24 hr. 'clock) 

. 

/ 
. Date 

/ 

w 
0 

E 

A 

H 

S 

W1 

%Ilk) C-f 

a is cPe 

Signature 

1(3 i -?'")/ ei) 
Time (24 hr. clock) Date 

Signature 

W2 
I - 

MAA./ >i/j CfC4.1. 

35GO 

S5Ca 

Signature 

I coq 6./15 

Time (24 hr. clock) Date 

Time124 hr. clock) Date 

Signature 

W3 

viA) cS) 111:1- 

W4. 

Signature 

el .D/ o Ci ic3 
Time (24 hr. clock) Date 

Signature 

Time (24 hr. clock) Date 

Signature 

. 

Time (24 hr. clock) Date 

Signature 

Time 124 hr. clock) Date 

W5 Signature 

Time (24 hr. clock) Date 

/ / , 

Time (24 hr. clock) Date 

Signatuie 

W6 Signature 

Time (24 hr. clock) Date 

Signature: 

Time (24 hr. clock) Date 
1 

Time (24 hr. clock) Cate 

SPECIAL CONDITIONS 

SURRENDER OF ACCESS PERMIT: 

This Permit is now surrendered. All persons for 
whom I am responsible are clear and have been 
instructed to treat the-apparatus covered by this 
Permit as alive. The condition of earthing is as 
above. --. - --- 

SURRENDERED BY (Authorised Recipient) 

TIME:: 

DATE: 
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Number: 832656 

Apparatus Act 

44444444 44444444 ( t,orward 

Ljasvieliii St a-71t 

r nETIE. 

Lasv:',E.21:1 

br IspanE 

DEsdi:JN S ,u LI.OHN_JiL 

. PARK 

i 

i . 

Holc2E4c1,7.--cn 

Loor 

Hoirk,:worth 

LI J.. 

Eac-..t 

-=;....",FATIP..- 

SS'LWS.Caswali St L..ast 

F y 1 n 

LhEck Open 

11kV L;i7; 

t.1 10 12CintrOi 

03:r 

SW T HIM.; CONTIMIEq, 
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E SWI,TCHLN6:SHEET NumPer: S32656 

ation Apparatus Action 

CABLE.. LiRIICE 
111.Y. LE520P: 

SSCPR. 

ESCWS La,SWEji St East 

E,ELWS Caseli St E 

Bria:D'ane 

caswei.St East 
.4risPane 

casweil 
.BrisPane 

CasWeil St.East .iikV R-2 

check Earths' 
Removed 

flhPr7k ALL- Earths' 
Removed on Sec.:ion 

bin, EnerQisea 

nNn. 

LV Euses. 

.Fe.PM.OV 

-lose Ly .2aqa 

SSCWS Casweii St Eat. likV CB -iR1 Check 
. Brisoane 

.SSCP hoidsworth s 

Coorpar-oo, 
11kV CB 0S2 Check 

Ail Reiays-Reset. 

SSCPR Hoidsworth St. " 11kV.CB20S2 
Looe-proo.., 

1 

Remove DNOB 
i 
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E SWITCH'INU 'EHEET 

I trzm Locatinn Appartus. 

a.r...1 

CD 
Coorparoo. 

11 PN .-;SCPR Hoids.:Atorth St. 
Coo.rOaroo- 

SCPR 
Coorpa.rod, 

1,4004j LinNil 

IlkV CB 2p82 

'REMpVE TOCI-Ca TaQ. 
trom ShuttFr 

RemotS Cont! i 

i.onn to ; Sus 
CloSe ' 

** END OF qVaTrHINR ** .4 
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Project: 

Contractor: 

Equipment: 

CASWELL ST SEWERAGE PUMP STN 

KENNEDY TAYLOR P/L 

Defect List No: C001 

Contract No:SQ143/92/93 

SWITCHBOARD AND ELECTRICAL CABLE INSTALLATION 

Practical Completion Date: 8/11/93 Defects Period:52 Weeks 

No Description of Defect PR Required Action Rectified 

1 MCC Marshalling Panels terminations 2 Ferrules and core Nos. to be installed on 
all terminals 

29/10/93 

2 Proximity Switch cables terminated incorrectly in 

MCC 
2 Supply & fit & terminate third core to 

standard SAK4 terminal in MCC 
29/10/93 

3 Multitrode Cable J Box is deleted 2 
Supply & fit additional terminals to sump 
pump starter cubicle & terminate as per 
drawings for JBox connections. except 

install loopsfor cable LE6001 

29/10/93 

4 Sump Pump "Ready in Auto" legend incorrect 2 Remove legend & replace with "READY" 5/11/93 

6 Incorrect bridge type in instrument strip 2 Remove & replace with proprietry internal 
link 

1/11/93 

8 J Boxes and Instruments not labelled 2 Supply and fit labels in accordance with the 
approved label schedulet to all J Boxes & 

Instruments 

5/11/93 

7 Control earth conductor in VS Drives not 
terminated 

2 Supply & fit additional SAK4 earth terminal 
and terminate . 

5/11/93 

8 Some ferrules, core nos.missing from most 
instrument connections 

2 Supply and install cable core nos. and 
ferrules in accordance with cable schedule 

& certified drawings 
5/11/93 

9 Unistrut in dry well requires cover strip 2 Supply & fit cover strip to unistrut 5/11/93 

10 Terminals strips inside J Boxes floating loose 2 Secure DIN terminal mounting rail to JBox 2/11/93 

11 Some IP56 J Box cable glands are loose. 2 Check all J Boxes and tighten glands 3/11/93 

12 
Multitrode cable not labelled 2 Supply & frt cable marker and tidy up cable 

at the Sump Pump. 
2/11/93 

" PR = Priority rating 

The Contractor hereby acknowledges the above defects as not being in accordance with the Contract, and agrees to rectify the defects to 

the satisfaction of the Superintendent, in accordance with the General Conditions of Contract. 

All Priority 1 Items must be complete before commissioning can start and before Practical Completion can be issued. 

All Items must be complete before Final Certificate can be issued and before Final Payment can be released. 

Date: 
Contractors Rep. - Print Name & Sign 

BRIAN HOBBS Pd-AA 

Superintendent's Rep. - Print Name & Sign 

1 Date: 8/11/93 

1 
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Project: 

Contractor: 

Equipment: 

CASWELL ST SEWERAGE PUMP STN 

KENNEDY TAYLOR P/L 

Defect List No: C001 

Contract No:SQ143/92/93 

SWITCHBOARD AND ELECTRICAL CABLE INSTALLATION 

Practical Completion Date: 8/11/93 Defects Period:52 Weeks 

No Description of Defect PR Required Action Rectified 

13 Cable Nos.not installed on all 3 Pump Motor power 
& control cables 

2 Supply & install cable Nos as per the 
specification & cable schedule 

5/11/93 

14 
Wires 229,230 in Pump auxilliary terminal box & 

Flyght CAS protection relays incorrectly connected 
2 Bridge wires 229 to 230 in each Pump 

auxilliary terminal box & reconnect wire230 
Remove bridge from starter CAS relay 

5/11/93 

16 Switchboard paintwork damaged 2 Touch up switchboard paint work after 
commissioning is completed 

TBA 

* PR = Priority rating 

The Contractor hereby acknowledges the above defects as not being in accordance with the Contract, and agrees to rectify the defects to 
the satisfaction of the Superintendent, in accordance with the General Conditions of Contract. 

All Priority 1 Items must be complete before commissioning can start and before Practical Completion can be issued. 

All Items must be complete before Final Certificate can be issued and before Final Payment can be released. 

Date: 
Contractors Rep. - Print Name & Sign 

BRIAN HOBBS AP- 
Superintendent's Rep. - Print Name & Sign 

Date: 8/11/93 
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111A 
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5) TRANSFORMERS BY SEQEB. 
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: fol=.-03 , 

Pea 3 LI: - 

.'" 

PP 

' . 

i -'!:.-: - 

. ' ''''': . 

.,_ 
i-,-_,,,.,..,,:,:: 

12,1/4.W PERAn fr 
tver4 5 7-&-2-r- 

' 0 _ALi^!\_-:_ __A:66 
k._ A-1-40W/v\ 

E -.1AN 
LEE,Fu.:'.,;Etgletko 

OS' -1§1412 
Ras 5_1111ci3._ 

:______ ii71.1P/3_. 
Kee. Etip93. 

iPro:: f la 
K513 . /6 3 9 
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415V INDUCTION MOTOR 

. 

- 
. . 

ENGIN R. 6 13111-1'` - 

SIGN.. . .6.0(vi- DATE.. /. .- 3- V 
AREA. 

DESCRIPT 5v^nfl PIMP 

- TEST REPORT 

PLANT CPSS'^i6"- ST S :1-* P- 

EQUIPT.No - 
MOTOR MAMEPLATE DETAIL . SUPPLY MCC DETAIL 

MANUF FKAsTI ̂ I C /uNovvow/4 

SER.No - 

FRAME 

KW . '.v.-! . 47... RPM Fit_ Amps 

INS.CL VOLTS 44 s 

NAME NA AP a,.) MCC_ 

0/C PROTN Te.k.ASAKI ani-T 10A MC& 

CONTACTOR SAS CA3- P 

T.O /L S g 5 CT 3 -i 

V/F DRIVE 

ASSOCIATED EQUIPMENT AND INSTRUMENTATION 

DESC / TAG TYPE SETTING FUNCTION TESTS 

MC C ci gcAs ti-R., 

AnaTt3R* germ) 

Eh___ 

TOL 
/Ince) 

100 ...,A 

8.5 Pt 

10 A 

ife46 Yhtft _ 
/Cee 4ffif.2_ _ 
g.66 Is-M-3 a - 

ASSOCIATED CABLE CONNECTIONS SOFTWARE FUNCTIONAL TESTS ' 

CABLE No : TYPE TESTS CODE ITEM FUNCTION TESTS 

SP -C 1_ : 

SP- 

. 

. . -- 

- 

. 

.... 

_ . 
. - 

., - 
- '.-,-,ii-- -' 

. 

14404,4 sTAgi 
frf_1(N s-rifc-r- 
LEva.... ALAR.v,- 

.. - 

ifet3 zioL93 
40.513 lea 7 L 
ga.__ g"1 1 

"" - 
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In'="44Pe. 1VA.11;.= 
9',Vc 

qt.- . 

BY .:.:E001 i:- 6172742 1. 

EQUIPMEIVT.pTYLTD. 
A.C.N.010 479 384. ' 

33 Achieveinent Crescen , 

AcaCiaRidge Old 4110 

13. 0 Box 954 
Arpherfield 0Id.4108 

' 

`Telephone (07 

TRANS] Fax (07 P2S I NI X t x ssx ci 
BRISBANE CITY COUNCIL 

FAX No: 225 6765 . 

274 2566 
274 2387 

ATTENTION: M FLOOD 

OUR REF: 

OF PAGES: 4 FROM:L.', D ENKELHANN 

27.71-93;- (including cover page) 

CASKELL _STREET PUHPiNG 

Please find following, our harmonic, study for the above site.. 

We have based our study on all three transformers being connected 
in parallel. In calculating the.line ilipedance we "have assumed that 
all values are PU ..on a 100HVA base. If 'the Values are actually 
given in ohms there will be little change as the 1PU impedance at 
100MVA, 11KV is 1.21n which is almost 1 in any case. 

The main study has been carried - out on the 'existing arrangement 
without the capacitors in circuit. This reveals a total harmonic 
voltage of 1.12% at the high voltage side of the transformer which 
we assume is the point of common coupling. The maximum odd harmonic 
is ,0.82% at the HV side. 

This is well within the requirements of AS2279. With the. capacitors 
in circuit there is no significant change. 

A brief study is provided for the scenario of the alternate 
existing supply with the capacitor banks in and for the proposed 
1994 circuit with capacitor "banks in In both cases the total 
harmonic distortion is 0.7% once again well below the, requirement 
of AS2279. Further to this the resonant frequency is not a problem 
and the harmonic'current in the capacitorS is acceptable. 

In summary: our _study. Shoiqs that there is -no need for' any harmonic 
reduction equipment: for : any of the supply conditions, based 'on the 
above assumptions 

We trust 
. that this information is to Your reqUirementS , .howeVer if 

you' :wish to discuss it' any detail please contact. us . 

DavidEnkelmann. 
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Harmonic analysis b 

Emsb-Eulment 

. 
- 

' 21/1/93 

Caswell St pumping station - - 

. 
. 

.1 I 

2 Full drives at 440 kW...! 770 kVA. 

3 transformers In parallel 
normal existing circuit -'no capacitors 

1 . i . 

Source reactance based on inverter ratin = - 0.473 % 

10.5 kV line reactance based on inverter rating 0.057 % 

Total source reactance at HV side - 0.53 % - 

Transformer imedance based on inverter ratin! 4.11 % 

Total source reactance at LV side based on inverter ratin. 4.64 % 

armonic Freuen Current HV.side voltage LV-side voltage _ 

harmonic harmonic harmonic 
with Xs Xs ' Xs= . 

4.64 .- 0.53 -- 4.64. 
Hz - % `Yu % 

-50. 100 0.530 *4.64 

2 100 1.2 0.013 -.0.11 - 

3 150 8.33 0.132 1.16 

4 200 0.85 0.0.18 0.16 

5 250 31.12 0.825 7.22 
6 - 300 0.16 .0.005 - 0.04 

7 350 11.2 0.416 3.64 

8 400 0.19 0.008 0.07 

9 450 0.71 0.034 0.30 

10 500 0.16 0.008 0.07 

11 550 5;41 0.315 2.76 

12 600 0.19 0.0.12 0.11 

13 650 3.46 0.238 2.09 

14: 700 0.11 0.008 0.07 

15 750 0.49 0.039 0.34 

16 800 0.08 0.007 0.06. 
17 850 1.85 0.167. 1.46 

18 900 0.33 0.031 0.28 

19 950 2.09 . 0.210-.. 1.84 

20 1000 0.11 0.012 ,' 0.10 

-21 .1050 1.01" 0.112" 0.98 

22 1100 0.11 , *0.013 0.11 

23 1150 0.68 - 0.083 0.73 
24 1200 0.2 0.025 0.22 

25 1250 1.33 0.176 1.54 

26 1300 0.05 0.007 . 0.06 
27 1350 0.5 0.072 . 0.63 

28 1400 0.03 0.004 0.04. 
29 1450 0.36 0.055 0.48 

. 30 1500 0.08 0.013 " 0.11 

31 1550 0.92 0.151 <. 1.32 ' 

32 1600 0.02 0.003. .. 0.03 - - 

33 . '1650 _ 0.35 .0.061 - 0.54 
34. 1700 . - 0.06 , 0.011 , . 0.09 . 

0 
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. 

72"742:$6'7. 

35 . .: 1750 -- 0.46 . 0.085. .0.75 - 

36. 1800 . - 0.16 - 0.031 0.27 . 

37 - 1.850 - 
0.43 0.084 - 0.74 

38 - 1900 0.09 . 0.018 0.16 

39 - ' 1950 - 0.36 0.074 0.65 

40 - 2000 . . '0.04 0.008 0.07. 

41 2050 0.49 - 0.106 0.93 - 

42 2100 - 
0.22 0_049 0.43 

.43 2150 - 0.44 - 0.100 0.88 

44 . 2200 ' 0.4 . 0.093 0.82 

45 2250 0.31 0.074 - "0.65.. 

-46 2300 .0.08 0.020- - 0.17 

47 2350 - -. 0.17 - 0.042 0.37 

. 48 - . 2400 . - 0:02 0.005 0.04 

49 - 2450 ' 0.33 - 0.086 0.75 . 

50 -2500 , - 0.3 0.080 0.70 

,. . . 

Total RMS current - 
105.93 % 

Total RMS harmonic-current 2 . 3 4 .95 To 

Total MS harmonic voltage (THD) at HV side r - 1.12 % 

Total FMS harmonic voltage (THD) at LV 
at HV side 

aide :.-._ 9.85 
0_82 

% 
V* MaxiIIIUM odd harmonic 

Maximum odd harmonic at LV side -4. V 
7.22 % 
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: :1 - ,t 
p14,6-11-- 6 

: 

1..EMSBCAS2.XLS 

- 
. 

. - . 
. 

Irmonics with power factor correction capacitors 
21/1/93 

msby - Caswell St pumping station 

Fuji drives at 440 kW, 770 kVA. 

transformers In parallel ' -:- 

.Iternate existing circuit: 2 x 5.4 MVAR ca acitor banks 

'CC at HV-side 

. 

;ircult data 

_ 

franstormer rating VAt 
VAi= 

900- 
770 

kVA 
kVA 

iota( inverter rating 

framer reactance 
% , 4.8 - Xt. 

LineWctance (on 100MVA base) 

42:43 reactance on 100MVA base) 

Xline - . 

Xs--:. 

67.76 
57.49 

Ca acitor ratin 
VARc. - 

10800 kVAR 

_. 
f 

Reactances referred to Inverter 
_ 

Transformer reactance - 
. Xti=Xt*VAWAt. 4.11 cy . 

Line reactance . 

Xli.Xline'VAI/100000 0.52 % 

Source impedance - Xs1=Xs'VAI/100000 0.44 % 

Capacitor reactance Xcl=-VAr 100NARc= -7.13 % 

Series inductor XL 0.00 %. 

Total source reactance Xstot=XL+Xti+Xli+1/(-1/Xci+1/Xsi). 
5.05 

at inverter I 
Resonant harmonic 
n =(-Xci/(Xs9)A0.5= 4.01- ' 

- 

tonic Inverter Net harmonic ' 
Voltage. Capacitor Capacitor. 

:der harmonic source reactance - harmonic current current 

current Xn.n-Xli+ al PCC 

In .1/(1/(n'X5i-1/(Xci/n)) I Vn.ln*Xn/100 Icni-reVcn'100/Xci IcnwicnI*VAWARc 

% % . % %inverter rating %capacitor rating 

5 30.7 - -1A0 -0.43 86.31 6.15 

7 9.8 2.14 0.21 14.63 1.04 

11 5.0 .4.99 0.25 5.82 0.41-. 

13 - 3.6 , 6.18 0.22 3.96 0.28 

' 17 8.43 0.17 2.12 . 0.15 

19 2 9.52 - '0.19 2:09 0.15 

23 1 11.68 .0.12 1.03 0.07 

25 12.75 0.13 1.03 0.07 

. 

Total harmonic distortion % . 
0.7 

. 6.3 - 
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1..7. 277 !1 671 
v*-- es: 

EMSBCAS3.XLS 

. -- - 

larmonlcs with.sower factor correction capacitors - -21/1/93 

l.:msby - Caswell St pumping station - f . 

- . 

Fuji drives at 440 kW, 770.kVA 
I transformers- In parallel . 

klternate proposed 1994 circuit -.4 x 5.4 MVAR capacitor banks 
5CC at HV side - 

I . 
- 

Circuit data 
Transformer rating VAt 900 kVA 

Total inverter rating VAi=- 770 WA 
Transformer reactance Xt 4.8. To .. 

line.reactance (on 100MVA base) Xline 67.76 04 

Sour reactance on 100MVA base). Xs 
VARc= 

. 63.82 
21600 

To- ' 

kVAR Ck.Wor rating - 

Reactances referred to inverter 
Transformer reactance Xti=-Xt*VAINAt. 4.11 oe 

Line reactance. XI6Xline'VAi/100000 
Xsi---Xs`VA1/100000o, 

: 0.52 
0.49 

To 

%' 'Source imoedance 
Capacitor reactance- Xci.-VArlOONARC= -3.56' % 

Series inductor - XL 0.00 o 

Total source reactance Xstot.-.XL-t-Xti+Xli+1/(-1/Xci+1/Xsi) 5.06. A 

!at inverter I 

Resonant harmonic 
n.(-XcV(Xsi))^0.5= 2.69 

Harmonic Inverter - Net harmonic Voltage , Capacitor. Capacitor 
current current 

. order harmonic' source reactance harmonic - 

current Xn..n'XIi4- at PCC . 

In 1/(1/(n*X4-1/(Xci/n)) Vn--..1rtXn/100 Icni-reVcn'100/Xci Icn=lcni4VAiNARc 
_ 

%inverter rating %capacitor rating__ 

5. 39.7 1.60 0.4.9 43.21 , 1.54 

7 9.8 3.05 0.30 11.52 0.41 

11 . 5.0 5.39 0.27. 5.36 0.19 

13 3.6 6.50 0.23 3.74 0.13 

17. 2 8.65 0.17 - 2:05 0.07 

19 2 9.72 . 0.19 2.04 0.07 

23 - 1 11.84 0.12 1.01 0.04 

25 12.90 O.13 ' 1.01 0.04 
' 

Total harmonic distortion % . 1.6 
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