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n ELECTRIC

TECHNICAL DATA SHEET
For
SP 288
Equipment Type: Circuit Breaker
Location: Main Incomer

Pump Circuit Breakers

Model Numbers: XS 125 & XH 125
Manufacturer: Terasaki
Supplier: NHP.

25 Turbo Drive
Cooparoo QLD 4151

Ph: 07 3891 6008
Fx: 073891 6193

ELECTRICAL ENGINEERS, GOHTRA?E;D(I)’/I]% & SWITCHBOARD MANUFACT/RERS
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ASL: Arrangement Standard Line

Outline dimensions (mm) H: Handle frame centre line
Front connected (standard) Note: XS125NS 1 pole only
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XS125CJ,
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ROUTINE TEST SHEET

—_— o ey ® . Y , -

USTOMER: ST Clectn{ELD )  proper: B Faemea Dhww s
14 2l St . D iew D 80 SECTION:
CUSTOMER ORDER No: /& // 71 CIRCUIT DESIGNATION:

WORK ORDER No:__ €78 78~ (TS) Date: _( /< /o3

1. VERIFICATION QF OPTIONS AND SETTINGS. Tick or Fill In Rating and/or Setting of Option fitted.

LEFT HAND MCCB (NORMAL)  EMERGENCY  (Tick applicable)
MCCB SERIAL No:,__ 0307 MOTOR OPERATOR SERIAL No: —
' No.of POLES: _3 * -SETTINGS:- - THERMAL_£'3 MAGNETIC_ &t

ELECTRONIC Settitx{gé:- In I Ti_To T2 Dt OffOnle Tr I Te Is .
MCCB CATALOGUETYPE:- _ XS i2Sh.j 633

RIGHT HAND MCCB |

MCCB SERIAL No: __ G3wces™| MOTOR OPERATOR SERIAL No: ___—
0.of POLES: 3 SETTINGS:- THERMAL_©2  MAGNETIC_STho_
ELECTRONIC Settings:-In.__ I1 Ti. I T2 Iot Off/fOnle__Tr_ Ilc Te Iz
MCCB CATALOGUE TYPE:- 15 VS P &5 AP
(MANUAL TRANSFER SWITCH ‘) " Tick Item Checked

| OPTIONS - |
1. Alarm Switches | Qty_\ /MceB [F
2. Auxiliary Contacts. Qty____/MCCB

3. Common Load Side Busbars

4. Variable Depth Handles (XFHA Type)
S. Breaker Mounted Handles (XFG Type)
6. Other

BASIC TRANSFER SWITCH Tick Item Checked

OPTIONS .
1. Alarm Switches ‘ A Qty____/MCCB
2. Additional Auxiliary Contacts (1 Standard) . Qy___/MCCB
3. Common Load Side Busbars

4. Special Control Voltage , AC/DC ___V__ Hz
5. Status Indicator Lights (supplied loose) ’
6. Other

ENCLOSED TRANSFER SWITCH : - : )

Equipment mounted in Enclosure Type:
Confirm any Special Reqiurements:

2. FUNCTIONAL TESTS

Q-Pulse Id TMS1114

MANUAL TRANSFER SWITCH

Check manual operation of each Circuit Breaker.

Check operation of each accessory fitted to Circuit Breaker.

Check Mechanical Interlock by attempting to close Circuit Breaker while opposnte is closed.

5
or S ET TR
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FUNCTIONAL TESTS cont;

BASIC TRANSFER SWITCH

Check Electric operation of each Circuit Breaker.

Check operation of each accessory fitted to Circuit Breaker.

Check Electrical Interlocking by attempting to close Circuit Breaker while opposite'is closed
© Check Mechanical Interlock by attempting to close Circuit Breaker while opposite is closed.

3. DIEL'I’«:"(‘:TRIC"TEST‘ '

Test Voltage 2000V AC between all Terminals as follows for 1 second:
; Terminal to Terminal.
Terminal to Earth.
Left MCCB to Right MCCB.

TESTED BY:- L U/\/ | DATE:_ 17§15

Form No. 10001 Issue 10/96
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Assembly process

Accessory %
Assembly for external handle (XFH)

(A

Type

XH125NJ XS [2ONJ

Hemove the MOLDED CIWER SCREWS.
i} Loosen 2pes MOLDED OOWIR [ax screws.

HAME PLATE STICK
COVER fix sCrows

—

AC)  stick the RAME PLATE to the IAILE UrIT.

-
¥ &v
T NNE PLATE )
o

(8)

1) Place the HANGLE WNIT to the FRONT of PANTL and inscrt 4pcs
o KX 20 oval comtersunk ‘head scxews,.and attach 2pcg HD-

i ’ BASE SUP from inside of PANEL and tighten 4 screws.
HER ]

R 2) Mter adjust position of egeare shaft tighten shaft fixing

: . screw ( allen type setscrew ).
il '
-
Holas 1) This drawing shows clockwise handle assembly. The mounu’nq SCIews
1nd assembly process is the same fof clockwise or anti-Clockwise handles.

) Some moualiag Kils arg matked vAlh an ' * * ths mounling airangemenl ts
fricrored Lo thal showa in the diagrams.,

8 410 3) NHP supalies anti<lockwiss handles as slandard

PAREL
SQEARE SHAFT

M4x10

HCCB s

E

SHAFT FIXIHG SCREX
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[Reduced priat. g T -
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. - ﬂ:
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, - - , METRIC
————— DASH/DOT. UNES, INDICATE OPTIONAL CONTACTS (ALARMY); : : R WB N ;
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. LETONY FoR a_gmomc GREAKER, _ . . A __ ORAYING REVSED (UE TO UPDATED 20651) ovM

}"!\’."

s
“owmNmaa
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General data

CA 7-9...CA 7-85

Rated insulation voltage U;

IEC 690 V
UL, CSA 600 V
Rated impulse voltage withstand Uimp 8k V
Test voltage
1 minute (to IEC 947-4) 2500 v
Rated voltage Ue
AC 110, 240, 400/415, 500, 690V
DC 24, 48, 110, 220, 440V
Rated frequency of coil 50/60 Hz

Ambient temperature

Storage

- -55...+80 'C (-67...176 °F)

Operation at nominal current

-25...460 °'C (-13...140 °F)

Maximum with 15 % AC 1 current reduction > 60 °C

-25...+70 °C (-13...158 'F)

Climatic withstand

Cyclicly changing humid atmosphere to
IEC 68-2-30 and DIN 50 016, 56

Maximum altitude

2000 m NN, to IEC 947-4

Protection class
IP 2LX (1EC 529 and DIN 40050)

In connected condition

Protection against contact

Touch protection to VDE 0106, Part 100

Standards IEC 947-1/4; VDE 0660, Part 100/104; UL 508;
CSA 22.2. Part 14
Compliance CE; UL; CSA

Short time withstand

lcw, 60° . CA7-9 CA7-12 CA7-16 CA7-23 CAT7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85
15 (A) 210 210 290 380 480 525 650 1100 1150 1250
4 s (A) 140 150 220 280 360 390 - 480 820 860 910
10s (A) 100 120 175 220 290 310 375 640 680 710
15s (A) 90 100 150 200 250 270 325 560 600 620
60 s (A) 60 60 90 125 170 . 175 200 350 370 380
240 s (A) 40 40 50 60 100 100 120 190 190 200
900 s (A) 30 30 38 38 54 60 76 108 108 120 -
Minimum cooling time = ' )

at zero current [Min] 20 20 20 20 20 20 20 20 20 20

Q-Pulse Id TMS1114
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Auxiliary contact data

Built-in auxiliary contacts

Clip-on auxiliary contacts

CAT7-9.23 and accessories
Switching of AC current
AC 1 at40°C [A] 25 10
at60°'cC (A] 20 6
AC 15 at rated voltage vl 24 48 120 240 400 500 600 690 24 48 120 240 400 500 600 690
Al 16 1614 10 5 25 18 1 6 6 6 3 2 15 12 07
Short circuit protection Fuse gG
" Co-ordination type ‘2’ (A} 10 10
Rated impulse voltage
withstand Uing [kV] a 6
Isolation between control and load Between auxiliary circuit 250 V,
circuits to DIN, VDE 0106, parts  [V] 400 hetween load & auxiliary circuit 690 V
Contact reliability to DIN 19240 17 V, 5mA, 17 V, 5 mA,

without soiling, normat industry atmosphere

>10* switchings per faiture

>10® switchings per failure

Terminals for auxiliary contacts

o,

Lick

Terminal size to IEC 947-1 2x A4 2 x A4
Flexible wire with sleeve 1 wire {mm7] 1...4 0.5..2.5
= 2 wirg [mm?] 1.4 0.75...2.5
Stranded/solid core 1 wire [mm?] 15...6 05.25
£33 2 wire [mm?) 15..6 0.75..25
Tightening torque [Nm} 1...2.5 1...1.5

.Built-in auxiliary contacts

Clip-on auxiliary contacts

CA7-9...85 Front mount Side mount

Swiltching OC loads

UR=<1 ms, resistive loads at: v 24 48 110 220 440 24 48 110 °220 440 24 48 110 220 440
(A} 12 9 35 055 02 129 35 05502 6 3.2 045018 041

L/R<15 ms, inductive loads with

economy resistor in series at: v] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440
Al -9 5§ 2 04 016 9 5 2 04 016 2 16 03 012 005

0C-13, switching electro

magnets at: vl 24 48 110 220 440 .24 48 110 220 440 24 48 110 220 440
[A] 5 2 07 025 012 5 2 07 0250142 3 15 068 03 0.2

Q-Pulse Id TMS1114
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Contactor

Additional rating data - contactors to IEC 947

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CAT-60 CA7-72 CA7-85

AC 1 resistive load
switching 3~
Ambient temperature 40 'C

le ") [A] 32 32 32 32 50 50 85 100 100 100
230/240V kW] 10 10 13 13 18 20 25 36 36 40
400/415V  [kW)] 18 18 23 23 32 36 45 64 64 71
690V (kW) 30 30 38 38 54 60 75 108 108 120
Ambient temperature 60 ‘C
1) [A) 32 32 32 - 32 45 45 63 100 . 100 100
230/240V kW] 8 8 10 10 14 16 20 29 29 34
400/415V  [kW)] 14 14 17 17 26 28 36 51 51 61
690 V [kwW] 24 24 29 29 44 48 60 86 86 102
AC motor switching
AC2 AC3,AC4
230/240V  [A] 11.5 14.5 20 26.5 34 37 42 62 70 85
400/415V  {A] 9 12 16 23 30 37 43 60 72 85
690 V [A] 5 7 9.3 12 17 20 25 34 42 49
230/240V  [kW] 3 4 55 7.5 10 11 13 18.5 22 25
400/415V  [kW] 4 55 75 11 15 18.5 22 30 37 45
690 V (kW) 4 5.5 75 10 15 185 22 30 37 45
Rated making capacity
l1eAC4,50 Hz max.690V [A] 135 180 240 345 450 555 645 900 1080 1275
Rated breaking capacity
1o AC 4 max. 460 V [A] 135 180 240 345 450 555 645 900 1080 1275
max. 690V [A] 75 105 140 140 255 300 375 510 630 735
Short circuit protection
without protection relay
fuse gG to IEC 947-4-1
co-ordination type ‘1" [A] 50 50 50 63 100 125 160 200 250 250
co-ordination type '2°  [A] 20 25 25 35 50 80 100 100 125 160
Main current circuit
resistance [mQ] 2.7 2.7 27 2 2 2 1.5 09 . 09 09
Power dissipated by all
circuits at le AC 3 wj - 07 1.2 2.1 3.2 54 8.2 8.3 9.7 14 19.5
Total power dissipation
atle AC 3 AC control [w] 3.3 3.8 47 6.2 8.4 11.2 11.5 14.2 18.5 -
DCcontrol {w] 6.7 7.2 8.1 124 14.6 17.4 18.4 14.6 18.9 -
Life span in millions of operations
Mechanical AC control 13 13 13 13 13 13 12 10 10 10
DC control 13 13 13 13 13 13 13 10 10 10

Operating times (DC)

' Make (mS)
Break (mS)

40...70 40...70 40..70 40...70 50...80 50...80 50...80
7.15 7..15 7..15 7..15 7..15 7..15

20...40 20...40 20...40

Note: ') Contact NHP for recommended cable size.

Q-Pulse Id TMS1114
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Dimensions in (mm) | Mounting position

2.

AC Control S
’:‘? .
/1\ 7

|
i
T

DC Control

Contactor (AC control)

Type a b c1 2 ed dl  d2)
CA7-9..CAT7-23% 45 81 805 755 6 45 60 35
CA7-30..CA7-37 45 81 975 926 65 45 60 35
CAT743 3 54 81 1005 956 65 45 60 45
CA7-60..CA7-85 72 122 117 1115 85 54 100 55

(DC control)

Type . a b c c c2 ed d1 d2')
CA7-9C..CAT-16C 45 81 1065 1015 6 45 60 35
CA7-23C 45 81 1235 119 6 45 60 35
CA7-30C..CA7-37C 45 81 1415 1365 6.5 45 60 35
CA7-43C 54 81 1445 140 65 45 60 45
CA 7-60C...CA 7-85C 72 122 . 117 1115 85 54 100 55

Accessories

. (AC control) (DC control)
Contactor with {(mm) (mm)
-Front mounting auxiliary contact 2 or 4 pole : c/c1 +39 c/lc1+39
Side mounting auxiliary contact _ 1or2pole 4 a+9 a+9
Pneumatic timing module clct + 58 -
Electronic timing module . coil mounting b+24 b+24
Mechanical interlock " mounts between contactors a+9 a+9
Mechanical latch clc1 + 61 -
Interface coil mounting b+9 -
Suppressor coil mounting b+3 b+3
With inscriptions ?) labels ' ) +0 +0

label support system V4/V5 +5.5 +5.5

' Notes: ') DIN Rail mounting 35 mm to EN 50 022.
?) Dimensions for 4 pole contactors same as 3 pole with auxiliary.
) Dimensions with inscriptions.
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Dimensions in (mm)
CEP 7, CEP 7s and CEP 7-B mounted on CA 7 contactors

le— a —e i_’| h |

i - | od |
o 0|0||«
| By —

B F:¢EI e2 b
1 7

‘ E | B
]

1 L

4—4— el I c |

1
|
{
|
! e cat. No. a b bl ¢ el e dl d h
r

j wod
CA 7-9/12/16/23 with CEP 7 or CEP 7S 45 131 86 885 165 69 60 35 865 2 4.2
: CA 7-9/12/16/23 with CEP 7-B 54 137 97 907 51 59 60 35 851 2 42
B CA 7-30/37 with CEP 7 or CEP 7S 45 1365 915 92 165 69 60 35 104 2 42
HE CA 7-30/37 with CEP 7-B 54 137 97 921 52. 59 60 35 1047 2 4.2
| CA 7-43 with CEP 7, CEP 7S or CEP 7-B 54 1365 915 93 22 69 60 45 107 2 4.2
| CA 7-60/72/85 with CEP 7, CEP7SorCEP7-B 72 1885 120 120 18 845 100 55 1255 2 55
, :
i B CEP 7 with separate mounting bracket
lt— g  —
I ¢ |
R <o = b
PODE
AL
i
fe—d —
Type a b c d e
CEP 7-37-P-A 45 90 75 30 75
CEP 7-45-P-A 55 90 96.5 40 75
' CEP 7-85-P-A 70 115 110 55 105
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VSAFETY INSTRUCTIONS

Instruction manual
It is important to be familiar with the main product (softstarter/
inverter) to fully understand this instruction manual.

Technically qualified personnel

Installation, commissioning, demounting, making measure-
ments, etc. of or on the Emotron products may only be carried
out by personnel technically qualified for the task.

Installation
The installation must be made by authorised personnel and
must be made according to the local standards.

Opening the frequency inverter or softstarter

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE
BEFORE OPENING THE UNIT AND WAIT AT LEAST 5
MINUTES TO ALLOW THE BUFFER CAPACITORS TO
DISCHARGE.

Always take adequate precautions before opening the frequency
inverter or softstarter. Although the connections for the control
signals and the jumpers are isolated from the main voluge.
Always take adequate precautions before opening the inverter or
softstarter.

EMC Regulations
EMC regulations must be followed to fulfill the EMC standards.
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1. GENERAL INFORMATION

1.1 Introduction

The MODBUS RTU optional card is an asynchronous seral
interface for the frequency inverters of the VFB/VFX series and
the softstarters of the MSF series to exchange data asynchro-
nously with external equipment.

The protocol used for data exchange is based on the Modbus
RTU protocol, originally developed by Modicon.

' Physical connection can be either RS232 or RS5485.
It acts as a slave with address 1 - 247 in a master-slave configura-
tion. The communication is half duplex. It has a standard non
return to zero (NRZ) format.
Baudrates are possible from 2400 up to 38400 bits per sec.
The character frame format (always 11 bits) has:
one start bit
eight data bits
one or two stop bits
even or no parity bit
(The frequency inverters VFB/VFX have no parity).
A Cyclic Redundancy Check is included.

1.2 Description.

This instruction manual describes the installation and operation
of the MODBUS RTU option card, which can be built into the
following products.:
. - VEB/VEX Frequency inverters:
VFB40-004 to VFB40-046
VFB40-018 to VFX40-1k2
VEX50-018 to VFX50-1k2
specific information about the frequency inverters is in chapter
4. page 53.
-MSF softstarters:
MSF-017 - MSF-1400
specific information about the sofstarters is in chapter 3. page

29.

GENERAL INFORMATION 7
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. sers '
This instruction manual is intended for:
installation engineers
designers
- maintenance engineers
- service engineers

1.4 Safety

Because this option is a supplementary part of the frequency
inverter or sofstarter, the user must be aquainted with the origi-
nal instruction manual of the VFB/VFEX frequency inverter and
the MSF sofstarter. All safety instructions, warnings etc. as men-

tioned in these instruction manuals are to be known to the user. .
The following indications can appear in this manual. Always
read these first and be aware of their content before continuing.

NOTE! Additional information as an aid to
avoiding problems.

instructions can resuit in
malfunction or damage to
the softstarter or the
frequency inverter.

CAUTION f Failure to follow these

WARNING Failure to follow these
instructions can result in serious
injury to the user in addition
to serious damage to the soft- .
starter or the frequency inverter.

DANGER The life of the user is in danger.

8 GENERAL INFORMATION
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1.5 Delivery and unpacking.

Check for any visible signs of damage. Inform your supplier
mmediately of any damage found. Do not install the option
card if damage is found.

If the option card is moved from a cold storage room to the
room where it is to be installed, condensation can form on it.
Allow the option card to become fully acclimatised and wait
until any visible condensation has evaporated before installing it
in the inverter or softstarter.

GENERAL INFORMATION 9
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2. MODBUS RTU

2.1 General

Devices communicate using a master-slave technique, in which
only one device (the master) can initiate transactions (called
"queries’). The other devices (the slaves) respond by supplying
the requested data to the master, or by taking the action
requested 1in the query. Typical master devices include host
processors and programming panels. Typical slaves include pro-
grammable controllers, motor controllers, load monitors etc, see

Fig. 1.

PC with
Configuration

RS23

Modbus RTU / ot
Master
......
Modbus RTU Modbus RTU Modbus RTU
Slave node #1| |Slave node #2 Slave node #n
FO1

Fig. 1 Network configuration.

The master can address individual slaves. Slaves return a mes-
sage (called a ‘response’) to queries that are addressed to them
individually.

The Modbus protocol establishes the format for the master’s
query by placing into it the device address, a function code ’
defining the requested action, any data to be sent, and an error
checking field. The slave’s response message is also constructed
using Modbus protocol. It contains fields confirming the action
taken, any data to be returned and an error-checking field. If an
error occurred in receiving the message, or if the slave is unable
to perform the requested action, the slave will construct an error
message and send this as its response, see Fig. 2.

10 MODBUS RTU
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Modbus

RTU Slave
Trailer Qutput Data Header l

Query Frame

Immediate

response
Response Frame

Header Input Data Trailer

FO2

Fie. 2 Shows the MODBUS RTU data exchange.

Modbus RTU uses a binary transmission protocol.
If even parity is used, each character (8 bit data) is sent as:

Table 22 Charactes framme with no parity.

1 Start bit.
Data bits, hexadecimal 0-9,A-F, least signifi-
8 . ;
cant bit sent first.
1 Even parity bit.
1 Stop bit.

If no parity is used each character (8 bit data) is sent as:

Table 23 Character frante with parity.

1 Start bit.
8 Data bits, hexadecimal 0-2,A-F, least signifi-
' cant bit sent first.
2 Stop bit.
MODBUS RTU 11
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I on I on ion [or Jon l on I o/t Io/l | ol

L cop bit
Stop/ Pagity bit

Data bie 7
Data bit 6

Data bit 5 T
Data bic 4 //

Data bit 3
Data bic 2

- Daua bit | //

= Data bit 0
¥ Stare bic /

CRC High
CRC Lov
Data characeer n
Data character 2
Daca character |
Function code -

L Time berween dur.u:urs must natexcced 3.5 character tmes.

— Slave s 1drcss/--

»
time

time

>

Transmission time.
L Slave start sending the response message.

Response delay time. Slave processes the query and prepare a response.

The addressed slave recognise end of message.
Atleast 3.5 character silence time,
Master has finished transmission of query.
Fransmission time,

L—» Master start sending a query message.

At least 3.5 character silence time.

>
time

The master recognises end of message.
At least 3.5 character silence time.
Slave has finished transmission of response.

FO3

|

IM=O0>» DR IO

mzPoN

mOo»nnmzg

mzre»2o3mM

zo——Hor»wzr -

Fig. 3

12

Timing diagram for a transaction (query and response messages) (bot- ’
ton in figure), a message frame (middle in figure) and a character

Srame (top in figure).

MODBUS RTU
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2.2 Framing

Messages start with a silent interval of at least 3.5 character
times. This is easily implemented as a multiple of character times
at the baud rate used on the network (shown as T1-T2-T3-T4
in the table below). The first field then transmitted 1s the device
address.

The allowed characters transmitted for all fields are hexadec-
imal 0-9,A-F Network devices monitor the network bus con-
tinuously, including during the silent’ intervals. When the first
field (the address field) is received, each device decodes it to find
out if it is the addressed device.

Following the last transmitted character, a similar interval of at
least 3.5 character times marks the end of the message. A new
message can begin after this interval.

The entire message frame must be transmitted as a continu-
ous stream. 1f a silent interval of more than 3.5 character times
occurs before completion of the frame, the receiving device
flushes the incomplete message and assumes that the next byte
will be the address field of a new message.

Similarly, if a new message begins earlier than 3.5 character
times following a previous message, the receiving device will
constder it a continuation of the previous message. This will set
an error, as the value in the final CR C field will not be valid for
the combined messages. A typical message frame 1s shown

below.
START T1-T2-T3-T4
Header ADDRESS 8 bits
FUNCTION 8 bits
Data DATA n x 8 bits
CRC CHECK 16 bits
Trailer
END T1-T2-T3-T4
MODBUS RTU 13
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The address field of a message frame contains eight bits. The
individual slave devices are assigned addresses in the range of
1 - 247. A master addresses a slave by placing the slave address in
the address field of the message.

When the slave sends its response, it places its own address in
this address field of the response to let the master know which
slave 1s responding.

2.2.2 Function field

The function code field of a message frame contains eight bits.
Valid codes are in the range of 1 - 6, 15, 16 and 23. See 2.2,

page 13.

When a message is sent from a master to a slave device, the
function code field tells the slave what kind of action to per-
form.

Examples are:

- to read the ON/OFF states of a group of inputs;

- to read the data contents of a group of para-

meters;

- to read the diagnostic status of the slave;

-to write to designated coils or registers within the

slave.
When the slave responds to the master, it uses the function code
field to indicate either a normal (error-free) response or that
some kind of error occurred (called an exception response). For
a normal response, the slave simply echoes the original function
code. For an exception response, the slave returns a code that is
equivalent to the original function code with its most significant
bit set to a logic 1.

In addition to its modification of the function code for an ‘
exception response, the slave places an unique code into the

data field of the response message. This tells the master what
kind of error occurred, or the reason for the exception, see
2.4.2, page 28.

The master device’s application program has the responsibil-
ity of handling exception responses. Typical processes are to post
subsequent retries of the message, to try diagnostic messages to
the slave and to notify operators.

14 MODBUS RTU
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Additional information about function codes and exceptions
comes later in this chapter.

2.2.3 Data field

The data field is constructed using sets of two hexadecimal dig-
its (8 bits), in the range of 00 to FF hexadecimal.

The data field of messages sent from a master to slave devices
contains additional information which the slave must use to take
the action defined by the function code. This can include items
like discrete and register addresses, the quantity of items to be
handled and the count of actual data bytes in the field.

For example, if the master requests a slave to read a group of
holding registers (function code 03), the data field specifies the
starting register and how many registers are to be read. If the

master writes to a group of registers in the slave (function code
10 hexadecimal), the data field specifies the starting register,
how many registers to write, the count of data bytes to follow in
the data field, and the data to be written into the registers.

If no error occurs, the data field of a response from a slave to
a master contains the data requested. If an error occurs, the field
contains an exception code that the master application can use
to determine the next action to be taken.

2.2.4 CRC Error checking field

The error checking field contains a 16 bit value implemented as
2 bytes. The error check value is the result of a Cyclical Redun-
dancy Check (CRC) calculation performed on the message
contents.

The CRC field is appended to the message as the last field in
the message. When this is done, the low-order byte of the field
is appended first, followed by the high-order byte. The CRC

‘ high-order byte is the last byte to be sent in the message.
Additional information about CRC calculation, see chapter 5.
page 78.
MODBUS RTU 15
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unctions

Emotron supports the following MODBUS function codes.

Function name

Function code

Holding Registers

Read Coil Status 1 (01h)
Read [nput Status 2 (02h)
Read Holding Registers 3 (03h)
Read Input Registers 4 (04h)
Force Single Cail 5 (05h)
Force Single Register 6 (06h)
Force Multiple Coils 15 (OFh)
Force Multiple Registers 6 {10h}
Force/Read Multiple 23 (17h)

2.3.1 Read Coil Status

Read the status of digital changeable parameters.

EXAMPLE

Requesting the motor PTC inpuc ON/OFF-seate. leis ON,

PTC input

Omn:

Modbus no = 29 (1Dh)
Yes = 1 coil = 0001

i byte of data:  Byte count=01

16
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Reguest message.

Field name Hex value
Slave address 01
Function C1
Start address HI co
Start address LO 1D
Number of Coils HI 00
Number of Coils LO C1
CRC LO 6D
. CRC HI CC

Response message.

Field name Hex value
Slave address 01
Function C1
Byte count 01
Coil no.29 (1Dh) status 01
CRC LO 90
CRC HI 48

See 3.8, page 40 and 4.8, page 61 for all paramerers readable
with this function code.

2.3.2 Read Input Status
. Read the status of digital read-only information.

EXAMPLE
R equest the Pre-alarm status. 1t is no Pre-alarm. Pre-alarm sta-
tus: Modbus no= 2.

MODBUS RTU T
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equest message.
Field name Hex value
Slave address 01
Function 02
Start address HI 00
Start address LO 02
Number of Inputs HI 00
Number of Inputs LO 01
CRC LO 18
CRC HI 0A
Response message.
Field name Hex value
Slave address 01
Function 02
Byte count 01
Input no.2 (O2h)status | 00
CRC LO Al
CRC HI 88

See 3.9, page 41 for all digital status readable with this function

code.

2.3.3 Read Holding Registers
Read the value of analogue changeable information.
Example, requesting the Nominal Motor Voltage, Nominal

Motor Frequency and the Nominal Motor Current. Thur val-
ues are 400.0 V, 60 Hz and 15.5 A.

400.0V, unit 0.1V - 4000 (OFAOh)

60Hz unit 1Hz - 60 (003Ch)

15.5A, unit 0.1A - 155 (009Bh)

18
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Request message.

Field name Hex value
Slave address 01
Function 03
Start address HI 00 .
Start address LO 00 '

Number of Registers HI | 00
Number of Registers LO | 03
CRC LO 05

‘ CRC HI CB

Response message.

Field name Hex value
Slave address 01
Function 03
Byte count 06
Reg no. O, (Oh) data Hi OF
Reg no. O, (Oh) data LO A0
Reg no. 1, (1h) data H! 00

h)
Reg no. 1, (1h) data LO 3C
Reg no. 2, (2h) data Hi 00
Reg no. 2, (2h) data LO oB
CRC LO 20

. CRC Hi 34

See 3.11, page 45 and 4.10, page 65 for all analogue changeable
parameters readable with this function code.
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Y8 Reda fnpu’i Reégisters
Read the contents of analogue read-only information.

EXAMPLE

Request the Shaft Torque. It is 452.0 Nm. It has a long repre-
sentation, 2 registers are used.

452.0 Nm, unit 0.1 Nim - 4520 (000011A8h).

Request message.

Field name Hex value
Slave address 01
Function 04 '
Start address Hl 00
Start address LO OA

Number of Registers HI 00
Number of Registers LO 02
CRC LO 51
CRC HI C9

Response message.

Field name Hex value
Slave address 01
Function 04
Byte count 04
Reg no. 10 (OAh) data Hl 00 '
Reg no. 10 (OAh) data LO 00

Reg no. 11 (OBh) data H! 11
Reg no. 11 (OBh) data LO | A8
CRC LO F6
CRC HI 6A

See 3.10, page 42 and 4.9, page 62 for all analogue read- only
information readable with this function code.
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2.3.5 Force Single Coil
Set the status of one changeable digital parameter.

EXAMPLE
Set the Start Command to ON. This will cause the motor to
start.

Modbus no = 1 - adress LO 1 (O1h)
Run = 1 - 0 Data HI 255 (OFFh), Data LO 00 (OOh)

Request message.

Field name Hex value
. Slave address 01
Function 05
Start address HI 00
Start address LO 01
Data HI FF
Data LO 00
CRC LO DD
CRC HI FA
Response message.
Field name Hex value
Slave address 01
Function 05
Start address HI 00
‘ Start address LO 01
Data Hl FF
Data LO 00
CRC LO DD
CRC HI FA

See 3.8, page 40 and 4.8, page 61 for all parameters changeable
with this function code.
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%.f.gylgorce mg?e P!eg?ster

Set the value of one analogue changeable parameter.

EXAMPLE
Set the Response Delay Max Alarm to 12.5 sec.

Modbus no 13 -> address LO (0Dh)
12.5s, unit 0.1s - 125 (7Dh)

Request message.

Field name Hex value
Slave address 01
Function 06 .
Start address HI 00
Start address LO oD
Data Hi 00
Data LO 7D
CRC LO' D8
CRC HI 28

Response message.

Field name Hex value
Slave address o1
Function 06
Start address HI 00
Start address LO 0D ‘
Data H! 00
Data LO 7D
CRC LO D8
CRC HI 28

See 3.11, page 45 and 4.10, page 65 for all parameters changea-
ble with this function code.
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2.3.7 Force Multiple Coil
Set the status of multiple digital changeable parameters.

EXAMPLE
Set the Alarm Reset ON and Start Command to ON. This will
cause an alarm reset before the motor starts.

Coilno. = 0-1 Reset -> 1
Run =1
->- 00000011 (03h)

Request message.

. Field name Hex value
Slave address 01
Function OF
Start address HI 00
Start address LO 00
Number of Coils Hl 00
Number of Coils LO 02
Byte count 01
Coil no. 0-1 status 03
(0000 0011B)
CRC LO 9OE
CRC Hi 26
[ _
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espo se messag

Field name Hex value
Slave address 01
Function OF
Start address Hl 00
Start address LO 00
Number of Coils HI 00
Number of Coils LO 02
CRC LO D4
CRC HI 0A

See 3.8, page 40 and 4.8, page 61 for all parameters changeable

with this function code.

2.3.8 Force Multiple Register

Set the contents of multiple changeable analogue parameters.

EXAMPLE

Set the Response Delay Min Alarm to 25.0 sec and the Min

Alarm Level to 55%.

25.0 sec, unit 0.1 sec -> - 250 (OOFAh)
55%, unit 1% -> 55 (0037h)

24
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Request message.

Field name Hex value
Slave address 01
Function 10
Start address HI 00
Start address LO 11

Number of Registers HI | 00
Number of Registers LO |02

Byte count 04
‘ Data Hl reg 17 (11h) 00
Data LO reg 17 (11h) FA

Data Hl reg 18 (12h) 00
Data LO reg 18 (12h) 37
CRC LO 52
CRC HI 88

Response message.

Field name Hex value
Slave address 01
Function 10
Start address HI 00
Start address LO 11
Number of Registers HI | 00
. Number of Registers LO | 02
CRC LO 11
CRC HI CD

See 3.11, page 45 and 4.10, page 65 for all parameters changea-
ble with this function code.
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Set and read the contents of multiple analogue changeable
parameters in the same message.

EXAMPLE

Set the Parameter Set parameter to 2 and Relay 1 function to 1
and read the Nominal Motor Speed and the Nominal Motor
Power. They are 1450 rpm and 17000 W.

1450 rpm, unit 1 rpm > 1450 (05AAN)
17000 W, unit 1 W > 17000 (4268h)

Request message.

Field name Hex value .
Slave address 01 '
Function 17
Start read address HI 00
Start read address LO 03
Number of read Regs HI 00
Number of read Regs LO 02
Start write address HI 00
Start write address LO 15
Number of write Regs Hl 00
Number of write Regs LO 02
Byte count 04
Data Hl Reg 21 (15h) 00
Data LO Reg 21 (15h) 02 .
Data H! Reg 22 (16h) 00
Data LO Reg 22 (16h) 01
CRC LO 62
CRC HI 77
26 MODBUS RTU
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Response message.

Field name Hex value
Slave address 01
Function 17
Byte count 04
Reg no. 3, (3h) data HI 05
Reg no. 3, (3h) data LO AA
Reg no. 4, (4h) data HI 42
Reg no. 4, (4h) data LO 68
‘ CRC LO E8
CRC HI 85

See 3.11, page 45 and 4.10, page 65 for all parameters change-

able with this function code.

2.4 Errors, exception codes

Two kinds of errors are possible:

- Transmission errors.
- Operation errors.

2.4.1 Transmission errors
Transmission errors are:
- Frame error (stop bit error).

- Parity error (if parity is used).

- CRC error.

- No miessage at all.

These errors are caused by i.e. electrical interference from

machinery or damage to the communication channel (cables,
contact, I/0 ports etc.). This unit will not act on or answer the
master when a transmission error occurs. (Same result as if a
non-existing slave is addressed). The master will eventually

cause a time-out condition.

MODBUS RTU
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2.4.2 Operation errors

[f no transmission error is detected in the master query, the mes-
sage 18 exanuned. If an illegal function code, data address or
data value is detected, the message is not acted upon but an
answer with an exception code is sent back to the master, This
unit can also send back an exception code when a set (force)
function message 1s received during some busy operation states.

Bit 8 {most sigmficant Int) in the funcnon code byte s set to a
1" in the exception response message. Example with an illegal
data address when reading an input register.

Exception response message.

Hex value .

Field name
Slave address 01
Function 84
Exception code 02
CRC LO C2
CRC HI c1i
Table 24 Exception codes,
Exc. code Name Description
lllegal This unit doesn’t support the
01 . )
function function code.
02 lllegal data The data address is not
address within its boundaries. .
03 Illegal data The data value is not within
value it's boundaries.
The unit is unable to perform
06 Busy the request at this time.
Retry later.
28 MODBUS RTU
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3. SOFTSTARTER MSF DATA

3.1 Installation bookshelf types
Fig. 4 shows the parts of the MODBUS RTU option.

Flat cable to the
control board.

MODBUS RTU option
module.

RS232sub d 9-pole
connector.

Termination
switch S1.

RS485 4--pole connector
and counter piece.

Fig. 4 MODBUS RTU option card.

WARNING! Opening the softstarter. Always switch
off the mains voltage before opening the softstarter
and wait at least 5 minutes to allow the buffer
capacitors to discharge.

Remove first the lid on the top side of the softstarter. Mount
‘ the option card according to the sequence in Fig. 4.
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4)
Use tiewrap for
strain relief.

1)
Remove the origi-
nal lid before
installing the

option card.
WL;;A ‘2;.\,.‘
d - = i Mount the
. 3 screws
in their
3) position,

Mount the flat
cable between
the option card
angd the control
board. Either of
the two connec-
tors on the option
card can be used

Fig. 5 Installation of the vption card.

Fig. 6 Mounting of the oprion card secn from the top.
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3.2 Installation of MSF-170 to MSF-1400

NOTE! Under construction, to be defined.

3.3 RS485 Multipoint network

The RS485 port (see Fig. 4) is used for multr point communica-
tion. A host computer (PC/PLC) can address (master) maxi-
mum 247 slave stations (nodes). See Fig. 7.

BUS
. MASTER
RS485
VFB MSF VEX
Id 1 Id 2 Id 3
F10

Fig. 7 RS 485 mulitpoint nerwork

3.3.1 RS485 connection

Table 25 RS485 pinning

RS485 pin Function
1 : Ground
. 2 Aline
3 B-line
4 PE

The connector is a 4-pole male connector. The wiring should
be done according to Fig. 8.
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Master Slave 1 Slava 2

GND GND

1 n T 1

2 RS4B5-A . RSASLA 2

3 Bo4bod 3 59858 3

4 o 4
Shlald Shiald

PE
Connectlon to Modbues Male connectors on
RTU Host PC/PLC Maodbus RTU optlon cards

Fip. 8 RS485 wiring

3.3.2 RS485 termination.
The RS5485 network must always be terminated, to avoid trans-
mission problem. The termination must take place at the end of
the network. In Fig. 8 this means that the termination must take
place at the slave 2 unit.

Switch 51 {see Fig. 4) sets the terminanon ON or OFF as
indicated 1n the Fig. 9 and Fig. 10.

kS

ON

OFF : Fip. 9 Termination is OFF

OFF Fig. 10 Termination is ON

F15

NOTE! Physical connection can be either R§232 or RS485, not both

on the same time.

32
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3.4 RS232 point to point network

The RS232 port is used for point w point communication as a
master slave. See fig Fig. 11.

pc |—RS232_____ | Emotron product
Fi3
Fig. 11 RS232 point to point nerwork
. 3.4.1 R$232 connection
Table 26 RS8232 pinning
RS5232 pin Function
2 TX from module
3 RX to module
5 Ground

3.4.2 RS232 wiring
The RS232 port consists of a sub-D 9 pole female connector.
The wiring should be done according to Fig. 11.

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing.

SOFTSTARTER MSF DATA 33

Q-Pulse Id TMS1114 Active 10/12/2014 Page 62 of 177



SP288 Nalya Crescent Karana Downs SPS Electrical Installation OM Manual

Master Slave

GND

1/

(©)

)

RS232-RX

@

RS232-TX

@®@@

&@

Shiel

Connector to Female connector on
Modbus RTU Sub-d Modbus RTU Sub-d option card

Fig. 12 RS8232 wiring.

NOTE! Physical connection can be either R§232 or RS485, not both
on the same time.

3.5 Set-up Communication Parameters
for Softstarter MSF

The following parameters have to be set-up:
- Unit address.

Baud rate.

Parity

- Behaviour when contact broken.

Setting up the communication parameter must be made in local

"Keyboard control’ mode. See 3.6.1, page 38.
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Serial comm. unit address[111]

V

fET N pe
] Serial comm unit address
Default: 1
Range: 1-247
This parameter will select the unit address.
. Serial comm. baudrate[112]
1
N
J Serial comm baudrate
Default; 9.6
Range: 2.4,4.8,986, 19.2, 38.4 kBaud

This parameter will select the baudrate.

Serial comm. parity[113]

11[13/2

l ' J Serial comm parity

Default; 0

Range: 0.1

This parameter will select the parity.
C No parity.
1 Even parity.

35
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gaena comm. broken a arm[sfiﬂ‘i

If control mode is ’Serial comm. control’ and no contact is
established or contact is broken the Soft starter consider the
contact to be broken after 15 sec, the softstarter can act in three
different ways:

1 Continue without any action at all.

2 Stop and alarm after 15 sec.

3 Continue and alarm after 15 sec.

If an alarm occurs, it is automatically reset if the communication
is re-established. It is also possible to reset the alarm from the
soft starter keyboard.

11143 .

Serial comm. contact
1 interrupted
Default: 1
Range: ofF, 1, 2

This parameter will control the behaviour in the soft
starter when the serial comm. is interrupted.

oFF No alarm and continue operation.
1 Alarm and stop operation.
2 Alarm and continue operation.
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3.6 Softstarter MSF in serial comm.
control mode

The source from where operation and parameter settings are
made is selected in the Control Mode para-meter menu 006.
When serial communication control mode (3) is selected, it is
possible to:
- Operate the soft starter only via serial comm.
- Set up parameters only via serial comm.
Exceptions for the serial comm. parameters
described above.
- Readout all view information and all parameters.
- Set up the control mode parameter from local
. MSF keyboard, but not via serial comm.
- Inspect all parameters and open the menu
expansions from local MSF keyboard.
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%% "8 1setion oF Control mode [6658]
Setting up the control mode has to be done from the local MSF
keyboard.

0]
0069

Selection of control mode

2

Default: 2
Range: 1,2,3

This parameter will select the control mode (source). .
1 Keyboard control.

2 Remote input control.

3 Serial communication control.

In all control modes it is possible to read out all the information
in the soft starter via serial communication, both parameters and
view information.

NOTE! When Reset to factory settings is made via serial comm., the
control mode will remain in serial comm. control.

See also 6.1.7 "Overview of soft starter operation and parameter
set-up’ in MSF instruction manual.
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3.7 Parameter List

Logical number is often used to give a parameter a unique
number. But it is not the logical number inside the actual
MODBUS message.

The following table explains the relations between logical
numbers and actual numbers inside MODBUS messages.

Table 27 Parameter 1ypes

Modbus logical
Parameter type numbers Modbus actual nhumbers
‘ Coil Status 1 - 10000 0 - 9999 (Logical-1)
Input Status 10001 - 20000 |0 - 9999 (Logical-10001)

Input Registers 30001 - 40000 |0 -9999 (Logical-30001)
Holding Registers | 40001 - 50000 | O - 9999 (Logical-40001)

(
(
(
(

The product MSF menu column show the menu number on
the PPU (Parameter Presentation Unit) for the parameter.

For more information on any parameter/function, see
Instruction Manual MasterStart MSF Softstarter.
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A Eoil"statuS 1ist

Table 28 Coil siatus list

Modbus Product
logical Mo::us Function/Name Range/Unit MSF
no menu
1 0] Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
5 4 Auto-set monitor 0->1 = Auto-set 089
Reset power con- _
6 5 sumption 0->1 = Reset 206
26 25 Pump control Off, on; off=0, on=1 022 .
27 26 Pl voltage start Off, on: off=0, on=1 | 024
28 27 By pass Off, on; off=0, on=1 032
29 28 power factor controlotf, on; off=0, on=1 | 033
30 29 Motor PTC input No, yes; no=0,yes=1} 071
Run at single phase . - -
31 30 input failure No, yes; no=0, yes=1 101
Run at current limit . _ _
32 31 time-out No, yes; no=0, yes=1 | 102
Jog forward from . _ _
33 32 keyb. enable No, yes; no=0, yes=1 | 103
Jog reverse from keyb. . _ _
34 33 enable No, yes; no=0, yes=1 | 104
35 34 Phase reversal alarm |Off, on; off=0, on=1 088
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Input status list

3.9

Talle 29 fnpur stas list

Q-Pulse Id TMS1114

Active 10/12/2014

Modbus Product
logical | MO9S | Function/Name Range /Unit MSF
no meny
10001 |0 Lacked keyboard | o_unlocked, 1=Locked | 221
Extended start ) — -
10002 |1 ramp time No, yes; no=0, yes=1 S05
O=Na Pre-Alarm,
10003 |2 Pre-Alarm status |, _oic a1arm
Max Pre-Alarm 0O=Nao Pre-Alarm,
. 10004 13 status 1=Pre-Alarm
Min Pre-Alarm 0O=Na Pre-Alarm,
10005 |4 status 1=Pre-alarm
SOFTSTARTER MSF DATA a1
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Table 30 Input register list
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Modbus Product
logial |"odbus Function/Name Range /Unit MSF
no menu
30001 0 Power consumption high word [0-2E9 Wh,1Wh<->1 (205
30002 1 Power consumption low word 205
30003 2 Electrical power high word 0-+-2E9 W,1 W<->1 |[S51
30004 3 Electrical power low word S51
30005 4 Output shaft power high word |O-+2E9 W,1 W<->1 (203
30006 5 Output shaft power low word 203
30007 6 Operation time high word 0.1 days <>1 208
30008 7 Operation time low word 0.1 days <>1 208
30011 | 10 |Shaft torque high word O rZE8 Nm, 0-ANM 507
30012 11 |Shaft torque low word " 207
r23 -> r = release,
30017 16 |Software version Bit 15-14 =0,0
LB =23
30018 17 Software variant v001 -> HB=0, LB=01
30019 18 |Current 0-6553.5A, 0.1A<->1 005
30020 19 [Phase 1 current " 211
30021 20 |Phase 2 current " 212
30022 21 |Phase 3 current " 213
30024 23 |Line main voltage " 202
30025 24 |Line main voltage 1 " 214
30026 25 |Line main voitage 2 " 215
30027 26 |Line main voitage 3 ! _ 216
30028 27 Product type number i1n-139152ei description
1= Keyboard
30029 | 28 |Gontrol start by / Control 2= Remote 006
3= Serial comm.
30031 30 |Serial comm. unit address 1-247 111
42 SOFTSTARTER MSF DATA
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Table 30 Input register list (continuing)

Modbus Product
logial | Modbus Function/Name Range,/Unit MSF
no menu
) 2400-38400 Baud,
30032 [ 31 |Serial comm. baudrate 100 Baud <> 1 112
. . O=No parity
30033 32 |Serial comm. parity 1=Even parity 113
30034 33 |Serial comm. contact broken g-i2Se2e description in 114
30035 34 |Actual parameter set 1-4
-200% -+200%
, 30036 35 |[Shaft power % 1%<> 1 090
. 30037 36 |Cooler temperature 3(?19,(: 1<O§)£)°C
30041 | 40 |Operation mode 17 5¢e description in
. 1-11 See description
30042 41 |Operation status in312.4.
30047 46 |Used thermal capacity 0-150 %, 1%<->1 073
30048 47  {Power factor 0.00-1.00,0.01<->1 204
30049 48 |Current ratio 80 -150%, 1%<->1
30050 49  |Voltage ratio 50 -150%, 1%<->1 F12
0-2
30051 | 50 |Phase sequence g - gng‘e' 087
2 =RTS
30052 51 Emotron product 1=VFB/VFX, 2=MSF
. 0- 16 See descrip-
. 30103 | 102 |Trip message 1 tion in 3.12.5. 901
30106 | 105 |Trip message 2 See trip message 1. 902
30109 108 |Trip message 3 See trip message 1. [903
30112 | 111 |Trip message 4 See trip message 1. |904
SOFTSTARTER MSF DATA 43
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Table 30 Input regrster ist {continuing
N:ggit::s MO::US Function/Name Range/Unit Pl;a%l;'-'d
no menu
30115 | 114 |Trip message 5 See trip message 1. |905
30118 117 |Trip message 6 See trip message 1. [906
30121 | 120 |Trip message 7 See trip message 1. [907
30124 | 123 |Trip message 8 See trip message 1. (908
30127 126 |Trip message 9 See trip message 1. |909 .
30130 | 129 |Trip message 10 See trip message 1. (910
®
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3.11 Holding register list

Table 31 Holding register list

Q-Pulse Id TMS1114

Active 10/12/2014

Modbus Product
logical | "1000US Function/Name Range /Unit MSF
no menu
40001 |0 Nomina! motor voltage golovgzcl)o.ov 041
40002 |1 Nominal motor frequency 50-60Hz 1Hz<->1 046
. 25 % 150% Insoft in
40003 |2 Nominal motor current Amp.0.1A<->1 042
. 500 - 3600 Rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 044
' 25% -150% Pnsoft in
40005 (4 Nominal motor power Bié15=0>1W<->1 043
Bit15=1->100W<->1
40006 |5 Nominal motor cos phi ?%%Og;cfosoph' = 045
40013 (12 Start delay monitor 1-250sec,1sec<->1 091
40014 |13 Max alarm response delay |0.1-25.0sec 0.1s->1 093
40015 (14 Max alarm limit 5-200% Pn 1%<->1 092
40017 |16 Max pre-alarm 5-200% Pn 1%<->1 094
40018 {17 Min alarm response delay |[0.1-25.0sec 0.1s<->1 099
40019 |18 Min alarm limit 5-200% Pn 1%<->1 098
40020 |19 gﬂe‘[‘a;"e'a'a'm response g 1.25 0sec 0.1s<->1 | 097
40021 (20 Min pre-alarm 5-200% Pn 1%<->1 096
0 = External input
40022 |21 Parameter set selection 061
1-4 = Par. set 1-4.
. 40023 |22 Relay 1 13 See descriptionin | g5
40024 |23 Relay 2 37558 descriptionin | g5
0= OFF, No remote
40028 {27 |Anmn 1, setup O TSN 023
2= 2-10V/4-20mA
SOFTSTARTER MSF DATA 45
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ng regisicr continuing)
Modbus Product
logical | Modbus Function/Name Range,/Unit MSF
no menu
40037 |36 AnOut 1, function 1-3 See descriptionin | gg
3.12.8.
0= OFF, No analogue
output.
40038 (37 AnQut 1, setup 1= 0-10V,/0-20mA 054
2= 2-10V/4-20mA
40040 |39 AnQut 1, scaling 5-150% 1% <> 1 056
42001 2000 Initial voltage at start 25-90% U, 1% Un<->1 001
42002 |2001 Start time ramp 1 1-60sec, 1 sec<->1 002
42003 ]2002 Step down voltage at stop {100-40% U,1% Un<->1| 003
42004 2003 Stop time ramp 1 0Off,1-120sec, 1s<->1 004
42005 [2004 Initial voltage start ramp 2 [30-90% U, 1% Un<->1 011
42006 |{2005 Start time ramp 2 Off,1-60sec, 1sec<->1| 012
Step down voltage stop 100-40% U,
42007 {2006 ramp 2 1% Un<->1 013
42008 {2007 Stop time ramp 2 Off,1-120sec, 1s<>1 014
42009 {2008 Initial torque at start 0-200% Tn,1% Tn<->1 016
50-200% Tn,
42010 2009 End torque at start 1% Tnh<>1 017
Off = Torque control
OFF
1 = Linear
42011 (2010 Torque control characteristic. 025
2 = Square
characteristic.
Voltage ramp with current Off, 150-500% In
42012 12011 iy 1%In<->1 020
N Off, 150-500% In
42013 |2012 |Current limit at start 1% In<>1 021
iy 100-300% In
42014 |2013 [DC-Brake current limit 1% In<->1 035
42015 (2014 DC-Brake active time Off, 1-120sec, 1s<>1 | 034
- 300-500% In
42016 |2015 |Torque boost current limit 1% In<>1 031
. . Off, 0.1-2.0sec
42017 (2016 Torque boost active time O.1sece>1 030
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Table 31 Holding register fisi (contfnning}
Modbus Product
logical Modbus Function/Name Range/Unit MSF
no no menu
T Off, 1-100 edges, 1
42018 |2017 Slow speed digital input edge<->1 036
42018 (2018 Slow speed torque 10-100, 10 <=10 037
42020 (2019 Slow speed time at start Off, 1-60sec, 1s<->1 |038
42021 (2020 Slow speed time at stop Off, 1-60sec, 1s<>1 |039
42022 2021 Slow speed DC-Brake time |Off, 1-60sec, 1s<>1 040
42023 |2022 (Moiorthermalprotection  oe 9 40sec, 15<>1 072
: . 42024 |2023 Starts per haur limitation Off, 1-90/hour, 1<->1 (074
Off, 0.1-10.0sec
: 42025 [2024  |Locked rotor alarm 0.1 seceal 078
42026 (2025 (Voltage unbalance alarm 5-25% Un, 1% Un<->1 (081
42027 |2026 |Response delayvoliage \orr 5 gosec, 1sec<>1 082
100-150% Un
42028 (2027 |Over voltage alarm 1% Unes1 083
42029 (2028 Response delay over voltage|Off, 1-60sec, 1s<>1 (0B84
75-100% Un
42030 }2029. |Under voltage alarm 1% Un<>1 085
Response delay under volt- |Off, 1-60sec,
42031 (2030 age 1sec<>l 086
42032 2031 Reset to factory settings No, yes; no=0, yes=1 |198
SOFTSTARTER MSF DATA a1
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B 1% Parameter description MSE
The MODBUS logical number inside brackets.

For more information on any parameter/function, see
Instruction Manuaal MasterStart MSF Softstarter.

3.12.1 Softstarter type (30028).

Table 32 Sofistarier type

1 MSFO17 2 MSF030 |3 MSF045 |4 MSF0B0 |5 MSFO7S5 |6 MSF-O85
7 MSF-110 8 MSF-145 |9 MSF-170 |10 MSF-210 (11 MSF-250 |12 MSF-310
13 MSF-370 |14 MSF-450 |15 MSF570 |16 MSF-710 |17 MSF-835 |18 MSF-1000

19 MSF-1400 .

3.12.2 Serial comm. contact broken (30034).

Table 33 Scrial conun. contact broken

0 | No action when communication is lost.

1 Stop and alarm after 15 sec. when communication is
lost.

2 Continue and alarm after 15 sec. when communication
is lost.

Communication 1s considered last if no request 15 made to this
unit within 15 sec.
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3.12.3 Operation mode (30041).

Voltage control.

Torque control.

Current limit controf.

Ramp with current limit control.

Pump application.

Analogue input voltage control.

' Direct On Line start.

3.12.4 Operation status (30042).
Stopped.

N ol a s WIN| R

Stopped with alarm condition.

Run with alarm condition.

Run acceleration.

Run full voltage.

Run deceleration.

Run by passed.

Run power factor control.

O W N O] V| & W] N P

Run DC brake.

Run at slow speed forward.

[Y
o

[y
[N

Run at slow speed reverse.

SOFTSTARTER MSF DATA 49
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1 Phase input failure F1
2 Motor protection, overload F2
3 Soft start overheated F3
4 Current limit timeout F4
5 Locked rotor F5
6 Above max power limit F&
7 Below min power limit F7
8 Voltage unbalance F8 .
9 Over voltage F9
10 Under voltage F10
11 Starts /hour exceeded F11
12 ‘Shorted thyristor F12
12 Open thyristor F13
14 Motor terminal open F14
15 Serial comm. broken F15
16 Phase reversal alarm F16
3.12.6 Relay indication K1 {40023).
1 Indicates 'Operation’.
2 Indicates "Full voltage'. .
3 Indicates 'Pre alarm’.
50 SOFTSTARTER MSF DATA
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3.12.7 Relay indication K2 (40024).

1 indicates 'Operation’.

2 Indicates 'Full voltage'.

3 Indicates 'Pre alarm’.

4 Indicates 'DC-brake function is chosen’.

3.12.8 Analogue output value (40037).
1 RMS current {range O - 5(In).

' 2 Main input RMS voltage

(range O - 532V).
3 Output shaft power (range 0 - 2(Pn).

3.12.9 Reset to factory setings (42032)

Reset to factory settings from serial communication will have
the same effect as if it was done from the PPU keyboard, except
for one parameter. The control mode (menu 006) will remain in
3 (serial comm. control) instead of being set to the default value
2 (remote control).

SOFTSTARTER MSF DATA 51
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. errormance
It is important to configure the communication master accord-
ing to the slave performance/restrictions. The total message size
must not exceed 64 bytes.
Max number of registers at a time is limited to 25 (both for read
and write).
Max 2 requests per sec. to reduce system disturbance.
Min 1 request per 15 sec. to avoid serial comm. contact bro-
ken alarm.

3.13.1 MSF response delay

The read function codes (1 - 4), will have a maximum delay of

250 ms. '

Table 34 Response delay table for seiting (forcing) registers

Response delay/
Parameter recommended time
out

Modbus
logical nr

40001-40006 | Nominal motor data | 500 ms/data

Reset to factory set-

42032 tings 3.5 sec
Other registers 250 ms
52 SOFTSTARTER MSF DATA
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4. INVERTER VFB/VFX DATA

4.1 Installation bookshelf types
Fig. 13 shows the parts of the MODBUS RTU option.

Flat cable to the
control board.

MODBUS RTU option
module.

RS232sub d 9-pole
connector.

Termination switch
S1.

RS485 4-pole connector
and counter piece.

Fig. 13 MODBUS RTU option card.

WARNING! Opening the inverter. Always switch off
the mains voltage before opening the inverter and
wait at least 5 minutes to allow the buffer
capacitors to discharge.

Remove first the lid on the top side of the inverter. Mount the
‘ option card according to the sequence in Fig. 14.

INVERTER VFB/VFX DATA 53
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oun mg option car
1) 4
Remove the Use tiewrap
original lig for_ strain
before install- relief.

ing the option
card.

Mount the 3
screws in their
position.

3)

Mount the flat cable
between the option card
and the control board.
Either of the two
connectors on the option
card can be used.

PRI T T

TP

Fig. 15 Mounting of option card from above in VVFB,
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4.2 Installation of VFX types

NOTE! Pictures are under construction, to be defined.

4.3 RS5485 Multipoint network

The R5485 port (see Fig. 13) is used for multi point communi-
cation. A host compurer {PC/PLC) can address {master) maxi-
nmum 247 slave stations (nodes). See Fig. 16.

_RS485

BUS
MASTER

m rM‘SFﬁ— VEX
d1 g 2 g 3
F10
Fig. 16 RS 485 nmdltipoing network
4.3.1 RS485 connection
Table 35 RS483 pinning
RS485 pin Function
. 1 Ground
2 Adine
3 B-line
4 PE

The connector is a2 4-pole male connector. The wiring should
be done according to Fig. 17.

INVERTER VFB/VFX DATA
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Meastor Stave 1 Slave 2
. A GND il s A GND X
2 RS485-A 2 REA85-A 2
3 R54859 5 R34855 3
q % 4
Shield Shleld
FE
Connectien to Modbus Male connectors on
RTU Host PC/PLC Modbus RTU optlon cards

Fig. 17 RS485 wiring .

4.3.2 RS485 termination.
The RS5485 nerwork must always be terniinated, to avoid trans-
mission problem. The termination must take place at the end of
the network. In finure 5 this means that the termination must
take place at the stave 2 unit.

Switch 51 (see Fig. 4) sets the termination ON or OFF as
indicated in the Fig. 18 and Fig. 19.

OFF - Fig 18 Termunation is OFF

Fig. 19 Termination is ON .

F15

NOTE! Physical connection can be either R§232 or R$485, not both
on the same time.
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4.4 RS232 point to point network

The RS232 port is used for point to point communication as a
master slave. See fig Fig. 20.

PC RS232 Emotron product

F13

Fig. 20 RS232 point to point nctwork

4.4.1 RS232 connection

' Table 36 RS232 pinning

RS232 pin Function
2 TX from module
3 | RX to module
5 Ground

4.4.2 RS232 wiring

The RS232 port consists of a sub-D 9 pole female connector.
The wiring should be done acc. to Fig. 20.

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing.

Master Slave
\ GND
® O M@
@ @
RS5232.RX @
¢ ®
..@ R$232.TX @
2 @ @
L et
PE
Connector to Female connector on
Modbus RTU Subd Modbus RTU Sub-d option card

Fig. 21 RS232 wiring
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on the same time.

4.5 Set-up Communication Parameters
for frequency inverter VFB/VFX

The foliowing parameters have to be set-up:
- Unit address.
- Baud rate.

Serial comm. unit address[262]

262 Address

Stp 1
Default: 1
Range 1-247

This parameter will select the unit address.

Serial comm. baud rate[261]

261 Baudrate

Stp 9600
Default: 9600
Range 2400, 4800, 9600, 19200, 38400

7his parameter will select the baudrate.
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4.6 Frequency inverter VFB/VFX in serial
comm Control Mode

The serial comm link will have access to all parameters in the
VEB/VEX inverter. If a valid setting for a parameter is received
over the serial link that parameter will be accepted and changed.
This means that the control panel and serial comm can be used
in parallel. There are some limitations of writing data when the
inverter is started, see manual for further information. The only
parameters that can’t be used in parallell 1s start/stop and refer-
ence values, see 4.5.

Ref control
. To be able to use the serial comm as a source for the speed or
torque reference menu 212 has to be set to Comm or Comm/
DigInl. See Instruction Manual VFB/VFX for further descrip-
tion.
212 Ref Control
Stp Comm
Default: Remote
Range Remote, keyboard, Comm, Rem/
Digin1,or Comm/Digin1
This parameter will select reference source

Run/Stp ctrl

To be able to use the serial comm as a source for starting and
stopping the inverter menu 213 has to be set to Comm or
Comm/Diglnl. See Instruction Manual VFB/VFX for further

. description.

213 Run/Stp Ctrl
Stp Comm

Default: Remote

Remote, keyboard, Comm, Rem/

Range Digin1, or Comm,/Digin1

This parameter will select run/stop source

INVERTER VFB/VFX DATA 59
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Logical number 1s often used to give a parameter a unique
number. But it is not the logical number inside the actual

MODBUS message.

The following table explains the relations between logical
numbers and actual numbers inside MODBUS messages.

Table 37 Parameter type

Modbus
Parameter type logical Modbus actual numbers
numbers
Coil Status 1 -10000 0 - 9999 (Logical-1) .
Input Registers | 30000, 0 - 9999 (Logical-30001)
Holding Registers | gooor 0 - 9999 (Logical-40001)

The product VEB/VFX menu column show the menu number
on the control panel for the parameters.

For more information on any parameter/function, see
Instruction Manual VFEB/VFX.

60
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Q-Pulse Id TMS1114
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4.8 Coil status list
Table 38 Coil status list
Product
Modbus | Modbus .
logical no no Function/Name Range/Unit VFB/VFX
menu
1 0 Alarm reset 0->1 = Reset
2 1 Run /-Stop Stop=0, Run=1
3 2 Run Right 1=Run R
4 3 Run Left 1=Run L
5 4 Auto-set monitor |0->1 = Auto-set 815
Reset power con- _
6 5 sumption 0->1 = Reset 6F1
7 6 Reset Run-Time |O->1 = Reset 6D1
8 7 Reset Trip Log 0->1 = Reset 7B0
Auto-restart, Over- |Off, on; off=0,
10 9 temp trip on=1 242
11 10 |Autorestart, 12t |Off onioff=0, | 5,4
on=1
Autorestart, Off, on; off=0,
12 11 lovervolt O on=1 244
Auto-restart, Off, on; off=0,
13 12 Overvolt G on=1 245
Auto-restart, Off, on; off=0,
14 13 Overvolt L on=1 246
15 14 |Autorestart, PTC [OfF 0M OFF=0, 1 547
Auto-restart, Off, on; off=0,
16 15 External trip on=1 248
Auto-restart, Off, on; off=0,
17 16 Phase loss motor |on=1 249
Auto-restart, Off, on; off=0,
18 17 Alarm on=1 24A
Auto-restart, Off, on; off=0,
19 18 Locked rotor on=1 248
Auto-restart, Off, on; off=0,
20 19 Power fault on=1 24C
. no, yes; no=0,
30 29 Motor PTC input yes=1 271
INVERTER VFB/VFX DATA 61
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Modbus Product
logical | Modbus Function/Name Range/Unit VFB/VFX
no menu
30001 | O |Fowerconsumption Nigh 16569 wh, 1 Whe>1 | 6FO
Power consumption low
30002 1 word 6F0
30003 2 Electrical power high word |0 -+ -2EQ W, 1 W<->1 640
30004 3 Electrical power low word 640
Output shaft power high 0-+-2E9 W,
30005 4 word 1 Wesd 630
Output shaft power low
30006 5 word 630
30007 6 Operation time high word |0 - 65535 h, 1 h<->1 6D0
30008 7 Operation time low word 0-59 Min, 1 min<->1 6D0
30009 8 Mains time hour 0-65535h, 1 h<->1 6EQ
30010 9 Mains time min 0-59 Min, 1 min<->1 6EO
. 0- +-2E8 Nm,
30011 10 Shaft torque high word 0.1Nm <->1 620
30012 11 Shaft torque low word " 620
30013 | 12 |Process speed highword |+ + - 2E8 Rpm, 6GO
1 rpm<->1000
30014 13 Process speed low word " 6GO
30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610
30016 15 Shaft speed low word " 610
V1.23 -> Release
, Bit 15-14= 0,0
30017 16  [Software version Bit 138=1, 920
LB =23 See 4.11.
OPT V2.34 ->
30018 17 Option/variant version HB = 2, 920
LB =34
30019 18 Current 0-6553.5A, 0.1A <> 1 | 650
30023 22 Output voltage 0-6553.5 V, 0.1V<>1 660
30028 27 Product type number See description in 4.11. | 910
62 INVERTER VFB/VFX DATA
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Table 39 Input register list (continuing)
Modbus Product
logical | Modbus Function/Name Range, Unit VFB,/VFX
no menu
O=Remote,
30029 o8 g]%rétéol start by / Control 1=Keyboard,
2=Serial comm
O=Remote
30030 29 |Controtl ref by 1=Keyboard
2=Serial comm
30031 30 Serial comm. unit address [1-247 262
1=2400, 4=19200,
30032 31 Serial comm. baudrate 2=4800 5=38400 261
. 3=9600,
0-3;
30035 34 Actual parameter set 0=A, 2=C, 3XX
1=B 3=D
30036 35 Shaft torque % -400%+400% 1%<->1 620
-40.0-+100.0°C,
30037 36 |[Cooler temperature 0.1°C<>1 690
0-2000.0Hz,
30038 37 Frequency 0.1Hz<->1 670
30039 38 DC-link voltage 0-1000V, 0.1V<->1 680
: 0-31 See description in
30040 39 |Warning 4113, 6HO
30043 | 42 |Digital input status 55¢ description in 6B0
30044 43 Analog input status 1 -100 -+100%, 1%<->1 6CO
30045 44  |Analog input status 2 -100 -+100%, 1%<->1 6C0
30046 45 Param_version For internal use
30052 51 Emotron product 1=VFB/VFX, 2=MSF
30101 100 |Triptime 1 h 0-65535 h, 1h<>1 710
30102 101 |Trip time 1 min 0-59 Min, 1 min<->1 710
30103 | 102 |Trip message 1 Q31 See descriptionin 1719
30104 103 |Triptime 2 h 065535 h, 1h<>1 720
30105 104 |{Trip time 2 min 0-59 Min, 1 min<->1 720
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I\::)og::(t:;ls Mo::us Function/Name Range/Unit v';rg%?x
no menu
30106 105 |Trip message 2 See trip message 1. 720
30107 106 |Triptime 3 h 0-65535 h, 1h<->1 730
30108 107 |Trip time 3 min 0-59 Min, 1 min<->1 730
30109 108 |Trip message 3 See trip message 1. 730
30110 109 (Triptime 4 h 0-65535 h, 1h<->1 740
30111 110 |Trip time 4 min 0-59 Min, 1 min<->1 740
30112 111  |Trip message 4 See trip message 1. 740
30113 112 |[Triptime 5h 0-65535 h, 1h<->1 750
30114 113 |Trip time 5 min 0-59 Min, 1 min<->1 750
30115 114 |Trip message 5 See trip message 1. 750
30116 115 (Triptime 6 h 065535 h, 1h<->1 760
30117 116 |[Trip time 6 min 0-59 Min, 1 min<->1 760
30118 117 |Trip message 6 See trip message 1. 760
30119 118 |Triptime 7 h 0-65535 h, 1h<->1 770
30120 119 |Trip time 7 min 0-59 Min, 1 min<->1 770
30121 120 |Trip message 7 See trip message 1. 770
30122 121 (Trip time 8 h 0-65535 h, 1h<->1 780
30123 122 |Trip time 8 min 0-59 Min, 1 min<->1 780
30124 123 |Trip message 8 See trip message 1. 780
30125 124 |Triptime 9 h 0-65535 h, 1h<->1 790
30126 125 |Trip time 9 min 0-59 Min, 1 min<->1 790
30127 126 |Trip message 9 See trip message 1. 790
30128 127 |Triptime 10 h 0-65535 h, 1h<->1 7A0
30129 128 |Trip time 10 min 0-59 Min, 1 min<->1 7A0
30130 129 |Trip message 10 See trip message 1. 7A0
64 INVERTER VFB/VFX DATA
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4.10 Holding register list

Table 40 Holding register list

Modbus Product
logical Mo::us Function/Name Range/Unit VFB/VFX
no menu
40001 (O Nominal motor voltage 100.0-700.0V 222
40002 |1 Nominal motor frequency [{50-300Hz 223
40003 |2 Nominal motor current 25% |_nom-3200.0A 224
100-18000 rpm
40004 |3 Nominal motor speed Bit15=0->1rpm<->1 225
Bit15=1->100rpm<->1
1-3276700W
40005 |4 Nominal motor power Bit15=0->1W<->1 221
‘.- Bit15=1->100W<->1
40006 (5 Nominal motor cos phi 50-100, cos phi =1.00<->100 | 226
. 0=0ff,
40007 |6 Motor ventilation 1=Self, 227
2=Forced
. O=Level,
40008 |7 Remote input level edge 1=Edge 215
40009 (8 Encoder pulses 5-32767 pulses/rev 252
0=0ff
40010 |9 Encoder enable 1=0n 251
0=0ff,
1=Max,
40011 |10 Aarm select 2=Min, 811
3=Min+max
0=0ff,
40012 |11 Ramp enable 1=0n 812
40013 |12 Start delay monitor 0-3600sec 813
40014 |13 [Maxalarmresponse g 4. g6 gsec 814
delay
‘ 40015 |14 Max alarm limit 0-400% Tn ¥ 816
40017 |16 Max pre-alarm 0-400% Tn 817
40018 |17 Min atlarm response delay 40014 is used for all delays
40019 |18 Min alarm limit 0-400% Tn 818
40020 {19 (’;’glna;"e'a'a'm response 146014 is used for all delays
40021 (20 Min pre-alarm 0-400% Tn 819
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Modbus Product

logical |M'°9°US|  Function/Name Range,/Unit VFB,/VFX

no menu
0=A, 4=DI3,
1=8, 5=DI3+4,

40022 |21 Parameter set 2=C 6=Comm 234
3=D,

0-21 See description in

40023 (22 Relay 1 a114 451
0-21 See description in

40024 |23 Relay 2 411.4. 452

40025 |24 Relay 3 Not defined yet.

40026 |25 Relay 4 Not defined yet.
0=0ff,

40027 (26 Anin 1, function 1=Speed, 411
2=Torque
0=0-10V/0-20mA

40028 |27 Anin 1, setup 1=2-10V/4-20mA 412
2=User defined

40029 |28 Anin 1, offset -100% - +100% 1% <> 1 413

40030 |29 Anin 1, gain -4.00 - +4.00, 0.01 <> 1 414

, 0=0ff,

40031 |30 Anin 1, bipolar 1=0n 415
0=0ff,

40032 |31 Anin 2, function 1=Speed, 416
2=Torque
0=0-10V/0-20mA,

40033 (32 Anin 2, setup 1=2-10V/4-20mA, 417
2=User defined

40034 |33 Anin 2, offset -100% - +100% 1% <> 1 418

, 0=0ff,

40036 |35 Anin 2, bipolar 1=0n 41A ‘
O=Torque,

. 1=Speed, 4=Current,

40037 |36 AnQut 1, function 2=Shaft power, 5=El.power, 431
3=Frequency, 6=0utp.voltage
0=0-10V/0-20mA

40038 37 AnOut 1, setup 1=2-10V/4-20mA 432
2=User defined

40039 (38 AnOut 1, offset -100% - +100% 1% <> 1 433

40040 (39 AnQut 1, gain -4.00-+4.000.01 <> 1 434
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Table 40 Holding regisicr Hst (continuing)
Modbus Product
logical M°::“5 Function/Name Range, Unit VFB/VFX
no menu

40041 |40 |AnOut 1, bipolar 0=0ff, 435
1=0n
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40042 |41 AnQut 2, function 2=Shaft power, 6=0utp. 436
3=Frequency, voltage
0=0-10V/0-20mA,

40043 |42 AnOut 2, setup 1=2-10V/4-20mA, 437
2=User defined

40044 |43 AnQut 2, offset -100% - +100% 1% <> 1 438

40045 (44 AnOut 2, gain -4.00-+4.00,0.01 <> 1 439

. 0=0ff,

40046 (45 AnQut 2, bipolar 1=0n 43A

0O=Torque, 4=Current,
. 1=Speed, 5=El.power,

40047 |46 AnOut 3, function 2=Shaft power, 6=0Outp
3=Frequency, voltage
0=0-10V/0-20mA,

40048 |47 AnOut 3, setup 1=2-10V/4-20mA,
2=User defined

40049 |48 AnOut 3,0ffset -100% - +100% 1% <> 1

40050 (49 AnOut 3, gain -4.00 - +4.00,0.01 <> 1

. 0=0ff,

40051 (50 AnOut 3, bipolar 1=0n

O=Torque, 4=Current,
. 1=Speed, 5=El.power,

40052 |51 AnOut 4, function 2=Shaft power, 6=Outp
3=Frequency, voltage
0=0-10V/0-20mA,

40053 [52 AnQOut 4, setup 1=2-10V/4-20mA,
2=User defined

40054 |53 AnOut 4, offset -100% - +100% 1% <> 1

40055 |54 AnQut 4, gain -4.00 - +4.00, 0.01 <> 1
O=Torque, 4=Current,

. 1=Speed, 5=El.power,

40057 (56 AnQut 5, function 2=Shaft power, 6=0utp
3=Frequency, voltage
0=0-10V/0-20mA,

40058 |57 AnOut 5, setup 1=2-10V/4-20mA,
2=User defined
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Q-Pulse Id TMS1114

Active 10/12/2014

Modbus Modbus Product
logical no Function/Name Range/Unit VFB/VFX
no menu
40059 |58 AnOut 5, offset -100% - +100% 1% <> 1
40060 |59 AnOut 5, gain -4.00-+4.00,0.01 <> 1
. 0=0ff,
40061 |60 AnOut 5, bipolar 1=0n
41001 |[1000 |Comm, ref 100% <-> 0x2000
0=Speed,
41002 |1001 Operation.drive mode 1=Torque, 211
2=V/Hz
0O=Remote, .
41003 [1002 |Operation.ref ctrl 1=Keyboard, 212
2=Comm
O=Remote, 3=Rem/diginl,
41004 |1003 |Operation.run stop ctrl éiz'i‘nely“ard' 4=Comm/ 213
2=Comm,
41005 |1004 [Operation.rotation 0=R+L, 1=R, 2=L 214
41006 [1005 |Utility.auto restart mask |16-bit mask
41007 [1006 |Utility.auto restart 0-10 241
. 0-11 See description in
41008 (1007 |[Digin 1 2118 421
: 0-11 See description in
41009 1008 DigIn 2 4.11.6. 422
41010 {1009 |Digin 3 0-11 See description in 423
4.11.6.
: 0-11 See description in
41011 {1010 Digin 4 4.11.6. 424
41014 [1013 |DigOut 1 0-21 See description in 441 ‘
4.11.4.
41015 1014 |Digout 2 021 See description in 442
) 0=0ff,
41018 1017 Crio enable 1=0n 281
0=4-Speed,
41019 |1018 (Crio control 1=3-pos, 282
2=Analogue
68 INVERTER VFB/VFX DATA
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Table 40 Holding register list (continming)

Modbus Product

logical |MUPUS|  Eunction/Name Range /Unit VFB/VFX

no menu

41020 [1019 |Crio relay 1 0-21 See description in 283
4.11.4.

41021 |1020 |Crio relay 2 0-21 See description in 284
4.11.4.
0=None, 3=m/s,

41022 1021 [Process unit 1=rpm, 4=/min, 6G1
2=%, S=/hr

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6G2
0=Speed, 6=Frequency,
1=Torque, 7=DC voltage,
2=Shaft power,8=Temp,

41024 (1023 |Multiple display 1 3=El power, 9=Drive 110
4=Current, status,
5=Voltage, 10=Process

speed

41025 1024 |Multiple display 2 See 41024 120
O=English, 3=Dutch,

41026 |1025 |Utility language 1=German, 4=French 231
2=Swedish,

41027 [1026 |Utility keyboard locked 0=Unlocked, 1=Locked 232

41028 |1027 |Serial com. address 1-247 262
1=2400, 4=19200,

41029 (1028 |[Serial com. Baud-rate 2=4800 5=38400 . 261
3=9600,

41030 (1029 [|Serial com. parity 0=None

41032 (1031 |MvB card on/oft cl)jgg' 291
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Table 41 Parameter sct A

* k * * * Kk VFB/VFX * kK
Parameter set A

41101 (1100 |Acceleration time 0.00-3600.00 See description in 4.11.7 | 311
4110211101 |Deceleration time |0.00-3600.00 See description in 4.11.7 | 313

* ok *

41103 (1102 |Q-stop time 0.00-3600.00 See descriptionin 4.11.7 | 31B
. O=Linear,
411041103 |Acceleration shape [;1_c rve 312
) O=Linear,
41105 |1104 |Deceleration shape 1=S-curve 314
41106 11105 [Q-stop shape O=Linear
41111 1210 |[yatbefore brake 16 96,3 00, 0.015<>1 319 '
411121111 |Vector brake 0=0ff, 31A
1=0n
. 0=0ff,
41113 (1112 |Spinstart 1=0n 31C
. O=Volatile,
4111411113 |Motor pot function |4 _nonvolatile 325
0=Scale,
411151114 |Minspeed mode 1=Limit, 323
2=Stop
41116 |1115 |Minimum speed | Maximum speed, 321

see description in 4,11.7

. Minimum speed-2*motor sync speed,
4111711116 |Maximum speed see description in 4,11.7 322

41118 1117 |Preset speed 1 g;a%*c';g%tc%pst{gr? speed, 326
411191118 |Presetspeed2 |02 Jo! e speed, 327
41120 |1119 |Preset speed 3 ge%*(';g‘;‘c"rfpsﬂygﬁ speed. 328 .
41121 [1120 |Preset speed 4 gé%*m‘;ggpifgﬁ iipfldii 329
41122 (1121 |Preset speed 5 g’fgg}g‘gggpﬁ{gﬁ iipzéldij 32A
411231122 |Preset speed 6 (s)-eze*c';g%tc%pst)i/grs iipiéldij 328
41124 1123 |Preset speed 7 |&-2*Motor sync speed, 32C

see description in 4.11.7

70 INVERTER VFB/VFX DATA
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Table 41 Paramecicr set A {continuing)

% Je ¥k * * k VFB/VFX % Kk Kk * % %k
Parameter set A
. 0-2*Motor sync speed,
41125 (1124 |Skip speed 1 Low see description in 4.11.7 32D
. . 0-2*Motor sync speed,
41126 1125 [Skip speed 1 High see description in 4.11.7 32E
. 0-2*Motor sync speed,
41127 (1126 |Skip speed 2 Low see description in 4.11.7 32F
. . 0-2*Motor sync speed,
41128, 1127 |Skip speed 2 High see description in 4.11.7 32G
0-+2*Motor sync speed,
411291128 |Jog speed see description in 4,11.7 32F
) . 41130 (1129 [Maximum torque 0-400%, 1%<-> 1 or I_max/motor In 331
41131 |1130 |Speed P gain 0.1-30.0, 0.1<->1 342
411321131 |Speed | time 0.01-10.00s, 0.01s<>1 343
41133 |1132 |Flux optimization | S0 344
0=0ff,
41134 1133 |PID-controller 1=0n, 345
2=Invert
41135 (1134 |PID-controller P gain [0.1-30.0, 0.1<>1 346
4113611135 {PID-controller | time {0.01-300.00s, 0.01s<->1 347
41137 |1136 [FID-controllerD 5 91.30.00s, 0.015<>1 348
411381137 |LOu Voltage over- o_ofr, 1-0n 351
4113911138 |Rotor locked 0=0ff, 1=0n 352
0=0ff,
411401139 |Motor lost 1=Resume, 353
2=Trip
0=0ff,
‘ 41141 |1140 |Motor 12t type 1=Trip, 354
2=Limit
411421141 |Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355
0O=R,
411431142 |Speed direction 1=L, 324
2=R+L
] 0 - + -2*Motor sync speed,
4114411143 |Start speed see description i 4.11.7, page 76. 321
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Table 42 Parameter set B, C and D

* k Kk

%k Kk

VFB/VFX Parameter set B

%* k

%k k

41201- 41299

1200-1298

/* Parameter set B */

* kk

* k Kk

VFB/VFX Parameter set C

* & Kk

* Kk Kk

41301- 41399

1300-1398

/* Parameter set C */

* %k

* &k

VFB/VFX Parameter set D

* Kk Kk

* Kk k

41401- 41499

1400-1498

/* Parameter set D */

72
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4.11 Parameter description VFB/VFX

The MODBUS logical number inside brackets.
For more information on any parameter/function, see

Instruction Manual Vectorflux VFB/VFX.

4.11.1 Inverter software version (30017).

MSB |F|E|D|C|B|A|[9(8|7|6]5[4|3[2[1[0|LSB
Bit F.E Release Type: 00 Release (V)
' 01 Pre release (P)
10 Beta (B)
11 Alpha (A)
Bit D-8 Major version 000000 0
000001 1
111110 62
111111 63
Bit 7-0 Minor version 00000000 | O
00000001 |1
11111110 254
11111111 255
. 3508h ->
(5.08
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MSB |[FIE|D|C|B|A|9|8|716|5|4|3|2[1]0|LSB

Bit F,E,D,C,B | Reserved for future use

Bit A Option: 0 w/0 Brake chopper

1 with Brake chopper

Bit 9,8 Type: 10 FDOB

11 FDX

Bit 7,6,5 Size: 000 |[Reserved

001 |Size 1
010 |[Size 2

y 011 |Size 3

gzl

i 100 |Size 4 and 8
£

] 101 {Size 5 and 10

110 |Reserved

111 |Size 15 and 20

Bit 4,3,2 Power: 000 |Reserved

001 |1st Power in size

010 |2nd Power in size

011 |3rd Power in size

100 |4th Power in size

101 |5th Power in size .

110 |6th Power in size

111 |7th Power in size

Bit 1,0 Voltage class: 00 230V

01 400V
10 500V

11 690V

74 INVERTER VFB/VFX DATA
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4.11.3 Warning, Tripmessage 1-10 (30040, 30103,
30106, 30109, 30112, 30115, 30118, 30121,
30124, 30127,30130).

D=No warning 1=0vertemp 2=0vercurrent 3=Qvervolt D
4=Qvervolt G 5=0vervolt L 6=Motor Temp 7=Ext Trip
8=Spare 9=Max Alarm 10=Locked Rotor | 11=Power Fault
12=Int Error 13=Spare 14=Spare 15=Spare
16=0vervoltage |17=Low Voltage [18=Qvertemp 19=Maotor lost
20=Max Pre-Alrm [21=Min Pre-Alrm {22=0vercurrent |23=Spare
24=8pare 25=Spare 26=3pare 27=0vervolt L
28=Min Alarm 29=8pare 30=Spare 31=5pare

4.11.4 Relay, Digout and CRIO relay
(40023,40024,41014,41015,41020, 41021).

O=Run 1=5Stop 2=Acc/Dec 3=At speed
4=At max speed |5=No Trip &=Trip 7=Autarst Trip
8=Limit 9=Warning 10=Ready 11=T=Tlim
12=I>Inom 1.3=Brake 14=Sgnl<0Offset |15=Alarm
16=Pre Alarm 17=Max Alarm |18=Max Pre-Alrm |19=Min Alrm
20=Min Pre-Alrm | 21=Deviation
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Bit 12-15 Spare

Bit 11 INT_ERROR 0x0800
Bit 10 POWER_FAULT 0x0400
Bit 9 LOCKED_ROTOR 0x0200
Bit 8 MON_ALARM 0x0100
Bit 7 MOTOR_LOST 0x0080
Bit 6 EXT_TRIP 0x0040
Bit 5 MOTOR_TEMP 0x0020 .
Bit 4 OVER_VOLT_L 0x0010
Bit 3 OVER_VOLT_G 0x0008
Bit 2 OVER_VOLT_D 0x0004
Bit 1 T 0x0002
Bit 0 OVER_TEMP 0x0001

The corresponding bits should be set to activate the autoreset
function. To enable auto reset for Int error (bit 11) and locked
rotor (Bit 9) the value 0x0AQ0 should be written to the register.
If the wvalue Ox0123 was read, it indicates that
MON_ALARM, MOTOR_TEMP, IIT and OVER_TEMP
are 1n auto reset mode and all other funcuions are swithced off.

4.11.6 Digin (41.008,41009).

0=0ff 1=Lim Switch+ |2=Lim Switch - |3=Ext. Trip

4=AnIn Select 5=Preset Ref 1 |6=Preset Ref 2 |7=Preset Ref 4

8=Quick Stop 9=Jog 10=MotPot Up }11=MotPot Down .
12=PS selected!

4.11.7 Representation of speed.
Bit15=0<>1rpm<->1
Bit15=1<->100rpm<->1

76 INVERTER VFB/VFX DATA
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4.12 Performance

It is important to configure the communication master accord-
ing to the slave performance/restrictions.

The total message size must not exceed 64 bytes.
Max number of registers at a time is limited to 25 (both for read
and write).

4.12.1 VFB/VFX response delay
The response delay for the VFB/VFX will be maximum 8 ms.

INVERTER VFB/VFX DATA 77
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5. CRC GENERATION

The CRC is started by first pre-loading a 16-bit register to all
t’s. Then a process begins of applying successive eight-bit bytes
of the message to the current contents of the register. Only the
eight bits of data in each character are used for generating the
CRC. Start and stop bits, and the parity bit, do not apply to the
CRC.

During generation of the CRC, each eight-bit character is
exclusive ORed with the register contents. The result is shifted
in the direction of the least significant bit (LSB), with a zero
filled into the most significant bit (MSB) position. The LSB is [.
extracted and examined. If the LSB was a 1, the register is then
exclusive OR-ed with a preset, fixed value. If the LSB was a 0,
no exclusive OR takes place.

This process is repeated until eight shifts have been per-
formed. After the last (eighth) shift, the next eight-bit character
is exclusive OR-ed with the register’s current value, and the
process repeats for eight more shifts as described above. The
final contents of the register, after all the characters of the mes-
sage have been applied, is the CRC value.

Generation in steps:

* Step 1 Load a 16-bit register with OxFFFF (all 1%). Call this
the CRC register.

* Step 2 Exclusive OR the first eight-bit byte of the message
with the low order byte of the 16-bit CRC register, putting
the result in the CRC register.

+ Step 3 Shift the CRC register one bit to the right (toward
the LSB), zero-filling the MSB. Extract and examine the .
LSB.

» Step 4 If the LSB is 0, repeat Step 3 (another shift). If the
LSB is 1, Exclusive OR the CRC register with the polyno-
mial value OxA001 (1010 0000 0000 0001) .

+ Step 5 Repeat Steps 3 and 4 until eight shifts have been per-
formed. When this is done, a complete eight-bit byte will
have been processed.

78 CRC GENERATION
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Step 6 Repeat Steps 2 ... 5 for the next cight-bit byte of the
message. Continue doing this untl all bytes have been proc-
essed.

Reesult The final contents of the CRC register is the CRC
value,

Step 7 When the CRC is placed into the message, its upper
and lower bytes must be swapped as described below.

Placing the CRC into the Message

When the 16-bit CRC (two eight-bit bytes) is transmitted in
the message, the low order byte will be transmitted first, fol-
lawed by the high arder byte - e.g., if the CRC value is
Ox1241.

Message
CRC LO 41
CRC HI 12

Q-Pulse Id TMS1114 Active 10/12/2014 Page 108 of 177

Example of CRC Generation Function

An example of a C language function performing CRC genera-
tion is shown on this page.

The funcoon takes two arguments:

Unsigned char *puchMsg; A pointer to the message bufier
containing binary data to be used for generating the CR.C.
Unsigned int usDataLen; The quantity of bytes in the mes-
sage buffer.

The function returns the CRC as a type unsigned nt.

Unsigned it CRC16 (unsigned int usDataLlen, unsigned
char *puchMsg)
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#define CRC_POLYNOMIAL 0xA001
unsigned int crc_reg;
unsigned char i,k;
crc_reg = OxFFFF;
for 1=0 ; i<usDatalen ; i++)
{
cre_reg = *puchMsg++;
for (k=0 ; k<8 ; k++)
{
if (crc_reg & 0x0001)
{
crc_reg >>= 1,
cre_reg *= CRC_POLYNOMIAL;
}
else
crc_reg >>=1;
}

}

return Crc_reg;

Fig. 22 CRC example.

80 CRC GENERATION

Q-Pulse Id TMS1114 Active 10/12/2014 Page 109 of 177




SP288

rical Installation OM Manual
MAXIMIZING UPTIME

Emaotron AB
Morsaregatan 12

Box 222 26

SE-250 24 Helsingborg

Tal.: +46 42 169300
Fax: +46 42 169949
E-mail: info@emotron.se
Internet: www.emotron.se
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Picture 1 shows the contents of the factory installed PPU (01-2138-01).
Picture 2 shows the contents of the after installed PPU (01-2138-00).
Picture 3 Take away the original PPU by loosing one screw and one cable.
Picture 4 Replace it with blanc PPU by fastening one cable and one screw.
Picture 5 shows an MSF mounted inside a cabinet with blank PPU and cable.
Picture 6 shows the rear of the of the external PPU secured with its 4 M4 bolts.

The depth required is 30 mm.

Bild 1 visar innehillet I den fabriksmonterade PPU optionen (01-2138-01).

Bild 2 visar innchillet I den eftermonterade PPU optionen (01-2138-00).

Bild 3 Tag bort original PPU genom att lossa en skruv same en kabel.

Bild 4 Ersite denna med blank PPU samt tillhorande skruv och kabel.

Bild 5 visar en MSF monterad i skip med blank PPU samt kabel.

Bild 6 visar baksidan av extern PPU monterad [ skip med de 4 M4 bultarna.
Djup 30 mm

Fig. 1 toont de inhoud van de in de fabriek gemonteerde PPU kit (01-2138-01).

Fig. 2 toont de inhoud van de PPU kit voor na-montage (01-2138-00).

Fig. 3 Demonteer de originele PPU door een schroef los te draaien en de kabel los
te halen.

Fig. 4 Vervang hem door de Blank PPU door de kabel aan te sluiten en de schroef
vast te draaien.

Fig. 5 laat een MSF met Blank PPU en aansluitkabel in een kast zien.

Fig. 6 toont het achteraanzicht van een met 4 M4 bouten op cen kastdeur

bevestigde externe PPU. Noodzakelijke inbouwdiepte 30 mm.

Bild 1 zeigt den Inhalt der fabriksmontierten PPU Option (01-2138-01).
Bild 2 zeigt den Inhalt in der externen PPU Option (01-2138-00).
Bild 3 Entfernen Sie die orginale PPU durch l6sen einer Schraube und eines Kabels.
Bild 4 Ersetzen Sie diese durch eine Blende samit dem dazugeh&rigen Kabel
und Schraube.
Bild 5 zeigt einen in einem Schrank montierten MSF mit einer externen PPU und
Bild 6 zeigt die Ruiickseite einer PPU, die in einem Schrank mit vier M4 Muttern
montiert ist. Die benétigte Tiefe ist 30 mm.

La foto 1 muestra el contenido del kit para panel externo montado en fibrica
(01-2138-01).

La foto 2 muestra el contenido del kit montado a posteriori (01-2138-00).

La foto 3 Desmontar el panel original quitando un tornillo y un cable.

La foto 4 Reemplazarlo por la placa conectando el cable y un tornillo.

La foto 5 muestra el MSF montado en armario con la placa y el cable.

La foto 6 muestra el reverso del panel externo montado en armario con los 4
tornillos M4. Profundidad necesaria 30mm.
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Representatives

ADL Co.

P.C. Box 47

12 50 40 MOSCOW
Russia

Tel. +7 095 937 89 68
Fax +7 095 933 8501
rouslan@adiserv.aha.ru

Airtronik drives

Alte Landstrasse 384
CH-8708 Mannendorf/ZH
Schweiz

Tel. +41 1 9207 406

Fax +41 1 9203 689

AUTOMATECH Sp.zo.0
UlLRy zowa 84

PL-CS815 OPACZ-KOLONIA
Poland

Tel. +48 22-7230662

Fax +48 22-7230606

Elpro Drive , 5. R. O.

ut, Miru 3

CZ 73961 TRINEC
Tjeckien Republic

Tel. +420 659 338 040
Fax +420 659 338 042
agorgol@elprocz.cz

Emotron AB

Box 222 25

-SE-25024 HELSINGBGRG
Sweden

Tel. +46 42 169900

Fax +46 42 169949
info@emotron.com

Emotron Antriebssysteme GmbH
Goethestrasse 6

38855 WERNIGERODE

Germany

Tel. +49 3943 92050

Fax +49 3943 92055
info@emotron-as.de

Emotron B.V.

P.0. Box 132

5531 NX BLADEL
Holland

Tel. +31 497 389222
Fax +31 497 386275
info@emotron.nl

Emotron Drives (UK) Ltd
Spaces Business centre
Radway Green Park, Alsager
Cheshire CW2 5PR

United Kingdom

Tel. +44 1270 879 440

Fax +44 1270 886 119
trevor@emotron_freeserve_co.uk
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Emotron ELFI SA

Arlbau 229

ES-08021 BARCELONA
Spain

Tel. +34 93 209 14 99
Fax +34 93 209 12 45
emillo.texidor@emotron.es

Emotron [nc

3440 Granite Circle

TOLEDO, OH 43617

USA

Tel. +1 {419) 8417774

Fax +1 {(419) 843-5816
paul.hackett@usa-emotron.com

Emsby

27 Rodwell Street

QUE - 4108 ARCHERFIELD
Australia

Tel, +861 7 3274 2566
Fax +61 7 3274 2387
dkirkegaard@emsby.com

Energopro GM

523 21 Chicherin St
220029 Minsk
Belarus

Tel. +375 172394079
Fax +375 172394949

Esquire Engineering sdn bhd

13, JIn Jurutera U1/23,
Seksyen Ul

Hicom-Glenmarie {ndustrial Park
40000 Shah Alam SELANGOR
Malaysia

Tel. +60 3519 1958

Fax +60 3519 1960
barry_h@tm.net.my

HEDTEC OY

P.0.B 110

SF-00201 HELSINGFORS
Finfand

Tel. +358 9 682881

Fax +3589 674918
kaj.nyberg@hedengren.fi

Ingenior {var Pettersen AS
Postboks 166

N-3C001 DRAMMEN

Norw ay

Tel. +47 3221 21 21

Fax +47 3221 21 99
lars.hennum@pettersen.no
Jolly Electrical Pvt Ltd
102, GIDC

Makarpura, Gujarat
IN-3200 0 Baroda

India

Tel. +91 265 656 810
Fax +91 265 643 616

Active 10/12/2014

K.K. EtF

2-18-4 Hagoromocho
}1900021 Tachakawa
TOKYO

Japan

Tel. +81 42 528 8820
Fax +81 42 528 8821
sato.hiroyuki@el-fl.co.]p

MAS for Eng. & Trad
From Tahreer St

12, aAbee Ema'ma St.
DOKKI GIZA

Egypt

Tel. Q020-2 3357947
Fax G020 2 33579248

Mohamad Eid Kari
Marjeh -square,
Euphorat st. Dagestani
Bld. 1st. FI. PCB 31203
DAMASKUS

Synia

Tel. +963 11 222 3867
Fax +963 11 224 5425

Pardis International
Golbarg W. Kerman
S. Rahmati E. No.202
TEHERAN

Iran

Tel. +98 21 7838571
Fax +98 21 7838571
mehraban@irtp.com

Saftronics {PTY) LTD
27 Heronmere Road

P O Box 38045

2016 BOOYSENS
South Africa

Tel. +27 11 434 1345
Fax +27 11 434 1359
rann@pixie.co.za

TENSON Engineering Ltd

Room 908, Nan Fung Commercial
Center

19 LAM LOK St

KOWLOON BAY

Hong Kong

Tel. +852 2758 0878

Fax +852 2759 5335
sammy@tenson.com.hk

WELLFORD CHILE 5.A.
ENCALA 103645

Madrid No 1602 - Santiago
SANTIAGO

Chile

Tel. +56 2 556 26 55

Fax +56 2 556 35 28
encala@hotmail.com

WWA, EMOoLron. conl

Art.nr: 01-2340-00 r1
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70 mm

Detailed Specifications for ERICO'
TDS-DINLINE SURGE DIVERTER TDS180-4S

L3 .
Applications - Features
Lightning transients and surges are a major cause of expensive electronic equip- e Robust against abnormal over-voltage
ment failure and business disruption. Damage may result in loss of computers,
data and communications, loss of revenue, and loss of profits. The new TDS- e UL1449 Edition 2 compliant
DINLINE family of surge diverters and filters offer economical and reliable
protection from power transients in even the most strenuous applications. s Single phase primary protection for
Transient Discriminating Technology (TDS) introduces the first quantum leap in medlun'1 exposqre s.ltes or secondary
transient suppression technology for mains powered equipment. It offers a new protection applications

level of safety and reliability, yet retains optimum protection levels critical for ) )
electronic equipment. TDS is an active frequency based device that discriminates ~ ®  Single mode protection, configurable to

between the slower mains voltages and the higher speed transients. When Ph-N, Ph-E or N-E protection
transient frequencies are detected the patented TDS *“Quick-Switch” technology

“switches in” robust protection devices to limit the transient to safe levels. The ¢ 35mm DIN rail mount, DIN 43 880
frequency discrimination circuit controlling the TDS “Quick-Switch™ ensures that profile matches common MCBs

the device is virtually immune to the effects of the S0/60Hz sustained over-

voltages, allowing fault voltages of up to 480Vms without degradation, and e 72mm width compact design fits into
providing over-voltage robustness in excess of the demanding new and emerging most switch and distribution boards
standards.

e Electronic status indicator ideal for

TDS technology is essential for any site where abnormal over-volt r . . .
S tech &y s y bno over-voitages can occu poorly illuminated locations

or where the possible catastrophic failure of traditional technologies due to over-

voltage events can not be tolerated. T
¢ Long Service life

The TDS180-4S unit provides this technology in a single mode shunt-only, 72mm
width module. Its unique design allows it to be configured for Ph-N or Ph-E or ¢ Optional retrofittable TDS Alarm
N-E applications. Relay for remote alarms’

Rated to a surge capacity of 80kA (8/20us), intemally 160kA of surge matenial is
provided for additional robustness and to provide long service life. The unit is
designed for sites with a medium risk of transients or for secondary protection
applications. For the protection of high exposure sites or critical equipment

~ higher surge rated TDS DINLINE units, or TDS MOVTEC™ should be in-
stalled.
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| ‘TDS-DINLINE SURGE DIVERTER TDS180-4S

SPECIFICATIONS

Operation:

Nominal input voltage

Input frequency

Max. permissible abnormal over-voltage
Power systems

T &S XD Status Earth leakage current
P Electronics Protection:
Modes

Let through voltage @ 3kA 8/20ps

Let through voltage @ 20kA 8/20ps
Surge rating 8/20us

Surge rating 10/350ps
Energy rating
Multipulse™ capability
Aggregate surge material
Alarms and Indicators;
Protection status indication
Alarm contacts

Physicals:

Environmental rating
Operating conditions
Enclosure style
Dimensions (W x D x H)
Weight
Encapsulation
Enclosure material
Surface finish
Wiring terminals
Warranty

100

—-
o

-

‘uise Magnitude (kA 8/20ys)

0.1

Approvals

Surge rated to meet

1 20
Number of Impulses

1000

10000

Note:

Other operating voltages and frequencies are available on application.

Test standards:

220 -277 Vrms

50/60 Hz

480 Vrms

TN-C, TN-S, TN-C-S (MEN), TT
<2mA

Ph-N, Ph-E or N-E
<720V

<910V

80kA

16kA

3840J

Yes

160kA 8/20us

Two, electronic. On = OK
User configurable, with optional TDS-AR

P20

-35 to +55°C, 0-90% humidity
DIN 43880

72 x 88 x 70mm

350g (approx.)

Shockguard

Flame Retardent UL94V-0
Spark eroded finish

Accepts up to 6mm?

5 years

UL1449 Edition 2

AS 3260, IEC 950

Certificate of suitability,

Electricity Regulator

ANSVIEEE C62.41-1991 Cat A, Cat B, Cat C.
ANSI/IEEE C62.45-1987 Life cycle testing. -
AS/NZS 1768-1991 Cat A, Cat.B, Cat C.

BS 6651:1992 Cat A, .Cat B.

IEC801-5 Installation Class 5.

IEC 61643-1

For specifications on other DINLINE products, refer to relevant Specifications Sheet. - -
Exceeding nominal operating voltage while transient events occur may affect product life.

Due to

TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO.

a policy of continual product

development, specifications are subject fo
change without notice. © Copyright 1998

Model Number

TDS180-4S-277

Description
TDS 277V 80KA SURGE SUPPRESSOR

Hobart lax+81 3 6273-0389  Adelaide ph.461 B B3BB-8555 fax:+81 8 8366-8556
Sydney ph:+61 2 8479-8500 fax+612 8980-5092  Perth ph:+61 8 8358-1233 fax:+61 8 8358-1404
Melbourna  ph:+61 3 8894-2677 fax+61 3 8894-3216  Singapore ph:+ 65-763-2477 fax:+ 65 763.2397
Canberra ph:+61 2 6257-3055 (ax+61286257-3127 Thailand  ph:+ 662 627-9037-8  fax+662 627-5168

ph:+81 3 6237-3200

ERICO

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH

Q-Pulse Id

TMS1114

Active 10/12/2014

www.erico.com
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144 mm oo

Detailed speciﬁcatidﬁs:for ERiCO'SN

TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES

Applications

_ightning transients and surges are a major cause of expensive electronic
:quipment failure and business disruption. Damage may result in loss of
omputers, data commmunications, loss of revenue, and loss of profits.
The new Transient Discriminating Filter™ family of TVSS devices offer
:conomical and reliable protection from power transients with the conven-
ence of easy installation on 35mm DIN rail mountings.

| I'DF series has been specifically designed for process control applica-
ions to protect the switched mode power supply units on devices such as
>LC controllers, SCADA systems and motor controllers. Units are avail-
ible for 3A, 10A and 20A loads and in a range of clamping voltages
ncluding 30V, 150V, 275V. The range is intended for use in conjunction
vith ERICO's Universal Transient Barrier UTB's to provide a coordinated
ipproach to protection of both the power and data control circuits.

The TDF is a series connected single phase surge filter providing an
iggregate surge capacity of SOkA (8/20ps) - 20kA L-N & L-G and 10kA
N-G. The space efficient low pass filter, provides some 65dB of attenua-
ion to voltage transients. Not only does this reduce the residual let
hrough voltage, but it helps further reduce the steep rates of rise of volt-
1ge and current providing superior protection for sensitive electronic
:quipment.

CRI EC "ERITECH: -

'W!lll!D !l.!l?lﬂll:ﬂl cﬂHNEc‘I’IONS ‘ ' SUBGE PROTECTION; IIEVII:ES llGH‘l’NIHG PBDTEC'II!IHIGI!OUI‘ID!HG

Q-Pulse Id TMS1114 Active 10/12/2014

Features

o Compact design fits into most distribution
boards and motor control centres

o High efficiency filtering - ideal for the
protection of switched mode power
supplies from large dv/dt and di/dt transients

o Three modes of protection L-N, L-G, N-G

¢ 35mm DIN rail mount - DIN 43 880
profile matches common MCB's

o LED indication and opto-isolated output
for remote status monitoring

¢ Transient Discriminating Technology

ensures safe operation during abnormal
over-voltage events

o UL1449 Edition 2 recognized

o Large SOkA surge capacity provides a
high level of protection and long operational
life ‘

e 5 year limited warranty
| k ’ED®
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PROCESS CONTROL TVSS PROTECTION

SPECIFICATIONS

Opcration:

Models available
Nominal line voltage
Max Continuous Operating Voltage MCOV
Max Load Current

Input frequency

Earth leakage current

Protection:

Max aggregate surge rating

Protection modes

Max surge current/mode L-N

L-G

N-G

SPD circuit description

Filter:
Inductor

ARenuation (dB)

1 10

Frequency performeance of TOF-10A fliter

100
Froquency (kHz)

Capacitor type

Attenuation @100kHz L-N

Performance:

UL1449 SVR L-N

ANSV/IEEE C62.41 Cat B3 - 500A ringwave
Cat C1 - 3kA, 8/20us
Alarms and Indicators:
Protection status indication
Physical Data:
Dimensions(W x D x H)
"Weight

Enclosure material
Connection means

Wire size

Mounting method
Enclosure style
Environmental rating
Opearting temperature
Humidity

Surface finish

Warranty

Test standards:
Approvals

1000

Surge rated to meet

TDF-10A-120V
120VAC/125VDC
170Vrms

10A

50/60Hz

<0.2mA

TDF-10A-240V
240VAC
340Vrms

SO0kA 8/20us

L-N, L-G and N-G

20kA 8/20ps’

20kA 8/20ps

10kA 8/20us

Series low pass LC filter

Transient Discriminating Technology
Thermal fusing

Ferrite cored
X & Y grade interference suppression
polypropylene film

65dB

500V 700V
22V 28V
262V 481V

Red LED, On = OK. Opto-isolated output

144mm x 88mm x x70mm
750g (approx)

Flame Retardant UL94V-O
Screw terminals

1.0mm? - 6.0mm?

DIN T35 Rail

DIN 43880

P20

-30°C to +55°C

0-90%

Spark eroded finish

5 years

UL1449 Ed 2, UL1283 recognised, CSA22.2
C-Tick AS3260

ANSI/IEEE C62.41 Cat A, Cat B, Cat C
AS/NZS 1768-1991 Cat A, B, C

Due to a policy of continual product
development, specifications are subject to

-Part Number  Description

TDF-10A-120V 120V | phase, S0kA 8/20us, 10A series TVSS protector

change without notice. © Copyright 1999 TRE_10A-240V 240V 1 phase, SOKA 8/20us, 10A series TVSS protector

Hobart ph:161 3 6237-3200
Sydney ph:+81 2 9479-8500
Meibourne  ph:+81 J 8894-2877
Canberra ph:+81 2 6257-3055

fax 1613 62730399  Adeiaide  ph:+61 8 BI66-8555 °
fax+612 9980-5082  Perth ph:+6189358-1233  fax:+81 8 8358-1404

fac+61 3 0884-3218  Singapore ph:+ 65-763-2477 fax+ 65 783-2397 ER’CD
fax+B126257-3127 Thalland  ph:+ 662 627-9037-8  fax:+862 627-9168

fax:+61 8 8366-8556

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH

Q-Pulse Id TMS1114
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www.erico.com
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n ELECTRIC

TECHNICAL DATA SHEET
For
SP 288

Equipment Type: Surge Diverter
L.ocation: Main Incomer
Model Numbers: TDS-AR
Manufacturer: Critec
Supplier: SCA Distributors

178 Wecker Road

MANSFIELD QLD 4122

Ph: 07 3849 5077
Fx: 07 3849 7035

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTRERS,

Q-Pulse Id TMS1114 Active 10/12/2014
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S Detailed Spemficatlons for ERICO s
TDS-DINLINE ALARM RELAY TDS-AR

Applications Features

Lightning transients and surges are a major cause of expensive ¢ Retrofittable TDS Alarm Relay for
electronic equipment failure and business disruption. Damage may result Transient Discriminating DINLINE
in loss of computers, data and communications, loss of revenue, and loss Surge Diverters

of profits. The new TDS-DINLINE family of surge diverters and filters

offer economical and reliable protection from power transients in even ¢ - UL 1449 Edition 2 compliant

the most strenuous applications.

e For use with external alarm and

The TDS-DINLINE products provide internal monitoring and visual monitoring systems

indication of their protection status. Because it is important that the
status protection be monitored to ensure that optimum protection is
being provided, the indication circuit also provides a low voltage opto- .
coupler alarm output circuit. The TDS-AR connects to the TDS- e 4000V isolation
DINLINE opto-coupler outputs and provides a fully isolated potential
free change-over alarm contact.

e Potential free change over contacts

e 35mm DIN rail mount, DIN 43 880

. . . . rofile matches common
For installations not readily accessible, or for remote or unattended profie m s common MCBs

locations, it is recommended that the status of the TDS-DINLINE units
be monitored via the TDS-AR Alarm Relay. This will allow prompt
detection if optimum protection is not being provided at that site. Only
the TDS-AR should be used for remote monitoring of TDS-DINLINE
products, as use of other interfaces may cause damage to the diverters or
connected circuits.

¢ 72mm width compact design fits into
most switch and distribution boards

o Electronic indicators ideal for poorly
illuminated locations

One TDS-AR can be used with up to 20 opto-coupler outputs. Opto- e For use with up to 20 DINLINE opto
coupler outputs can be connected in series to the one TDS-AR to coupler outputs

provide a common output. This allows for one TDS-AR unit to monitor

an entire three phase TDS-DINLINE protection system. It is * 100-480Vrms operating range

recommended that the TDS-AR unit be powered from the downstream
power circuit that feeds to the units being monitored. However it can be
supplied from other circuits. The wide input range of the TDS-AR
power supply (100-480Vrms) allows it to be used on many distribution
systems.

The TDS-AR can also be used with standard technology DINLINE

CADWELD: CRITEC’ ERITECH" ER’ED |
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TDS DINLINE ALARM RELAY TDS-AR

SPECIFICATIONS

Operation:

Input voltage

Max. operating voltage
Power systems

Surge immunity:
Power supply

Output contacts:
Contact types

Nominal switching capacity

Maximum switching power

Maximum switching voltage

Maximum switching current
[solation to other circuits

Physicals:
Environmental rating
Operating conditions

Enclosure style

Dimensions (W x D x H)

Weight
Encapsulation
Enclosure material
Surface finish
Winng terminals
Warranty

Test- standards:

100V-480Vrms
480Vrms
TN-C, TN-S, TN-C-S (MEN), TT

3kA 8/20us, Cat B AS-1768

Change over

2A, 30VDC

60W, 125VA
220VDC, 250VAC
2A

Y

P20

-35 to +55°C, 0-90% humidity
DIN 43880

72 x 88 x 70mm

350g (approx.)

Shockguard

Flame Retardent UL94V-0
Spark eroded finish

Accepts up to 6mm?

5 years

Note: For specifications on other DINLINE products, refer to relevant Specifications Sheet.

Approvals  AS 3260, IEC 950
Number of Opto-couplers: C Tick
One DAR-275V One TDS-AR ACA TS001
Product can support can support Certificate of suitability,
DSD140-258/DSD155-2T : Electricity Regulator
DSF-10A-XXX/DSF-20A-XXX 1-8 1-20 '
DSD180-4S/DSD1110-4T 1-4 1-10
DSDI1160-8S/DSD1220-8T 1-2 1-5
DSD355-8T 1-2 1-6
TDS140-XXX - 1-20
TDS180-XXX - 1-10
TDS1160-XXX - 1-5

- TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO.

Due to a policy of continual product
development, specifications are subject to
change without notice. © Copyright 1998

Model Number
TDS-AR

Description

TDS ALARM RELAY

Hoban ph:+61 3 6237-3200
Sydney ph:+61 2 9479-8500
Melbourne  ph:+61 3 9894-2677
Canberra ph:+61 2 6257-3055

fax+61 3 8273-0399
fax+61 2 9980-5092
fax+61 3 9894-3216
fax+61 2 6257-3127

Adelaide
Perth
Singapore
Thailand

ph:+61 8 8366-68555
ph:+61 8 9358-1233
phit 65-763-2477

ph:+ 662 627-9037-8

fax:+61 8 8368-8556
fax:+61 8 9358-1404°
fax:+ 65 763-2397
fax:+662 627-9168 -

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH

Q-Pulse Id TMS1114
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www.earico.com
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IW250PMSH  Edition 4 April 1997

~Thermistor Trip, Speed Sensing, Phase Angle Protector Relay
- Iinstallation Instructions

Models Covered

252-PMM 252-PMT 252-PSF
252-PSG 253-PH3 252-PMM
252-PMT : ’

Introduction
Thermistor Trip Relay (252-PMM & 252- PMT)
Tip inputs are monitored within settable limits. In the event

of the input moving outside these limits, the unit will initiate a’

tnp signal via a double pole changeover relay. An illuminated

-green LED indicates when the thermistor temperature is

*~within normal worklng limits. :
The unit is designed such that the alarm relay is energised at
nomal temperatures is reached, until manual intervention
occurs.
Model 252-PMM has the facility for manual resetting, so that
the trip condition remains after normal operating temperature
' reached, until manual intervention occurs.

installation
The Protector should be installed in a dry position, not in
direct sunlight and where the ambient temperature is

reasonably stable and will not be outside the range 0 to 60

degrees Celsius. Mounting will normally be on a vertical
surface but other positions will not affect the operation and
vibrations should be kept to a minimum. The Protectors are
designed for mounting on a 35mm rail to DIN 46277.

Alternatively they may be screw fixed, a specnal adaptor can
" be supplied to mount 252 types. :

To mount a protector on a DIN rail, the top edge of the cutout

on the back is hooked over one edge of the rail and the

bottom edge rylng ‘the rélease Cllp Cllcked rnt'

: Check that the unit is flrmly fixed. Removal or reposmomng L
* may be- achleved by Ievenng down the release clrp and li ft'ng"

the unit up and oﬂ the rail.~

Phase Balance Rélay (252-PSF & 252-PSG)
ip inputs are monitored within settable fimits.
-. the input moving outside these limits, the unit will initiate a
trip signal via a double pole changeover relay. An illuminated

" red LED indicates that the supply is within limits.

Speed Sensing Relay (253-PH3)
Trip inputs are monitored within settable limits.

trip signal. The ifluminated’ red LED's indicates that the

single pole output relays are in an'energised state and at

normal running speed all three relays should be energised.

‘Units are factory adjusted for normal running speed =
0.75mA output. The meter adjust pot on the product front is
used for this requirement, which also ensures the trip levels
are set to the calibrated values. Terrninal 8 is connected to

terminal 5 internally. Terminals 15 and 16 give a 0/1mA-
Terminal 8 is connected to

signal proportion to speed.
terminal S internally.

No.1 Relay energises on rising speed
No.2 Relay energises on rising speed
No.3 Relay de-energises on rising speed

1uis product is designed for use only with magnetic corl :

rnductlvu SEensors.

. page. 2).

as those used in the- onglnal circuit.

In the event

In the event’
- of the input moving outside these limits, the unit will initiate a.

Active 10/12/2014

{ (Tompton |
L INSTRUMENTS |

252-PMM, 252-PMT & 253-PH3
Pick up, input and output leads should be kept separate from
any other wiring..

Setting Controls (252-PSF, 252-PSG)
These products have two calibration facilities which can be

‘set to suit operating requiremenits and they are factory

calibrated as follows:-

1. ..% unbalance set points
Voltages of and below 380 voits L-L are catibrated to
1.0% class index of rated voltage. Voltages above 380
volts L-L are calibrated to 1.5% class index of rated

. voltage.’

2. Time Delay

. For all voltage ranges 10% maximum delay.

3! "“Voltage Withstand

" Continuous overload = 1.35 x rated voltage

Setting Up (all other models)

The calibration marks around the controls are provided as a
guide if the installer does not have access to accurate
equipment. The maximum error of the calibration marks is
typically 10% of the span of the control concerned.

Maintenance

The unit should be inspected to normal standards for this
class of equipment. For example remove accumulations of
dust and check all connections for tightness and corrosion.
In the unlikely event of a repair being necessary it is
recommended that the unit is retumed to the factory or to the
nearest Crompton Instruments Service Centre, (details on
Should repalr be attempted then replacement
:onents must-Bé of the same type, rating and tolerance
It is important that
Id calibration be deemed necessary, say after repair,
“this should only be attempted if the required high .

"aceuracy equipment is available. With any enquiry please

quote the full model number found on the side label. The unit
must be recalibrated after repair.

Electromagnetic Compatibility (EMC) Instaliation
Requirements

This product range has been designed to meet the
certification requirements of the EU Directives when
installed to a good code of practice for EMC in industrial
environments. e.g. o N
1. Screen output and low signal input leads. In the event of
RF fields causing problems where screened leads can not be
used, " provision, for fitting RF suppression components,
such as fernte absorbers, line filters Etc., must be made.
N.B. It is good practice to install sensitive electronic
instruments, that are performing critical functions, in EMC
enclosures that protect against electrical interference
causing a disturbance in function.

2. Avoid routing leads alongsrde cables and products that
are, or could be, a source of interference.

- 3.To protect the product against permanent damage, surge

trausients must be limited to 2kV pk.

4. Electro Static Discharge (ESD) precautions must be taken
at all times when handling this product.

For assistance on .protection requirements please ‘contact
your local sales office. - : '
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IW250PMSH  Edlition 4 April 1997. Page 2
Connection Diagrams

Output Relay Output Relay
ContactSetd Contact Set2 CO,QM__,Set: fi,@h_clt_&:2
T -1 1T T 1 7 M N N .
14 11 12 22 21 24 1a 11 12 22 21 24| 252-PMM canoperatein
eaaTECcTOR eROTECTOA RESET either an automatic or a
nog ';: e ':; manual reset mode.
s ®14 "*:s:" For automatic the reset link
252-PMT E" o 252-PMM .&o 2 A 15000 R1-R2 is to be disconnected.
MAX 1500 O i
3h Col For manual the reset link
@] : T !é;’] R1-R2 must be inserted.
L aux N [U -] LauxN RI R2 n @
al /] 1 1 ] ) PR B | 1 !
[S— Thermistor [S—— Thermistor
Supply . Connections Supply Connections
7 8 12 11]14 P2 [21 24 Connection Details

paoTECY .
@—1@_@ [ ¥ late le24
5 H 5

Neped2 legmiz 21%te22

253-PH3 15 WE R e | 253-PH3 4 8 O

0 v Adjust CHRANK  UNDER OVLR
[Compron) Creank  Under Over

34 31 32 15 16 2 5 '(ESD
. 2 @, v

Relay

Contact Set1 Contact Set2
7 s 7 > Connection diagrams should be Sale; Centres
w2 22 \1::(")‘,, 24 carefully followed to ensure correct g:l‘l"{'!‘ité gl:l(evli)tg:im)
ol 024 @) % uatat polaflty and. phase rotation where A Crompton Instruments Ltd
252-PSF 22 s | applicable. Extemal voltage Freeboumes Road,Witham,
252.PSG nlip, @ . » transformers may be used on 252-PSF. : %ﬁ%jﬁ%%ﬂ
te * and 252-PSG t6 extend the range. Fax: (0)1376 500860

oo Connection wires should be sized to South West (Ablngdﬁn)
. . y i H Crompton Instruments Ltd
u L2 L3 comply to applicable regulations and Tel (0)1235 521872

N\ / codes of practice. These products do Fax: (0)1235 528946

input not have  intemal fuses therefore North gHa‘lri‘fsatﬂne L
-external fuses must be used for safety Tadu: I(IPO)?SQ 246‘83"‘5
protection under fault conditions. : Fax: (0)1422 248545
e . . NETHERLANDS (Rotterdam)
Dimensions in mm ' _ Crompton Instruments BV
Tel: 0180 432033
GERMANY (Ratingen)
GE! Y (Ratingen
Model 252 Crompton Messinstrumente
55 ' 12 GmbH
| t— : Tel: 02102 94790
' - Fax 02102 46001
SINGAPORE
Crompton Instruments
gse Asia) Pte Ltd
ol: 4818866
Fax 4818254
HONG KONG
hS ) Crompton Instruments Ltd (HK)
" Releasa Clip Tel: 852 25520267
.8 Fax: 852 28731476
n2s r ‘ AUSTRALIA (Sydney)
_ = — Crompton Instruments

=)
‘{j\,‘_‘ [» /D@ Tel: 03 3987 1421

2 Fixing'Holes ‘A’ 2 Fixing Holes 'B* . Fax 03 3987 1831
‘Reloase Cllp - Yo sult M4 To sult M5 CANADA (Toronto)
Crompton instruments
: L (Canada)

LOW VOLTAGE DIRECTIVE:- This product complies with BSEN61010-1 Tel: (905) 6712253

WARNING Fax: (905) 6712617

Voltages dangerous to human (ife may be present at some of the terminals of this unit. Ensure afi supplies are USA (Atlanta)
de-er?erglsedngbe(ore attempting any connectiorvdisconnection. It it is necessary 1o make adjustmentgpwim the Crompton Instruments Inc
waer connected then exarcise exireme caution. Tel: (770) 425 8903
is product is manufactured by C Instruments Limited, Freeboumnaes Road, Witham, Essex. CM8 3AH. Fax: (770) 4237194
Telaphone 01376 512601, Fax: (01376) 518320.
Our policy is one of continuous development, and atthough the Information Is correct at the time of, publication,

:a r%sl;ar\ée the right to supply products differing in construction or dimension from those illustrated and
escribed. ’

T
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5 25 ' RELAY PROGRAM FU  IONS
[? /L MTR-DC WII G DIAGRAM Low AUARU RELAY SET IN CHARGE WODE,
— )\ SWITCH Na
] CONTROL OF THREE APPLIANCES IN A DISCHARGING SITUATION VSt #25 A0 #25 SETANG SENSITIVITY
N 18 28 ;‘gnmmmkrlgm N‘A‘LARMS ALWAYS CONNECT
RELAYS PROGRAWMED FOR : Concentrated Acids,
. ~DISCHARGING QUTY, NOTE: A SEPARATE SENSOR MUST BE USED OFF  OFF | Tk Q0 Jiierals. Alkalines
parate sorthing of tank =Instant activotion FOR EACH PROBE INPUT. L
usuolly unnecessary ~20k Ohm sensitivity ) Acids, Alkali Diluted
* UNDER NO CIRCUMSTANCES oFF oON |4k () AcidsAlkalines, Dilute
l CONNECT Hi OR LO TERMINALS TOGETHER. brine,Sea woter
M HIGH . N OFF | 20kQ Sullage,Sewage effiuent
- — P PUMP Rl
e i s oo, rey . o voler ____
ow conductive liquids,
‘i " . " FL. ON oN | 80kQ Purified woter
- s @@ @E @ E 3 4 5 DELAY ON ACTIVATION
CHOSEN. STANDEY PUMP -8 TERUINAL I 1= - i OFF OFF OFF Zero Seconds
-7 | 28116 [15 18 28116115 1 16 115 118 : OFF OFF ON 25 Seconds
CHOSEN OUTY PUMP -8 , HGH AR Lomp & TG0 = LOmp " : .
START SET POINT i - 2 | WULTITROCE || || ey WMULDIRODE | || leQ . MULTTRODE OFF ON OFF 5 Seconds
CHOSEN PUWP STOP _< - 3 NS A 1 Ugud Lewd o8 A 1 Uguid Lovel R A y Liuld Lovel
SET POINT(S) o : 3 Conlrol Relay 3 Control Reicy [l [l k| [2 Control Raay OFF ON ON 10 Seconds
M_/ : STANDBY ON DEAY 2 Vodel MTR-5 oaava| b lodd WTR-5 ooavd| 8 uodl WR-5 0 OFF
MULTITRODE 7 oY O ¢ [Zavog ] ' 7w BAE R rZewe ) N OFF 20 Seconds
MULT SENSORED PROBE H M | COUHITCC + [ =] | |[IOCHICSL + =] | ([COCHICS +1 =] ON OFF ON 40  Seconds
CORE CABLE S | —
| ON ON OFF 80 Seconds
SELECT : E @ J
DESIRED LEVELS = | = _l__ ON ON ON 160  Seconds
) % L 6 MODE
13,00 AT SO 1, ML S e, o - 9 - o9 - o oFF Dischorge
RELAY STANDEY CONNECTED FOR ACTVATION AT SENSOR §8 DEACTIVATION AT #10 ON Charge
RELAY ALARM CONNECTED FOR SINGLE POINT AT SENSOR §1 g
FIGURE~1 WARNING: Always separate probe cables from power wiring - ' SPECIFICATIONS
SENSOR VOLTAGE 12VAC NOMINAL
ON—OFF CONTROL IN A DISCHARGING SITUATION SINGLE POINT OPERATION FOR DISCHARGING
. NUMBER OF OUTPUTS 2 SETS, 1 NO & 1 CHANGEOVER
RELAY DIP SWITCH SETTINGS
RELAY DIP SWITCH SETTINGS RELAYS PR uED FoR CONTACT RATING 5 AMP 250VAC RESISTIVE
1 (O] ~Dischargin v s |
R%xj\.:ns Ptliocwusn FOR § :lzr\a:nmc"nd & W CONTACT LIFE 10" OPERATIONS
- arglin:
- 4 [OFF] ( \
I O senaiity s [ POWER SUPPLY or 2av8 :é: 0% 25 E:TTRR:‘-%
! Soarcte sorth CoNTROLS DIMENSIONS mm H74 X W45 X D114
m;ﬂ% H = ——al P&nk.u::ollym . - N
- — — Separate sorthing of HIGH ALARM ———H unnecessary 1 ‘| TERMINAL SIZE mm 2 X 2.5mm
-2 tonk usually unnecessary SET POINT .
-3 oROBE wULT i . 7 DISPLAY LEDS : g-;gm - ignwzv;i no(;qN
o CORE CABLE TEZEE A | -
03 — JE :—'o m{;r MOUNTING ARRANGEMENT DIN RAIL OR 2X4mm SCREWS
CHOSEN PUUP START I oy ulJZBlth_l}SﬂB '3:'? ,wug :
Ser om0 ST o7 I ~oneP § o R SENSITMTY (OHMS) SELECTABLE VIA SWITCHES
o 1 oy WLTTROE |sstvs| [ uoss wm-s 1K, 4K, 20K, 80K
-0 2 I%{; 3 Convrd Ry \ y, . ¢ [Fewe .
CHOSEN PULP STOP - 10 " saave| |3 uose uR-3 TOTHIIC * +T = MODE - SELECTABLE VIA SWITCHES
SET POINT \+/ H ¢ 2o ] MULTITROOE. SINGLE CHARGE /DISCHARGE
TTROD o OLHITCS + 1=
wuLn " SENSORES PROSE é o I . | | DELAYS  (SECS) gEéEgTﬁ%LEZXIA‘gMJgH‘ESO
Sﬂ'ﬂn = ~ = POWER ' WORKING TEMPERATURE C MINUS 10° C
OESIRED SUP:-Y 7) 3808-40 FOR MULTITRODE PTY LT[‘:LUs =
= H (0 -4011 .
10 SENSOR MULTITRODE PROBE CONNECTED TO SINGLE = roweR 1 SINGLE SENSOREQ PROBE CONNECTED TO SINGLE FAX {07) 3808-001 [TLE  MTR-DC WRING DIACRAMS 2 OF 7]
DERCTVATED A7 SENSOR fa O AT SENSOR #7 FACTVATION AT SAE PONT MULTI TRODE [CHECKED . EATON DATE _ FEB 99
RAWN BY JAN PARKINSON |DRAWING # 9792
FIGURE-2 : FIGURE-3 Deslgned- & Monufactured By MULTITRODE Ply. Ltd. BRISBANE, AUSTRAL!

Q-Pulse Id TMS1114 Active 10/12/2014 Page 130 of 177




CD’)QCLL.LQJ.um Lroc ot karana Dawuac SPS Elastrieal Inctallation QOWNA MNManiiql
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TRIO

3T MACO0ORMNM

TC-900DR USER GUIDE

&1 Astei Avenue Carrum Downs 3201 Australia Tel: 61 397750505 Fax: 61397750606 www.trio.com.au

GENERAL

The Trio DataCom TC-900DR is a full duplex 900 MHz
Radio featuring a fully integrated 4800/9600 bps data radio
modem and antenna diplexer. Configuration of the unit is
fully programmable, with parameters held in non volatile
memory (NVRAM). All configuration parameters are
accessible using the TC-DRPROG installation package,
consisting of a programming lead, manual and software
which will run on a PC under Windows 95/98/NT. Itis
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed information
refer to the TC-900DR Handbook.

DATA CONNECTION

The data connection is via a DB9 connector labeled 'Port A’
" nown below), which is wired as a DCE.

user Serial “Port A" Pin Assignment.
EXTERNAL VIEW OF "PORT A

NOTE: Pin 6 and pin 9 provide a dual function which
depends on the mode that the TC-900DR is operating in.

PIN NO. & FUNCTION

1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA OUTPUT (RXD)
3. TRANSMIT DATA IN (TXD)

4. DATA TERMINAL READY (DTR)
5. COMMON (COM) ___

6. PROGRAM PIN (PGM)

7. REQUEST TO SEND (RTS)

8. CLEAR TO SEND (CTS) -

9. BIT ERROR RATE PIN (BER) .

/\ COoM

OTR

©)

RI/BER

(o)
XD
RTS
RXD

ONOBONO,
ONONONO

DSR/PGM

oco

\/

" er Serial "Port B" Pin Assignment.

rourt B can be used as a secondary data steam
(independent of Port A) once configured by the
programmer. Port B also has one connection that may be
of use for installation. This connection (Pin 9) is Receive
Signal Strength Indicator (RSSI) output. 0-5V where 1.5V
typically indicates -110dBm and every 0.5V increase

indicates an improvement of » 10dBm.’
EXTERNAL VIEW OF "PORTB' -

PIN NO, & FUNCTION

1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA O/P (RxD)

3. TRANSMIT DATA O/P (TxD)
4..UNUSED

5. COMMON

6. DATA SET RECEIVE (DSR)

7. UNUSED

8. UNUSED

9. RECEIVE SIGNAL STRENGTH

%)

0 @
ON®RO)

[

WNUTE: Port B Pin 9 output has a high impedance of
around 50K OHMS and loading will decrease accuracy of
the RSS! measurement.

| with the handset removed before data communication can

‘the configuration data programmed by the user. If the

" minimum threshold. This prevents false SYNC detection

POWER CONNECTIONS

The power required is 13.8VDC nominal, at 600mA (Tx)
nominal. If the POWER LED indicator is not illuminated
once power is applied, check the internal 1Amp fuse fitted
within the unit.

POWER CONNECTOR  PIN ASSIGNMENT  Ext view

TOP PIN +VE SUPPLY (13.8vdc.” s“"i’
BOTTOM PIN GROUND E op
AUXILIARY CONNECTOR

The auxiliary connector is primarily for use with the optional
audio handset. The connections to this auxiliary 6 pin RJ11
connector are as follows:

PIN NUMBER FUNCTION .

8 VOLTS

AUDIO OUT
GROUND

MIC INPUT/SENSE
GROUND
MANUAL PTT 6 1

The optional audio handset is recommended as an aid in
checking installations for radio path viability. This audio
handset will only function when fitted prior to applying
power to the unit. '

External view
of socket
Top

DO WN ~-

The modem upon powe4r up will check the presence of the
handset and will inhibit data being transmitted-so that voice
communications can be established.

Once the path tests have been conducted the audio -
handsets MUST be REMOVED and the unit powered up

commence.

USER INDICATIONS

The TC-900DR provides 4 LED's that show status
information to the user - POWER, RXSIG, SYNC, and
TXMIT indications.

The POWER is indicated by avgreen LE-D‘and simply
signifies that power has been applied to the unit.

The RXSIG LED (yellow) indicates the level of ‘RSS! signal
from the radio IF strip, compared-to-a threshold level set in -

signal is above the threshold, then the LED indicator is
tumed on.

In all operation modes except "Programmer mode*, the
SYNC LED (yellow) indicates when the modem has
detected a valid data stream. The SYNC LED is activated,
when the modem detects a valid HDLC flag sequence, and
remains active until an invalid sequence of seven or more
consecutive "1" bits is detected.

The SYNC LED will not be turned on if the RSS! signal
strength (as indicated by the RXSIG LED) is below the

from noise.

The TXMIT LED (red) indicator is connected directly to the
modem's PTT output transistor. Whenever the radio is
transmitting, this TXMIT LED indicator will be on. .-

L:\Docs\HBK\userguideltrio datacom 900dr user guide.lwp
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SPECIAL MODES OF OPERATION

Part of the power-up/rese! inilialisation phase of the
TC-900DR are tests to determine it the modem should
enter one of 3 "special operation” modes. In these modes
the TC-900DR won't operate in its standard run mode.

* Programmer mode.
¢ Bit error rate test mode,
¢+ Handset mode.

These modes are only entered if the required setup
conditions are present at power up. An error mode of
operation can also be entered into, if during normal
operation, an error condition occurs.

PROGRAMMER MODE

CABLE - Pins 2, 3, 4, 5 straight through with Pin & on the
DB9 connector of Port A, connected to pin 5. When the
modem is powered up with this fitted, the controller senses
this and attempts to enter “Programmer mode* and the
"SYNC" LED will flash approx. once per second. (Note, the
TC-DRPROG programming software and lead has the
required connections). Failure to supply the correct
password in time, will cause the modem to abandon the
"Programmer mode" attempt, and go on with it's normal
power-up procedure.

BIT ERROR RATE TEST MODE

Pin 9 of the DB9 connector of Port A, is normally the Ring
Indicate output line, However, if this pin is driven positive
{connecting it to pin 6 [DSR] and pin 7 [RTS}), then the
modem's data transmitter and receiver will enter the BER
test mode. This will activate the RF transmitter, and
generale a scrambled bit pattern which should be decoded
at a receiver as a constant logic "1" levelin the
unscrambled data. Any errors in the decoded bitstream,
will be “0", and the receiver portion of the modem in this
mode, will activate the SYNC LED every time it sees a "0"
bit. : ‘

Note: As the TC-800DR is full duplex this test can operate
in both directions simultaneously,

Every error bit detected, will activate the SYNC LED. For
error rates of 1 in 10® and above, the SYNC LED will be ON
most of the time. A1 in 10* error rate will show the SYNC
LED active for approximately 10% of the time. This
function provides a crude indication of Bit Error Rate for
installation purposes. Note: Error count messages
(ET:XXXX) for every 10,000 bits are presented to Port A for
the user. If pin 9 ceases to be driven positive, then the
BER Test mede is terminated, and the modem restars it's
initialisation phase.

HANDSET MODE

The DFM4-9 modem tests for the presence of a handset
plugged into the handset auxiliary port at power up. If a
handset is plugged in, the modem will not generate a data
stream. However, it will continue to indicate received RF
signal strength. The handset has a PTT button, and this
signal is connected across the medem's PTT output. Thus
the handset PTT switch will activate the TXMIT LED. ltis
essential o remove the handset from the unit and reapply
power to the unit in order o return to normal operation.

ERROR INDICATION MODES

There are 3 error conditions that cause the RXSIG & SYNC
LEDs to be used for error indications and not their normal
purpose. Two are fatal condilions, that cause the modem
1o restart after the duration of the error indication phase.

TRANSMIT POWER LOW

While the modem activales the radio transmitter, it
perigdically checks the transmit power. [f the power
measurement is less than a threshold set injthe nca-volatile
memory, then the RXSIG and SYNC LEDs are made to
alternate, approximalely 4 times per second. The TXMIT
LED will also be on during this process. This indication
condition will persist for the duration of the transmission.

As soon as the transmission is discontinued, the error
indication will cease, and the two LEDs revert to their
normal function. Factory sei to 100 milliwatts.

NVRAM READ ERROR

The DFM4-9DR modem accesses the non-voiatile memory
as parn of it's initialisation phase, to read programming
configuration data. if the communication protoco! with the
device is violated, or the non-volatile memory CRC
checksum is found to be incorrect, then the modem
indicates this by flashing the RXSIG and SYNC LEDs twice
alternately. Thatis, one LED operates ON and OFF twice,
then the other. A total of five cycles of this occurs, then ™
modem restarts initialisation.

SYNTHESISER LOCK DETECT ERROR

If at any time during normal operation, BER mode, or
handset mode, the TBB206 irequency synthesiser indicates
an out of lock condition, the modem enters an error
indication mode for a short time before restarting.

One LED is turned ON (1), the LEDs are swapped, then
both turned OFF {®). Then the latter LED ON again, swap
LEDS, and then OFF. This will give the appearance of a
sweeping motion between the LEDs. The following table
shows all error condition dispiays. :

Tx PWR Err NVRAM Err SYNTH Emr
RXSIG SYNC RXSIG SYNC RXSIG SYNC
o} ° o} . o} .

] TG ) ) ° o

o ) e} L) * e

L] o] ® . e o}

G [ ] [ ] o o L

° o} ) [ [ °

G * L G repeat
[ e . °

continue repeat

MOUNTING AND ANTENNA CONNECTION

The TC-900DR should be mounted in a cool, dry, vibration |
free environment, whilst providing easy access to screws
and connections. There are 4 mounting holes on the unit.
The antenna should be an external yagi antenna but can be
a ground independent dipole mounted via a feeder to the
antenna connector (SMA type} for short range applications.
However the whole radio modem should be clear of the
associaled data equipment to prevent mutual interference.

ASSEMBLY OF POWER LEAD

A small plastic bag containing a molex connector
(M5557-2R} and two pins {(M5556-TL) is provided in the
packing box.

The pins are designed to take 18-24 (AWG) wire size with
insulation range 1.3 - 3.10mm.

Please take care when crimping the pins. 04/01
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Tesr IMPULSE SUPPRESSOR INSTALLATION
PLEASE READ DANGER SHEET BEFORE INSTALLING

IS-B50 SERIES

The [S-B50 Series bulkhead style Impulse Suppressor can accommodate up to 1/4" thick panel. Make sure the
mounting flange is free of oxidation or contaminants so a good electrical connection can be made. This unit is not
weather proof and must be sealed against moisture.

For outside installations: Weather Proofing Kits (WK-1) and Copper Cleaning Kits (CCK) with conductive joint compound
are available from PolyPhaser to seal your unit and its cable connections.

Drill or punch appropriate hole in your Bulkhead panel using the diagram. Locate the ‘O’ Ring and place on the
"ANTENNA" connector. Insert the "ANTENNA" connector into the hole and place the flange down. Pencil mark the
flange mounting hole location on the bulkhead panel and drill to accommodate 10-32 screw. Place lock washer on screw
and insert through flange and into panel. Use lock washer and hex nut on outside for screw and nut mounting. Install
and tighten connector nut if applicable. The coax leading to the antenna must be connected to the port labeled
"ANTENNA". The unit will pass signals in both directions, but only the antenna port can shunt lightning energy to ground.
This model is dc blocked and will not show a continuity path. The IS-B50 Series is capable of 50,000 Amp

IEC ' 000-4-5 8/20pus waveform surges. The VSWR is <1.1:1 for the frequency band labeled per unit. If a higher
VS is measured on this unit, call for Return Instructions.

BULKHEAD PANEL
25 [6.4] MAX. THICKNESS \5) STAINLESS STEEL HARDWARE
| \_ .203 (25.16] o . @/
1.190 [30.23] | FROM ANTENNA OR e o TO EQUIPMENT TO
. ANTICIPATED SURGE u BE PROTECTED
) w
— | > 2 »>
AE S
©.625 [215.88] 2L\
HOLE FEMALE CONNECTOR
©.813 [20.65] —~
PATTERN . MALE CONNEGTOR T O' RING (NOT SHOWN)

CAUTION - FOR UHF CONNECTORS: WHEN INSERTING MALE CENTER PIN DO NOT ALLOW ANY ROTATION.

IT IS VERY IMPORTANT THIS UNIT BE GROUNDED TO A LOW IMPEDANCE (LOW R AND LOW L) GROUND
SYSTEM IN ORDER TO WORK PROPERLY. We strongly recommend this ground be interconnected to the tower
ground and power ground to form one system. To minimize the "in-air" interconnect inductance to the ground system
since skin effect is present, use as straight and as large a surface area strap as possible. Keep bends to 8.0" [203.2mm)]
radius or larger. The transmission line is only one means of having damaging impuise energy enter your equipment. We
strongly recommend power line and telephone line protectors be used on the equipment.

ENG-F-016 Rev.D 11/02

.~ LIMITED TEN'YEAR WARRANTY
PolyPhaser Corporation warrants this product to meet or exceed the published spedfications of the time 6f manufacturing and to be free of manufacturing defects for a ten year period after proven date of
purchase. PoltyPhaser Corporation makes no cims, nor extends any warranty to indude an “IMPLIED WARRANTY OF MERCHANTABILITY OR IMPLIED WARRANTY OF FITNESS FOR ANY PARTICULAR
PURPOSE™. PolyPhaser Corporation assumes no responsibility for personal injury, property damage, and any other losses. This warranty is limited to the repair, replacement or refund of purchased price of
this product only and it will be PolyPhaser Corporation’s decision_as_to whether this unit_is defective and as to_which of the above mentioned actions will be taken. PolyPhaser Corporation extends no

[ obligation to update or modify any of its existing products as newly developed products are marketed.

Products may be covered under the following U.S. Patents: Canadian Patent: 1,185,314
5,986,869 6,061,223 6,115,227 6,236,551 = o : other U.S. and Foreign Patents Pending
2225 1ace : Tel: 800-325:7170
PO. | 00 . 775°782-2511
Mindc.., ... 89423 US.A. : . Bl N gy L Fax: 775:782-4476
Global Lightning Solutions ] CORPORATION www.polyphaser.com
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DANGER

PLEASE REVIEW THIS SHEET PRIOR TO ANY INSTALLATIONS.

A GOOD GROUND SYSTEM IS REQUIRED FOR PROPER INSTALLATION AND OPERATION. THE IMPULSE

SUPPRESSOR 1S ONLY AS GOOD AT SUPPRESSING IMPULSES AS THE ELECTRICAL GROUND SYSTEM
THAT IS CONNECTED TO THE UNIT.

DO NOT CONNECT WHEN A STORM IS NEAR. DO NOT CONNECT WHEN TRANSMISSIONS ARE OCCURRING.

50% of the time a lightning strike occurs in groups of two or three strokes with the first stroke having 20,000 amps and

then less for the following strokes. Each stroke may have a rise time of 2.1pus to the peak current and a decay between
10 to 40yus.

Most antenna installations are mounted on a continuously conductive mast or tower which when properly grounded,
should conduct the larger share of the strike current, thus leaving only a fraction (50% or less) for the RF transmission
line to handle. Therefore, the cusrent capability of the Impulse Suppressor should be sufficient for all but the rare
percentage of super strike occurrences when properly instalied to a good low impedance ground system.

DO NOT STAY AROUND OPERATING EQUIPMENT IN AN ELECTRICAL STORM. THE IMPULSE SUPPRESSOR
MAY SAVE YOUR EQUIPMENT FROM DANGER BUT CANNOT KEEP PERSONNEL IN THE AREA SAFE.

SINGLE POINT GROUNDING PANEL
FOR PROPER GROUNDING/FPROTECTION

We recommend the coax, power, and telephone protectors, if used; all be mounted/grounded together on a bulkhead
plate or watll and thg equipment chassis also be grounded only to this plate. The plate is then grounded to your ground
system. Only by using this single point ground system can your equipment really survive a direct lightning strike.

e W A7 S A= 15 = o e e o e e L N ey,
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FEATURES (all units).

s Full Galvanic Isolation

* Input potential cannot appear at the output

* Highly Efficient, typically 80-85%

* Fully protected and flexible application

* Rugged construction proven in harsh applications
* Parallel / Redundancy option with DC OK alarm

SPECIFICATION:

IE XR Series ] IE HR Series
PHYSICAL Enclosure: Base anodised aluminium, cover powdercoated mild steel. Black colour
Dimensions (mm): 80W x 180L x 37TH 130w x 205L x 62H
Weight: 450g . 1.25Kg
Mounfing: FRONT M5 O holes 164 x 46 mm To flat surface with brackels supplied with unit,
REAR M3 threaded inserts 164 x 66 M4 O holes . Sida mounting centres 140 x 78
mm mm, End mounting centres 216 x 78 mm.
Indicator: Green LED for Power ON
Connsctions: Piug-in screw terminai block ‘Bamier type screw terminal
ELECTRICAL tnput Voltage: Most unils with wide DC input range: 10 - 16V, 21 - 60V, 60 - 132V. Sea model table
Output Power: 70w DC continuous 150w DC continuous
Voltage Adjust: 110% by intemal potentiomeier 1$10% by extemally accessible potentiometer
Protection - Fusing: | intemal input and output fuses, 5 x 20 Extemal input fuse, 5 x 20 mm glass type
mm glass type
Polarity: input Reverse Polarity protection by diode which opens fuse
Transient: Varistor across inpul to clamp supply transients (voltage spikes)

Current Limit:

Electronic, sell-resetling

Current Adjust: Intemal preset for adjustment of output cument limit

Regulation: LOAD < 0.7% open circuit to full load, LINE < 0.5% over input range

Output Ripple: Typ. 1% Pk-Pk

Noise: To CISPR14

Slow Start: 1 second typical

Isolation: INPUT to OUTPUT 21000V DC

INPUT/QUTPUT to GROUND 2 1000V DC

Efficiency: > 80%
ACCESSORIES Mounting Kit: Pair of mounting brackets supplied with units
ENVIRONMENTAL {Ambient Temp: OPERATING 0'C lo 40°C. max. 50°C at 50% load

STORAGE  -10°Clo 70°C
Humidity: 85% non-condensing
Cooling: Natural convection

-Pulse Id TMS1114
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MODEL SELECTION TABLE: .

IE XR/12-12 118-14.0 50/8.0"
1E XR/12-24 12 10-16 24 23.5-28.0 3.0
|E XR/12-48 12 10-16 48 44.0-50.0 1.5
IE XR/MV-12 24..48 21-60 13.8 11.8 - 140 50/8.0"
{E XRIMV-24 24..48 21-60 24 23.5-280 3.0
IE XR/24-48 24 19-28 48 44.0-50.0 1.5
IE XR/48-48 48 40-58 48 44.0-50.0 1.5
IE XR/HV-12 72..110 60 -132 13.8 19.8-14.0 5.0
IE XR/HV-24 72..110 60-132 24 23.5-280 3.0
|E XR/HV-48 72..110 60 - 132 48 44.0 - 50.0 1.5
IE HRILV-12 12 10- 16 13.8 11.8-14.0 1.2
IE HR/LV-24 12 10 - 16 24 235-28.0 6.2
|E HR/LV-48 12 10-16 48 47.0-56.0 3.2
€ HRIMV-12 24..48 29-60 13.8 11.8-14.0 9.2
IE HR/MV-24 24..48 21-60 24 . 23.5-280 6.2
IE HR/MV-48 24..48 21-60 48 47.0-56.0 3.2
IE HR/HV-12 72..110 60 - 132 13.8 11.8-14.0 11.2
{E HR/HV-24 72..110 60-132 24 235-28.0 6.2
IE HR/HV-48 72..110 60 - 132 48 47.0 - 56.0 3.2
IE HRIMV-12P? 24..48 21-60 ) 13.8 11.8-140 1.2
IE HR/MV-24P2 24..48 21-60 24 23.5-28.0 6.2
|E HR/MV-48P7 24..48 . 21-60 48 47.0-56.0 3.2
IE HR/HV-12P? 72..110 60-132 13.8 11.8-14.0 1.2
|E HR/HV-24P? 72..110 60-132 24 235-28.0 6.2
IE HR/HV-48P2 72..110 60 - 132 48 47.0-56.0 3.2
Other units on request with special input / output voltage: please ask factory or distributor.
Example: IEXR/MV-36 = input 21-60V DC, output 36V DC, 2A

Notes:

1. Output power 100W intermittent - e.g. for Radic Telephone duty
2. Incorporating output diode and relay alarm contact for parallel / redundancy: see following page

Optional Rack Mounting enclosure 2RU x 19”

Will allow for DC / DC converters to be mounted
into industry standard 19" rack frames. Especially
refer to IE HR series units with parallel /

redundancy option.

Optionally, a digital meter as depicted here will
provide display of output voltage and current.

All DC connections for input and output at rear.

IE XR and KR Series DC-DC Converter Data Sheet: effective Nov 02

SPECIFICATION MAY CHANGE
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INSTALLATION INFORMATION

R P Parallel / redundant operation
+ =R
= — = +DIODE
- = —a -
l IF DC OK
alam
Using'P* suffix units as
+ IEHR/..-.P shown the input DC may
-_ ﬁ be common or separate
source. Alarm outputs
— are relay contact, full
= - changeover C - NO - NC.
I It DC OK
. alarm

MOUNTING: .
IE XR Serles - The unit has mounting holes to allow front or rear mounting to a flat surface. The unit does not rely
on any external surface for cooling, however see the notes that follow under ventilation. The most effective
mounting for minimal temperature rise is for the mounting base to be on a leve! surface.

IE HR Serles - The unit is supplied with mounting feet which are hook fitted to the base of the unit . These. may
be fitted to the ends or sides of the unit as appropriate for the instaliation. The unit does not rely on any extemal
surface for cooling, however see the notes that follow under ventilation.

High operating temperature is the cause of the majority of power supply failures. For example, a 10°C rise in the
operating temperature of a capacitor may hatve its expected life. The rated operating temperature of the
equipment is the highest test temperature at which intemal components will provide maximum lifetime consistent
with flexibility in application. A switchmode power supply with a rated efficiency of 85% at full load draws 1.18
times the output power from the input. This extra power Is lost as heat within the circuitry of the unit. Case and
heatsinks are designed to provide maximum transfer of heat to the surrounding alr. However, if aifflow Is
constrained within a cabinet, a unit will heat its environment and operate at a high temperature. The final
operating temperature therefore must be considered in the design of a system for maximum trouble free life.
Batteries housed in the same enclosure as a power supply / charger may also suffer drastically shortened
lifetime if subjected to high ambient temperatures - the same life degradation as for capacttors above apply.

Every effort must be made in the installation to minimise the risk of ingress of water or dust. Dust settling on
intemal heatsinks will degrade their ability to radiate heat and will also attract moisture, thus possibly causing
leakage cuments and circult damage.

Switching power supplies and DC-DC converters inherently generate electrical noise. A major aim at the design
stage is to suppress switching noise to at least the levels required by the various standards. Residual noise is
nevertheless capable of causing Inierfgrence in assoclated equipment if susceptible. Generally, power supply and
susceptible equipment wiring should be well segregated, as short as practicable and all equipment well earthed.
Residual noise can be reduced by looping DC wiring through fenite cable sleeves. These are most effecttve as
close to the power supply as possible and as many tums of the wire taken through the core (+ and - in the same
direction) as the core will accommodate. For more information, contact our, sales office or your distributor.

SPECIFICATION MAY CHANGE
|E XR and HR Serles OC-DC Converter Data Sheet: effective Nov 02
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E XR,IE HR Series
T0W;150W

Description and Specification

Innovative Energies Ltd
November, 2002

GLOBAL SOLUTIONS. PERSONAL FOCUS

SPECIFICATION MAY CHANGE

1E XR and HR Series DC-OC Converter Data Sheet: effective Nov 02 Page 10of 4
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INSTALLATION INFORMATION AND RECOMMENDATIONS

SAFETY
This equipment is designed to comply wilh information technology/business eqmpment standard IEC950. As stand alone
equipment, the design afiows for simple connection to mains and output.
The user is responsible for ensuring that input and output wiring segregalion compfies with Iocal standards and that In the
use of the equipment, access is confined to operators and service personnel,

HAZARDOUS VOLTAGES EXIST WITHIN El E OSUR
CARR BY ALIF| EPER

Al

The intemal interference suppression circuit causes earh leakage cuiments which may ba to the maximum aflowabie of
3.5mA. A low resistance earlh conneclion is essential to ensure safety and additionally, satisfactary interference
Suppression.

N

Electric strength tests: Components within the power supply responsibfe for providing the safety barmier between input and
output are constructed to pravide electrical isolation as required by the standard. Howevar EMI filtering components could
be damaged as rasult of axcessively long high voltage tests batween input, output and ground. Please cantacl our
technicians for advice ragarding electric strength tests. .

VENTILATION

High operating temperature is the cavse of the majority of power supply failures. For example a 10°C rise In the opergting
temmperature of a capacitar may halve its expected life. The ratad operating temperature of tha aquipment is the highest
test temparature at which internal components will provide maximum lifetime consistent with Aexibility In application.

A swilchmode power supply with a rated efficiency of 85% at fuli load draws 1.18 timaes the output power frnrn_the‘input.
This extra power is fost as haat within the circuitry of the unit. Case and heatsinks are designed to provide maximum
transfer of heat 1o the surmounging air, Howavaer, if aiflow is constrained within a cabinet, a unit will heat its environmant
and operaie at an ¢levated temperature. The final cperating temperature therefere must be considered in the design of a
system for maximum trouble free service life.

Batteries housedin the same anclosure as a power supply / charger may also suffer drastically shorlened lifetime if
subjectad ta high ambient tamperatures - the same life dagradation as for capacitors abova apply.

WATER/DEST
Every efforl must be mada in the installation to minimisa the risk of ingrass of water or dust. Dust sattling on intemal
heatsinks will degrade their ability to radiata heat and will also attract moisture, thus possibly causing leakage currents
and circuit damage.

Electromagnetic Intarferance (EMI)

Switching power supplies and DC-DC converlers inherently generate electrical nolse. A major aim at the design stage Is
to suppress switching noise to al least the levels required by the vanous standards. Residual noise Is nevertheless
capable of causing interfarence in associated equipment if susceptibla. Generally, pawer supply and susceptible
equipment wiring should be well segregated, as short as practicable and atl equipment well earthed. Residual noise can
be reduced by laoping DC wiring thraugh femite cable steeves. These are most affective as close to the power supply as
possible and as many tumis of the wire taken through the core (+ and - in the same direction) as tha core will
accommadate. For mare infarmation, contact our sales office or your distributor.

SR Sarfas No-Break il Date Sheet: effective Oct 02 oo P26 8
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SR Series No-Break 111
250W, 500W, 750W
No-Break DC systems

Picture: SR500
series unit, front
and rear view

Description and Specification
Innovative Energies Ltd
May, 2002

GLOBAL SOLUTIONS. PERSONAL FOCUS
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What is No-Break™ DC ?

A No-Bresk DC system consists of the No-Break DC power supply, logether with backup baltery.
The system incorporates common sense fealures providing a vastly improved solution over
Iraditional methods of float charger + battery. The battery is accurately charged, curment limited, and

cannot overfoad the charger. The No-Break DC powsr supply incorporates alarms, deep discharge

protaction, overfoad protection, battery charge cument limit and temperature compensation of the

oulpul. The No-Break lif version now provides circuilry to refiably detect the presenca of the back-up -

baltery and, (as an additional option) to test if the back-up battery is still in good condition.

¢ No-Break DC = leading battery backup
solutions, 100W 1o 1500w

+ No-Break DC = for applications having
standing load with standby battery

+ No-Break DC = no transition changing from
systam power 1o battery backup

¢ No-Break DC = battery managemen,
protecting your investment

¢ No-Break DC = peace of mind, for you.

Picture: SR250 seres unit, front view

L e e e S =
) )
AC MAINS > L > LOAD +
! '
| POWER CONVERSION )
I 1 > LOAD -
I i
OQUTPUT VOLTAGE .CURRENT
! LIMIT & BATTERY CHARGE |
] CURRENT COMTROL 4 i
I i
I I
STANDE C ) BATTERY
I TEMPERATURE
l BUTTON : SENSOR
! + > BATTERY +
I |
BATTERY
i & ALARM CURRENT (51=:] |_/_ ﬁ_ | 5 R
| | CReuT SENSE >|eLEcTROME ] BATTERY
| CIRCUIT REVERSE |
R BREAKER POLARTY
1 FUSE )
I t
C e T . T T T T T ————C = ALARMS
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Electronic Circuit Breaker “ELCB"

E ELCB Characteristics chart as implemented in No-Break Il
2
2
System Current Limit System Currant Limit
(AC mains on) {during AC fail)
@ <)
Batlary is discharging whenever
laad cument exceeds 1x (Systam curreni firnit).
Short circuil condilion L .
<an only exist for 2mS B o
5 £x overload & 60A ovarload
x f for 200mS max, % for 300MS max.
- -]
1 Total qument !
2.5% T PSU+Batiery I
1 I 1 Indefinita -
7o) E P — - - St Ceren 1o il LvD
1 1 !
[] t I t
1 \ '
2ths " 300mS 2mS 00mS
In both of the abava examples, tha ELCB operates after 2m3S under shorl cireuit condition (batlery connected).
After 300mS of suteined overtoad, the ELCB aperates. At afl times the ELCB allows 50-60% system overload.

Layout of alarm terminal block. Alarm position at left reserved for battery condition test aption.

BATTERY

POWER OK  |5YSTEM OK

COM NC| NO|COM NC| NO|_L

im @
power is ok| (_bal Sys is DK

SR Serias No-Break 11l Data Sheel: gflective Ocl 02 e Page 7
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Physical Specifications

. Storage temperature

Environmental:

'Operatmg temparature

""0'-'50 °C ambient at full load {see instaliation notes re mounting),
De-rate linearly >50 °C to 0 load @ 70 °C
-10 to 85 °C ambient

" Humidity oD - 95% relative humidity non-condensing
Mechanical: .
Dimenslons See model selection table
Weight SR250 1.7 Kg, SR500 4.1kg, SR750 4.2kg

“For system total ompm current >20A 'stud: SR250 M6, SR500/750 M8. Optionally, for
system total output current <20A, 'Phoenix combicon’ Plug-in style socket & mating
re |

Connections - DC

" Towall/ panel usmg mountmg feet supplied with unit
Optional: 2 RU x 19" rack mount enclosure, rear connections
wall mount cabinet with battery accommodation
Mounting Orientation Feet can be fitted on base for ‘flat’ mounting, or long side for ‘edge’ mounting

Mour{iing

Fabrication Powder coated or zinc plated steel / anodised aluminium

Accessories Supplied:
Mounting Feet Pair of ‘gold passivated’ zinc plated feet together with screws

. ACpowercord - Standard 1.5m lead with IEC320 sacket / local plug
‘Mating plug-m screw-te i

OC connectors ) 0
Temperature sense .. Permanently connedad tempemture prob

tiery / ambient temp. |

¢ Alternate System Settings:
¢ Battery charge current limit: range is 10 - 90% of system rated output power

¢ Float charge level: range 1.9 - 2.3V / cell (@ 20°C)

¢ Battery Low alarm level: range 1.70 - 1.90V / cell. Factory default: 1.83V / cell

¢ ELVD level: range 1.65 - 1.85V / cell. Factory default: 1.67V / cell

¢ Temperature compensation: can be disabled by intema! jumper setting. Factory default -4mV / °C / cell;
other settings on request.

¢ DC Input: Nominal 110V DC input is special build, part number allocated on ordering

¢ Battery Condition Testing - enabled by jumper on PCB

Options for No-Break lil

¢ 2 RU x 19” rack case, with all connections at rear. Additionally:
¢ MCBs (qgty 2) at rear for AC input, DC load output or Battery output
¢ Meter LCD display with Voltage and Current

4 Wall mount lockable cabinet with battery accommodation

¢ Additionally:
¢ Meter LCD display with Voltage and Current
¢+ MCBs for AC, DC, Battery, DC distribution
¢ Feeders with or without fuses, for DC distribution

4 Extended temperature probe (please specify. length)

SR Series No-Break Il Data Sheet: effective Oct 02 musmswe Page 6
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The table below shows possible alarm and indicator LED combinations, for SR Series
No-Break Ill, in standard configuration. It is particularly important to understand these
fully when interfacing the system:

Battery | Power | Power : Power OK | Battery
System | OKLED ; stand- : Alarm System | Condition Meaning
Y : f :
OK LED by LED : ; OK Alarm ¢
~ ‘,_ > 6’- o ! Normal Normal | System normal, 'AOK’. AC power is on, PSU output Is OK, battery circult Is OK
By e : ' : and battery voltage is > V Battery Low
ON : dN | OFF 1y o2
-\Cl)’- _\‘/_ Nomal Normai Battery Detection test in progress 1imminent (LED beg!ns flashing 10 sec. prior
- 8 0 ! 1otestof < 1sec.)
Flasning: ON | OFF : ‘
_\‘z_ o Normal Alarm | System AC power Is on, PSU output Is OK but either.
O N 1. Intemal battery fuse has openad (only tf battery has been reverse polarity
OFF | ON | OFF connected), or
2. Battery circuiit open - battery missing, or fuse / circult breaker / wiring fault
‘e’ o o © Alarm Normal | Efther.
dN OFF OFF i i 1. AC power has failed, or
2. Unit is in STANDBY mode, user pressed standby button
! 3.PSU has falled
_\c"z i Alam Alarm | AC Power is off / DC has falled and battery has discharged to < V Battery Low,
o O ¢ unit will continue delivering battery current until low leve! initiates ELVD
Flashmg OFF OFF :
Alarm Alarm  © AC Power is off / DC has failed and ELVD has activated and disconnected
o O ¢ batlery from load. Reskdual curren draln on battery following ELVD <1 mA.
OFF OFF :
R . 2 o Alarm | Normal | Systemisin STANDBY mods dus to:
dN OFF i 1. operator pressed standby button, or
i 2. No-Break unit has intemal fault
-\C')’- Alarmm Alamm | PSU is In Standby and battery has discharged to < V Battery Low, unit wilt
N & ; continue delivering battery cumment untll next leve! inltiates ELVD
Flashing: OFF
e : Alam Alarm | PSUis In Standby and ELVD has activated and disconnected battery from
0(2F 0(2F o | oad. Resiua curent dran on batery follwing ELVD < mA

View of frorit panel, showing LEDs and STANDBY button. All
alarm contact, AC and DC power connections are at the
opposite end of the unit to these controls and indicators.

! ELVD = Electonic Low Voltage Disconnect. This feature protects battery from being over-discharged
SR Seriles No-Break Il Data Sheet: effective Oct 02 e Page 3
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DdE Hi{s O dDIC
Base Model Baltery Volts Power (W) Cument (A) Changer (A) Dimensions
Mumber Nom, centinuous <ontinuous W x L xDmm
SR250C12 12 250 18.2 36 154 x 267 x 64
SR250C24 24 250 9.3 2.0 154 x 267 x B4
SR250C36 D) 250 6.2 1.2 154 x 267 x 64
SR250C48 48 250 45 1.0 154 x 267 x 64
SR500C12 12 500 38.4 7.0 225 x 330x72
SR500C24 24 500 18.2 3.6 225 x 330x72
SR500C26 36 500 12.5 25 225 x 330x72
SR500C48 48 500 9.8 20 225 x 330x72
SR750C12 12 750 55.0 1.0 225 x 330x72
SR750C24 24 750 27.0 5.4 225 x 330x72
SR750C36 36 750 18.5 3.7 225 x 330x72
SR750C48 48 750 14.7 3.0 225 x 330%72
SR750C92 108 750 | 6.1 1.2 225 x 330x72

SR No-Break III Series full item coding

SR250C12TFSL
S

Input vollage ard front panel switches; 2VAC+ 5w =L, 11JVAC +sw =1
MOVDC +gw = H, 230VAC no sw = blank, 110VAC no sw = G, 110VOC no sw =)

Qulput DG conagctor type: § = shud (=204 outpul), X = 'phoenkx’ combicon
plug-In scrow terminal block

Fan cooled: with 1an = F, no fan = blank, Note afl unils 500w, 750% Inchwde fan
as standard; in 250W range 12V unit uses fan for »40°C operation.

Temperatur compensaton: yes = T, ne = blank

Qutpul DC nominal battery woltage: 12, 24, 36, 48 are standard
For battery »48 V: usa code §1 for 96V, 92 for 108V, 93 for 120V

Denotes 'No-Bragk’ ualt ciw alarms, ELCH, ELVD, battery charga contral

SR Sertes + outpul power in Watts; 100, 250, 500, 750.

Note:  Battery condition testing of customer specified interval and duration can be incorporated

to your uniqua requiremeants. Please conlact sales office or your distibutor for detall.

SR Seriss No-Oreak [l Data Sheel: effective Oct 02
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Electrical Specifications

input:

AC Input 230V nominal: 180 - 264V {factory detault)
- 110V nominal: 88 - 132V {by intemal link for 250W units, to order for 500W, 750w units)

Freaquency 50 1.60 Hz nominal: 45 - 65Hz
DC Input 200 - 375V (250W only}. Option: 110V nominal (88 - 132V). Conlact faciory,
Fusing  Protectlon Ietemnal AC input fusa .
Isolatlon 3500V AC 1 min. inputfoutput, 1000V DC input/earth
Efficlancy > 85%

Inrush current

Soft start circuit using triac

AC malna connectar

IEC32Q inlet socket {&s found on PCs etc.)

Cutput:
Power Continuous ratings of 250w, 500W, 75Gw for 0 - 50°C operating
Valtagas 12, 24, 36, 48, 108V DC baliery: factory default seting 2.3V / cell @ 20°C,

comesponding to: 13.8V, 27.6V, 41.4V, 5§5.2V, 124.2V. Oiher voltages by request.

Voltage adjust range

95 - 120% of V out ngminal

Temp. Compansation

Standand fitted temperature sensor on 2m lead wilh adhesive pad
Factory defaull; slope -4mV *C / cell 210%

Systam Current Limit

AdJustmant _rangs

Straight line current limit profile (secondary side cument limiting). System limig set at
100% of rated current al baltery Noat vollage
50 - 110% of rated current, intemally adjustabla by tim pot

Line Regulatien

<0.2% over AC input renge

Load Regulation

<0.4% open cireuit to 100% kad

Ripple <0.08%
Moise <1% ]
Drift 0.03% /¢ ]
Hold-up time 15 - 20 mS (nom. - max. Vin) WITHOUT battery ]
Thermal Protection Autemalic current reduction if *50°C. Self-resetting |
OVP Dver-voltaga protection on output & ~ 130% of naminal cutput vollage

Standards:
EMI | ta CISPR 22 / EN55022 class A
Safety | to IECO50 7 ENGDSS0 F AS/NZS3260

No-Break Functions and Alarms:

Battery Charge Current Maximum recharga rate adjusiable itemally, mnge 10 - 90% of total owput: factory
Hmit default 20%
ELCBY: Mormal Allows ~150% load without acting (nota: with Power OK and battery connected, Battary
Systam OK alamm Is an indicator of nett battery discharge)
Short Clrcuit Acts within 2m3, backed up by fuse in case of failure
Overload Qperates within 300mS for load > 150%

** Also see ELCB characteristics chart

Revarsa Polarity

Batlery raverse connection will open internal fuse {and produce alarmy

ELVD'

Disconnects battery when discharged, intemally adjustable,
Factory default 1.67V / cell = 10, 28, 30, 40V (for 12, 24, 36, 48V batleries)

Temp. Compensatlon

For accurate battery charging and alarm conditions, temperature compensation adjusts
voltages In accordance with temperature probe

Power OK alarm

€ - NO - NC full changeover rated 1A (250v AC / 24V DC).

Battery System OK

C ~ NO - NC full changsover rated 1A (250¥ AC / 24V DC)

atarm Faclory defavit: 1.83V Fcell = 11, 22, 44V (for 12, 24, 48V batleries)
Additionally detects intemna! battery fuse open
Indicators Green LEDs for Power OK, Batlery System OK, Red LED for STANDBY
1 ELCB = Electranic Circuit Breaker, self resetting - aiso se@ graphical chart of operalion on later page.

SR Sories No-Broak LIl Data Sheet: eflective Qcl 02
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Q-Pulse Id TMS1114

SP288 Nalya Crescent Karana Downs SPS Electrical Installation OM Manual

Il
-~

oI4L9313

Project: Karana Downs Pump Station INSPECTION & TEST PLAN Quality Plan: J06856
¥
SP288 Nagla Cresent ; Manufacturing . - ITP No:.QA3ITP - 001
Customer: Brisbane Water ' Issue No: 3
Contract No: BW 39-02/03
Page 1 of 1
| ACCEPTANCE VERIFYING
PROJECT iACTIVITIES *  ACTIVITY BY CRITERIA DOCUMENT
No. PROCESS INSPECTION ACCEPTANCE Brisbane Water SIGNATURE/
' DATE
1. Cubicles Metal inspect"ion Checks completed as per A Check List PSE-SSM001B
| Check list QA3CH-010
2 Painting Paint Inspection Checks completed as per A PSE-SSM001B
) check list
3 Switchgear assembly Check materiials are correct Checks completed as per Check list PSSE-SSMO001B
check list and suppliers QA3CH - 005
, delivery PSE-SSMO030C
4 Factory testing Tes.l completed as per check w Check list PSE-SSM001B
lists ' QA3CH-015 :
Check list Drawings
QA3CH - 020
: TBA
| LEGEND
W-Witness Point H-Hold Point
A-Accept P-Perform
C-Certify -

Active 10/12/2014
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ELECTRIC

QUALITY PLAN: J06856 .
CHECK LIST NO: QA3CH-005
ISSUE NO: 3 PAGE 1 OF 2

SWITCHBOARD AND CONTROL PANEL
SWITCHGEAR ASSEMBLY

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW39-02/03

TEST EQPT: U\So AL

PLANT:
LOCATION / AREA: TYPE:
DRG NO: SERIAL NO:

: 4

. ITEM ACTIVITY DESCRIPTION CHECKED | Comment
) NO (TICK)
Engraving
1 Labels level (-o/) ...............
2 Legible (letter height as per specification) ( / ) I R
3 Fixing ( %) ...............
4 Material as per specification (V) ]
Duct/din rail
5 Level ( »?
6 Fixing (V) ]
Earth and NeutralBars |, |07
7 Neutral no. of holes ( /)
8 | Earth no. of holes ()
9 Neutral bar no. screws (7)) | s
10 Earth bar no screws ( /) ...............
11 Neutral bar hole size ( f) ...............
) 12 Neutral bar hole size (7)) ] o
Equipment o
13 Equipment Layout ( ;) ......
14 Correct Equipment ( J)
15 Equipment levet ( / )
16 Equipment fix (") o
CHECKED BY: IU"’“'\’ M Toccrcan APPROVED BY:
SIGNATURE: f\/ DATE: SIGNATURE: DATE:
ELECTRICAL UICENCE NO: 38777 17/}

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989.

ELECTRICAL ENGINEERS CONTRACTORS & SWITCHBOARD MANUFACTURERS
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QUALITY PLAN: J06856

‘ ELECTRIC : ~ CHECK LIST NO: QA3CH - 005

ISSUE NO: 3 PAGE 2 OF 2

SWITCHBOARD AND CONTROL PANEL
SWITCHGEAR ASSEMBLY

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW39-02/03

PLANT: TEST EQPT: \)\ SO

LOCATION / AREA: TYPE:
DRG NO: SERIAL NO:

——————————————-———_1

ITEM ACTIVITY DESCRIPTION CHECKED | Comment

NO (TICK)

"‘) Wiring /
17 Wire size and temperature rating is correct ( /) ...............
- 18 Wire colour (7)) | i,
19 Wire number system as per specification ( / ) R
20 Wire numbers (~7) ...............
21 Isolators are correct size ( /) ...............
22 Fuses are correct size (Y) | s
23 Contact/o/load are correct size ( % ) I OO
24 Terminals (allow spares as per specification) ( /) ...............
25- Circuit breakers are correct size (7)Y |
ooms e

26 Supported (/ )
27 Protected ( %) ...............
28 Cable off steel edges (allow bushing) ( '/) ...............
29 Cable lugs ( '/) ...............
30 Cable crimp () ]

S D
CHECKED BY J wamie—d Moo ead APPROVED BY:
SIGNATURE: K’ DATE!7-¢ 43SIGNATURE: DATE:
ELECTRICAL YICENCE NO: 38779 b ﬁSS

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with'the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989.

ELECTRICAL ENGINEERS CONTRACTORS & SWITCHBOARD MANUFACTURERS
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ELECTRIC

SWITCHBOARD METAL
AND PAINT INSPECTION

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent

CONTRACT NO: BW39-02/03

QUALITY PLAN: J06856
CHECK LiST NO: QA3CH - 010
ISSUE NO: 3 PAGE 1 OF 2

PLANT:

LOCATION / AREA:
DRG NO:

TEST EQPT:
TYPE:
SERIAL NO:

1 ::::/:/F—S"—"—" " """""""7X¥ " "7 7
ITEM ACTIVITY DESCRIPTION CHECKED | Comment
NO ~ (TICK)
1 Check materials (eg. type and thickness) - ( l/) CN"
) 2 Check IP rating ( '/)/ 0"(
| . '3 Check folds/ensure no dents (WY 0"(
4 No gaps in join (x| .ok
5 Flush welds ( j ok
6 No spot welds (Y 0/{
_7 Partitions in right location as per drawings . (A G)f(’
8 Position ( /)/ oK.
9 Cable cut outs ( /{ | Dk
10 | Plynth size (A ok
11 Eye bolts ( ‘/) OK..
} 12 Hardware ( u)/ @k
13 | Gland plates (1 | .ok,
14 Gland plates position ( -’)/ 0K
15 Doors ( /{ O .....
16 Ready to paint { /) Ok
S N
CHECKED BY: £ Moaumc™ APPROVED BY:
SIGNATURE: £<——  DATE: 7//th SIGNATURE: DATE:
ELECTRICAL LICENCE NO:

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989.

R G A
PR o

Py o ,‘

Gt

w:; A

ELECTRICAL ENGINEERS, CONTRACTORS & SWITC

Q-Pulse Id TMS1114

Active 10/12/2014

HEOARD MANUFACTURERS
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QUALITY PLAN: J0O6856

5 ELECTRIC CHECK LIST NO: QA3CH - 010

ISSUE NO: 3 PAGE 2 OF 2

SWITCHBOARD METAL
AND PAINT INSPECTION

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW35§-02/03

PLANT: TEST EQPT:
LOCATION f AREA: TYPE:
DRG NO: S_ER!AL NO:
ITEM § ACTIVITY DESCRIPTION | cHECKED | cComment
NO i (TICK)
.17 Paint colour ( -
18 Paint specification ( /) ...........
19 Board assembly (-7 | .
20 Hinges { ’/)
21 Door seals as per specification and drawing (4 | :
22 | Paint inspect (A4 o
CHECKED BY: APPROVED BY:
SIGNATURE: DATE: /V?’ SIGNATURE: DATE:

ELECTRICAL LICENCE NO:

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989.

ELECTRICAL ENGINEERS, conrnAcrdns & SWITCHBOARD MANUFACTURERS
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QUALITY PLAN: J06856
ELECTRIC CHECK LIST NO: QA3CH - 015
, ISSUE NO: 3 PAGE 1 OF 1
SWITCHBOARD AND CONTROL PANEL
INSULATION TEST TO AS3439.1-1993 (2,500 volts)

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW39-02/03

Mece il
PLANT: _ o TEST EQPT:
LOCATION / AREA: TYPE: LYol Ts0L
DRG NO: . _| SERIAL NO: 5o20 ST
ITEM ACTIVITY DESCRIPTION CHECKED | Comment
NO o (TICK)
Note: 1. 500v applied prior to 2. 5kv
2. Ensure all electronics are disconnected prior
to testing i
' ») 1 Rated insulation voltage ( ./) ...........
t 2 Disconnect control circuits and all electronics ( /) ...........
K| Insulation test - volts { /) “xvvl
4 Insulation test - Red to White. (V) CJ) ......
5 insulation test - Red to Blue. ( -,/) 0‘9
6 Insulation test - Blue to White ( /} e .
7 Insulation test - Red to Earth. { ") d) ......
8 Insulation test - Red to Neutral. ( '4 o7
9 Insulation test - White to Earth. ( /) oL .
] 10 Insulation test - White to Neutral. (4 O‘O .......
) 11 Insulation test - Blue to Earth. ( /) w ........
12 Insulation test - Blue to Neutral. (™) M .......
25KV —_
13 Insulation test - Earth to Neutral with MEN disconnected. (=) ]
CHECKED B Jdoar i Mo iens APPROVED BY:
SIGNATURE: DATE. /7 -gw3| SIGNATURE: DATE:
ELECTRICAKLICENCE NO: 29 775

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 19889.

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARDJMANUEACTUREHS
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ELECTRIC

QUALITY PLAN: J06856

CHECK LIST NO: QA3CH - 020

ISSUE NO: 3 PAGE 1 OF 1

SWITCHBOARD AND CONTROL PANEL

FUNCTIONAL TEST

CUSTOMER: Brisbane Water

PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW39-02/03

PLANT:; TEST EQPT:U\su;\L. / P occamieTert
LOCATION / AREA: TYPE: IFLu ez W\
DRG NO: SERIAL NO; Zosto1 a2
ITEM ACTIVITY DESCRIPTION CHECKED | Comment
NO : (TICK)
Prior to Supply Connection .
) 1 Do a point to point test on all cables as per the ( / Yy
. schematic drawings.(Attach copies of scematics)
2 Check no crossed voltages 24/240. ( / ) N
3 Ensure cable colour coding as per specification ( / Y o
4 Check analog inputs/outputs have shielded cable. { / ) I
5 Check all cables are numbered. ( )
6 Ensure indicator lights have right colour lenses. ( / y |
7 Check all CT's are earthed. ( /) ............
8 Ensure relays are switching correctly. ( ‘/) ............
] Check push buttons work correctly. ( / ) I ST
) 10 Check selector switches work correctly. ( / ) I R
11 Ensure signal inputs/outputs are correct. ( /) .............
Connect Supply /
12 Test operations step by step following specified (7)) | o
procedure. (Refer functional test sheets) D
\ ﬁ—‘%> .
CHECKED BYﬁU Mocicans. APPROVED BY:
SIGNATURE: DAT 0 - o )
ELECTRICAL UCENGE NO: 2% ;;?/ 5 SIGNATURE: DATE:

All the above signatories certify that the Electrical switchboard work listed has been checked and tested in
accordance with the prescribed procedure and that such work complies in every respect with the
requirements of the Electricity Act 1994, AS3000 1991 and AS3008.1 1989.

: %ﬂﬁaﬂ»m

&‘-} A.

(’F

oS
En e

ELECTRICAL ENGINEERS CONTRACTORS & SWITCHBOARD MANUFACTURERS
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SP288 Nalya Crescent Karana Downs SPS Electrical Installation OM Manual

QUALITY PLAN: J06856

JOB MEASUREMENT & CONTROL SHEET

(Switchboard Section)

TOMER: Brisbane Water

PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW 39-02/03

CHECK LIST NO: QA3CH - 200
ISSUE NO: 3 PAGE 1 OF 6

ACTIVITY DESCRIPTION C*(*EI%’:(‘)ED Comment

e 1. Ensure contract review is completed. (Ref. Quality ( )

Procedure QA3P - 2.017)
A . Preparation

S 2.1 Prepare project file. ( /)

(Ref. Quality Procedure QA3P-2.032)
N e b 2.2 Prepare equipment list from tender documents ( -1
) or obtain quotation equipment list and give to
Drawing office for verification to
‘ immediately order major essential equipment
for the project to help prevent delays.

o 2.3 Inform sheetmetal manufacturer .of pending ( /)/
order so they can order their major material.
Check specification of size and type of
sheetmetal and inform sheetmetal
manufacturer.

. Design and Premanufacture Activities

—/—/—- 3.1 Design information, specification, preliminary ( /{
drawings and completed appendix A form to this
document and give to Drawing office.

e 3.2 Shop drawings delivered to customer for ( /f
approval complete with drawings transmittal.

e b b 3.3 Shop drawings returned to Drawing office ( /f
from customer for revision.

e b 3.4 Revised drawings resubmitted to customer for { /)/

) approval complete with drawing transmittal.
—/—I-- 3.5 Approved drawings returned. ( /)/
. Procurement

e b 4.1 Prepare requisition orders for materials and ( A
Subcontractors and give to Purchasing Officer
complete with delivery dates and copies of
glossary brochures for manuals. (include
appendix information for sheetmetal cubicle
manufacture)

/- 4.2 Complete Appendix B form to this document (T
and give to sheetmetal manufacturer with e
purchase order. )

CHECKED BY: APPROVED BY:

SIGNATURE: DATE: SIGNATURE: DATE:

LECTRICAL ENGINEERS CONTBACTORS & SWITCHBOARD MANUFACTURERS

Q-Pulse Id TMS1114

Active 10/12/2014
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ELECTRIC CHEGK LIST NO: QACH - 200
' ISSUE NO: 3 PAGE 20F &

JOB MEASUREMENT & CONTROL SHEET

CUSTOMER: Brisbane Water

PROJECT: Karana Downs Pump Stations - SP288 Nagia Cresent
CONTRACT NO: BW 39-02/03

ACTIVITY DESCRIPTION CHECKED Comment
(TICK)

5. Manufacture Activities

. 5.1 Metal inspection. : 75703

o e 5.2 Paint inspection. Jels/03

Y R © 5.3 tnsutation and functional test. ry/ /0:5
mef—f— 5.4 Delivery dated.

—f—i-- 5.5 Ensure metal and paint inspection check
list is completed. ()

. 6. Switchgear Assembly Activities

—f-f 6.1 Complete appendix form C to this document
and give lo Electrical Fitter responsible for ( )
the assembly.

—f—{— 6.2 Ensure swilchboard and control panel
swilchgear assembly check list is issued to ( )
the Electrical Fitter responsible for the
. inspection.

—eefmefen 6.3 Ensure switchboard and control panel
switchgear assembly check list is ( )
completed prior to testing.

%ﬁ—_—u_—“—.—_ﬂ
CHECKED BY: APPROVED BY:
SIGNATURE; DATE: SIGNATURE: DATE:

ST

ELECTRICAI. ENG!NEERS, CONTRACTORS & SWITCHBOARD.MANUFACTURERS
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| ELECTRIC

QUALITY PLAN: J06856
CHECK LIST NO: QA3CH - 200
ISSUE NO: 3 PAGE 3 OF 6

JOB MEASUREMENT & CONTROL SHEET

CUSTOMER: Brisbane Water

PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent

CONTRACT NO: BW 39-02/03

ACTIVITY DESCRIPTION

CHECKED
(TICK)

Comment

—fmef—-

-

|-

eef e
efef

7. Testing and Inspection

8.

SIGNATURE:

7.1 Ensure testing instruments are calibrated to
NATA standards.

7.2 Ensure switchboard and control panel
switchgear assembly check list is completed
before insulation and functional tests are
commenced.

7.3 Ensure insulation and functional tests are

~ carried out as per check lists.

Delivery

8.1 Ensure switchboard is packaged correctly
ready for delivery.

8.2 Arrange delivery.

8.3 Ensure shipping tag stating "All terminals
must be checked and tightened prior to
energisation” is attached to switchboard.

CHECKED BY: APPROVED BY:

DATE: SIGNATURE:

DATE:

LECTRICAL ENGINEEBS CONTRACTORS & SWITCHBOABD MANUFACTUREBS

Q-Pulse Id TMS1114

Active 10/12/2014
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A ELECTRIC

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW 39-02/03

APPENDIX A

QUALITY PLAN: J06856
CHECK LIST NO: QA3CH - 200 -
ISSUE NO: 3 PAGE4OF 6

JOB MEASUREMENT & CONTROL SHEET
(Switchboard Section)

PROJECT INFORMATION FOR DRAWING OFFICE
ACTIVITY INFORMATION CHECKED
(Tick)
)
1. Job number 1. (7
2. Mains/feeder size. 2. (-
3. Cable entry location for 3. (.
mains/feeder.
4. Submains sizes. 4, (A
5. Cable entry location for submains. 5. (-7
6. Specification/design brief. 6. (~)
7. Form of segregation required. 7. (~—
8. Preferred equipment list. 8. (A
9. Supply authority requirements. 9. (A
10. Fault rating. 10. (T
11. Preferred busbar sizes. 1. (-~
12. Spare space requirements. 12. (-1
13. Customer cable colour coding 13. (A
requirements.
14. Supply authority tariff 14. (A
requirements.
15. Degree of protection required. 15. ()
) ) 16. Paint colour or metal finish, 16. (o
internal and external.
17. Customers standard specification 17. (T
attached.
18. Drawings required by date. 18. (19
CHECKED BY: APPROVED BY:
SIGNATURE: . DATE: SIGNATURE: DATE:

ELECTRICAL EN lNEEBS, CONTBACTORS & SWlTCHBOARD MANUFACTUREBS

Q-Pulse Id TMS1114

Active 10/12/2014
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CUSTOMER: Brisbane Water

APPENDIX B

QUALITY PLAN: J06856
CHECK LIST NO: QA3CH - 200
ISSUE NO: 3 PAGE5OF 6

JOB MEASUREMENT & CONTROL SHEET
(Switchboard Section)

PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent

CONTRACT NO: BW 39-02/03

PROJECT INFORMATION FOR SHEET METAL CUBICLE MANUFACTURER

ACTIVITY INFORMATION CHECKED
“ . ' (Tick)
m) 1. Layout drawings attached (drw no's). 1. g
-2. Customer welding and construction 2. (-
specification attached.
3. Metal inspection date. 3. { J)/
4, Paint inspection date. 4, (-1
5. Cubicle delivery date. 5. (X

CHECKED BY:
SIGNATURE: DATE:

I —

APPROVED BY:
SIGNATURE:

DATE:

ELECTRICAL ENGINEERS CONTRACTORS & SWITCHBOARD MANUFACTURERS

QPulseldTMS1T14

Active 10/12/2014
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ELECTR'C . QUALITY PLAN: J06856

CHECK LIST NO: QA3CH - 200
ISSUE NO: 3 PAGE 6 OF 6

JOB MEASUREMENT & CONTROL SHEET
(Switchboard Section)
APPENDIX C

CUSTOMER: Brisbane Water
PROJECT: Karana Downs Pump Stations - SP288 Nagla Cresent
CONTRACT NO: BW 39-02/03

PROJECT INFORMATION FOR ELECTRICAL FITTER
ACTIVITY INFORMATION CHECKED
. (Tick)
_) 1. Layout drawings supplied (drw no's). 1. (Vv
_2. Schematic drawings supplied (drw no's). 2. (-~
3. Project specification supplied. (State 3. (T
number and number of pages) - '
4. Customer standard specification supplied. | 4. ' (-9
(State number and number of pages)
5. Inspection and test date. 5. . (A
6. Delivery date. 6. (41
important notes: (1) Obtain latest revised drawings from draftsman.
(2) Destroy all superseded drawings.
(3) Mark up changes in red and return to draftsman.
CHECKED BY: APPROVED BY:
SIGNATURE: DATE: SIGNATURE: DATE:
=

ELECTRICALAENGINEERS CONTRACTORS & SWITCHBOARD MANUFACTURERS
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: "
’ l_' A 8 [ C | D T £ “* F % G H | 1 3
o : f : —
1 ]
NALYA CRESCENT - SP288
2 2
SUBMERSIBLE SEWAGE PUI\/I - STATiON
3 3
( ELECTRICAL DRAWING LIST 1
|- Sheet'No. DRAWING NUMBER TITLE |
486/5/7-FK300 DRAWING INDEX
01 | 486/5/7-FK301 POWER DISTRIBUTION SCHEMATIC DIAGRAM -
L 02 " 486/5/7-FK302 PUMP 01 SCHEMATIC DIAGRAM b
03 486/5/7-FK303 PUMP 02 SCHEMATIC DIAGRAM |
ol 04 486/5/7-FK304 COMMON CONTROL & ALARMS SCHEMATIC DIAGRAM )
05 486/5(7-FK305 PLC/RTU SCHEMATIC DIAGRAM
06 486/5/7-FK306 PLC/RTU TERMINATION DIAGRAM
° 07 486/5/7-FK307 EQUIPMENT LIST °
08 486/5/7-FK308 CABLE SCHEDULE
|| 09 486/5/7-FK309 - SWITCHBOARD LABEL SCHEDULE -
10 486/5/7-FK310 - SWITCHBOARD GENERAL ARRANGEMENT
11 486/5/7-FK311 SWITGHBOARD CONSTRUCTION NOTES :
¢ 12 486/5/7-FK312 SWITGHBOARD CONSTRUCTION DETAILS °
13 A86/57-FK313 RAG REDUCTION TUBE FOR THE VEGA LEVEL PROBE
— 14 486/5/7-FK314 SITE LAYOUT —
J
7 7
ISSUED FOR
8 e I . ) N _ : CONSTRUCTION ls
e S fe £ o angbanet’/\“\ﬁﬁvﬁn\-‘; KARANA_ DOWNS ELECTRICAL DRAWINGS Jrwe s o e s san
B 7 s v v i ) e i [~ S S L e /1o | h
24 \Gelow RCONGHT HITACS ) DELECATE ~ Jotom [ ¥ g£/0 > ) i AW OATUN J _/
E A ) | C [ 0 E b F | G | | | J J
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D £

A B C + F G H | | J
o TN
ENERGEX SUPPLY FROM INOTE §)
3 PHASE, Ll?); ?L;’PLY
(NOTE 6} F ec.
N i NOTES
1 I L INCOMING GENSET, PUMP & DIST. BOARD CRCUIT 1
| 2 ENERGEX BREAKERS ARE LINE SIOE SHROUDED.
METERING 2. CRCUT BREAKERS RATINGS TO ST FAWT LEVEL
| 3 TARRIFF 22 . L LOAD ENSURE TYPE 2 COORDIMATION WITH
CONTACTORS & OVERLOADS TO EC M7-4-1
GRECT CONNECTED
| 4 LA \ 71 eNERGEX POWER 3. CRCUT BREAXIR SETTINGS 109%.
1 s % jpo—N\——{F | FALWRE RELAY 29 99 9/ remote cen-seT TERMINALS L. ALL VIRES & CABLE CORES ARE FERRULED wiTH ]
o S ),o—\— g | mo GRAFOPLAST SI2000 COMPATBLE LABELLING. THE
H - = FOLLOWING PREFIXES ARE USED:
s MAIN GEN-SET. MAIN PUMP No. 1= ) .
- CIRCUIT | | J (o) . @ CIRCUIT \ HAN PUMP No_ 2+ 2 -
, BREAKER X{)ﬁ _________________ Ly S );(3}_: BREAKER COMMON WIRING = § [Le. FLOW, LEVEL, PRESSURE).
2 r /63 ®OTE 0 S. ADD POMT OF SUPPLY. 2
| 8 - 6. ADO ACTUAL FAULT LEVEL
9 7. ADD ACTUAL PUMP RATINGS.
BOKA
10 (NOTE 1&2) —
RL N —X o0—] —C SUBMERSIBLE PUMP No.1 { Refer to Sheet 02 LEGEND
L Xpo— ) — 6kW for Pump Schematic Details ) _{ l
| 12 N 0—] ——C—"—" (NOTE 7) A : CONTACTOR CaL
n FIELD DEVICE
3t (NOTE 1&2) _ ® ° RT.U. FUSE TERMMAL 3
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A [ B C D E & F [ G l H [ | | )
4 Y
— NOTES
‘ 1. ADD CORRECT PUP Ma.
CONSTRUCTION WIRING. s . . s |
Cubide constrxtion Jam Marine grade Alumindsa (S251. All wiring to be PYC V90 HT 0.6/Kv Grade wvith tinned conductor. 'K—I— —1 L: ;;I l—— _I—“’ 2 ADO CORRTCT PUMP RATMNGS. .
Plinth consiruction %0x60 channel 6061 T4 Grode Aluminium, Conteol and inshumentalion wiring has Aexdle copper conductors, and is colour ps > = 3. ADO CORRECT WRE SIZE.
/W Folded, Pulse MIG” & "TIG welded with ol visible seams ond joints fully welded, coded a5 detoded belov, numbered each end, and terminaled by the use of E E
[ tree (rom splalter and ground smooth where needed appropriate pre-insulated crimp lugs. sm paD S Sno
External doors and covers fitted vith Emka W11-207 self grip seol. Pover wiring o be minisua 2.5sqna stranded tepper conductors, phase o | o0 o r promey Rrpm— RO OCTAL O RO OETAL B
_ . . . [
“D” Handles fitted where indicated on the dravings. colour coded as defoled below, Y ASRERTY MOTER P [ _J
| M6 Earth studs faxed to the mterior of ol doors ond hinged escutcheons Lov level instrumentation signats & 4-20mA signals wired in shielded pair u acki - o =2 ! o
and on adjacent cubice interior surfaces. siniown size 0.55qea. Earthed al one end only. ’ B E) en| ot ] ' . ” srvots |
Door stilfeners, door stays, cable straps, and docunent bolders efc fitted Earth cobles animum 2Ssqna flexible. (D] e | Bea | DEEm 1 o / 0’/ o o
vhere shovn on the dravings. _ Doors and hinged esculcheons bonded with {sqaa Resible earth shrop. T L e e T oty \ & - D\ '
Lift-off cavers and mounting panels fixed with HE studs & chrome acomn nuts. Wire muzbering vil be equal to Grafoplast S2008 systes. DOCRE SUATIG PUP'S GR STATIH ,.\Fl_t—— —
Gond plates mamvfachred froa ban Bokelite. ¥ire nunbers are readable lef} to right bottoa to fop as shown » PUASL OCX PUT T [ aete 1 A 2
Gland plate openings renforced vith 2516ma Aot aluninice ber. POPS AR WM ROOTL . \
Gand plate seals attached to cubile not gland plate. :@l: OO SR LAY STE R s '
Gond plote fixings are HOT more than 50 o opart Urefer Derci F) LI Rnecinhid hid s ! T —
Henges Selectrix H-BE50. COLOWR CO0E f ALECTRONC SOFT STARTERS Mot & M2 | fea ez ] o o o
Star washers filted under oll hinge screvs. Phase viring A B £ Red, White, Blue 15squa (and i gl
] Locks Doors 15, 1 Potentiol Metesiig (2007415 VACH Red, While, Blue, Black  1Ssqea .. - —
Selectrix TI07 - PSCU1 handle Current Melering [Secondaryl  Red, White, Blwe, Grey  25squa :
Selectrix T01-U123 Jpt com 240 VAC Control Active Red 1Ssqna :
Lockwood 71 Barel Lock 240 VAC Newtral Black sqra DETAIL Q
Eakg 1949-U3 roller rod 24 ¥ LY Positive Orange Ssqza [EXTERNAL STANLESS STEEL LABEL DEYAML) E
Key (odes RCL95A, RCLISAB, R(AIGABC refes to each door for clarification. 3 Y ELY Negative Yiclet 15sqea ) . (] o) o 3
Lok Dooe & 2 ¥ RIU Positve Orange 1.55q0m v
Selectrix 1107-PSCH handle 20 ¥ RTU Megative Violet 055qn DETAIL K
Selectrix 1107-0123 3pt cam RTY Wiring Grey 05sqe DOOR SUN SHIELD DETAL)
Eaka 1049-U3 roller rod Inbrinsically safe viring Blue LSsqra )
o | ENERGEX Lockwood No234B brass pim tumbler” padiock. Earth Green/Yellow 1Ssqaa {am)
— Yinged escutcheons fxed with €oka /4 tura 1000-UK2 Door & Escutheon Earth Bonds  Greens/Yellow ¢ sqra WET WELL —
ABELS
OPERATING PARAMETERS LABELS - LEVEL
Staodord AS 3301 Iternol labets W/B/W engraved hraffolyte-to label schedde:
Current & Frequency AC SOHz Warring lobels R/W/R engraved traffolyte .
. Rated Operationa! Yoltage Ue 415 VAC Main swvitch lobels Hatesial B/W/B
Rated lnsulation Yoltage U 660 ¥ MAIN SWITCH J— Mae L
Rated Auwdiary Voltage 2% VDC / 260 VAC PN .
Rated Current Phain Bus) 400 AHPS Mt /BN O
! -2
Short Grout Carrent bsc 35 WA Cosportaent lobels
Ourglion of Isc 1 sec .
\ ; RIU = (
4 Degree of Protection P 55 te AS 139
K 4_ Measure of Protection by barriers . . ¥ ¥ El. £l r}
ond enclosures Warning labels . Haterial R/W/R { t iz iz
Service Conditions Outdoors DANGER 415V +— Tea = = P Py
Hass Nt exceeding 2000kg ISOLATE ELSE WHERE — 589
Foras of Seqregation Fom t Other labels Material W/B/W O] Q O]
Earthing Systea N-S P gTAIUS
PANTING ON - RUNNING @ S
Muninka Surface Preparation, SLOW FLASH - FAULT tas ' H
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1 1 LENGTH OF HEAYY DUTY L0 mn
. ORANGE PY( CONDUT
———————— VEGA CABLE CLAMP 7 SUSPENSION EYLET 1 ’\ L0 mm CONDUIT END CAP
- ' 3|1 Zjmm HETAL ALCO CABLE GLAND

TYPE UFP1B [AUSLEC)

INSTALL AS FOLLOWS

/?
oy
it Remove the neoprene seal and washers, then dritt out
the nut and body of the gland to Wmm dia. and re~assemble

== ’ : 2. Insert the 20mm gland into the condutt end cap.
tomm GLAND 3. Thread the probe's cable through the gland.
L. Cut conduit length as long as practical [ max. & metres |
. allowing for removal of the probe . :
ERD CAP S. Drilt & x 6mm holes, 150mm from each end and every 300mm
of the cut length; prior to instatiation.
6. Install so that SOmm of the probe protrudes oyt of the

AN

: " end of the conduil. Glye the canduit o the end cap.
See Nole 8 . DRILLED &mm HOLES : * Tighten the securing gland.
All_?grg(:]m? L:TLEE?:SAT;S . B. Suspend the probe at the catculated level, of f the .
H . . -
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