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SECTION 4 CONTACTORS

The contactors fitted to this board are of high robust design for
a reliable operation. It is recommended that every 12 months the
coil be removed and magnet surfaces be inspected and cleaned if
necessary.

SECTION 5 CONTROL SELECTORS

The control selectors fitted to this board are of high quality and
are extremely reliable. However to ensure proper operation of these
items it is recommended a functional switching test be performed
every 12 months.

SECTION 6 FUSES
It should be verified that fuse connections are tight and that the
rating of fuses is correct.

SECTION 7 INDICATING LIGHTS

Indicating. light s fitted to these control panels are of high
quality manufacture and maintain a long lamp life out put under
normal service conditions. To ensure a prolonged lamp life, it is
necessary that the control voltage does not exceed 6% it's normal
voltage. Any excessive overvoltage shall rapidly diminish the lamp
life of the indicators.

SECTION 8 CONTROL & STATUS MONITORING UNIT
Please refer to Section U Chapter 8 of this manual for Manufactures
recommended maintenance program.

BUSBAR SECTION AND JOINTS

Busbars and busbar chambers and busbar supports should be examined
as 1s necessary practicable as noted in the following comments.
—-The examination should include any dismantling required to enable
connections to be inspected and any chambers cleaned.

—The examination should include a visual verification of all 301nts
for signs of overheating or loose fixing bolts.

- All fixing bolts should be retorqued to ensure maximum efficiency
of the busbar joint. Listed below are recommended torgque settings
for the fixing bolts used in the switchboard.

M8 - 22Nm
M10 - 44Nm
M12 - 77Nm

Cable terminations should be inspected for loose or overheated

~joints and remedied as necessary.

- QPulseid TMS868~ ~ - - - - e e ARNe TO/12/2014° < e e e Rage 12 of.376
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SWITCHBOARDS & DISTRIBUTION BOARDS

Switchboards should be examined internally & externally every 12
months. \

- The internal examination should include removal of any
: internal covers to enable all connections to be inspected &
i chambers cleaned. All connections should be checked to ensure they
| are tightened to recommended torque settings.

- The external examination should include.
-Corrosion.
-Check seem welds.
-Chipped paint.
-Build up of dust & grime.
~-Clean & polish as required.

[
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FORM 4 (10/2/93) I.LN, 2251 |

’ ' : "FORM 4 ' Part 1: Consumers Copy
QISEQER _ Eiectricity Act 1976-1988 (Queensland) (S. 175) ,

Electricity Regulations 1989

ELECTRICAL CONTRACTOR ’S REPORT TO THE CONSUMER

» BLOCK LETTERS and indicate in appropriate boxes

ETA!LS OF ELECTRICAL CONTRACTOR Responsibie for the Actual Performance of the Electrical Installation ork
Name: 6’1//”5 o4 /ﬂyé oL Licence No.: o7
| NAME OF CONSUMER: &L/ SB VS (Or77 Ccouv/Cel
Postal Address of Consumer: Address where Electrical Work was Carried Out and Connectec

CossSel S7. SEwWS7
AP/ STP7T/OU

DETAILS OF ELECTRICAL WORK THAT IS NOT REQUIRED TO BE INSPECTED
BY AN INSTALLATION INSPECTOR AND THAT HAS BEEN TESTED AND CONNECTED

Lighting Power Motors Other Fixed Electrical Articles
No. Watts | No. Watts No. Watts Type Watts Type Watts
‘Details of Electrical Installation Work 3 nel0Ly

(Attach Schedule if required)

/ST DO Pl CiACOITS TEsSTGD
EXISTrAIE  L/CHT//E G T
PRIOA  JO oVAST/OV 7O A ENS A7 -f//Jo Bl

Metails of Repairs

\~ltach Schedule if required)

DEFECTS REPORTED BY AN INSTALLATION INSPECTOR AND REMEDIED BY THE ELECTRICAL CONTRACTOR

D Listed o Inspection Date of issue: | Details:
Report (Form 2A): :

D Listed on Check Date of issue: | Details:
Inspection Report (Form 3):

C.1.R. Number:

CERTIFICATE OF TEST AND CONNECTION

I certify that the electrical instaliation work listed above has been tested in accordance with the prescribed procedure and tha:
such work complies in every respect with the requirements of the Electricity Act 1976-1988 and has been connected to the
source of supply.

Details of Name: — Details of -Name;
-Clectricat - /(é-/y,‘/gy*/ «//9740/1, Electrical /é C TN O RS/
ontractor Mechanic
A ho tested | No. of Certificate Date:
)%ress L OX /6/ \;’avnd of. Competency: 7,74? ol -/t~ 9f
oA (ér,«// Ar7C | connected \

< /& the electrical| .

work listed | Signature of 7 <

above Electrical Mechanic: Z -

Licen 0. Ph : Date: Signature of Electrical Contra QZ—“
jg 3 gﬂc?/ O A D?Q-//— 93 ) or his Endorsee:

Q-Pulse Id TMS868 Active 10/12/2014 B Page 26 of 376
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% o FORM 2 iPart.1: Consumers Copy
SEQEB ' Electricity Act 19761989 (Queensland) (Ss. 189A.175) .1 TLT L T Do rl L
: Electricity Regulations 1989 '
'_ To: The South East Queensland Electricity Board
OTIFICATION OF METERING CHANGES NEEDED OR OF ELECTRICAL INSTALLATION WOHK READY FOR INSPECTION

a gLOCK LETTERS and indicate in appropriale poxgs. !

JAME  SONSUMER- @(/_f@é’d@ C/77  OvAC L | Exising Meter : QFFICIAL USE GNLY
~dress where {N[U;?D?J'eésame; ' " Agcount No .| Application No.

: I i -

“spection is A5 W Edé 57 ey B bty _ o

2quired: /4//:7 ﬂ/ /g/ g’ ,5"/ ’97/0 Date Noiilication

Received:
sgtal Address af . ) . .
nsumer .. S e . . e e ol Pale/Pillar Na. k
and . : — —

" .ephone Numbper: * Meter No. = _|oTanf | Meter Mult)

rections to Locate |, — = : ] Agaihena) aeiais may
"g“Galn Access: ELECT. oS T STE be placed on the

back of jras lorm

=7AILS OF ELECTRICAL. . Name - — =
ANTRACTOR Responsible /(5’1/4/67'57 //J’%c, Q/L - _

- ihe Actual Periormance Work Ready lor rnopecuon
it H R .

of Competency,,

e D /ol SE) L | 2768 | 785,40,

itwer of Phases: 3 ) | Consumer's Mains Currént Rating ~ gz OO -#

g:rhke zlectrical insidllation Llcence Nc - 02 { 5 S i Date 7 -/0 yJT:me ? OO armige
i |
! /SPECTION TYPE | initid & Permanent ] Temporary (] METERING CHANGES
| .j Hazardous Area |’ Classification of Area ) D High Voitage . Equipment. Tariff Load or Cther Details . Raiing W
} :] Authorised Electrical Mechanic: T "1 No. of Certificate : m,ﬁ/ﬂ/_’s > 3 J€7_S |
|

{Attach schedule if required)

compiies in every respeclt with the requirements of the Electncity Ac: 1976-1989 and * is now ready lor inspection by an Installation Inspecic]

i

| v —— -

1 'ERTIFICATE _OF tesT | cedily that the elecirical instailation work listed abeve has been tested in accordance with the prescribed precedures and that such word
'

3

|

* metering changes are needed {* Strike out whichever is not applicabie) -
 etak Name: A EAIAIS D 7% Yoot : Detais of - | Name: o TP O ARSA/ .
ectrical Electricat - - .
ontractor Address: oK . Mechanic who | No, of Certfficate Oate: ! -
. /‘9 ] . 7 6 - P lested the of Competency: & 76 ? J’Q 7 . ‘?3
' . ;o elecirical work - -
| ‘ 1,7/4.""7 reTOS  CEV T - SECH Signature of : C/
! - . : lsied above | Ejgerrical Mechanic: / % ot
-cence Ng Phone No.: ' Date: ' Signatuse of Electrical Contractor “ iy
i) 4 3 A8 /D 37.2 I G-7 f or his Endorsee /cx
4 . Electricity Act 1976-1989 Results of Inspection. This form can
INSPECTION REPORT FORM 2A (Queensiand) (S. 175) - onily be completed by an Installation Inspector.
Slnke cut sections nol apollcable ' ' -
5 ki ol
Secuon It - Inspecuon of lhe electrical work revealed the following defects in the installation lhat has been connected 1o the source of supply. These defects are unl:kesy

i0 cause fire or a person to sustain and electric shock and your Electrical Contractor has bean advised that the instaliation does not comoily in every respect with
ihe Act and it is s responsrbllny 1o remedy such defects.

O Mt A B e et ol e

e o Lp el s ot Wiﬁ@..m

‘ . v \.@L.n.gn_; Hf"\\/ tL&—%« ) 3 RSN A ;
@ QAL ...... c,c»..ﬁu«-ﬁy{/ M»-B/_uzﬁ-[a-v ,147««41(, T 66'74—5_ MGE /2?,)’
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PARALLELLING TRANSFORMERS 1,2 & 3 TEST . SHEET 2
- ?rig;i_n_ J._'_'??fi'im I Tests | Date I Cable Type 'L_Cahle No J Switchbhoard Meggar l Destination 4' Tests rName Plate Details l FLC T O/L Setting , Sign =
) | '] 10 Sequence | [ ' [ Test Aesults | Field Device | | , | i r
________ T " | [ | . With Bustie Open ' ; | ] ', | 2
TRANSFORMER Nos.1,2 AND 3 ENERGISED L x
™1 | "“millivoits | 5110 | | B-B 100Millivolt | ) , ! , | 2
“online [ Vvoits ! [ B |B-W 469 Volt | j ] ] ! | -
“and " Valts | { 1 B-R 463 Vot | [ | , | | o
IX2 | [ Millivolts | | [W-W~  122Millvolt | I ' I ) ' 3
“tobus Voits | [ I [R-W 464Vah | 1 j I | ] |
— 1 [ Willivolts | i FMRR 212Millivolt | ; ', ! | i
i ; l [ L | ! | l ! ! l
. ! : ~ J .- | | , | 1
' [ ' | L | | ' i L '.
I . ; , | | . 1 I [
— —— -—
| | | | i
. ! | ! | ' l | L | T '
l | : I 0 | ‘ l l ' L | ~
_TX 2 | " Millivolt | 5/10 [ 'B-8 18 1Millivokt | | | | . : )
onfine | | vots | I [B-W 470 Volit r ', | R l z
and | | Volts | i r  B-R 465 Volt | | | ! | - v
TX3 | IMitlivolt ' 1 | | w-wW  258Millivolt ! i ; ] | L]~
tobus | [ Vobts | i | |R-W 464volt | I ! | I | =
]  Milvolt__ | ’ i "R-R___ 165Millivort i ] l | [t =
. z ! B I I J - I ]
[ J [ ! 0 | I | ! I — |
L Note; All Uansformers were parallelled successfully 5/10/93 |
All HY CB tripped manually and racked down -
l ! [ i l ! | | | 1 ’ | J
! l | - T | T ] —
J 1 | ] ! I T 1 l | I
. 1A ! .' ' ’ | | i ' 1
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et ey 7 | v
CASWELL ST PUMP STATION ELECTRICAL INSTALLATION
ELECTRICAL CABLING TEST SHEET
Origin Inspection Tests Date Cable Type Cable No Test Results Destination Tests Name Plate Details FLC O/L Setting Sign
) Field Device
TX- 1 Visual I.R. | 4/10 S1 T1-P1 |RW = >100 M.Ohmj MCC
Cont. R-B = > 100M.Ohmj INCOMER
W-B = > 100m.Ohm No.1
R-N = > 100M.Ohm
W-N = > 100M.Ohm
- |B-N > 100M.Ohm
|R-E = > 100M.Chm
W-E = > 100M.Ohm
B-E = > 100M.0Ohm
N-E = > 100M.0hmy
TX- 2 Visual I.LR. | 4/10 S1 T2 -P1 |JR-W = >100 M.Ohmj MCC
Cont. R-B = > 100M.Ohmj [INCOMER
W-B = > 100m.Ohm No.2
R-N = > 100M.Ohm
W-N = > 100M.Ohm
B-N = > 100M.Ohm
R-E = > 100M.Ohm
W-E = > 100M.Ohm
B-E = > 100M.Ohm
- N-E = > 100M.Ohm
TX-3 Visual LLR. | 410 S1 T3-P1 |RW = >100 M.Ohm MCC
Cont. R-B = > 100M.Ohm| INCOMER
W-B = > 100m.Ohm No.3
R-N = > 100M.Ohm
W-N = > 100M.Ohm
B-N = > 100M.Ohm
R-E = > 100M.Ohm
W-E = > 100M.Ohm
B-E = > 100M.Ohm].
N-E = > 100M.Ohm
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SECTION D

VARIABLE FREQUENCY DRIVE

FUJI FRN 200 P7-4 210 KW

SUPPLTIED BY: EMSBY EQUIPMENT PTY LTD
33 ACHIEVEMENT CRESENT
ACACIA RIDGE QLD 4110

TEL: (07) 274 2566

FAX: (07) 274 2387
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Preface

Thank you for your purchase of Fuji inverter FRENIC 5000G7/P7.

SPO11 Caswell Street East Brisoane SPS Maintonance and-lnstruction Manuct OM-Merual -

Please note that the proper use in accordance with this manual can ensure your expectation on performance, the incor-

‘rect handing will result in improper operation causing the reduced service life and damages. Therefore, be sure to read

through this manual before the actual use. On the other hand. when the equipment incorporating this inverter is due to be
shipped. you are requested to promptly supply this manual to your customers without fait.
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PRECAUTIONS

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

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

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

CAUTION: Do not connect powe.r source to the output terminals (U, V, w).

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

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

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

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

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

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

NOTE: This manual is described by using “Sl unit”. it might happen that the unit symbols of the product are
different from the ones of this manual.

NOTE: The terminal symbols of DC intermediate circuit of product are reviced as follows.
P (+), N (=) _
So, if the product’s symbols are P or N, please connect the wiring so that “P” is for “(—)"” and “N” is for

“(=).

—2_

|
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: 1. Check after Delivery

After unpacking, perform the checking described as follows.
{1} Check the name plate on the cover to confirm that the product delivered is what you have ordered.

T~ B
—lnverter type . FRENIG
§ —Rated input AC voltage/ frequency >000e7

-“KVA&% AL 05 J —Rated output current/ output frequency range
HB1 23459678 gHA 2d  —Manufacturer's serial number

Fig. 1-1 Name plate

. I Nameplate
Inverter type
FRN 030 G7 -2 EX

Expon series .
. Power supply voltage: 2 — 200V type, 4 — 400V type . Fig. 1-2 Nan;re plate

— Series name: G7 or P7 position

» Standard applicable motor output: 030 — 30kW, 220 — 220kwW
» Product type: FRENIC5000

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

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

2-1 Carriage

(1) For carrying, careful handlng is required to avoid dropping, etc.

(2) Since carrying by means of holding the terminals or the top Cover may result in damages and dropping, be sure to
' hold the body.

(3) The ambient temperature range at carrying (during transportation) shouid be within —25°C ~ +65°C.

2-2 Storage
(1) Ambient temperature

The ambient temp. range in storage is within —25C ~ +65T.
(2) Packing

No packing condition in storage, where the inverter is exposed to rust, dust and damage, is undersirable.
Packing is necessary in storage.

~(3) Place .
Avoid leaving. the inverter directly on such as the concrete floor and put it on a rack. Avoid also the place which gets
the sun light.

(4) Humidity

Don't storage in humld environments.

(5) Corrosive gases
Don't storage in the atomosphere which conlains cofrosive gases such as sulfurized gas, ammonia gas, and chiorine
gas.

2-3 Neglect after Installation

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

Pulse Id TMS868 : Active 104l ode e e ———— Paqe 47 of 374
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3. Construction

(1) 200V series: Inverters up to FRNQ55G7/P7-2EX, 400V series: Inverters up to FRN110G7/P7-4EX o ‘

There are two types of cooling methods depending an the installation method, “invem_ar cooled |n5|de_5\y|tchbo§rd"
and “inverter cooled outside switchboard™. Fig. 3-2 shows & instailabon method for “inverner cooled inside switch-
poard”, and Fig. 3-3 shows that for “inverter cooled oulside switchboard" where a cooling fan is installed cuiside the
unit. In the external cooling method, approx. 60% of the totai amount of heat generated in the inverter is discharged
outside the unit, facilitating cooling in the unit to achieve an economical unil design. However, because the cooling
fan is installed outside the unit. take care lo keep it Clean in a dusty environment due to thread wastes.

The unit has a two method applicable structure to meet each case by swilching an attachment leg position, as shown
in Fig. 3-1. If you require “inverter cooled outside switchboard”, please move the mounting adaplters 10 the specilied

positions.
“CHARGE" lamp
Front cover
Namepiate
-~
Magnetic contactor
Touch panel
Control P.C. B
Control circuit terminal block
Main circuit terminal block

Attachment olate for

h DC bus capacitors
terminal klock

Mounting adapler for
cooled outside switchboard

Bottom cover \' !

Attachment plate
for condenser

; Rear cover
Mounting adapter ’ T
d P e Fan case

Side plate

Mounting adapter
for cooled inside switchboarg

. Nameplate
(Note) Mounting adapter. either the top

or bottom should be fitted in accordance
with the installation method. as shown in
the tollowing diagrams.

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

— 4 —
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Fig. 3-2 Inverter cooled inside switchboard

* SPO11"Caswell Street East Brisbane SPS Maintenancé and Insiruction Manual OM Manual -

}\J . N
. Mounting adapiei - N\ Mounting adapler

{2) 200vseries: Inverters more than FRNOS5G7/ P7-2EX, 400V series; Inverters more than FRN110 G7/ P7-4EX

Upper tront cover
- / ’
.~ DC intermediate circuit

=
:.\l———___\%—

Lower front caver

"CHARGE" lamp Nameplate

Power transistor

f . .
Sicle Plate Upper front cover Cooling fins

Base drive P. C. B \

Resistor

Fig. 3-3 Inverter cooled outside switchboard

Auxiliary transtormer

Rear cover
Beam

Magnetic contactor

/ ’

"
—

\ L

1
‘ ‘._ e a1 \ : 'Side Plate
/‘,/ \ . Beam b -
- \ i \ Botiom cover
07 covarce ;|

Main circuit terminal block
1

i ¥ Nameplate

| Lower parl lrame

Q-Pulse |d TMS868

Cooling fan

Fan cover ']

Fig. 3-4 Construction ot FRENIC 5000 G7/ P7 series (2

-5
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4. Installation

4-1 Environment for Use

life.

\ Table 4-1 Environmental conditions for the use

h T S R I B AT S SPS ManTfenance and Instruction Manual OM Manual

FRENIC 5000G7/P7 series are designed for the use in the environment conditions described in Table 4-1.
Particulary, in the case of being incorporated into machines, etc., provide sufficient vibration proofing measures.

The environments where the inverter is used are extensively various, and can affect greatly its performance and service

Ambient temp. -10~50C

Altitude Not more than 1000m

ture

Nocondensing and nonicing due to a sharpe change in tempera-

1
I
Relative humidity | 20~90%RH
i
Atomosphere *

The amount of dust and oily dust contained is small. There should be no corrosive gases, no inflammable
. gases. no oilmist, no vapor. no water drops, and no sun light contained much sait.

Vibration | Not more than 0.5G

4-2 Direction and Space
(1) Installation direction

should be over-heated.

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

(2) Space

surrounding, as shown in Fig. 4-2.

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

Including obstacles such
as wiring ducts

/

4-3 Caution on Installing inside a Switchboad

SNONCN N N N NN NN
More than 50

More than 120

—

———v .

AR

More than 50

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

N

More than 120

. surrounding the inverter with parts, heat generators, etc.

ST T
Fig. 4-2 Space around Inverter

(1) The temperature inside the switchboard should be kept at not more than 50°C..

(2) Considering an increase in temperature inside switchboard, do not store in a small sealed box nor fill the space

A\

NN N N

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

and Fan may result in preventing the
temperature surrounding the inverter from
reducing to the specified value, even if the

has been installed.

The improper installation positions of inverter

fan which has the required cooling capability

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

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

Q-Pulse |d TMS868

(a) Horizontal arrangement

—

Air out —— Air out
D

(b) Vertical arrangement

Air out — Air out
—_l o ! -

Inverter Inverter
oo oo
LY 2
Coaling fan

™~
Partition
board

Fig. 4-3 Inverter arrangementé in a switchboad

-6 —
Active 10/12/2014
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5. Connection and Wiring

Connections should be carefully implemented in accordance with the following procedures. After completing the
connections, be sure to confirm that each wiring has been properly provided. Note that the incorrect connections may

cause damages the inverter as well as its improper operation.
5-1 Terminal position and Connections at Shipment.

Under the top cover, the main circuit terminals and control circuit terminals are arranged at the bottom part of the
nverter. At the time of shipment, P1-(+) (except (D to @ shown as below) and CM-THR are connected with short-circuit

_conductors.

NOTE: In the following inverters connect the DC reactor to P1-(+), otherwise inverter does not operate.
@ Inverters of 75kW and above [G7 series 200V/ 400V]
@ Inverters of 75kW and above [P7 series 200V]
® Inverters of 90kW and above [P7 series 400V]

I~
Control printed board
Contral circuit terminal block
' TBS
[ ]ae]cre]em] o Jan]me[ v [cifxi [ [ a [ou [anTrr [aur] TB6 T84
Wmﬂmbwhvlror[ NEE [Fwo[nsv[ax[c»«[rm[nsﬁﬂuq [cm| lEzJ [m] JnTI
L]

&
%

Main circuit terminal block

02 L1 L2 L3 U v w (-) P1 (+)
GND(PE)
= INPUT © OUTPUT
Fig. 5-1 Terminal positions and connections at Shipment
5-2 Main circuit
CAUTION: Be sure that the power supply is never connected to the U, INPUT

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

(1) Connection for Power supply
Do not fail to connect a breaker for wiring (MCCB) between the three-phase
circuit power supply and the main circuit terminals (L1, L2, L3). The phase
order matching is not required for the connection. Also, connect Magnetic

Magnetic contactor

contactor (MC) to cut off the power supply when the inverter protective I I I (MC)
function agtuates, to prevent faults from expanding. . Breaker for wiring
If the MC is turned on and off by a run and stop command, the interval of }—}—)

MCC8
switching should be less than once an hour. Otherwise, the inrush currents T T T ( )
will reduce the service life of the internal components. When the inverter is
turned on and off more than once, keep the MC on, run and stop by FWD

v ‘Three-phse power supply
or REV.

Fig. 5-2-1 connection for Power supply
(2) Connection for the Output side ‘

(@D Cut off the power supply before connectig the output wire. When the
connection has been made while the power supply is ON, a voltage - QUTPUT
may be impressed between the output terminals, even though the
inverter is in a stopping state.

NOTE: When the inverter output terminals (U, V, W) have been
connected as shown in Fig. 5-2-2. Forward command wili
bring the motor in the counterclockwise rotation viewed
from the drive side (at Japanese standard motor). When the
rotation is reverse, switch two phases among phases U, V,
Ww.

Forward
(CCW rotation)

Motor

Fig. 5-2-2 connection for Electric motor

-7 =
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@ Do nat connect the power supply to lerminais U, V, W

nicsresulting damaging them.

INPUT  QUTPUT

i

MCCB‘[ LR
i

L N

Three-phase
power supply

Interiock required
lo prevent the both
from Heing ON at
the same time

!
L
222

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

(3} Connection for DC reactor for Power facior improvement

‘( SPO11 Caswell Street East Brisoane SPS Maintenance and Instruction Manual OM Manual

A voltage externally impressed will damage the invertes. For this reason, when the commergial switching operation
is performed, as shown in Fig. 5-2.3. be sure o install Magnetic contactor (MC-2) and to provide electrical or
mechanical interlock 1o prevent Iu'rning an MC-2 in the operation using the commercial power supply.

(3 The conneclion for capacitor is not atlowed: gtherwise, an inverter and a capacior will be overhealed due to harmo-

QUTPUT

Pase agvanced

__/\\/1 capacitar
i

Fig. 5-2-4 Prohibited connection
for Capcitor

Cetach a shor-circuit conductor

In the case of connecting DC reactor to Inverier which is not
equipped as the standard (supplied outside the unit). detach
a short-circuit conductor between lerminais P1-(+)
connecled at shipment, and then connect [o those terminals.
As to find the location of a short-circuit conductor, look
round a port for conductor-connection in the unit (inside)
where the conductor is connected.

connected at shipment

N

DC
reactor

Fig. 5-2-5 Connection for DC reaclor

{4} Connection for Grounding terminal

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

It is necessary to provide the grounding in order {0 be protected against an electric shock due to an electric leakage

and to reduce effects of a noise. Preferably, the grounding should te providad for its exclusive use.

If it is not possible to have an exclusive grounding, then the alternative one is a common grounding io connect to a

ground wire for other equipment at the ground point. :

Avoid the grounding where the ground wire is used in commaon with other equipment. The size of a wire needs lo be

thick, and the distance shou!d be short.
{a) Grounding for a exclusive

use (Goed)

b} Grounding for a common
use (Possible)

{€) Grounding for uge with
a common ground wire

Other
devices

Qther
devices

Qther
devices

Inverter Inverter Inverer

GND (PE) GND (PE) GND (PE)

Class-3
grounding

Class-3
grounding  ~

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

Tap change for Auxiliary transfarmer

when the supply veltage is 400-440V/400-460V 50/60Hz,
change the tap, U1.

When the supply voltage is 380V 50/60Hz,

change the tap, U2.

L1 Inverer

Power 8]
Supp!v:tw

A

Terminal block (TB7)
U1-V: 400-44v400-460 50/60Hz
U2-v. 380V 50/60Hz '

Fig. 5-2-7 Connection for Aux. Transformer 19 e

urug Y

Aux. Transtormer

—8—
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5-3 Control circuit

5Pd1 1 CésWeﬁ Street EOéT Brisb'oné SPS MoinTénon(fe ona Ins%rucﬂon Mo—n_u-oI.O-M Iv.\or_{uol

Provide the wiring in accordance with the following diagram and descriplion. The funclion of each terminal should be

_referred to "Terminal, 11-4"

Muliisieg irequancy selection

{Open collector o
auipul} Current input: : 5
g ',5 a4.20ma, —a———— f E 5
E_g 5 Auxiliary inpul: 5 § § §
Host canlacior 5c 2 = — 2 9 g 2
2 T % o=V o o o S 0RO :
Tun-on command §3 .8 Frequency | | ] g ,E: IE 3
buput {1a contact o & §g Eg meter [ ] (o] s Giec-ple z
c & 2 =2 - = 52| & =
output) zE g% BE £ 2| 3 3
a3 93 ¥3 = “| & o
/ NOw g OF 1 g ..-5 = =
T A——TT 3Tl ©
+ I ] <E | <
LAX2|CME[FAH‘ oL ]FM FME[ Vi | c1 | X | xz[ %3 ICMRT' mz[mn TB6 B4
T
|30A SOBTOCIRUNI Lv [ror] 11 [12] 13 [rwolmev]ex | Jom]maasti ey [Gml IGF?I RO ] | TD—I
| _.-1 -
| ————T1 o c Ground faukt deteglion Auziliary control power
| 1 E ] .
= I - - ; inpul sLUpply _
Alarm outpul -‘;_" o g z g 3 : Cp
c = ] =] =
1C cQniact oulput g £ o Lg: = = - 1 2
{ oulput) 3 g 3 Olg |g O|g : gO|'=O§ E;
5 = 2 5 3 2
T 3 3 : oz oliols [0 ZofZolibs
g £ L] Polenliometer 5 H Q A F = 5 <
£ =] - < Z @ £ a 3 > | &
9 2 z 2 5 ] e 22| =
sy2talaial g]i:)¢8
N~
{Cpen collecior oulpul) Twisted wire.

{Nale) r_,_J mark ingicates the use of Shielded or

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

{1) Winng for Control circuit terminals

NOTE: For the wiring control circuit terminals, use a
shielded or twisted vinylwire, and keep the
distance not less than 100mm away from the
main circuit. However, if wire-crossing is
inevitable, wire each to cross at the right
angle, For the longer wiring route, a twisted-
shielded wire is recommended.

Keep not les

than 1G0mm

inverter control circuil wiring

/

RN Main circuil wiring
I

1

Case of VSF wire

i . Twisted Pich
P=(10-18)xd

P—

Diameter of wire

Fig. 5-3-

(2} Connection far Control power supply auxiliary input terminal
The control power within the inverter is usually supplied
from DC intermediate circuit.

When the protective circuit actuates, if a magnetic
contactor of the power supply side is turned off, that wiil
result in cutting off the conitroi power of the inverter, and
therefore the fault display and the collective alarm output
signal cannoct be held. When a continuous actuation of
the protective circuit is required, connact with Aux.
Control power supply terminal RO and TC as Fig. 5-3-4.

Fig. 5-3-4 Connection tor Control power supply

-5 -

Active 10/12/2014

| -_Keep not less
than 100mm1
DT O

2 Wiring for inverter control circuit

MCCB

TT‘T

3-phase power supply
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{3) Connection for Frequency setting/ Monitoring terminals
For the input voltage polarity of each of Frequency selter connecting terminal (12) and Voltage input auxiliary terminai
(V1), both (+) and (—) are applicable. When a frequency setter is used, the polarity can be switched by means of

. switch SW1 on the printed board (See Fig. 5-3-6 for the installed location).

| Note that the polarity at shipment is set at (+).

. Control printed board -

e
N SW2 SW1
- Control -
%i 5 printed board 1
. DC 10V S:;’ '3 | 85 Control circuit terminal blocks
| DC +1wv 2 ov [ 1 186 T84
i =4 o L [ommal_J-(GA1]_[Gre] [ro[  [10]
! L L2 @ LJ @
LI[J L X
ov
I [ I Fig. 5-3-6 Position of switch SW1 and SW2
e N S E B R A T |
' N i (a) DC+10V Output (b) DC~10V Output
s &2 .
3@ £ £ QE, Short-circuit piece Short-circuit piece
= S o
gg 08 fb é £ Swi l SwWi1 SW1 - [ w1
$E 3¢ - -— !
&5 55 jaco o}
' 123 123

Fig. 5-3-5 Connection for Frequency setting Fig. 5-3-7 Switching of SW1

terminal and for Monitoring terminal

{4) Connection for Current input selection terminal

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

Terminal AUT-CM ON

.gIHIIZ{IJE ELI Cl()(l X2[X3rCMb;[HT2lAU‘TI

Frequency setter
Voltage input

Current input
(4-20mA)

Current input
selection

Current input
4-20mA

Frequency setter
(Voltage input)

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

(9) Cohnection for Frequency meter terminal

P

Although output frequency is digital-displayed, when the
external display such as a display on the inverter panel is
required, connect a meter to terminals for the frequency

meter (FM1, FM2). Instruments, either analog or digital types,

can be connected. Set SW2 in accordance with the
instrument used, as shown in Fig.5-3-9. The setting at
shipment is for analog instrument.

NOTE: The frequency meter (FM1, FM2) circuits are

designed for meter. Because this circuit has filter, -

the response time of output is approximately 3sec.

Q-Pulse |d TMS868 ——— . .

—10 —

Active 10/12/2014 . e

(a) Analog output (b) Digital output

Short-circuit piece Short-circuit piece

SW2 [ Swe  Sw2 l SW2

-y A - e

123
Fig. 5-3-9 Switching of SW2
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1
{(6) Connection for Qutput interlock terminal
When the magnetic contactor (MC) is used on the
inverter output side, Connect NC (Normally closed)
contacts of MC belween IL-CM.
For using this terminal, the inverter is able to restart after
Power failure. When the power faitlure occurs and IL-CM
is closed, the output frequency is memorized and the
inverter stops. When the power is reapplied (IL-CM is
opened), the first inverter output frequency is the
memorized frequency at the power failure. The frequency
is reduced at the predetermined rate untit catching the
motor speed. After catching the motor, the inverter
accelerates or decelerates to the reference frequency at
this- time. ‘

!

(7) Connection for Alarm reset switch
To operate-alarm reset from the other place than the
inverter (the inverter panel, etc.), connect a self-reset
switch to RST terminal, as shown in Fig.5-3-11. Note that
the application of this terminal allows a parallel operation
to be performed with the reset key of Touch panel.
Therefore, careless operations at setting parameters and
retrieving faults may result in inputting a reset signal,
careful operations are required. )

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

input terminals

In this circuit, voltage and current such as those shown
in Fig. 5-3-11 are impressed.

Due to micro current, the contacts to connected should
be highly reliable contacts for micro signals, e.g.: Fuiji
control relay: HH54PW, etc.

(9) Contact capacity for Contact output
The capacity is: AC250V 0.3A (COS ¢ =0/3)
In case of switching a large capacity magnetic switch,
use a relay which has a large capacity of contact as
shown in Fig. 5-3-12.

10} Connection of Open collectorer output terminals
For the use of these output signals, it is recommended to
use a relay output unit (MCATI-RY). If not, the electrical
specifications for open collector are: DC27V max. 50mA
max.

SPOT1 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

CAUTION: Be careful to protect it from damage due to
surge voitage and not to mistake power
supply polarity.

() Connection for Surge absorber

' HEIEIEREIEITS

MC
Q__O

ON between IL-CM: Inverter stops

OFF between IL-CM: Inverter restarts

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

O Jrwolpev]axJcu [mafast [

a .
DDCF:JésnXA approx. DC24V

0 .
‘— Reset switch

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

.

EXI AX2|CME([FAR ;

Large capacity of Magnetic
contactor DC24V

Fig. 5-3-12 Amplification of Contact capacity

e

 cmefFanfod] 3

0C24v

-—

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

CAUTION: Connect a surge absorber directly to the both ends of the coil which is a the causing source. The wir-
ing should be as short as possible, 20cm at longest.

When a magnetic coil circuit such as a magnetic contactor, control relay, and solenoid vaive, opens and closes, the
current will sharply fluctuate resulting in generating a surge voitage (noise). In some cases, this surge voltage may
cause to misoperate the electric circuits of Inverter and the peripheral equipment.

— 11 —

Active 10/12/2014

Page 55 of 376

R —Y




Table 5-3-1 Application of Surge absober
(Circuit voltage: Not more than 250V)

CR filter or Diode
Magnetic contactor DC {S2-A-0 or the equivalent
(Main circuit) AC | Diode er S2-A-O

DC | $1-B-0O or the equivalent
AC | Diode or S2-B-O
S2-A-0

Dode

Equipment

Auxiliary relay

Solenoid braking DC
Braking clutch AC

» Specifications of S1-B-O and S2-A-O
: Refer to “12. OPTION" (Page.64)

5-4 Braking circuit

SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

DbC

Of

Diode

Fig. 5-3-14 Connection for surge voltage

+ Capacity of Diode (when the current of the operating coil is no more than 1A)
ERB44-06C 600A 1A (Surge 30A/10ms) (Product of Fuji Electric)

inverter and braking unit.

CAUTION: If the (4)-(—) terminals are short-circuited or connected a braking resistor directly without a braking
unit, damage to the inverter will result. Do not fail to match terminal symbols (+) and (—) betwéen

{D As shown in Fig. 5-4-1 the number of braking units and braking resistors in the combination differs in the type of unit.
Connect them as the instruction of the Table 12 (2) Braking unit and Braking resistor specifications (Page 63, 64)

connect, the braking circuit will not operate.

NOTE: Detach the short-circuit conductors connected between THR-CM at shipment, and connect thermal
: contacts in series so that both the braking unit and the braking resistor will be OFF at overheating. If not

(a) Braking unit X1
Braking resistor x1

(b) Braking unit X1
Braking resistor X2

(c) Braking unit X2
Braking resistor x2

CM‘THR

The setting at shipment is (b) in the figure.

(a) Braking unit where terminals 11, 12 are connected

Short circuit piece

SW1 ] SW1
(o= v
oo R
123

-Pulse |d TMS868
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L HPl
3 3 <
o~ o~ o
v A 2
5 3 A J N
H T
o] o & =
c c =
'z . 'z - x -
® © 2 Lo | &€
@ > @ > @ >
; o8 |t
> g
© 3 L s
—~ - ~ >— - 3
: S
ey . £ 21 08 1P 2l [ o8P o .
s e o= (= [g c S
x O Z Qv : Z 5
T H R M £ £ e
— - 172}
@ @ <D ® © =
X 1 I @ &
o o
c Qo
x
S >
o @

Fig. 5-4-1 Connection for Braking unit and for Braking resistor

@ When 2 braking units are used, set Switch SW1 on the printed board of a braking unit as shown in Fig. 5-4-2 ().

(b) Braking unit where terminals-O1, O2 are connected

Short circuit piece

swi | w1
N ==
@ — G,
123

Fig. 5-4-2 Switching of SW1

—12 —
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6. Touch panel
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6-1 Function and Configuration of Touch panel

The setting/ display apparatus installed on the front panel of Inverter is calied Touch panel, which is used for the data dis.

pleiy and the parameter setting and modification. Inverter is operated with the parameters set by this touch panel and with
the external operation/ control commands. The flow of this actuation is shown in Fig. 6-1-1.

{Touch panel)

{Touch panel)

Power supply

- _‘-.] Function seleciton, Monitoring. Seting.
- and Modification and Function available
for setting and modificauon:

noaoaaq:.~| Function selection, Monitoring, BRAAAAR "
§6888g: - Selling. and Moditication 888880 ‘
HEEDEE EHEEE]
A
v Y
oN Forward/Reverse commands
> > (FWD/REV terminals: ON) >
Operation
Standby(Stop) Operation |«
OFF Stop command
< < (FWD/REV terminals: OFF) |«
{BX terminai: ON)
Resel Trp Protective function
——————— - — actuation ,
commandl” | (Stop) (OC1, Ov. OH2, etc)

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

Table 6-1-1 Functions of Keypad

Controt command
(External commands
such as conirol
command freguency
setting)

Function

Description

Operation monitoring

Monitor the operation states of Inverter

. Parameter setting

Basic parameter

Set data required for operation

Auxiliary parameter
Correcting parameter

Set data required for control

Adjust output signals to match with instruments externally installed

Set data protection

Protect set data against careless operalions

Fault display and retrievai

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

Reset -

Data reset at parameter setting, Set error display reset, reset to return to
operation monitoring mode after completing the setting, and fauit reset

Table 6-1-2 Display characters

Numoer | OPRS | Numper | DRV | Lerer | GIRVES | Lener | RAVET | Leer | JRARS
0 7 5 5 A 3 F 3 U T
1 : T 6 5 B 5 H ¥ v U
2 2 7 7 C r L L ACTIVE )
3 3 8 g D ; o) g INACTIVE -
4 Y 9 3 E £ R -
- 13 —
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Function selection indicator

Function display indicator

Data display indicator

SPOTT CaswettStreetEostBristbareSPStvtaimtenance and Instruction Manual OM Manual

Unit indicator

Display the selected digits
at function selection. But, in
the data display retrieval
mode and the parameter

Display, in two digits, a
selected function in number

(Code)

;__l |

Display operation data each
type of parameter setting
data and fault states.

-

THE LED on the left of each
unit symbol corresponding
to the contents of a data
display.

Set key

select Parameter setting
mode.

) B Selection order

® Function: JJto 05,

25t .'_',‘,':._
FitoF 3,750
FUNCTION DATA

® Other functions
FUNCTION DATA

L]

i)

| N

1 B When the data on the
data display is flickering.
! you can not change the
: selection by pressmg
Try the operation after
stopping the fiicker by

pressing or
[Reser]

- Q-Pulse Id TMS8648

indicated by the arrow in
the figure below.

— T
T T
R X
LT, e o
~ e DT e -

N -

!

far}
‘\’4/

)

® Values which do not
represent an inverter
function are skipped.

® When parameter data
setting, values are set
limits of lower.

Fast key

setting mode (when shifted e 1 f —
the sellected function to the
data display). the both two FUNCTION DATA
digits will go out. ) HZ ar/min
! as
poH8Eg: -
S
I
v
SHIFT /N FAST A\ SET | |RESET
A A h A
Shift key Up key Down key
Used to set and retrieve of The digit selected with the The digit selected with the
functions and data. And key changes as key changes as

indicated by the arrow in
the figure below.

':‘('—"'\

] i

‘I"|(‘I“N— ~—
! -
R R et A

e &
L)

\‘

N
\l}

® Values which do not
represent an inverter
function are skipped.

® When parameter, data
selting, values are set
limits of upper.

The speed at parameter setting can be increased with

combinations of ~1

M Moderate speed can be achieved by pressing one
time, and high speed by pressing it two times, while

pressing or . Release or to

clear the moderate and high speed settings.

~ |or| \ |= Low speed
A~ Jor[ ]+ [FasT | © Moderate speed
U~ Jor[[~ ]+ [FasT |+ [Fast ] = High speed

— 14 —
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Used to enter set data into
the memory at parameter
setting.

® When a new data has
been set, the data will
ficker. Pressing
will enter the data into the
memory, and then the
flicker will stop.

o Note that the data which
once have been entered
(stored) in the inverter do
not disapper even after
turning off the power
supply.

Reset key

Used as follows:

-- ll Parameter setting mode

® Reset of Set data

Press prior to
in parameter

setting mode, and the set
data will be cleared so
that you can return to the
original data.

® Reset of Set error display

Press it after inverter
stopping when “Err” has
been displayed due to the
incorrect setting, and the
set data will be cleared so
that you can return to the
data preceding the setting.

® Return to operation

monitoring mode after
compleling the setling.
You can return to the
function for operation
monitoring which had been
selected and displayed
before setting parameter.

Fault monitoring mode
o Fault reset

Turn off the run command
and press after
solving the problems, and
the pretective function
actuating will be cleared so
that you can return to the
function mode selected
before the fault occurred.
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6-2 Basic operational procedure of Touch Panel
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v

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

Power supply

'

FUNCTION DATA O Hz Or/min
[ Ll F1185 B

[ R ov 0%
While CPU is reading inside
data, the Data indicator will
flicker continuously.

FUNCTION DATA .
W Hz Jr/min

gA Os

Dov O%
Operation mode which was
monitoring before Power off
is indicated.

2
[y

!

Function
selectional
operation

'

N

Select the 2nd digit of
' Function

v
FUNCTION  DATA

|

-

!

@T

FUNCTION  DATA W Hz (Jr/min
10) T2 1000 B B

W Hz Jr/min
OA Os
gav 0%

Select the 1st digit of
Function

@[ /| Set the 2nd digit of Function

FUNCTION DATA
R I

l Selected function data is

OHz OJr/min
i DA s
O%

indicated

Data setting
Yes

End

I

v

Data Setting
Operation Start

FT

—

7

Change the Parameter mode

FUNCTION DATA

([]E][ 121710
¥

OHz dJr/min
DA Hs
0%

/N | + |FasT

Change the data

|
&

!

FUNCTION DATA

T OHz Or/min
l l ey od OA WS
Ov O% ’

s0 you like to decrease it.

l:
Respected setting Data exceed,

FUNCTION DATA

T ] IDHz[]r/mm
[ o ol OA RS

O w—

Data Setting

SET

The Set changing order is not
supplied to the inverter, until you

press the key.

FUNCTION DATA

L]l [F18]E ]Sﬁzﬁim”

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

End

— 15 —
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(Note) Marks . Bl indicate lighting at Function selections and Unit indicator.
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(1) Function selection

6-3 Function selection and displayed data retrieval

d Instruction Manual OM Manual

Examples of Operation and display .
Case to swich a mode from Set value display mode for the number of poles of motor (Function:

function selection indicator (). Then, the
2nd digit of Function will be selected.

SHIFT
two times

= OHz O ¢/ min
:/é-.l 0a D
-

S
0%
@

procedure J) to monitoring mode for Synchronous speed {Function: 3.7)
Operation Display Description
FUNST'?N DATA (OHz Or/min | Display Function and Data for the number of
—_— m ga QOs poles of motor. (Display ex.: In case of 4-pole
- v O% motor)
Press and confirm the light of the | Press FUNCTION _DATA

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

Press or to set the code

of the 2nd digit of Function required. At

Press

4

FUNCTION DATA
HiA NERE
-

WHz OJr/min
OA s

Change the display at the 1st digit of Function
to 1 as well as that at the 2nd to {] to display an

of the 1st digit of Function.
The function data set will be displayed in
the data display, and its unit indicator.

g

wo limes

XA

1_: l_l,l OA Ods
av d%

EHE
1w

this time, the code of the 1st digit of three ov O% output frequency at the data display. (Display

Function will be set at /7. times ex.: When output frequency is 60Hz)

Pressin HIFT jone time will put out the FUNCTION DATA ) - - . .

RO 9 L P . Press ) — ——— WHz Or/min | Switch the lighting position of Function selection

function selection indicator (D and light ZI0I0) oa Os indicator. allowing the setting of the 1st diait of
{ (. and then the 1st digit of Function wil eTme = OV O% lFurllccz:tic?n’ alowing the selling of the st digit o

be selected. O '

Press| ~ jor| \/ |to setthe code FUNCTION DATA

Press OHz M s/ min

Chéange the display at the Tst digit of Function
to 2 to display a synchorous speed.

failures.

(2) Display examples

Details should be referred to "6-4", "6-5",

(Note 1) Marks gmm. Bl indicate lighting at Function selection indicators and Unit indicator.
(Note 2) Without the foliowing cases, these displays will continue until a new function data is set.
Q)] operation after completing the parameler setting or changing.
@ After completing the setting or release operating of “Function 99 setting data protection”
©) operation at occuring an fault and after retrieving of contents of fault, operating conditions at the fault, and contents of Past

(Page 17 ~ 21)

Display item

FUNCTION

DATA

Unit

2nd digit{ 1st digit

4th digit

3rd digit|2nd digit| 1st digit | display

Frequency (When output frequency is 60Hz)

]
[

I i
L) e o

B Hz

Current (When output current is 100A)

n
o

i i [
f I .

A

Voltage (When output voltage is 400V)

i~
1t

ot m i
1 =] [

. Y

Speed (When machine speed is 1750r/ min)

x]
[

AR

R r/min

Time (When acceleration time is set at 10s.)

1
1

B

Percentage (When torque limit is set at 120%)

Ly
iy

M %

' o Lo

Code (When torque boost is set at “3")

o

set “to be specified”™)

Selection (When automatic and energy conservation operations are

Factor (When frequency monitoring factor is set at "50")

No. of poles (When the number of poles of motor is set at “4”")

Ly -
o

State (When the state of input terminal is “In forward operation™)

£
o

deceralating)

Fault (When the 4th digit ! indicates the first fault in overcurrent at

~
[ ]

that of the upper limit frequency)

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

operation has been set)

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

Q-Pulse |d TMS868

(Note) Mark B indicates lighting on Unit indicator.

- 16 —
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(2) Monitoring for_clisplay dala (input and output signal)

B

e

| Exampies of Operation and digplay '
Procedure Case 1o conlirm whether open collector output terminal FAR has been output
Operation Display Description
e ———
FUNCTION DATA CJHz @/ mi '
' z rfmn
_ HE BEF Example cortinued from {1)
[T Ov g%
Press [SHIFT] [~ Jor[ ~ 1o select FUNCTION DATA .
— L~ Press OHz Ortmin | Select the autput signal check function to
Cr = s

”;]e FUHCIIC:]H requlfed. Tr?e contgnts of H Sla| .l Oa Os display each state of AX, CL, LV. [ o: Cutput
shown n the function column wil be five times - gv g% signat received, - No cuiput signat received)
displayed in the data display. '

Pressing [ SHIFT | will put cul the function FUNCTION DATA

selection indicator (@), it will change to Press 5 = JHz Or/min | Putout the funclion selection indicators to
Data retrieval moda. Al the same time, it E.! aA Df switch to dala retrieval mode. No changes in
will allowed the retrigval for lhe data one time C‘% av 0% other displays.

dispiay.

p P nd th ntents of o will F NCTION DATA . ) - )
brez; ,_na rrtwbe IC?an rslr? =W Press Y D Hz Or/min | Swilch the display contents to the confirmation

. : g6.p g . state of RUN output signal required at the 2nd
in turn will display each conlents | one times ) h o
T £ in order FAR S,gnal is digit on the data display.
OfL @, o inorder. displayed at this digit

6-4 Parameter setling

Procedure

Examples of Gperaticn and dispiay.

Case to modify the selting of base frequency S50Hz to 60Hz:

Press | SHIFT { to select the 2nd digit of

Function. and press| ~ |or| ~v [|tO

set the 2nd digit of required function.

Press to sel the 1st digit of

Function,

Press[ A~ | - or [~ Jto set the 1st

digit of Function required.

when is pressed, the function will

shifts to parameter setling mode.

Operale with the combinations of [~
[~ ) [FasT ] 10 set data.

Confirmm the set data. At the time.the data
is flickering.

For revising data.use [~ | -
to reset il.

Press 10 determine the entry, and

the flicker of the set data will stop, and
then the inverter will cperate with data
sel.

Press [RESET] 10 stop in the middle of the
operation.

When selecting other fumcuon press

SHIFT | 10 switch to function selection

mode.

Cperation Display - Description
Setling A . .
arocedyres FUNCTION DATA &2 O/ min Display [ at the tst digit at the same ¢f setling
1/ mi . . .
Set the OA Os ! at the 2nd digit, and aTso display the max.
. - Oov O% frequency on the data display. (Display ex.:
2nd digit .
) When the max. frequency is BOHz)
of Function
FUNCTION DATA . . .

Press nD —5 WM Hz [Jr/min | Change the lighting position on Function
. wid] OA Os selection indicalor to select the 1st digit of
one time - Ov O% Function.
Press FUNCTION DATA WHz O/

z rf mm . L. . -

' h h he 1 F n

OA Os C ?nge;j_t eldlspalav at the 1st digit ?f unclio
ora Trme = == Ov O% 10 | to display the current set base freguency.
Press FUNCTION DATA mHz (e

Z rimin - . . . .

P Function selection in r itch to
DF\ Os ut out Fu ctrq selection indicator 1o switc
- 0% parameter setting mode.
one time
Keep
FUNCTION DATA T
— z [Jr/min . ) )

e rTease A, = Df Sics)m‘llerlm the set data flickering on the data
it when the ao . av 0% play
display Flicker
shows 50
Press FUNCTIOM  DATA WHz O

z rfmin . . .

ST - DA D 5 Stop flickering 1o enter the_ data into the
| memory ,
Flicker stops

Pulse |d TMS868
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WARNING - HAZARD OF MOTOR OVERSPEED:

The maximum frequency is 400Hz, which is equivalent to 12000r / min of high speed rotation in 4-pole motor. In
such condition, the incorrenct setting may resuit in a catastrophic failure for the machine.in order to prevent this,
i : High limiter of output frequency upper limit is provided. Set the upper value with this function to carry out
safety operation.

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

NOTE: Set the parameter during inverter stopping.
If you set the parameter during inverter operation, the data display will dispiay the error code.
Few parameter can be set during inverter operation. Details should be referred to “Functions table 11-3”
(Page 33, 34)
“Inverter stopping” means to the states as follows.
@ State changed function display of operation mode from L gJ display after power has supplied.
(D Stop state after providing stop commands. (FWD, REV-CM: OFF)
(© State provided free run command.
@ After turning off fault display.

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

Ly

2 !5, !5 and 23~ 29 can not be made is shown as follow:

1st order {4 : Output frequency high limiter
2nd order /5 : Output frequency low limiter
a0,

3rd order 23 ~ c'5: Multistep frequency selection
4th order {J : Max. frequency / J: Bias frequency, !5: Frequency setting gain

NQTE: The priority order |n the case where the inter-harmony among parameters on output frequency: {J, /
I} 1}
i

NOTE: For the use of the following parameters, note that /*: Output frequency high limiter and /5 : Output
frequency low limiter are not apphcable to them.
25 . DC braking start frequency J7: Starting frequency

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

NOTE: For setting 43 Digital frequency monltor coefficient and 53: Analog frequency meter calibration, switch,
in advance, the output selector switch for frequency meter (SW2), as shown in Fig. 5-3-9.

NOTE: The functions having Active ( o ) of Inactive ( - ) are also set by using or .

: Active ( o), : Inactive (- )

NOTE: it the following operations are done, the data indicator displays setting error.
But , the inverter continues to run by the data before setting. In these cases, after stoppmg the inverter
ar d puchlnn the lg:::?] set the data once more.

—-18 —
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6-5 Fault display and retrieval

(1) Display and retrieval of fault contents

Procedures

Example of operation and display

Case, al braking using braking unit and braking resistor in the option, where the protective func.
tion has actuated by detecting overvoltage and heating of the braking resistor at braking:

Description

I BATARI ) R 2 REE 1PN ERT e £ A Al

When a fault has occurred, the mode will
be switched from other monitoring mode
to fault monitoring mode, =17 . the fault
order 1 ,and its class will be d|splayed in
code, and then the function selection in-
dicator (2) will light.

T ———
Switch automatically to fault monitoring mode.
The class of the first fault is displayed, and the
code will flicker.
(Display ex.: When the first detected fault was
overvoltage)

The details of the fault need to be re-
trieved since it may be complex. First,
press to switch to faultdetail re-
trieval mode. At this time, the function
selection indicator Q) will turn off.

Operation Display
FUNCTION DATA OHz O/ min
r 1l
— | QLI 08 O
®
Flicker
Press FUNCTION DATA OHz O/ min
il
FIS 18] 04" D
one time %
®
Flicker

Put out the function selection indicator to swiich
fault retrieval mode. No changes in other dis-
plays.

Press [ ] and the 2nd fault details

(order  and class in code) will be dis-
played.

FUNCTION DATA

Press OHz O/
.ml DAZ DKS min

one time
F||cker

Display ' at the first digit on the data dispiay,
and the class of the 2nd fault in code, which
will start flickering. (Display ex.: When the
second fault was overheating of a braking re-
sistor)

Press again, and similarly the 3rd
fault details will be displayed. For the
rest, repeat this operation until no class of
fault appeéars.

’

FUNCTION DATA

ChEaakn: 1

Press

one time

No display on the data indicator since there is
no 3rd fault.

The conflrmat:on of fault has been completed at this stage.
When the confirmation on the operation data at fauit and the fault h|story are not required, press after solving
the problems. By doing so, the protective function actuating will be cleared, and the monitoring operation mode on the
indicator will switch to that preceding the-occurrence of the fault to get the operation ready.

When you confirm on the operation data at fault and fault-history, operate as following.

Q-Pulse |d TMS868
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Procedures

Example of operation and display

Operation

Display

Description

Press to select the 1st digit of

Press
SHIFT

FUNCTION DATA

o :7 8: Os
gv

Example continued from (1)

: Function. wo Trmes = 0% Select the first digit of Function
' Press FUNCTION DATA - Hz O /min
- mi. . .
= faul f .
i SR e rtimedierct e
one time = av a% P y ’
Press FUNCTION DATA |z e/ min
z rimi N .
_ oo Display set frequency at fault (Display ex..When
I dOA ds
Press to select £ / HBE set frequency was 60Hz)

frequency will be displayed.

o
=
@
3
®

av O%

Similary, press inturn, and: 5.2
Set frequency , £ 3: Output current, and
4 :Operation state will be displayed.

Y
0[]

o
3
(0]
3
1]

FUNCTION  DATA

OHz Qr/
7 s as "

™~ 0%

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

Y

g

FUNCTION DATA

E‘JZ%é’m‘”

Display, in code, operation state at fault (Dis-
play ex.: When the rotation was reverse)

When £ % has been displayed, press

] to switch to operation state re-

FUNCTION DATA

ETLL -1 3;’2 53""”

Switch to operation state retrieval mode. The
function selection indicator will go out. No

trieval mode. one time changes in other displays.
Press FUNCTION _DATA QOHz O/ min . .
: . 1 Ba Os Change the conten?s pf the dlsplay (Display
i : b ] av O% ex.: When voltage limit was actuating)
‘ Press[_~\_] and the state at operation | One time
1 will be displayed in code, Press
in turn until no display will appear. Press FUNCTION DATA OJHz O)r/min A . .
- H‘ D A D S No displays. The operation state retrieval has
one Tme been completed.

(3) Fault history retrieval

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

When you retrieve the fault history, operate as following.

Example of operation and dispiay

Procedures - - o

Operation Display Description

Press” FUNCTION DATA OHz Or/min
Press lo select the 1st digit of Example continued from (1)

. _ DA Os ! L .

Function. - == 0% Select the first digit of Function.

two times
When F 5 is selected by press . FUNGTION DATA
Lonly the fauit which was the first display Press ! COHz O/ min | Display the class of the fault which was the first
at the last occurrence of fault will be dis- .EE D A Os display when the last fauit occurred (Display
played in code. The 2nd and following one Tme Q% ex.. When electronic thermal was actuating)
faults retrieved will not be displayed.

Display the class of the fault which was the first
- - FUNCTION DATA

When ~5and - 7 are selected by Press Press — - CIHz Or/min | display at the time preceding the last occurr-
. the fault at the time back one FlEf 1Blo[i ga Qs ence (Display ex.. When overcurrent protective
time and two times respectively. one time - ov % function was actuating at accelerating)
At this stage, the retrieval for fault mode Press FUNCTION DATA OH Lo Display the class of the fault which was the fast
has been completed. [ET7[=i-i- - DAZ 8; M1 1 display at the time back two times since the
Press [RESET] after solving the problems one time :1 - v O% last occurrence (Display ex.: When fault data
and turning off the run command. By : has not been input.)
doing so, the protective function actuat- .
ing will be cleared, and the monitoring FUNCTION DATA & i | COmplete fault monitoring operation, and dis-
mode on the indicator will swilch to that  Press o T o DAZ %; M0 1 Slay the parameters which had been moni-
preceding the occurience of the fault to . ; i Ov 0% torerd before the fault occurred. (Display ex.:

get the operation ready.

When monitoring out put frequency)

Q-Pulse |d TMS868
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. NOTE: .

(1) The 2nd digit ot Function cannot be modified during fault display. On the other hand, the 1st digit can be selecteq
for fault-detail retrieval.

2 Reset command can be input by using [RESET] or alarm reset input terminal.

(@) When reset command is input, the erasing of the data display at fault and the moving-up of a fault history will be
executed.
Note that the second and followind faults have not been stored in the memory.
It is recommended to record these datas in view of the future operation and maintenance.

(@ Retrieval when no fault has occurred

Set the code (number) of an item to be retrieved with [SHIFT}, [ A ]and [ N/ ]For Funcnons FO-EH h ever,
because there are no fault inputs, the displays are: ---- on the data indicator, and - | -2 @ Hz, and WA
lighting on the unit indicator, while ~{1 and ~4 do not light. When 5 - £ 7 have been selected, each of fault histories

will be displayed on the data display.

(® When fault mode has been selected in the state of no faults to retrieve such as a fault history and then is
pressed, the mode will not execute the moving-up of the fault history.

‘When the control power supply is turned off during fault display, fault output signal will not be held.
Furthermore, note that, after the control power supply has been turned oft, if it is turned on again without efiminating
the cause of the fault, that will be detected as a new fault.

@L‘l’o reset inverter turn off all start signals (FWD, REV), and press key. |

7. Trial operation

7-1 Preparation for operation

Don't fail to check the following items before trial operation.

@ Is the input AC power supply complied with the ratings?

200V series: 3-phase 3-line, 220 to 230V/ 50Hz, 230V/ 60Hz

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

Are the input and output of the main circuit connected in good order?

(Input source faling under L1, L2 and L3, Electric motor, U, V, angd W)

Is the wiring of the main circuit and control circuit not in contact with the earthing or other terminals or not short-
circuitted?

is the panel mixed or attached with such forelgn matters as metals and electric wire chips?
Are screws, connectors, terminals, etc. not loose?

Confirmation of the operation of the external sequence circuit

@@e@@

7-2 Trial operation

For'safety's sake, disconnect the couplings and oelts with whnich motors and machinery are connected to allow
independent operation by motors. When operating with it directly connected with the machine, be careful not to cause
danger.
(D Set all operating switches to OFF.
@ Set the frequency setter to the minimum value.
@ Put the wiring breaker (MCCB) to work
(control circuits and sequence circuits will be turned active), size up the situation for a while, and check to see if
cooling fan is rotating normally and if nothing is found in the control circuit, sequence circuit, etc. (heating, fume,
i abnormal smell, etc.)
: In this case, make sure that the "CHARGE" lamp of the front panel is on.
@ Wnen (MCCB) is put to work, the data display part of the touch panel will display {afd and flicker for a while.
This is because CPU is doing the reading action of the internal data. '
After L ofld disappeared. it will set the parameter to check to see if the set data meet the specification.
How to check it is referred to in 6. Touch Panel. (Page 13 ~ 21)"
® Give a forward or reverse commang.
Check to see if the motor begins to rotate with the
frequency setter turned righward a little.
Make sure that the rotating direction is correct in such
condition.
‘ The turning direction of the motor is countercliockwise
: looking from the driving side (shaft end) of the motor by
’ the forward turning command.
When reversing the turning direction, set the operation
signal to the reversing turning command. If forward and
reverse turning commands should be put at the same
time, the motor will come to a stop, for which care should
be exercised.

forward turn
(counterclockwise)

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

: . - 21—
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’ ® Rise the frequency setter gradually and check to see if the inverter output frequency reaches the maximum frequency

of the motor.
The maximum frequency of the inverter has been set to 60Hz at shipment.
@ After confirmation has been finished, stop it once, set the frequency setter a little higher, and check to see if accelera-
tion and deceleration is made smoothly.
With this, the trial operation comes to an end.
Make operation with the load combined.
If the setting should be changed as a result of the trial operation, follow the procedures described in “6. Touch Panel."
NOTE: When FWD-CM or REV-CM terminals are connected, inverter does not start at power up, causing “OH2”

trip. To start the inverter disconnect all the FWD-CM, and REV-CM connections, press key, and
make FWD-CM or REV-CM connection.

8. Operation

Make operation in accordance with the following procedures.

For the items not included absent in the following procedures though it is carried in the procedures of the trial operation,

it is allowed to add procedures depending upon the circumstances.

(1) Put the power (MCCB) to work.

(2) Confirmation of “CHARGE" lamp of the front panei going on.

{3) When data are required to be changed, follow the procedures described in “6. Touch Panel”

(4) When a forward or reverse turning command is inputted, the motor will be operated at the setting frequency: provided.
It will not be operated when the set frequency has been set below the starting frequency.

(5) When changing the contents of the display or data changeable of the setting in course of operation, follow the proce-
dures described in “6. Touch Panel”

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

9. Maintenance and inspection

The inverter is composed of many parts.

Unless those parts operate properly, they will not develop their performance fully.

It is necessary to make good maintenance and inspection to prevent failure in the inverter beforehand and to keep on
operation of good reliability.

Inspection methods should be refferred to “Inspection List 14" (page 66).

9-1 Cautions in course of maintenance and inspection

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

9-2 Daily inspection

(1) Don't remove the cover, and check to see from outside it abnormal sound, smell, and damage are not perceived in
accordance with the inspection items.

(2) Whenever abnormal phenomenon should be found, make sure of its place and extent without delay.

(3) Check the contents of the abnormality. If the operation is allowed to be kept on, record the abnormal details for
referential data in case of a periodic inspection.

9-3 Periodic inépection

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

9-4 Periodic exchange of parts

Usually the life time of electrolytic capacitors are approximately five years and that of cooling fans are approximatety
three years, but the life times is different from this number of years in according to environment and working time per one
day.

Please exchange these parts before occuring the troubies.

— 22 —
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9-5 Measurement of main circuit electric capacity

Since the voltage and current of the input and output circuits of the inverter include harmonic wave, it is necessary 1o
select the measuring instrument type.

When a measuring instrument for commercial frequency, measure it with the measuring instrument shown in Fig. g-5.

For reference, the power factor will cause big errors by measuring a power factor meter because it will be subjected ;g
change in the harmonic wave current and output frequency.

When the power factor is required, measure the voltage, current, and electric power and calculate it from the followmg

-equation.

P
Power factor = ower(kW)

X 100%

/3 X Voltage(V) X Current(A)

Invertes

Electric.
motor

Power sourse

~Insulation test has been made before delivery from the works. -

Q-Pulse |d TMS868

Input side measuring instrument (power side) -;);g;ut side measuring instrument (motor
. Output frequency
item (Terminal FM1,
Voltage wave form Voltage wave form FM2)
Current wave form Current wave form
b Name of measuring Amperemeter Voltmeter Wattmeler | Amperemeter Voltmeter Wattmeter DC Voltmeter
’ instrument Ar,s,T Vas Wg.s.T Auvw Vuw.w Wuvw \
[ . . o Rectifier type L
3 . Kind of measuring Moving-iron . Electrodyna- | Moving-iron - Electrodyna- .
. orm ng-
: - instrument type or moving mometer type | type . |Rectiier ype | eter type | MOvaDle coil type
' iron type
Symbol of measuring { * ) g e
instrument o § o
.

Fig. 9-5 Measurement of main circuit and measuring instrument

9-6 Confirmation of insulation

Printed board

) Control circuit
It shall not be made as much as possible.

B85 terminal board 5
in an unavoidable case, follow the instructions below. I 86 T84
Wrong testing may damage the inverter, for which full attention L ]EF‘{ E”‘

must be paid. ®

Main circuit terminal board

s nonnnnnon

-[R+

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

(1) Main circuit
Make megger test (insulation resistance test) by using the
following megger tester.
400V series: DC 500V megger
200V series: DC 250V megger
@ Remove the external connections of all terminals
(including control circuit terminals) of the inverter, clean each component, and connect all main circuit termmals with
common wires as shown in Fig. 9-6.
@ Make megger test only between main circuit common line and ground (grounding terminal GND (PE) ).
® It the megger pointer indicates SMQ and over, it proves normat.
(2) Contro! circuit '
Remove the external connection of the control circuit terminal for earth conductivity test.
Use a high resistance range tester for the tester. Neither megger nor buzzer shall be used.

megger tester
Fig. 9-6 How to megger test

. (3) Cautions for testing of external main circuits and sequence control circuits

When making a pressure test and megger test of external circuits, remove all terminals of the inverter so that the
inverter may not be applied with the test voltage.

~ 23—
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10. Troubleshooting

it the function of the inverter is lost by a failure or if an abnormal phenomenon occurred, refer to the following diagnosis

and its cause must be pursued for remedy.

If it will not fall under the following explanation, if the inverter is damaged, and if its part was broken, or in case of trouble,
please communicate the matter to the agent you bought it or your nearest Fuji sales office.

10-1 Diagnosis and remedy in case protection function made action indication

(1) Overcurrent
Overcurrent Overcurrent Overcurrent at
during during constant speed
acceleration deceleration
[ BN oo [
UL ooe O (R -
L 1 -
L Is connection terminal circuit (U, V, W) of motor short circuitted or earthed? }—is> Remove short-
- circuit and
No No No earthing
sections.
Reduce the
—— torque boost Yes
amount. L Is the load too big? Make the load
- small or make
IYes lNo . Eo 1N° the inverter
capacity big.
Can the torque No Is the torque Is the No There is the No | Has the load
) et 0
boost amount boost amount deceleration » possibility of been changed
be reduced? appropriate? time setting too failure in suddenly?
v short for the inverter or
i es load? wrong action JLYES
) Ves by noises. Get
There is a Is the € in touch with Make the load
possibility of No acceleration our company fluctuation
failure in time sefting too then. smaller or make
inverter or short for the the inverter
wrong’ action load? capacity
decelaration Yes | Prolong the
our company time be setting time.
then. prolonged?
I
Can the
Prolong the set | Yes | acceleration It is necessary
time. time to investigate
prolonged? the control
N method. Come
LO in contact with
our company. -
Make the load
| small or make
"| the inverter
capacity big.
—~ 24 —
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2) Overvoltage (3) Under-voltage
oy Ly
Is the power The power :".af power
voltage within | No_| voitage shall be o ves | eS8t and
the specified et balow the (inchuding =2y make ra-
valua? upsper Hemit of momeniary aperation.
the specified power failure)
l'rm’. valoa, taken place?
Will action take lm
place when the | Yas |
load is put out | Has the power Replace the
sudidenly? fo i defective
[ falore in  |-Yes,| instrument and
instruments and Lﬁ:;&'&m
Will action take PO CONNBC- mistaken
piace after 1 Control unit and s '
auick Yo rol wri
o ek ¥ control resistor l“ﬂ
ion
are required.
has been
fnishod? Is the power
T | vollage within M
Na Failure in the the range of the —
inwerer or specified
Wil O act ™ mﬁ'?peral'm Dy value?
nomses can be e
anly in case z?l considared :~(“
deceleration? Get in touch
Yas with our Has the load
I it ;s
% been provided Investigate the
Canthe Which requires | vae | nower system
Q_DCE“EI'ETID"' Yas Elongate it until a big ﬂaflllﬂ_g b to satisly the
time be ; current within gl
5 it comes out of same specification
elongaled the range of the
9 power sysiem? F
lm O action ¥
| SR PR |
lﬂa
Are the braking o
unit and g | Investigate the Will action take 2
braking resistor ¥ application of place when Is the power
in uga? the bmkh' Lr;g MCCB and Yes | transiormar
unit, braking leciromagnetic “| appropriate in
l*e& resistar or DC conlactor were capacity?
: brake. pul o work?
It is necessary Yok
to investigate . l”“
the control
method agan, Is the: main
Come in gircuit OC *
contact with our (between P and | Mo | Failure in
company. M} voltage over inverter
the lower limit
(4) Overload vaket
poe
A d oLe
Failure in the
4 inverter control
circuit or noize-
s the electronic | No [ Setiothe caused mis-
thermal be sel R operation can
appropnately? be considered.
e Come in
contact with our
* company.
lms ltie load oo | Mo, ra"uur:f in the {Mote 1) When the DC bus capacitor is discharged by power failure
ik :;:E'c i and the conirol powear of the invenar is reduced, aulomatic
y l‘f&s mig-operation resetling will take place.
can be When the funclion'd 3 is selected, no resetling is required.
rtat;um the considered After the power is restored, automatic restart will begin.
oad of Come in i .
incraase the contact with our | (Note 2)  Undervoltage will detect the main gircut DC voltage of the
capacity of the company. inverer, and display and alam will take place.
inverter, When the voltage comes over the following range, display
and alamm will take placa.
{note) OL1: Owveroad protection of inverter unit #200v series: DC 200V
(protection of main circuit aquipmant of Uinit) ®A00v series: DO 400V

OL2: Overload protection of motor
{protection by alectronic thermal)

e
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(5) Inverter overheat

oot
Is the cooling
fan in the No | Replace the
inverter at cooling fan.
work?
lYes
Is the passage
of the inverter | Yes | Remove
cooling wind obstacles.
closed?
: lNo
Failure in the
. inverter or
:Z%hee?;tﬁfrgnt noise-caused
mp Yes | mis-operation
within the * can be
\s/gﬁjcerged considered.
) Get in touch
lNo with our
company.
Arrange the
ambient
condition to
make it within
the specified
value.
i
{(7) CPU abnormal
Err dispiay,
display
abnormal or
extinguishment.
Set the power Remedy the
to Off once and defective parts.
set the power
to ON after the ﬂes
CHARGE lamp
went off. Have the
- conlactor over
the print plate
s and the IC
Has data been No outfitted with

displayed the
indicator?

Yes

The inverter is
normai,
allowing

: continuous

i operation.

Q-Pulse |d TMS868

A

sockets been
inserted in
good order? Is
there no noise
source around?

lNo

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

(6) External failure and miss

- 26 —
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operation
Moo
oo
Is FWD-CM or
REV-CM on- Yes | Turn off the run
state, when = command
applying the
power?
lNo
Is the :
connection No Repair the
between THR p wirings and
and CM of no connections.
trouble? ’
Yes -
There is the
possibility of
Is the alarm failure in the
function of the . inverter or
zxﬁmrigm so No » noise-caused
quip mis-operation.
connected at Get in touch
?
work? with our
lYes company.
Is the ambient )
te‘mperature 2;3?3; the
within the range | condition and

of the specified

set it within the

value of the range of the
external specification
equipment? P '

Kes
Wiil the
temperature- No | Replacement of
delecting * sensor
sensor function
in good order?

lYes
Can the-
external y

_ Yes

equipment be »> :;nacrgglsts the
made bigger in Py

capacity?

No

Reduce the
load of the
external
equipment or
decrease the
working
frequency.
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AN
10-2 Diagnosis and remedy for abnormal phenomena (2
(1) Motor will not run.
The motor will
not run.
A 4
Is the no | Have and No | Put the MCCB
- "CHARGE" » electromagnetic » and
lamp on? contactor been electromagnetic
v .| put to work? contactor to
es work.
Yes
Mak i *
ake sure 0
the display Is [r?ei touchd d Is the voltage of Check for t?e
contents and Yes pa[he prtovnre the power No prgse?ce Of
’ press the reset ¢ mnci%rc\) ection terminal in good > sltznzgéon °
- . ” ,
fs;lll:ﬁg ie;fter the operation order? absence of
restored display? v phase, poor
) N es conneclion,
© failure in MCCB
electromagnetic
contactors and
take measures.
(Note) Is the wiring
Has forward or between FWD, "
reverse REV-CM Yes | z?(;;lﬁggcgf_'on
command No |terminals rela
signal been connected in y-
inputted? good order?
N Yes Yes
(Note) a
Has the Is the wiring
frequency set N between N
signal (0 to + © { Terminals 13, ° —
10V, 4 to 20mA) 12, 11, V1, and
R been inputted? C1 connected
. |in good order?
Yes
Yes
A h 4
The inverter is Replace the
thought to have Has the inverter frequency setter
) been out of No output terminals and signal
4 order. < (U, V, UW) been conversion
3 Get in touch applied with because of
with our voltage? them being out
company. Ves of order.
h 4 A
Yes |ls the wiringto | No .| Repair wrong
the motor 7| wirings.
connected in
. good order?
> Y y
is the load too | Y88, Has the torque £%y! Has the motor %%y Release the
big? boost value been locked? lock.
N been N
l ° appropriately l o
set?
Failure in - N Decrease the
electric motor. l ° load or increase
the inverter
' Increase the capacity.
torque boost
amount.

——— e = mm e

(Note) ' - '.
Presence of forward and reverse commands and frequency set signal can be checked easily with the operation monitor function of 55 selected. H
(Refer to ltem No. 11-3, Operation Monitor page36)

i

i
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1 The electric

motor will run
but the speed
will not change.

I
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{2) Mator will run but speed will not change.

deceleration
time excessively

long?
lYes

Change the
setting to the
time suitable for
the load.

Q-Pulse |d TMS868

inverter and
noise-caused
wrong action.
Come in contact
with our
company.

Are the high
limiter, low
S Y
limiter, and AN Seht?ipwge the
frequency 9J:
limiter at work?
lNo
Will the Is the wiring Replace the
frequency set No between Yes frequency selter
signals (O to = » Terminals 13, —— and signal
10V, 4 to 20mA) 12, 11, V1, and inverter
|change? Ctingood ~ because of
v order? them being out
J' es of order.
lNo
Is the wiring of
multistep No | Repair wrong
frequency wiring.
selection
terminals (X1,
X2, and X3) in
good order?
Yes
A
[~
Do the set..
frequencies of | Change the set
each selection » frequency
step vary in )
them all?
LYes
Is the setting of There is the
the acceleration possibility of
and No |failure in the

Rt

=

Motor will stall in course of acceleration.

The motor will
stalt in course
of acceleration.
Is the
acceleration Yes | Elongate the set
time setting time.
short? Come in contact
No Yes with our
l » company.
2 Is a special
Is GD® of the Yes,| motor in use?
motor or the No
load big? » Reduce the
) joad GD?. Or
F\Jo - increase the
v Make the wiring inverter
Has the terminal itr)w?/t;teeernand capacity.
Yes )
\rf(l)llz?e of the » motor thicker or
o shorten the
decreased’ wiring distance.
P\IO
Is the torque No |Increase the
Is the load No | boost set » torque boost
torque big? appropriately? amount.
Fes Yes
Reduce the There is the
load torque. Or possibility of
increase the failure in the
capacity of the inverter or
inverter, noise-caused
wrong
operation. Get
in touch with

our company.

Motor will heat abnormally

The motor will
heat
abnormally.

I

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

.| Change the

lYes

Has the motor
been
continuously
operated at
extremely a low
speed?

Yes

setting.

Use the motor

lNo

Is the load too
big?

Yes |

» exclusively used
for the inverter.

Reduce the
load or increase

lNo

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

TNO

There is the
possibility of
failure in the
inverter. Get in
touch with our
company.

— 28 —
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)

11, Inverter specification

11-1 Standard specification

. 1) Individual specification
() FRENIC 5000G7 series

Voltage 200V series 400V series
- Rated 4 Rated Outbreak " | Rated ' Rated Outbreak
Applicable motor output [kW] _Invener type t[:ka:/p/f]cnty output loss [KW] Inverter type capacity | output loss [kW]"
current [A] [KVA] current [A]
30 FRNO30G7-2EX 44 115 1.3 FRNO30G7-4EX 46 60 1.2
37 FRNO37G7-2EX 55 145 1.6 FRNO037G7-4EX 57 75 14
45 FRN045G7-2EX 69 180 2.0 | FRNO45G7-4EX 69 91 1.7
55 FRNO55G7-2EX 82 215 2.3 FRNO55G7-4EX 85 112 1.9
75 FRNO75G7-2EX 108 283 3.1 FRN075G7-4EX 114 150 2.6
: 90 FRNO90G7-2EX 132 346 3.7 FRNQ90G7-4EX 134 176. 3.0
% N 110 —_ e _— _ FRN110G7-4EX 160 210 3.3
: 132 - —_ _ _ —_ FRN132G7-4EX 193 253 © 41
: 160 — — — " —— | FRN160G7-4EX | 232 304 5.0
% 200 _ —_— _ —_ FRN200G7-4EX 287 377 6.0
% . 220 —_— —_— e  — FRN220G7-4EX 316 415 6.8
;i Rated output voltage ) )
‘v (Note 1) - 3-phase 3-wire system, 200 to.230V - 3-phase 3-wire system, 380 to 460V
. g:tti?\;ts (F:\féf: 20)““’“[ frequency | ¢4 1, 400Hz
:.A Overload current rating | 150%, for one minute (inverse time characteristics}
1 power | TS PUL AC vaage | R o cove 400.420V/5012 400460V BOrz
;ﬁ / Allowable variation Voltage: +10 to —15%, Imbalance: less than 3% (Note 4), Frequency: +5%
@ FRENIC 5000P7 series
Voltage 200V series 400V series
Applicable motor output (kW] inverter type S:;iity Sjttsgt ' 8:?{:@'; Inverter-type S:;?:ity ?Litr?:t ggtsb{:\i/ﬁ
: : [kVA] current (A} -1 (kvA] current [A] .
E : 30 . FRNO30P7-2EX 4 |- 115 1.3 FRNO30P7-4EX 46 60 1.2
’{% ) 37 : : FRNQ37P7—2EX 55 145 " 1.6 FRNO37P7-4EX 57 75 14
k. f ) FRNO45P7-2EX 69 180 20 | FRNO45P7-4EX 69 91 1.7
Q‘g ) 55 FRNO55P7-2EX 82 215 2.3 FRNOS5P7-4EX 85 112 1.9
:/’ 75 FRNO75P7-2EX 108 283 3.1 FRNOQ75P7-4EX 114 150 2.6
% 90 FRNOSOP7-2EX 132 346 3.7 FRNO9OP7-4EX 134 176 3.0
110 FRN110P7-2EX 158 415 4.4 FRN110P7-4EX 160 210 33
132 _ -_— e —_— FRN132P7-4EX 193 253 4.1
- 160 . _— —_— —_ —_— FRN160P7-4EX 232 304 50
200 _ _— _ _— FRN200P7-4EX 287 377 6.0
‘ 220 —_ e e —_— FRN220P7-4EX 316 415 6.8
;;:2 ‘ 280 _ — _ e FRN280P7-4EX 400 520 8.2
o . I(::\?CI)?: 1o)utput voltage 3-phase 3-wire system, 200 to 230V 3-phase 3-wire system, 380 to 460V
g:;ﬁ;‘s '(qr\?c‘)?s 2o)utput frequency 50 to 400Hz
Overload current raAling. 120%, for one minute (inverse time characteristics)
e P - s
Allowable variation Voltage: +10 to —15%, Imbalance: less than 3% (Note 4), Frequency: +5%
1
! ~ 29 —
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{2} Comman specification

X
Item Specification
¥ Conirol system Sinusoidal PWM with flux control
Cutput Irequency 0.5 to 4004z {starting frequency 0.5 to 5.0Hz adjustable)
. Analog setling +0 2% of maximum frequency (25£10C)
Freguency stability - P .
Digital setting +£0.01% of maximum frequency (- 10T 1o +50C)
} Analog setting +0.1% of maxzimum trequency
Frequency resolution — -
Digital selting =0.1Hz {Opticn: 5.51Hz}
200V series Voltage:. 160 lo 230V, Frequency: 50 to 400H2 Available for continuous
Vgltage! :‘_r|3(I:|ue!'|\.<r:lryf g adjustiment ndependenity lor
Conlrol characteristics (v/ f) 400V series Voltage: 320 10 460V, Fraquency: 50 to 400Hz both voltage and frequency
| Torque Hoost 21 sefectable pattens and automatic enesgy saving mode
{ Acel Dec. tim Acceleration and deceleralion time: 0.2 to 3600sec: linear: 4 patterns seiting available:
sC. ume Non-linear acceleration and deceleration: 2 pattems setling avilable
Standacd Regenerative brake: 10 10 15%, OC braking: Slarting frequency 0.C lo B0Hz,
Braking torque Time: 0 to 10 seconds. Voilage: 0 1¢ 10%
Option Dynamic brake: 100% {Quty cycle S%ED}
Torque limit control. automatic acceleration and deceleration. slip compensation control, current imiting,
Standard functions multistep frequency, up-down control. restart alter instantanecus power faifure, back up sequence from line (o
i inverler. reversing operalion with signal polarity, high or low limiter, bias frequency, and jump frequency
Stall prevention. overcurrent, overvoltage. undervoitage (Note &), instantangous power lailure, inverter
Protection overheat. inverter overipad. moler overload {electronic thermal aclion), external falture (external thermal action,
elc.), CPU error. output shont circuit, ground fault for inverter protection (Cption}. and incoming surge
TFrequency setling input Potentionmeter or voltage input: DC O to 210V {DC 0 to =5V}, Current input: BC 4 (0 20mA
b Forward and stop command. reverse and siop command. 3-wirg conlrol, current signal input selection.
. multistep frequency setection, up-down conirol, acc/ dec time selection. coasi-to-stop command, swilching
Input signal ; . : ; , h : ’
. operation from line to inverter, interlock for I0ad side switch, exiernal alarm inpul, alarm reset input, and
Qperation ground fault input
Relay output: | { Power-side eleclromagnetic contactor command (NO), alarm (SPOT)
Externaf output signaf )
P 9 gﬂ;ﬁfouec[or Refer to "Auxiliary parameler setting, Function 45 (Page 49)”
:irgg;e?cy meter output Analog: OC 0 to +10V, Pulse frequency: {6 lo 100} <outpul frequency
Runni Qutout frequency, reference frequency, moter synchronous speed. autput current, culput voltage. rnaching
unning . :
speed. and input and output signal check
Lc:r"zr Setting Function codes and data code indication (Refer to Funclion List.)
Indication LED I Qvercurmrent during Acc., U 2: Overcurrent during dec., 75 3 Overcurrent duding running at constan!
indication | ¢ speed. O - Overvoltage, { & : Undervoitage, DL 1 Inverter overload, ! : Inverter overheal. L 2 Mator
overload, [JH,7 : External failure. £~ CPU error and faiure (8 points such as oulput frequency. etc.},
: failure histary (three failure indications in past). etc.
i Charge lamp (LEO . e
indication) DC intermediate circuit voltage
Installation location ;Tﬁ-ﬁ:cg)ﬁt altitude of 1000m and less, Oo not install in a dusty location or expose ta corrosive gases or direct
Ambient temperature -1010 50T
L Humidity 20 10 90% RH (Non-cendensing)
. Environment —— :
: Vibrabion 0.5G and less {conforming to JIS ¢ 0911)

Temperature during
transponration

-25~+65C

Mounting

Panel mounting, external cooting type

Proleclion syslem

Protection case attached unit {IP00: JEMI1G30, provided that if the applicable electric motor lalls under 200
series. the unit of 7S5kW and less will be held optional and if the motor does under 400V serigs, the unit of
132kW and less will be hetd optional oo, thus available for 1P20.).

Cooling system

Forced air-cooling

Ogption

Ground faull deteclion unit kar inverter prolection {Nole 7), relay output unit, louch panel extension cable set,
Braking unit. Braking resistor, radio noise reducing zero-phase reaclor, line side AC reactor, power lactor
improvement OC reactor, noise reducing AC reaclor. frequency setter, frequency meler. and surge absorver

(Note 1) The raled capacity fails under 220V Jor the 200V series and 440V lor 400V ones in the rated ouwtput voitage.
(Note 2) Quiput vollage cannot exceed the power supply valtage.
(Note 3) Change the tap of auxiliary transformer when changing the power supply voliage kom 380V to other voltages, and vice versa,
{Note 4) Use a line side AC reactor when imbalance in power supply voitage exceeds 3%.
Power supply vollage imbalance rate {%)={Maximum voltage (V}i/ 3-phase mean voftage (V) ~ 100
{Note §) Following units are provided with DC reactors lor power factor improvement as the standard outfilting (supplied other than unils).
(1) G7 series: Inverter of 75kW and over (2) P7 series 200V series: Inverter of 75kW and over {3} P7 series 400V series: Inverter of 90kW and over

(Note 8! Even if the power i put cul. operation can be kept on at 15ms or 50 at full load condiion. (in case of light load ocperation, the operating time vl be
extended much more.) When the main circuit OC voltage comes below Lhe under-voltage level. Ihe inverier will stop the output wilhaut delay to hold

tripped condition. However, when the cantrol power of the inverder should come down. aulemalic resetting will take place.
(Note 7) The ground taull detection unit as an oplion is prolect the inverter itsell. Protection for human accidenl, fire, exiernal equipment, etc. shall be
provided with the leakage pratecting device described separately.

s s
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} 11-2 Outline dimentions
0
| . .
. Fig. A Inverter cooled ins?de switchboard Fig. B Inverter cooled outside switchboard
! W w
! w2 2-4d 00 W2 2-¢d 8]
w1 D1 ! $15 W1 D1 é15
y _ — _ L —
A2 2] Lifting hole Az ! Litting hote
i 3 : S — )
E 4 g
I, I| T ! I| Tl T
_JL r p- A - ¢ |
L Al
- Panel drilling Pane! cutting
) —_ = .. Blaithiali
s-bolt w3 4-bolt ;
— [ 11 wyl e |
— Ty’ i |
— j I — :
== — :
m— - i
I ol
I|x
5 (Note) For inverter cooled outside
’ 5\f~i:1chboar<? the mounting adapter
b of the panel setting type inverter o
+ ? shall be removed and the mounting -+ +—"
. adapter shall be fitted on the
" _prescribed position.
Fig.C Commen-use type
7 W 360 - Panel cutting
Wit 2-¢15 235 $23
1 ifting hole .
v = o —, Wi E!\3/1_({\)/:11n21‘mg bolt
) v ;—H
W3
Ti T
- o
T I
0 i
! .
- ° %
o " B |
235 115 é 2 _J
W2 350
4-415
- o
R 9
)
. - 31— i
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200V series .
Applicable Inverter type g Dimensions [mm)] ) Maunting | Weight
motor [KWI| - 7 series P7 series dw wi w2 |ws| H x| H2|H3nin2 3o |oolDr] v g POt | [k
30 FRNO30G7-2EX|{FRNO30P7-2EX | A.B | 340 | 240|338 | 331|550 | 530 [ 504 [512| 12 | 25 | 9 |242(245[140| 2 | 10 M8 30
37 FRNO37G7-2EX|{FRNO37P7-2EX 375| 275|373 366 | 615|596 | 570 | 578 40
45 _ FRNO45P7-2EX 390 | 290|387 | 381|700 675|640 |650| 15 | 30 |i25 121 M10 45
FRNO45G7-2EX — 800|775 | 740 750 53
55 FRNO55G7-2EX | FRNOS5P7-2EX
75 FRNO75G7-2EX{ FRNO75P7-2EX 5401440537 530|750 | 720{6851695| 18 | 35 |12.5(257|260|140| 3.2 15 | M12 70
90 FRNOS0G7-2EX|FRNO90P7-2EX| C |850|750|780{830{880(855|845 — | — | — | — | — | = | — | — | — 130
110 | — FRN110P7-2EX
400V series
Applicable Inverter type o Dimensions (mm} Maunting | Weight
motor (W1 7 series P7 series wwi|w2 w3l H |HI{rH2|H3|h |2 |n3iD[Do|O1| t|a | PON | [k
30 FRNO30G7-4EX|FRNO30P7-4EX |A, B| 340} 240|338 [ 331|550 (530|504 {512 | 12 | 25 | 9 |242|245]140| 2 | 10 M8 30
37 - FRNO37P7-4EX 32
FRNO37G7-4EX — 375|275 373|366 | 615|596 | 570 | 578 35
45 FRNO45G7-4EX | FRNO45P7-4EX ' 675 | 656 | 630 | 638 43
55 FRNO55G7-4EX | FRNO55P7-4EX
75 — FRNO75P7-4EX 390 | 290|387 [ 381800 | 775(740 {750 | 15 | 30 |12.5{257 { 260 12 | M10 56
FRNO75G7-4EX — 530430 | 527 | 5201880 | 850|815 |825| 18 | 35 [12.5(312|315|175] 32| 15| M12 85
90 FRNOS0G7-4EX | FRNOSOP7-4EX
110 |FRN110G7-4EX|FRN110P7-4EX 95
132 — FRN132P7-4EX 1050{1020| 985 | 995 327330 190 100
FRN132G7-4EX — 105
160  |FRN160G7-4EX|FRN160P7-4EX| C |680|580 610|660 (1050{1025[1015] — | — | — | — | — | — | — | ~ | — 135
200 — FRN200P7-4EX
FRN200G7-4EX - 850 | 750 780 | 830 170
220  |FRN220G7-4EX|FRN220P7-4EX
280 - FRN280P7-4EX
- 32 —
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11-3 Functions

FUNCTION TABLE

. . Function Data

’ ‘ Code | Name of function . Symbol | Setting range .| Display | Minimum
unit
| Display 55 | Output frequency — Hz 0.1Hz
o Reference frequency (Preset frequency) : . Hz 0.1Hz
a2 Motor synchronus speed r/min 1r/min "1
73 | Output current A 1A
5+ | Output voltage \ 2V (1v) 2
05 Machine speed Indicate operating r/min 1r/min —_
55 | Input-signal status (checking) condition — — —
57 | Output-signal status (checking) . — — —
- 085 | Torque limiting level for driving % 1% —
59 | Torque limiting level for braking % 1% —
no | Torque calculation value % 1% — 1
55 | For option PC board — — .
Fundamental 10 | Maximum frequency Frax 50.0-400.0 Hz 0.1Hz 50.0Hz
parameter - 11 | Base frequency | Faase 50-400 Hz 1Hz ’ 50Hz
/2 | Maximum output voltage Viax 320-460 (160-230) 21V v ' 380 (220 -2
{3 | Bias frequency 0-400 Hz 1Hz OHz
! | High limiter Fra 0-400 Hz 1Hz 50Hz
{5 | Low limiter ) Fu 0-400 Hz 1Hz OHz
15 | Acceleration time 1 ACCH 0.2-3,600 S 0.1s ‘3 120.0s
{7 | Deceleration time 1 DECH 0.2-3,600 S 0.1s *3120.0s
Lo {5 | Gain for frequency setting signal GAIN | 0-200.0- - % 0.1% 105.0% .
{9 | Torgue boost . C-0to C-20 — — C-3
IR | Autmatic energy-saving operation Active/ inactive — — Inactive
!4 | Electronic thermal overload relay 0 (not in use), 50-105 % 1% 105%
Auxiliary 20 | DC brake starting frequency Focs 0.0-60.0 Hz 0.1Hz 0.0Hz
parameter 2! | DC brake voltage Vocs 0.0-10.0 0.1% 10.0%
. ' 22 | DC brakir;g time B Tecs 10.0-100 0.1s 0.5s . .
. 23. | Multistep frequency setting 1 . MSS1 | 0.0, 0.5-400.0 O1Hz - [00HzZ
i - 24| - Multistep:frequency setting 2 . ¢ [MSS2- | 0.0, 0.5-400.0% .. . 0.1Hz -7 - OOHz~
25. | Multistep frequency setting 3 . ... . | MSS3. | 0.0,0.5:400.0, L 0.1HzZ", .o .0 - :
25 | Multistep: frequency-setting 4.: . .- - | MSS4~ | 0:0, 0.5-400.0 [ 0HZ ek
“27- [ Multistep frequency setting 5 .. .~ [ MSS5' [ 0.0,054000 - " e [01Hz L .
" 28 | Multistep frequency setting 6. . | MSS6- | 0.0,0:5-400.0:% - Hz 0.1Hz"
. 29- | Muitistep fréquency setting 7._ _ © 7 {MSS7. |0.0,05400.0 = - Hz. | Q1HE .
cR | Acceleration time 2 ACC2 |[0.2-3,600 S 0.1s '3
Jb | Deceleration time 2 DEC2 |0.2-3;600 s 0.1s 3
2L | Acceleration time 3 ACC3 0.2-3,600 s 0.1s 3
24 | Deceleration time 3 DEC3 | 0.2-3,600 s 0.1s 3
2E | Acceleration time 4 ACC4 |{0.2-3,600 S 0.1s 3
cF | Deceleration time 4 DEC4 0.2-3,600 S 0.1s’ '3
30 | Accel./decel.pattern C--0,C--1,C--2 — —
3/ Motor noise reduction C--1,C--2, C--3,C--4 — —
32 | Overload early warning signal oL 50-105 % 1% 105% )
33 . | Torque limiter '(Driving mode) To | -,20-180 (20-150) ‘41 %- 1% 1150 (120) %. "4 .
34 . | Torque limiter (Braking mode) Ta 0,20-180 (20-150) 4L % - 1%: 100%- -
. \ 35 | Frequency level.detection. FDT 1-400 (Hz 1Hz .30Hz"
35 | Frequency equivalence detection range | FAR 0.5-5.0 Hz 0.1Hz 2.5Hz-
37 | Starting frequency Fsta - 0.5-5.0 Hz 0.1Hz 0.5Hz
A 35 | Starting frequency holding time Trow 0.0-10.0 S 0.1s 0.0s
39 | Jump frequency 1 JUMP1 {0.0, 0.5-400 ' Hz 0.1Hz 0.0Hz
d 33 | Jump frequency 2 ' JUMP2 | 0.0, 0.5-400 Hz 0.1Hz 0.0Hz '
J5 | Jump frequency 3 JUMP3 | 0.0, 0.5-400 Hz 0.1Hz 0.0Hz
! 3¢ | Jump frequency range (£)0.0-5.0 Hz 0.1Hz 2.0Hz
35 | Number of motor poles POLE 2,46,8,10,12 pole 2 4
3£ | Machine speed conversion coefficient 0.1-10.0 — 0.1 110
. —33 -

H
i
7
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" Function Data
Code | Name of function Symbol | Setting range Display | Minimum Factory
unit setfting
Auxiliary <5 | Digitai frequency monitor coefficient 6-100 — 1 30
parameter " FWO/ REV command hoid (3-wire control) Active/ inactive — — Inactive
' <2 | UP/ DOWN control Active/ inactive |1 — — -1 Inactive
43 | Restart after instantaneous power failure Active/ inactive — — Inactive
=4 | Undervoltage alarm Active/ inactive —_ — Active
45 | Qutput signal code selection SLIP 0,12 — — Q
45 | Slip compensation control 10.0-25 Hz 0.1Hz 0.0Hz
47 | Reversing operation with signal polarity Active/ inactive — — Inactive
S8 ) Analog frequency meter calibration 70.0-105.0 % 0.1% 100.0%
5! | Analog ammeter calibration "7 50.0-200.0 % 0.1% 100.0%
52 | Correction of motor primary resistance 50-200 % 1% 100%
&0 | — —
5!
&2
53
54 i i
P See the instruction
o3
i manual of the
2'37 option PC board.
58 )
s . When the option
22 . on P PC board does not
: 31; or option PC board installed, the
.:,l‘j' inverter indicates
. 78 l. -
33
. ™~
, 5
5
e
|
| s -
! 35 | Manufacturer use function ) — — . Inactive
Fault £0 | Faults display — —
Indication £ Qutput frequency Hz 0.1Hz
F2 | Reference frequency When the first : Hz 0.1Hz
£3 | Output current fault occurred A 1A
£y | Operation mode — —
F5 | Fault memory 1 — —
£5 | Fault memory 2 — —
£7 | Fault memory 3 — —_
REMARKS ]
“1: When the displayed value exceeds 9999 rpm, the minimum unit becomes 10 rpm. (12000 — 1200) -
*2: The values in brakets indicate 200V series.

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

*3: When the setting values exceed 100sec, the minimum setting unit becomes 1sec.
‘4: 20-180% for G7, 20-150% for P7.

*5: When a function is active or inactive, "o" or * - " is displayed respectively.

*6: The functions marked can be set during inverter operation.

*7: Option PC board is necessary.

N — 34 —
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/ | OPERATION DATA (MONITOR)

22
]

Output frequency

This function displays an inverter output frequency [Hz].

11| { | Reference frequency (Preset frequency)

This function displays the reference frequncy set by a frequency setting potentiometer, a voltage signal input from v1
terminal, a current signal input from C1 terminal, multistep frequency setting 1 to 7 or Up-down control.

IR Motor synchronous speed.

This function displays the motor synchronous speed [r/min]calculated by the following formula.
120 X output frequency
number of motor poles
@ For displaying the motor synchronous speed correctly, set 35 (number of motor poles) correctly.
@ Because the inverter display is only 4-digit, when the speed is higher than 9999 /min, the display range is
autmatically switched to 1/ 10 mode, and the decimal point disappears.
Example: 1200 /min — {255, 12000 r/min — {200

Motor synchronous speed =

fr/min}

:'_7 ::' Output current

This function displays an effective value of inverter output current. its accuracy is £10%. When a correct output
current is needed, use an ammeter.

|5 | Output voitage

This function displays an effective value of inverter output voltage. The display indicates a reference value.

/151 Machine speed

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

Y

S e 123

Machine speed [r/min] = Motor synchronous speed [r/min] X machine speed conversion coefficient

® The setting of Function 3£ (auxiliary parameter), machine speed conversion coefficient (gear ratio, etc.), is
required. :

® Because the inverter display is only 4-digit, when the speed is higher than 9999 r/min, the display range is
autmatically switched to 1/ 10 mode, and the decimal point disappears.
Example: 1200 ¢/min —-/258. 12000 r/min — /200

.

T
25

i,

AN AR RO IERE 2

=

oy

R,

— 35~
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1
[A]

= | Input signal status

1
e

/ Qutput signal status

For an input/output signal check, use the UP/DOWN key to select
function code 06 or 07 and press the SHIFT key.
The two LED lamps go out and data setting mode is set.

The input/output signal can be checked in this mode.

Check the signal by referring to the table and example.

The symbol "o” represents signal presence, and "-" signal absence.
Sequence checks can be made easily during operation.

FUNCTION DATA

Digit | Digit { Digit | Digit
4 3 2 1
Function Function Data display
code ddigit |- 3-digit | 2-dign | i-digit
B FWD REV BX
b THR RST
06 Input signal check r X1 X2 X3
f RTi RT2 AUT
£ IL PU
A AX oL Lv
a7 Output signal check
b RUN | FAR FOT

]

Torque limiting level for driving

&

@/\

FUNCTION DATA

] ] R A
o IR
o ll:) Lights up
SHIFT
FUNCTION DATA
T [ 2 I R
[ i Koot
o T
Goes out AX 1 ON
| OL : OFF
— LV : OFF
FUNCTION DATA
(a2 ] L _
it i ool ol T
D D T 1; .
AUN : ON
FAR : ON
_ FDT: OFF

This function displays torque limiting level for driving (%] which is set on function 33.

1
e

51 Torque limiting level for braking

This function displays torque limiting level for braking (%] which is set on function 3.

B Torque calculation value

This function displays torque calcutation vaiue [%] of operating motor which is calculated from the inverter
output voltage, current and the motor primary resistance.

Q-Pulse |d TMS868

— 36 —

Active 10/12/2014
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A Q-Pulse Id TMS868

BASIC PARAMETER DATA SETTING 3!

V/F Pattern setting

These functions allow V/F pattern adjustment in order to
tallor the maximum frequency, base frequency, and rated
output volitage according to the rating of the motor and the
application. Select a function code using the SHIFT and
UP/DOWN keys. Shift the pointer to DATA SETTING MODE.
Data has been set previously at the factory.

Change it with the UP/DOWN keys only when necessary and
press the SET keys to store it.

Note: Data value blinks when changed using the UP/DOWN keys. Press
the SET key to stop blinking. New value is now set.

FUNCTION DATA

Function E ;
Code No. Bi&

CONSTANT OUTPUT(POWER)

FMAJ( n
O G| 0| 01 50.0-400.0Hz :
Vio | !
FUNCTION DATA ,
Faase ‘:
A '_:, ,'__,' L—f 50-400Hz Output X
. Voltage
FUNCTION DATA
Voo .
i YISO 3 320-460v . |
(160-230V) Fasse Fra
Output frequency —
Bias setting Function
This function provides speed control using a process control Code No.
signal (0 to 10VDC, 4 to 20 mA) or a frequency setting PQOT.
The adjustable range is from 0 to 100% (Fuax). When set at
100% an output frequency of 100% results even if the input
signal is zero. However, when starting it begins with 0.5Hz Fuaax
irrespective of the setting.
Fine adjustment is possible if the bias is set at a high value.
" FUNCTION  DATA ‘ Feus . :
- Fois o 3 '
' b s BN E] B utput -7 :
{ ( Lo 0-400 frequency . :

Note: The starting frequency is adjustable between OHz and
5Hz by setting the function code 37 (page 46).

(

T BIAS setting; Minimum

Output
trequency

Setting input signal —

— 37 —

Active 10/12/2014

ama )

O

Frequency
Setting
POT

Frequency setting signal ——= 100%

(Frequency setting POT) ( 10V )
20mA

t BIAS setting: Maximum

_______________ 1Q

D=

Q
_c
29 Frequency
=T .
=] Setting .
©= POT

Setting input signal —
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High or llow limiter

1] These functions limit the output frequency to prevent the
1 overspeed and underspeed operation of the motor.

For instance, the fow limiter is used for control of the cooling

water pump. This function is suitable for control in which the

cooling water level is kept at the lowest allowable level even

when the process signal is zerg volt.

FUNCTION DATA
[ ! o B B B
f 1 ! [l R N |
FUNCTION DATA
I g lon
1 0 R
Faax
FHL ---------------------------
>
5]
— <
ER:
R
O = Fr,

0  Frequency setting signal —= 100%

Output frequency

Frequency setting input signal —=

LL

HL

Oulput frequency

Frequency setting input signal —

Note: When the setting value for HL is smaller than that for LL, the low
limit value is ignored. At this time, "Err1" is displayed.

B Accelieration and deceleration time
These functions set the acceleration and deceleration times.
The acceleration time is the time it takes for the output
frequency to incease from zero to Fus, and the deceleration
time is the time it takes for the output frequency to decrease
from Fuax to zero. The time setting range is from 0.2 to

3600sec.
FUNCTION DATA
[ I 10|
] Py [ A Y
FUNCTION DATA
[ i |
[ { 1 et

ACCHt
0.2-3600sec.

DEC1
0.2-3600sec

Note: When the setting values exceed 100 sec, the minimum setting

HIGH LIMITER < Fuax

Q-Pulse |d TMS868

©
& | 100% .
c w B 1
g gaT ! Setting value ;
g= r
Yol l
w o
. Fram :
> 1 S N
=& ': | HIGH LIMITER N
a3 :
R ’ ‘
O = !
; ,
Acc lime (Actual) Dec time (Actual)
Time
Acc time Dec time
setting setting

Outpul Operation Frequency

QOuipul

Function

Code No.

Active 10/12/2014

1OQ%
2% -
= C
o @
wn
- i :
é ' ON .
£ [ loFF
Q 1 '
Q ' N
Fua [ odooe ;
> ! E :
%) H ) !
[8] \ ' '
3 ) ' )
[og v 1 [
g : : ‘.
Acc time Time Dec time
Fuax F--voenn
>
e o
qé, Adjustable Adjustabie
o
l——0.25eC ———’ 0.2sec
3600sec ) 3600sec
(Max.) Time — (Max.)
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B Gain for frequency setting signal
This gain adjustment function is used for compensation Function
when the input signal valtage is below 10V The adjustable Code Mo,
range of the gain is from 0 to 200%. For example, if the
frequency setting gain is set at 200%, the range from O to
Fusx can be controlled by compensation aven when the
input signal level is 5V DC

m

Oulput frequecy —= &

FUNCTION DATA

1|8

GAIN
lﬁ b S,LE\ 0-200.0%

0% 5% 100%
Frequency seiting signal —

M Torque boost
This function boosts torque during low-speed operation Function
A torque boost pattern can be selected from 21 types Code No

according to the load and/or motor requirements
Patterns @ and (I are suitable for variable torgue loads

=
]

such as a fan or a pump. When the pattern is @ or higher, 1'
the voltage is increased and the torque is boosted in the § i
range up to Feas/3 5
FLINCTION DATA EL
| =] "
Torque boost L& v
A Cl-1-]13| o2 ;
i . = X
=g [ '
Faue Faus Frass
3 Cutput frequency —
M Automalic energy-saving operation —
This function is for energy-saving operation. Energy is saved Function
by reducing the voltage according to the load current. Code No.
FUNCTION DATA :
Active: o
IR ’7 - ‘ Inactive: - v _a

Cutput vollage

B

o Fasse 400Hz

Qutput Frequency —

1. Y

fUIse 1d TMS868 Active 10/12/2014 Page 83 of 376
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Electronic thermal overload relay
The inverter has a built-in electronic thermal overload relay. Function
_No external overload relay is necessary when a single motor Code No
{4-pole} is connected o a single inverter and the function is
set according to the molor characieristics. Generally, the
cooling effect of a motor is not sufficient duiing low-speed

Fig. 2 Inverter current characterislics

operation. The electranic thermal overload relay provides
corrected characteristics. 140
For several molors connecled to a singie inverier, external | 50Hz
thermai overload relays are needed for each mator feeder ‘ 120 -
for individual protection. il /‘ 60Hz .
For multiple motor applications,data code should be set to £ 100 /1
N 5
4 (zero). v V Y
= 80
© FUNCTION DATA ) =
i 0 (inactive) = \ \
s f i1 5] 50-105% g 80
\ O
40
Fig.1 Minimum operating current characteristics ; \ ;.
20 \\\\
G e a,
1 105% : ‘ 105% .
£ E : 0 i
= 0% -----2 !
z 80% ; ' The operating current 80 100 120 140 160 180 200
5 70% o i can be set in steps of 1% Inverter current(%) —
i3 v ! within ihe range.
- g - : :
@ 50% ' .
[+5] =7 ! '
é’- gg;: . Fig.3 Inverter overload
\ 5 : ; ‘
£ '. 15 -
z 0 ) ;
o fﬂg‘i_ﬁ Fast  ipu) irequecy
<
£
+ Setling the electrenic thermal overlcad relay o 10
The selling current is colained by using the iollowing E
formula. 2
M t @
heo(%) = otor raled curren % 100% e
Inverter rated current a3
O /—— 5000G7
Example: Motor full load current. S6A g
Inverter rated current: 91A /—‘— so00PT
(FRNQ45G7-4EX)
8
oo %Y = %]- % 100{%) = 61(%) \
A
Data code should be set 61, —~—f 100 25 150
« Line gperaiion += Inverter operation Inverter current (%) —*
——0 O——— Mate.
Contacter These electronic thermal cverioad relays meet lhe requiremenls

of 4-pole standard moiors.
—r NV, © THA Therefore, under the fallowing condiiions, use a conventional

» Group operation averload relay in place of lhe eleclronic type.
1. When usea with moters other than 4-pale type.
75 1NV, W@ 2. When used with special mators (non-standard mators).

3. When used far a group operation (in which two or more
_T_qu@ MOoIors are run Dy using a single inverer).
THR

4. When ireguent staring can be expected.

J-element healer

— 40 —

" T Q-Pulse Id TMS868 : Active 10/12/2014 ) Page 84 of 376



SPOT1°Cadwell Sfreet East Brisbané SPS Maintenance and Instruction Manual OM Manual T

(4) AUXILIARY PARAMETER SETTING FUNCTION

DC braking

coast-to-stop state.

These functions are used for DC braking to stop the motor. If
the braking time exceeds 10sec., the motor enters the

Function

Code No. :

— 41 —

Active 10/12/2014

>
. 8 Frax }
DC braking start frequency Focs @ 0.0 to 60Hz qgi
DC braking voltage frequency  Vecs : O to 10% pl .
DC braking time Tocs 0 to 10sec g
Braking duty : 5% ED or less 3 o Time
DC voltage L T[] Ve
FUNCTION DATA A
Foce 0 - L
Ny 717 0.0 to 60Hz ese
% - ol e ' FUNCTION  DATA
}; ¢ Toce
=3 * FUNCTION DATA e J15] oto10.0sec
5,% Vocs e i
i 2 00| oto100%
grl, Multistep frequency setting :
"f:’é,, Seven different frequencies can be set by turning on and off Function TO
f& the external contact signals (at X1-CM, X2-CM, X3-CM Code No.
terminal groups). The frequency setting range for each step '
is from 0.5 to 400Hz. The ramp time for each step is
determined by the acceleration and deceleration time
settings.
> H
Q
[t
(3]
2
! o
e
3
2
3
O '
Terminals MSS1|MSS2} MSS3 [ MSS4 [MSSS | MSS6 [MSS7
XtctM | O | ®|]C|@®@|O | ® | O} ®
xCM T OO | ®@| ® | C|O| €| @
X¥CM | OO C|O |1 & | @ @ | ©
® : ON
C: OFF
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E Multi-frequency setting

FUNCTION DATA FUNCTION DATA
- - MSSH1 MSS5
g 5001 00,05 to 400.0Hz T ATt 0.0 0.5 to 400.0Hz
FUNCTION DATA FUNCTION DATA
MSS2 _ MSS6
c (| L 0] 00 05 to4000Hz F:’ b 5|0 5] 00 05t0400.0Hz
FUNCTION DATA FUNCTION DATA

MSS3 —~  MSS7
0.0, 0.5 to 400.0Hz /| 0.0, 0.5 to 400.0Hz

(]
[
|
-

a

)
L
~
ZZ
s
-

)

Z

MSS4
0.0, 0.5 to 400.0Hz

A

1

N
i
_ 2

"B Acceleration/deceleration time setting

The time of acceleration from 0 to Fuax and the time of
deceleration from Fuax to O can be set from 0.2 {o 3600sec.
Four different acceleration and deceleration times (including
acceleration time 1 and deceleration time 1) can be set by
combinations of external control signals (at RT1-CM and
RT2-CM terminal groups).

Function
Code No. §

Function }
Code No. s

) Run Stop
; FUNCTION DATA ACC2 command . command
| tlmlm) e
= H Tl 0 0.2-3600sec e R
FUNCTION DATA e ' |
DEC2 = 0:.) ' )
] ] ! ] = ™ Q 1 i
B Pl | . | 0.2-3600sec E g X |
; L —
FUNCTION DATA ACC3 _ Ace ! Dec
= - ' i i 1 g N time : X time
" D N £} )]l 0.2-3600sec 5 100%---
Cc o
S
FUNCTION DATA 3=
DEC3 L 3

Pl t {aa e jir| 0.2-3600sec Time

ACC4
a0 N AR B
D = £l 0.2-3600sec Treminals | ACC/DEC! | ACC/DEC2 | ACC/DECS | ACC/DECA
FUNCTION DATA RT1-CM O ® O ®
=T T DEC RT2-CM ) 0 ° °
c | F Ll 0.2-3800sec

¥

@ ON (O:OFF

—~ 42 —
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Multistep frequency control (example)

F3

F4
F2

F1

ACC/DEC ACC 1 ACC2 ACC 3 DEC 2 DEC 1

. Function Code

-
My
LL|
':L'
]
™
g
T
L]

=
(]

=
l‘l\|
120
—

X1-CM o T

- X2-CM [ — l
X3-CM m
RT1-CM o] :'[__—HN ;
RT2-CM I'_—BN_]

B Accelereation and deceleration pattern

This function allows selection of non-linear acceleration and Function ]
deceleration. Pattern A is suitable for machine loads where Code No. Exos
quick changes in accelertion and deceleration are
undesirable. Patteren B is more suitabe for fan and blower. FUNCTION DATA

i « Further information: see next page : =y [ S Y T R

N Note: 1) Linear pattern will override pattern B if Fuax is greater than -1 7 -0 = t

o 60Hz.

: 2) This function can-not‘be used in the event the multistep Frequency  Non-Linear A Frequency  Non-Linear B

‘ frequency selection is made : setting, 100% setting | 100%

. WA T o S o

% . Pattern Setting ‘ ' 0% . ’ 0%

&4 - - > . . Time - ' ' Time

g Linear ACC/DEC. C--0 < . 9| 160Hzor less

I\ Q t —

g Non-Linear A C-1 g— E g :

§ Non-Linear B C--2 = ' =10

8 a ' L=

g 35 . 3 .

% O L 1 [__ | | - I

2y Setting of  Setting of Setting of  Setting of .

deceleration acceleration acceleration deceleration
time 1 time 1 time 1 time 1

— 43 —
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' The gradient of non-linear acceleration and deceleration is
| obtained with following methods.

Non-linear pattern A

>
« Tacc : Preset acceleration time - £
» Toec : Preset deceleration time a3
= The actual time from the start of acceleration / 38

Frax

deceleration to the time when the reference frequency
. is reached is 1.2 times the preset acceleration/
deceleration time.
« If the change width of the frequency setting is less
than 20% of the maximum frequency (Fua), the
acceleration/deceleration pattern may be linear.

0. 1Fuax

| RS

'
’

R S, -—y=—

N\ 0. 1Fmax

'
T 1
' [ »

1
'
v
1
'
'
'
)
‘
1
'
'
'
'
'
|

e R .
'0.1Tace 0.1Tacc 1 0.1Tace 0.1Tosc' 0.1Toec 0.1Toec + 0.1Toec

1
'
'
]
t
'
'
'
'
1
'
'
1
-t

!
'
'
v

e —td >——— —————a~}
. Tace C Toec
Time ——
Non-linear pattern B
60Hz
» Non-linear pattern B consists of four line segments each : :
for acceleration and deceleration. ' ! Fus=60Hz
\ 42Hz )
29 p o
= —_— = X —— ' : '
Ty = Tace X 09+ & Ts = Toec 335 + P /i . L 30z B
C : c
33 33 T N 8Hz L
Te = Tace X —om— Te = Toee X mopm—— . i
T ACC 09 + o 6 DEC 335 + B 8>~ ::: : R
' g I | s
47 47 g R ‘ et
Ty = Tace X ———— Tr = Toee X ————— =
Q
109 + « 335+ B g 50k
O
' 42Hz
« 255 oG S
Ts = Tace X ————- ' Tse = Toee X ——— ' !
' F =
109 + « 335+ B . : : 30Hz max=50Hz
AR Sl o .
Where “:_ ! o _: _____ 18Hz EL
Fum — 42 Fus — 42 Lo 1 T
= X ——— =29 X Lo ' o
=29 18 P 18 Lo : b
D : e :
A e — -
Ty s 1 Ta ! Ts: : ' Ts :
—_ ' -
Tar Te: ! Time —
— o
Ta Tz

— 44 —
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K those required by the load inertia, G7/P7 inverters will
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L

M Motor noise reduction
Noise is reduced by changing the modulation degree of the
sawiootn carrier frequency modulation control system.

Function -
Code No. F

FUNCTION DATA

{ . _ - - i 1,2,3,4

B Overload early warning signal
Early warning signals are given if the inverter output current
exceeds the overload alarm level for a certain period of time.

Function
Code No

This is an open-collector output. If the optional relay unit is
_used, this signal can be used as a contact output. Electronic thermal overioad
If 0 is set, this function is inactive. / relay characteristic
FUNCTION DATA @
£ Overload early warning
N PR R s signal characteristic
‘ R P15 ] 0,500 105% 2 ©
@
«
Q
@)
A\
0

Output current

Torque Limiter(driving and braking)

Torque limiting operation is based on calculations derived
from the output voltage and current detection. This function
enables automatic acceleration and deceleration, excellent
recovery characteristics during impact load at constant FUNCTION DATA
speed running, and smooth inverter recovery after an
instantaneous power failure.

Function
Code No.

1
Ly
-

PS50 - 20to 180% (120)
Driving

Automatic acceleration and deceleration control FUNCTION DATA
- Even if acceleration and deceleration times shorter than

1 ¢ ||l 0,201t0.180% (150)
Braking

automatically extend proper acceleration and deceleration
times, while maintaining the torque limiting level.

. . ( )P7 series
o . . Torque fimit eve!

- Torgque limiting level setting range

Driving: — and 20 to 180%(150% for P7 series)
Braking: 0 and 20-to 180%(150% for P7 series) N
Note: It "~ " is set during driving mode, this function is not (Driving)
active. : o

Slip
Automaltic deceleration control S=1 ‘
Even if a braking resistor is not used, the function provides '

faster deceleration and stopping than the normal set time S=0
without overvoitage trip. . (Braking)

Torque

Note: The data setting for function code 34 is 100%, assuming that
a braking resistor is connected. If no braking resistor is
connected, setting should be changed to 0 or 20%. If left at
100%, an overvoltage trip will occur during deceleration.

— 45 —
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Frequency level detection (FDT)
_3 This signal is active (on) when the output frequency exceeds
i the detection level. This is an open-collector output. If the
optional relay unit is used, this signal can de used as a

Function ki
Code No. §&

" contact output. Output signal
Refer to terminal specification (Page 57). (FDT-CME)
Frax
FUNCTION DATA FOT ' Detection level
o . > 0 to 400Hz
gl = RN 1 to 400Hz =5 \ adjustable
. 32
-0
]
o=
0 Time —
Frequency equivalence detection range (FAR)
This signal is active (on) when the output frequency reaches
the reference frequency.
This is an open-collector output. If the optional relay unit is
used, this signal can be used as a contact output.
Refer to terminal specification (Page 57). 5B
29
Qv
FUNCTION DATA 2o
FAR g £
— - - — LL ] '
R Z5] 05t050Hz v : !
0 ; N
Output signal T :
(FAR-CME) . ' ;—F
RF - ' 1
1 A ‘ — RF: Reference
Z AV A frequency
=5 RF
38 Detection range A:0 to S5Hz adjustable
0 Time -
Starting frequency holding time
The starting frequency Fsia suitable for the starting torque Function
characteristics of the load and the start frequency’s holding Code No. §
time Twow can be set. The existence of starting frequency
holding time permits a rotating start of a motor freewheeling
in the reverse direction.
(These settings are invalid during deceleration or forward
< reverse operation)
FUNCTION  DATA Trow
Fsra > 0.0 to 10sec
217 151 05t050Hz =&
&5
38
FUNCTION DATA T -
J|l o | b 050 SHz Fsu
a0 RN 0.0 to 10.0SEC 0
Time
Example Normal direction electric energy
/ Reverse direction
! \ ( fven[ilation
G =/
y * Wind
N Freewheeling in reverse direction
— 46 —
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B Jump frequency jump1 jump2 jump3

Jump frequency range |

These functions are used to avoid continuous operation at
-mechanical resonance points.

Three jump frequencies can be set. Jump frequencies are
not active during acceleration and deceleration or if the
multistep frequency settings are used.

The jump frequency range is adjustable between 0.0 to

5.0Hz.
FUNCTION DATA
- ; JUMP1
t {:7 1 17| 00 05 to 400.0Hz

FUNCTION DATA

JUMP2
0.0, 0.5 to 400.0Hz

FUNCTION DATA
JUMP3

0.0, 0.5 to 400.0Hz

Ly
-
2
|

FUNCTION | DATA

\

Ly

~

i , 717 00to50Hz

Function k&%
Code No. g

Fraes
Jump3 Jump frequency range
>
Q
o)
% Jump?2 Jump frequency range
3
S Jump1 t Jump frequency range
Adjustable range
0.0 to 5.0Hz
0

frequency setting ——100%

Number of motor pales

I Machine speed conversion coefficient

These parameter functions are set to monitor the
synchronous speed of the motor and the machine speed.

FUNCTION ,  DATA
Poles
I Yl 2 4,6 8 10,12
o FUNCTION DATA )
B _ Machine speed
i3 LT F (.| 1| conversion coeffcient
1

0.1 to 10.0

Function

Machine speed=(Motor synchronous speed of motor) X
(Machine speed conversion coefficient)

M Frequency monitors

The external output frequency meter can be calibrated. .
Pulse output or analog output can be selected with the
internal switch (SW2) of the inverter.

« Pulse output
FUNCTION DATA ~
Digital frequency Pulse width
A F1 01 monitor coefficient || 1/2nf(s)
% to 100 .
FUNCTION  DATA \E)clflltzege _'l_ﬂ_ Number of OU‘%Uf,é’#t‘S&O:?géf
13V _ n : Setting coeffici
c| o |l n Analog frgque'ncy o?/erand f: Output frequency
(] ot ] o meter calibration
70.0 to 105.0%

Output voltage

Period 1/nf(s)

+ Analog outpui

Adjustable range
70 to 105% (7v to 10.5V)

10V

0 100%
Output frequency —=

— 47 - . )
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FWD/REV Command hold (3-wire control)
This function enables control by a momentary (50ms Function
minimum) RUN/STOP command (FWD and REV command). Code No.
The self-hold circuit can be omitted to simplify the circuit.
When the function is selected, multistep frequency settings

Treminais | ON OFF ON OFF
from 1 to 3 can be used, but those from 4 to 7 cannot. (X3-CM) [
: Holding
FUNCTION DATA Act FWD command| n------+
ctive: o :
il S Signal Holding
-1 - Inactive: - REV command helemed 7
FWD
Output CM X3 FWD REV
frequency Inverter
REV
Up-down control
The frequency setting can be increased and decreased Function
using the X1-CM and X2-CM terminal groups. This function Code No.
is similar in operation to that of a motor driven potentiometer.
The setting |§ ret.amed even if the power supply is tgrned off. ON RUN COMMAND SIGNAL
When operation is restarted, the frequency automatically FWD (REV)-CM| — — [
increases to the set value. . X1-CM(UP) | A : ':
AR j ON i
X2-CM (DOWN R . ‘
FUNCTION DATA ) ( )l — : 1 N
Active: o O > :
. - i QO !
e -1 Inactive: - 5% :
T 2 . '
w— T X
QD ! .
= 0 : 1
> : E
3 .
39 :
35 :
[OR= /_
0 -
Time —
Note: 1) When this control function is selected, multistep, frequency
setting 4 can de used. but the other 6 settings cannot.

2) Multistep frequency setting, FWD/REV command hold, and
up-down control cannot be used simultaneously because
the same terminals are used for these functions.

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

4) If the Up and Down commands are input together, the
Down command has priority.

Function Code ) ) )
Teminal X1 Teminal X2 - Teminal X3
231025 26 27 10 29 41 42
O O O _ - ) Multistep frequency setting
- O - - O UP-DOWN control Multistep frequency setting 4
O - - O - Multistep frequency setting 0 to 3 | FWD/REV command hold
- - - O O UP-DOWN control FWOD/REV command hoid
O Active —: Inactive
— 48 —
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B Restart after instantaneous power failure

This function specifies-whether the inverter is to be restarted

automatically when power is restored after an instantaneous

power failure. If automatic restart is selected, the inverter is

restarted afteripower recovery under the following

conditions: _ :

1) The power failure duration is within the allowable time.
(3-wire control) ,

2) The RUN command is input.

FUNCTION DATA ]
Active: o

' inactive: -

]
1

(]

Function .
Code No.

@ Undervoltage alarm

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

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

FUNCTION DATA

Active: o

Y ~ | Inactive: -

Function
Code No.

Setting Inverter Seif-hold | Alarm display Alarm signal
fa] Stopped on on on
- Stopped off on - off

Output signal code selection (Open-coilector)

The RUN, FAR, FDT, OL,and LV terminals are used to output

faults and operation monitoring signals. The output mode

can be selected with this function. Three modes, 0, 1, and 2,

can be selected. If mode 1 or 2 is selected, signals are
output in a bit pattern.

Function !
Code No. g

Q-Pulse |d TMS868

FUNCTION DATA
15 g1 01,2
Table(a) Output signal selection
Setting
Terminals
n ! )
o ' [
RUN Inverter running \
FAR Frequency equivalence detection Individual fault output '
oT F level detecti Combinations of operation monitor and- in-
F requency levet detection dividual fault signals ‘
-OL Overload early warning Overload early warning
LV Undervoltage alarm Undervoltage alarm

— 49 —
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Individual! fault output when "1 " is set at Table (a).
Individual fault ac ou -ty o Lo L o1 No fault
Overcurrent | Overvoltage | Undervoltage inverter Motor Inverter External
Terminal symbol overload overioad overheat alarm
RUN O O O L L ° L ©)
FAR O o o O O ® ® O
FOT @ O e O e O o O
' Note: @®:0ON;, (O:0FF
Operation monitor output when”2” is set at Table (a) (while inverter is running)
Operation monitor Terminal symbol
Operating Frequency Frequency levet | Overload early LV oL FDT FAR RUN
equivalence detection (FDT) | warning
detection (FAR) _
0 0 ] ] O O @) O O
| | | | O o O | O
| Od | O o L O L O
| | 0 0 O O [ L O
| E ] O L O o L O
™ 0 [u ™ O ° ° ° O
[ | 0 - | | o o o L O
| | O ] O O O O e
| = ] " o O O O o
Note: BB : monitor signal avaitable; (J: no monitor signal; @ : ON; O: OFF
Individual fault output when "2" is set.at Table (a). (when inverter is tripped)
Terminal symbol
Individual fault
LV OL FDT FAR RUN
No falt O O O O O
301 Acceleration overcurrent ® O O O . O
L2 Deceleration overcurrent O o O O O
003 Constant-speed overcurrent o o O O O..
o Overvoltage O O o O O
LY Undervoitage o O o O O
0.1 inverter overload O ® ® O O
OL2  Motor overioad ® o t O 9
0! inverter overheat O O C o O
0H2 External alarm ® O ] o O
Note: ll: ON; Bl : OFF
— 50 —
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B Slip compensation control

This function compensates for variations in speed caused by
load fluctuations. The amount of slip frequency
compensation is from 0.0.to 2.5Hz for the reted slip.

"SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual™ ~ ~°

Function
Code No.

Motor speed |

gy

APulse |d TMS848

— 51 —
Active 10/12/2014

i | FUNCTION DATA Slip frequency
: H1E S0 0.0t 25Hz
I8 Reversing operation with signal polarity
; This function enables the direction of motor rotation to be Function
: changed according to the polarity (+,—) of the frequency Code No. §
. setting voltage.
To operate the inverter with an external frequency setting
potentiometer, turn on the switch between terminals FWD FUNCTION DATA ]
and CM. Apply a positive voltage (+10V DC) to terminal V1 » _" ACI'V?:'D
to turn the motor in the forward direction, or apply negative R —| [Inactive: -
- voltage to the terminal to turn it in the reverse direction.
It the switch between terminals REV and CM is on, a positive
voltage applied to terminal V1 turns the motor in the reverse
direction and a negative voltage to the terminal turns it in the
forward direction.
-t This means that the motor rotation direction can be changed
only by changing the polarity of the setting voltage.
; Note: When the multistep frequency setting function is used, Function
T ‘ code 47 is invalid. Switch between
23 terminals FW0O-CM:on
. Quiput frequency
5 " Forward Reverse | +F 1
. - AN T ';
. ON OFF E +10v i Frea.
I(Z::lwg)lgnal 1 E—WV 0 Set volts
+10V | :
Frequency REV
settin . :
voltagge l —10V 1 /L N

Switch between
terminals REV-CM:on

_Page 95 of 376
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AUXILIARY PARAMETER SETTING (Appendix)

M Analog ammeter calibration (option)

When an analog /O card (OPCII-AIQ) is used, an analog
ammeter can be connected and output current measured.
function code 51 is used for ammeter calibration (10VDC).
adjustment can be made from 50.0% to 200.0%.
OPCII-AIO is mounted inside the inverter.

Function p&
Code No. |

FUNCTION DATA

Analog ammeter
i calibration 50-200%

3

= ]
] ! P

y

il Correction of motor primary resistance
.Function code 52 data need not to be changed when FUJl's Function
.standard motors are used. Code No
+The use of low-frequency operation of motors made by other

manufactures requires that the function code 52 data be

modified. The acceptable error range for torque caicuiation

will be shortened and trip-free control enabled. Calculate the

i it foll : . , .
, setting value as it follows Primary resistance for FUJI's standard motor

Sefting value = Primary coil resistance of motor used x 100(%) ‘ _
Primary coil resistance of FUJI's Motor 1200V series 400V series
standard 3-phase motor. capacity i ) -
(See the table) (kw) Type R1(Q) Type RI(Q)
: 30 30P7/30G7 0.0285 30P7/30G7 0.1141
. Adjustment range: 50 to 200% : 37 37P7/37G7 0.0245 37P7/37G7 0.0979
45 45P7145G7 0.0187 45P7/45G7 0.0748
55 55P7/55G7 0.0145 55P7/55G7 0.0579
FUNGTION OATA 75 75P7/75G7 0.0098 75P7/75G7 | 0.0391
Coffec“‘on of motor 90 90P7/90G7 0.0078 90P7 /90G7 0.0311
ol B AN R Y . . 110 110P7 0.0060 110P7/110G7 | 0.0241
S E {] L) ) primary resistance 132 132P7/132G7 | 0.0191
160 160P7/160G7 |  0.0150 :
The table on the right shows primary resistances 200 200P7 /200G7 0.0113
for FUJI's standard motors. FRENIC5000G7/P7 is 220 220P7/220G7|  0.0100
designed based on these data. 280 280P7 0.0074
’ * Abbreviation

M Manutacturer use function

Function code: 99

Function code 99 is used for manufactures of machines in
which FUJI's inverters are used. This code is not used for
ordinary users.

Function :
Code No. s

— 52 —
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FAILURE MESSAGE

B Fault display :

The fault display function performs three functions.

1) Displays present faults

2) Displays the operation status when the fault occurs.
3) Displays a record of immediately previous 3 faults.
If a fault occurs, the fault monitoring mode is set
automatically. -

)

L ] (I N ]
Ly iy ~- €

Function ¢ TO
Code No. M
Faults display * F5 Fault memory 1
Output frequency * F& Fault memory 2
Reference frequency * 7 Fault memory 3

Output current *
peration mode ~

* mark: when the first fault
occured

Function Data Message
— 7 N T
3 Hl ! Overcurrent during acceleration
. 3 o g Overcurrent during deceleration
5 H 3 Overcurrent during constant speed running
} 3 y Overvoltage ) )
i [ ! 107 ! i Undervoltage
J S H i Inverter overheating
A ) H 2 External fault
& L : Inverter overload
) L 2 Motor overload
£ - - o CPU error
; - £ " -~ d Memory errpr
j cl 5 s. 2 Output frequency
_ﬂ 2 5 5. 2 Reference frequency
F3 H n g i Output current
$ r i Forward rotation
i % - £ Reverse rotation
3 ‘ £y !l toY. c L Current limit
“:;. u L Voltage kmit
= 4} U J Undervoltage limit
) i Fs 1st order fauit (1st prior event)
4 5 “1st order fault (2nd prior event)
: ; 57 1st order fault (3rd prior event)

( Notes: 1) Function code FO is not displayed at cpu error or memory error.
2) Data of F1 to F3 shown here is examples.

PRI T ¥ R DO SRRV

53 —
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. Protection functions

Display

Function Description
! The accceleration time is automatically extended to avoid an overcurrent trip due to quick
; acceleration.
- )i prevention . , . .
. Stall p ?Ve to The deceleration time is also automatically extended to avoid an overcurrent or an
overvoltage trip due to quick deceleration.
A Current limiting Inverter output current is automatically limited if it reaches the limit level.
) Instantaneous power faitur. When the power failure occurs, the motor is driven fifteen milliseconds at full load.
- P ure {Running time will be longer on light oad).
- When the DC intermediate circuit voltage drops to the undervoltage level, the inverter
s . immediately shuts down and holds the trip status.
L n n A . . . . .
- Undervoltage protection - If power failure continues and the control voltage in the inverter is lost, and the inverter
will de reset automatically.
If the inverter output current reaches the overcurrent protection level, the inverter
immediately shuts down. and holds the trip status.
The overcurrent trip indication is divided into 3 types.
‘ I OC1 : Overcurrent detection during acceleration
RO Overcurrent protection OC2 : Overcurrent detection during deceleration
bk (Short-circuit and Ground fault) OC3: Overcurrent detection during running at constant-speed
503 : The inverter can de protected from ground fault by adding an optional ground fault
detection unit.
Since the ground fault detection unit protects the inverter, an earth leakage circuit breaker
‘ (ELCB) must be used to prevent injury or accident.
- o . If the DC intermediate circuit voltage reaches the overvoltage protection level, the inverter
ol Overvoltage protection immediately shuts down.
Inout surge protection The inverter can be protected from SkV standard impact wave voltage which will invade
| - put surge p from the main circuit power. :
P . If the load exceeds the overload capacity (inverse-time characterisic) of the inverter, the
i Inverter overload protection inverter immediately shuts down
et Inverter overheating protection If the heat sink of the inverter overheats or the lemperélure inside the inverter exceeds
e gp the limit, the inverter immediately shuts down.
When only one motor is driven, the motor can be protected from an overload without an
' Motor overload protection external thermal overioad relay.
JLe (Electronic thermal overload Since the electronic thermal overload relay is designed with consideration also given to
relay) the low cooling effect in the low-speed range, this protection works over a wide range.
When driving several motors, attach a thermal overload relay to each motor for protection.
If the thermostat of the braking unit or braking resistor (options) or the external thermal
e External fault protection overload relay for motor protection is active, the inverter immediately shuts down.
une rautp If FWD-CM or REV-CM is on state when applying the power, the inverter will not run and
indicate “OH2".
Eqrl CPU error protection If a CPU error occurs inside the inverter, the inverter shuts down.
trrd Memory error protection If @ memory error occurs inside the inverter, the inverter shuts down.

Q-Pulse |d TMS868
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11-4 Terminals

(1) Composition of main circuit and terminals

j = .
A {_ i D8 resistor {Option)
3 .. 9- 2!
5 Py j08
d [P {o8] . .
: DCreactor | B _1 DB unit (Option)
i Ground fauit SA'S bsorb ~ 2 O 1
H detecling unit ourge apsorber . — : ;
i MCCB  (Option) r P1 pre} =
o Three m - - L1 cT u
! hase -~ .. 2 <} . 7 7
H 9] ! ' )
! power ole T : 3] $ R Car ; G W \MOIO(
. sueply @ Lrpi | [sa —LEOJ 73 Charging r |
1 {RO™" Converter indicator curent Fiox T
%TO :), Q detecting detecting
: 13 10V(-10V) Flux PWM -
: Potentiometer (:O\c: [ L2 ' Controt DC” con- I modu _}_’TF_?,_
. vollage trolh lation
{ Frequency Q——_/__gL ov gg:;ire detecting o= I Current
. control . V1 circuit :
: i 0to =10V DC = - getecting .
H signal a0 2_OmA e ——:—F ¢ LCY ' 1 l circuit Relay unit (Option)
-t J r ) ! RUN | <=3} Inverter running
) L em =~ FaR] | ' =3y Frequency equivalence
S FWO ] FOT) | ] detection
. FHorward > o— OREY b oL 1. ] &} Frequency level detection
: everse —o o0 3
& Coast-to-stop _o“'o.___?%)“—, E Lvil / | 28 Overload early warning
: Multistep = ¢ o cuel 1 &3k Undervotage atarm
k] Speed o o—] L X2 _ € 9
H lecti — X3 E g
; selection | {_g o___—crﬁ— S CPU A S Run command or inverter running
-: — RT3 @
Acc. & Dec. time [ :Oo—o__ ’RTQT g ::> — 3
— . AU a

—0 o— 1 £ 3 Alarm (Any fault)

—Q 9_———0—a-

—C O—i Py

Externat fault §}—q_o i:THR
Externalreset _o"‘o__J__J?RS_T- Frequency meter

AR SPYSTUTUNSEPRRINE . PHIE SRUIE I L DPP QU AT NN PRSI O

v

(2) Terminal Function
@ Main circut

&
* {GF1 Pulse n-f
=y in ch
¥ Ground fault @ { GF2 (Pin change)
ki '
3
N e o
ot i - ooooooT
7 purrent S|gr?al . AUT \\,_, fa e e T R GND (PE)
g input selection == g Keypad panel
P . =
Intedock for load @BE}E}
side switch _ e —
Switching from PU
Line to inverter [ : wires should be twisted and shielded i

Inverter
L L1 L
Power L2 ZK
supply L3
. . T
ut] o2 |~ Terminal block (TB7)

——~—]/* U1-V:400-440V/400-460V 50/60Hz
G U2-V:380V 50/60Hz

u1ju2

—
{

Aux.Transformer

Symbol

Terminal

Description

L1, L2 L3

Main circuit (Input)

Connect a three-phase power supp]y.

U. V. W

Inverter output

Connect a three-phase motor

(+), (=)

Braking unit connection

Connect the braking unit {option). The braking resistor must be connected via the breaking unit.

(+). P1

DC reactor connection

Connect a DC reactor for power-factor correcting (option). (See page 30)

GND (PE)

Ground terminal

Ground terminal for the invener chassis {(housing)

~. o

’3®—Pulse Id TMS868

(Be sure to ground the chassis to prevent electrical shock and to reduce radio interference noise.)
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Type Symbol Terminal Description
Control RO, TO Auxiliary control power supply | Connect a single-phase AC power supply to back up the control circuit power supply
power
Supply
{:Frequency 11 Frequency control common Frequency setting signal terminal (common reference voltage for tesminals 12, 13, V1,
Jsetting and C1) ’
and' . 13 Frequency contrel power Use this terminal for the frequency setting POT: +10V DC, 1kQ. —10V DC can also
imonitoring supply be output by changing the internal pin connection. (The output is set to +10V OC at
the factory.)
12 Frequency control input OV to =10V DC, input resistance: 22k Q The frequency based on the sum of
terminal Maximum output frequency at +10V DC | setting signals 12 and V1 is output.
V1 Voltage process signal OV to =10V DC, input resistance: 22kQ | When the irlput voltage is OV to £5V DC,
Minimum output frequency at £10V DC select and set Function code 18.
C1 Current process signal 4mA to 20mA DC, input resistance: 250Q
Minimum output frequency at 4mA and maximum output frequency at 20mA
Ve Ct: +,11: -
FM1, FM2 | Frequency meter connection |0 V to 10 V DC (maximum frequency at 10V}
Two voltmeters each having an internal resistance of 10kQ, can be connected. Pulse
signals can be output by changing the internal setting pins (SW2).
FM1: +, FM2: —
Contact |CM Contact input common Common terminal for contact input signals
, Input AUT Current input selection Specify an input signal when both voltage and current signals are availabie for
frequency setting. .
AUT-CM ON: current input, OFF: voltage and frequency setting POT inputs
FWD Forward operation or stop FWD-CM ON: forward, OFF: stop
command The motor stops when both FWD and REV
REV Reverse operation or stop” | REV-CM ON: reverse, OFF: stop are on or off together.
command
X1, X2, Multistep frequency selection | Up to 8 frequencies can be set by turning on and off the external contact signals.
X3
X1, X2 Up-down control Function of terminals X1 and X2 changes by making Function code 42 active.
X1-CM ON: UP {frequency increase), X2-CM ON: DOWN (frequency decrease)
X3 FWD/REV command hold Function of terminal X3 changes by making Function code 41 active.
X3-CM ON: Self-holds FWD or REV momentary signals input (pulse width: 50 ms or
more})
RT1, RT2 } Acc./dec. time selection 2, 3, | The 4 acceleration or deceleration times can be selected by turning on and off the
or 4 external contact signals. .
BX Coasi-ic»stop command BX-CM ON: Instantaneous stop of inverter output with no alarm signals.
Since the self-hold function does not work, turning off BX will restore the inverter if
FWD or REV are still on.
PU Switching operation from line | The inverter is ready when the terminals PU and CM are shorted. Turning off the
to inverter 'switch after the specified time changes over from line to inverter operation.
IL Interlock for load side switch | If a switch is installed between the inverter and the motor, the auxiliary contact (NC
contact) is connected.
THR External fault input If the connection between terminais THR and CM is opened, the inverter output is
' turned off and @ motor coast-to-stop results. (OH2 trip) This input signal is seif-held
internally.
RST Alarm reset

if the terminals RST and CM are shorted while the inverter is tripped, the protection

function is cancelled.

Q-Pulse |d TMS868
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Control circuit (Cont'd)
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ENAE:
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o raty

TS
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ety e Y,
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BTN R e

tee

ey

o gl

.
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v
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4
<t

Type Symbol Terminal Description
Open- CME Open-collector output This is the common terminal for open-collector outputs. Open-collector output
! collector common . 50mA max.
] N . .
i output RUN inverter running An on signal is output between RUN and CME at and above 12_;\/ matxx. .
i the starting frequency. This signal is turned off when the . ese terminals can
3 inverter is not operating, the motor coasts-to-stop or during | /S0 OutPut individuai
. faults. For details,
! DC braking.
j . refer 1o page 49 and
&3 FAR . Frequency equivalence When the output frequency is in the range of the reference 50.
'-Ji ' detection frequency +afHz, an on signal is output between FAR and
H CME. {&f: 0.5 to 5Hz variable)
’ FDT | Frequency levetl detection An on signal is output between FDT and CME when the
b : output frequency is higher than the preset detection level.
: The signal is turned off when the output frequency is below
K the detection level.
i
4 OL Overload early warning An on signal is output between OL and CME when the output
* current is larger than the preset overioad alarm level. The
signal is turned off when it is smaller. (Adjustment range: 50%
to 105%)
Lv Undervoltage An on signal is output between LV and CME when the
b inverter output is turned off due to undervoltage. This signal is
4 not output for about 1.5sec. after power-up in order for power
; : supplies to stabilize.
{ Contact | AX1, AX2 | Run command or inverter This signal is used to open or close the contactor on the Contact capacity:
—;3‘ output running power supply side. Aux. power supply (R0-TO) required. 250V AC, 0.3A
L ! 30A, 308, | Alarm output (Any fault) An signal is output when the protection functions of the {cos ¢ =0.3)
“: 30C - inverter are active and when the inverter tripps.
(Contact: 1SPDT, 30A-30C: on the inverter trips) .
Protection | GF1,GF2 | Ground fault detection input | This is the input terminal for the ground fault detection unit (option) to protect the
: ' inverter.

=" 43-Pulse Id TMS868
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(3) Terminal arrangement and size of terminal screw

- SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

{D Terminal arrangement figures

Figure A

C 8 Tm

i
Figure B

C s Im
: GND GND y
. IPE_H{EJEM | UI vm ) P1| i FPE'-] LIlLQ(LJI | ul VIWJD][(—)‘PI{H-]‘
Figure C l Figure D GNEPE) s
o utuz Ew}i‘ifm‘imf
(PE LifL2!ies [—UWED lzl @ 'EI ) [Gioa]
L e |
@ Arrangement figure of control circuit terminals
85 186 TBs
axi |sz |CME{FAHI oL lFMI[FM{FI_{ ci I X1 sz | xa {CM iﬂn Arz{auT
[30A|SUB|:IOC‘RUN| Ly iFDTI t [ 12 l!:! JEVD HEViBIlCMETHRIHST'PUI i | ‘GF;| {Gle IRO| ]ro]
3 Table of terminal arrangements and terminal screw sizes
Voltage Applicable Invester type Figure | Screw size
F;OV\IIT autput Main circuil terminals Controf circuit terminals
L1 LZ L3 UV, W i+, P1, (=) | GND(PE) | L1, U2 | TB4 TBs TRE
200V Series | 30 FRNQ30G7/IP7-2EX A M8 M8 M8 MB M4 M3 M3
37 FRNQ37G7/PT-2EX M8
45 FRNO45G7/P7-2EX A M10Q M0 MI10 ‘
5 FRNOSSG7/P7-2EX |
75 FRNQ75G7/P7-2EX c $11
90 FRANOBOG7/P7-2EX D $13 $ 13 $13 M10
110 FRN110P7-2EX
400V Series | 30 FRNO30G7/P7-4EX A MB ME ME MG M3
a7 FRNQ37P7-4EX M8 M8 MB
| FANO37G7-4EX A ~ M8
45 FARNOASG7/PT-4EX
55 FRNOS5G7/P7-4EX
75 FANO75P7-4EX A
FRNQO75G7-4EX 8 M10 M10 M1Q
S0 FRNOSOG7/PT7-4EX
110 FRN1 1OGT{PT-4EX
132 FRAN132G7/P7-4EX c 411
160 FAN1B0G7/P7-4EX D $13 $13 $13 M0 M3.5
200 FRN200P7-4EX
s FRN200G7-4EX D
220 FRNZ220G7/P7-4EX
260 FRN280P7-4EX
_ 58 —
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12, Optibns

. {1} Reactors
‘1L Line side AC reactors

1

“Q-Pulse Id TMS868
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Terminal hole . E Terminval hoie .k
—\/ ’
e T
; '
T T
[ ' T 1L ] NN
NS SN -
i ;
e ac
Mounting hole Mounting hole
Fig. A Fig. B
i
Voltage Applicable | Reactor Figure | Dimensions [mm] Power loss | Weight
g‘:’[‘;jl o] type A | B c 0 E G H ;er(r:inal W] (kal
diameter
‘f' 200V 30 ACR2-37 A 190 60 90 120 170 7x11 190 8.4 60 11
‘ Series 37
45 ACR2-55 B 190 60 90 120 | 200 710 190 13 82 2
55
75 ACR2-75 8 250 | 100 90 120 | 200 | 9x14 250 13 114 25
90 ACR2-90 8 285 | 190 120 158 190 | 12x20 | 210 13 - 120 26
i 110 ACR2-110 8 280 150 110 138 | 200 { 10%x20 | 270 13 135 30
400V 30 ACR4-37 A 190 | 60 90 | 120 | 170 | 7x10 | 190 8.4 82 11
ol Series 37
45 ACR4-55 B 190 60 90 120 | 200 7x10 190 10.5 88 12
55
75 ACR4-75 190 60 90 126 197 7x10 190 " 89 12
90 ACR4-110 250 100 105 |- 136 | 202 | 9.5%18 | 245 13 " o8 24
110
132 ACR4-132 B 250 100 115 146 | 210 | 9.5%18 | 250 13 162 32
160 ACR4-220 320 120 110 | 150 | 240 | 12%20 | 300 13 223 40
200
220
280 ACR4-280 8 380 130 110 150 | 260 | 12x20 | 300 13 295 52
— 59 —
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2 Power factor correcting DC reactors

The power factor can be improved to approx. 0.9 by using

this reactor. )
Terminal hole E | F Terminalnole € . F |
— ! T "
Note: The following inverters are provided as siandarc with separately i : ‘ i A l
supplied a power factor correcting DC reactor. ] '_' ' , i | l
(D Inverter of 75kW and above (G7 series 200 400V class) ‘ j { | If [
@ Inverter of 75kW and above (P7 series 200V class) L . ' } | !
3 Inverter of SOkW and above (P7 series 400V class) : 5
When installing inverters. be sure to connect this reactor. ' » ! C ! B s -+ T C |
Nag — |ka-e ~ |
AT PO
Mounting Mounting
hole hole
l l l Fig. A Fig. B
P1 o -
[ .
Inverter : ' )
) . Terminal hole £ , F
+) - - ' Terminal hole E F T\L -
OC reactor ; \i—_ =N ) :
{ \ | ,
J.’ = i !
Lol ;
H t I |
5 _L . ..Ll_LC ;._IL. :
VB L [ -
! . 1}\4-6 ! J -G L. J
A Mounting  © A Mounting  ©
hole hole
Fig. C Fig. O
Voltage | Applicable | Reactor type | Figure | Dimensions (mm} Power loss | Weight
motor D | 8| CclDol|€eE]F] G | H Temna |W (ko]
output hole
(kW] diameter
200V 30 DCR2-30 A 146 75 100 126 130 70 9x15 1 210 10.5 61 16
Series 37 |DCR2-37 - B | 156 | 80 | 100 | 126 | 110 | 70 | 9x15 | 260 10 72 19
45 DCR2-45 B 156 80 110 136 130 75 9%x15 | 260 i0 . 82 23
55 DCR2-55 B 170 85 110 136 130 75 9x15 | 300 10 98 - 28
75 DCR2-75 C 200 80 95 126 180 75 1 10x16 | 240 12 100 19
90 DCR2-90 D 180 100 100 131 150 75 | 10x15 : 275 15 140 22
110 DCR2-110 D 200 100 120 141 150 80 , 10x15 | 290 15 210 25
400V 30 DCR4-30 A 150 75 85 111 155 70 | 9x15 | 210 8.4 63 14
Series 37 | DCRa-37 A 17146 | 75| 100 ] 126 | 155 ] 70 © o9xis ! 210 8.4 56 |17
45  : DCR4-45 A Jae | 75 ] 15| 141 [ 180! 75  9x15 210 | 105 58 . 21
55  :DCR4-55 A [ 146 | 75| 130 | 156 | 190 : 85 9x15. 210 | 105 66 25
75 | DCR4-75 D l200| 70| 120|151 | 160! 80 10xi6. 250 ' 105 95 25
90 | DCR4-90 D {20! 70|10 {1711 165] 85 10%16 280 , 13 9a ;32
110  DCR4-110 | D . 220 . 70 | 150 | 181 ' 170 ' 95 1016 290 13 115 36
132 DCR4-132 ] D 190 80 146 177 180 . 90 1 360 13 100 40
160 DCR4-160 i D 220 90 140 171 200 90 12=20 350 12 115 45
200 DCR4-200 D 230 100 140 181 180 I 110 12«20 310 15 140 50
220 DCR4-220 D 230 100 150 { 201 180 110 12%20 . 320 15 160 50
280 DCR4-280 1 D 230 100 160 | 211 180 110 12%20 340 K 15 170 58
— 60 —
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Type: ACL-10A

Radio interference
suppressing reactor
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3 Radio frequency interference (RF1) suppressing reactor

* These reactors are used to suppress radio interference.
Note that the method of connection differs depending on inverter capacity as shown in the figures on the right.

Inverner  Ac motor

=0

wires through them.

MCC8 Mounting plate
Dimensions How to use
: Type:ACL-10A unit{mm)] Reactor
. MCCB
S “ _T_‘ Inverter
~ —_ E — —
‘ . o] ,$ ¢ Power —] S L1
: supply —° [ ih__
2-47 ey _3 = © L2
. = O L3
130 | a
85 :
wind the wire of each phase more than four turns in the same
direction. )
~ 3| 8
\ Reactor
MCCB olololo Inverter
[ap]
C\j C )
? 160 —o | o———-- -1 - oL
180 Power _glo 1.1l 1. © L2
i | supply
—_—0 O e el -- © L3
Weight:1.7kg o{o]o|o

If the wire is too thick to wind, stack four reactors and run the

<

"&-Pulse Id TMS868
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@ Noise suppressing AC reactor

Terminal hole

Mounting hole

Terminal hole

———————]

A
Y

J 4G

-~ Mounting hole

nd e n

Fig. A Fig. B
Voltage Applicable | Reactor Figure | Dimensions [mm) Power loss | Weight .
motor . jlype Al B8 | Cl ol E G H [Teminal | W] (kal i
output {kW} hole H
diameter

200V 7 30 NR2-55 A 320 120 110 150 230 12x20 | 300 10.5 182 55

Series 37
45
55
75 NR2-75 A 300 150 115 156 200 | 12x20 | 310 13 215 53
90 NR2-90 A 360 180 140 188 220 i2x20 | 350 10.5 270 85
110 NR2-110 A 390 200 150 198 200 12x24 | 360 13 350 95

400V 30 NR4-30 A 240 160 120 156 150 | 12%x20 | 280 8.4 129 32

Series 37 NR4-37 A | 2s0 | 160 | 120 | 156 | 150 | 12x20 | 290 8.4 142 38
45 NR4-45 A 270 180 120 156 160 12x20 | 300 8.4 163 42
55 NR4-55 A 300 180 130 156 182 12x20 | 300 8.4 178 53
75 NR4-75 A 350 180 130 178 190 12x20 | 340 10.5 220 68 ;
0 NR4-90 A 360 | 180 | 140 | 188 | 200 | 12x20 | 350 10.5 240 80 i
110 NR4-110 A 380 | 200 | 150 198 | 200 | 12%<20 | 360 13 270 95
132 NR4-132 B 380 200 180 233 180 15x24 | 430 15 370 120 i
160 NR4-160 B 400 200 200 256 170 15x24 } 460 15 360 150 !
200 NR4-200 B 400 200 210 273 190 15x24 | 500 15 470 180 .
220 NR4-220 B 350 | 200 { 225 | 288 | 200 | 15%24 | 550 15 500 200
280 NR4-280 B 450 300 200 268 275 15%20 470 13 700 185

Noise suppressing
AC reactor
2
— > i)

Motor

Caution: When you connect the noise suppressing reactor, a derating (approx. 15 to 20%) of motor output will result due to voltage drop, since
the impedance of these reactors is large.

Q-Pulse |d TMS868

— 82 —

Active 10/12/2014

Page 106 of 376



SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

2 Braking unit (transistor switch) and resistors

Please refer to page 12 for connection

Itesm Specification
200V | Apphcable moter autput (kW] |30 a7 45 55 75 |90 o
Se:ne-s-*lrwener lype FRMO30 | FRMO3T FRNOSS FRNOSS FRMOTS FRANCSO FRM1I0
GTPT-2EX GTPT2EX  GTPT-2EX G7PT-2EX G7 PT-2EX GTPT-2EX PT-2EX
Braking Typﬂ |euosozaEx | Buoss-2aEx BUD75-2AEX | BUDSS-ZAEX
L | raquired quantity |1 I - i — 1 T
[Braking | Type DEHO30-2A  |DBHO37-24  DOHG45-24  DBHOSS-24  DBHO37-24  DBHO45:2A | DBHUSS2A
|'“5""‘" | Required quantity |1 E [ 1 2 2 2
[Capacity (kw] 1 |36 48 B0 T2 36 120 14.4 -
| | Resistance (0] *1 |40 an ‘25 z0 15 1285 1.0
400V IAppu:anla mator cutput [kw] .'la_ Ea? _“_-:5_ 55 l75 a0 110 132 | 160 200 220 280
Series | vaner ypa FRMO20 |FRMO3T. FRNOAS FRNOSS |FRANOTS \FANOSO (FAN110 FRN132 |FRANTGO FANZ0O FANZ20  FARMZED
| GFPT-4ER | GTIPTHER | G7 P7-4EX | G7 PT-4EX| GTP7-4EX | G7 PT-4EX  GT P7-SEX ﬁrPHExlﬁ?PHEx | GTPT-AEX | G PT-9EX | P7-IEX
IEuHing Type BUOIT-4AEX BUDSS-4AEX BUN10-4AEX a3z |[BUNI0-4AEX U3z
unit AAER HARX
| Required quantity |1 i i 1 2 3
Braking | Type DEHO30 | DBHO37 DBHO45 DEHOSS DEHO37 |DBHOAS DBHOSS DBHO4S DBMO37 |DBHOAS OBHOSS DBHO4S
L] resistor ~d A =1 A4 A | =¥ A A4 A | <4A AA AA AA
Required guaniity |1 1: !1 1 2 |2 |2 (a |4 4 a &
. Capacty (W]t |36 |48 |60 72 96 120 |144 (180 (192 240 288  |360
Resmance(@]*1[15  [12 Ji0 75 [0 (50 375 Jam (30 |25 188 167
2 Common specification

Braking torque [%] | 100

Braking duty [%ED]

5 (allowable duration: Ssec.) "2

Protective funchon

If the braking unit or resistor ovarheats, braking unif transistors are shut down and he invener pratective function
is active

Ambiant temperature

=10 1o +50°C

Paintad color

Braking mat: Munsall 5Y3/0.5 hall-polish  Braking resistor: Munsell N1,2 hall-polish

=1 Total value, not for one rasistor.

*2 Continuous durable time of braking unit; 60 seg,

M) Braking unit
Terminal arrangement
~Ra
In'
a|o|a|a
I|2|Z|3 @R cuors
. +*
- /N
_ Fig.C
(]
i | L v —&| I 12
| we s s Ii 1]
Fig. A Fig. B alaleafe
I E E @ .:.:“ o | as
S| ™ B
Voltage | Type Figure | Dimenskng [mm] Termingl arrangement screw size | Weight
.l ' w wi[ H[Hi[H2] D |Figuelir), (-)08 cuome) [1,2 .12 01, 02) | 1] Fig D
200V BUO30-24EX A 150 | 100 {240 | 225 | 200 | 150 C  |MS (¥ {5
Serds [guoss2aEx (B |230[130 (240|225 |200(170(D  |m6 {7
BUOTS-2AEX 250150 |370 355|330 170 |C  |MB , [11
400V | BUD3T-4AEX B 180 | 100 | 280 | 265 | 240 | 180 |C ims | ma 8
SeneS | BU05S-4AEX 230130 | 280 | 265 [ 240 | 160 )
|BUT10-4AE | 250 | 150 | 400 |385 :asniwn'rl:- MB , 12
| bl L [ S————— .
BUTIZ-4AEX | [ |ms '

‘Q-Pulse Id TMS868
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2. Braking rasistor

: —4a-ad
/‘
= < I
{ L
!
i
| .
1
== —
w2 L
— — : .
||
pod
L S
q
w s (2 l 5.4
W L ! o

200V Series

13) Parts of control circuit
{1} Potentiomeler for frequency conlral
Type; WAR3W-1kQ (3W)B-characieristics

@ Surge absorber (Naise suppressor)
51-8-0. 52-A-0

i . Teiminal arrangement
. Dimensions [mm] L
Type | and screw size weight
w iwi w2l H |[HI[ D |Figue|P 08 i 2c¢ bkl
DBHD30-24 | J [ 120 o
———— ! . M5 —
DBHO37-28 400 | 660 628 | i Lois
————— 400 | 380 ! g r4
DBHD45-2A } | 240 . } 20
-— . M ¢ ;
DBHOSS-28| |  1405(750{718) | | ‘ {oes
400V Series
. . Terminal arrangement
Dimensions [mm)| .
TYPE and screw size Weighl
wwilwe| = [ Hi| ©|Figuwe | P.DB 1 2 g kel
08HO30-4A| | ! b 140 i [
——— | s L M l ;
ORHO37-4A ; 1420 : 660|628 | l I s
———a0l3881 | . . e
DBHO45-48 P 240 f | 2
—— i 8 | M5 l
DBHOSS5-48 tazs| 750l 718 !‘ Po2s
Fig.B |® ﬁ 3

Scaie plate  Type: 80P

AC250v

[ S} s
51.8-0
0.1 F.200Q

L AWG20

Knob  Type: 40N

21
M
038

Z .t

Dimensions. mm

i .
Type Use wath . Capaciance | Resisiance
! tF) 12} w H T A
§.1-8-0 Contirol rglay of imer ‘ 0.3 200 (1/2W) 1.5 40 9.1 200
5.2-4-0 riagnens conaciar 0.2 1500 (172W) 275+ 40 104 300

Circuil voltage® less than 250V (Products of Okatani electric Industries)

Q-Pulse |d TMS868
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“13. 'Distrib'ution & Control equipment

!
| i
Voltage Applicable |Inverter type MCCB( ) ELCB ( ):Interrupting {Magnetic {Main circuit wire | DC intermediate |.
motor output ' Interrupting capacity | capacity contactor (U, V, W circuit wire (mm? 4
[kw) L1, L2 L3 (mm?) P (1) 15 - !
200V Series 30 FRNO30G7/P7-2EX | SA2038/150 (50KA) |EGa203B/150 (18KA) |SC-6N 60 38x2 8 ‘
37 FRNO37G7/P7-2EX | SA2038/200 (50KA) {EGa203B/200 (18KA) |SC-7N 382 38%x2 i4 i
45 FRNQ45G7/P7-2EX | SA203B/225 (50KA) {EGa2038/225 (18KA) {SC-8N 602 60x2 22 5
55 FRNQS5G7/P7-2EX | SA403K/300 (42KA) |EGa403A/300 (35KA) [ SC-10N 60%2 100x2 |22 i
75 FRNOQ75G7/P7-2EX | SA403K/350 (42KA) |EGad403A/350 (35KA) [SC-12N 100x 2 150%2 |38 . ;
90 FRNO90G7/P7-2EX | SA403K/400 (42KA) | EGad403A/400 (35KA) 150%2 150>2 |22%2 !
110 FRN110P7-2EX SAB03H/500 (85KA) |EGaB03A/500 (42KA) {SC-14N 200%x2 4200%2 [22%2 ‘
400V Series 30 FRNQO30G7/P7-4EX | SA1038/75 (25KA)  |EG103B/75 (5KA) SC-3N 22 22 3.5 |
37 FRN037G7/P7-4EX| SA1038/100 (25K)  |EG1038/100 (SKA) SC-4N 138 38 55 l‘
45 FRNO45G7/P7-4EX | SA2038/125 (25KA) |EGa2038/125 (10KA) |SC-5N 38 60 8 |
55 FRNO55G7/P7-4EX SC-6N 60 38%2 14 I

" 75 FRNQ75G7/P7-4EX | SA203B/200 (25KA) |EGa203B/200 (10KA) [SC-7N 382 38x2 14

90 FRNO90G7/P7-4EX | SA203B/225 (25KA) '|EGa2038/225 (10KA) {SC-8N 60x2 60x2 22

110 FRN110G7/P7-4EX | SA403K/250 (30KA) {EGad03A/250 (22KA) |SC-10N 60x2 100x2 |22

132 FRN132G7/P7-4EX | SA403K/300 (30KA) |EGad403A/300 (22KA) [SC-11N 100x2 150%x2 |38

160 FRN160G7/P7-4EX | SA403K/400 (30KA) |EGad403A/400 (22KA) |SC-12N 100%x2 150x2 {22x2
200 FRN200G7/P7-4EX | SAB03H/500 (42KA) | SGBO3A/S00 (42KA) 150x2. 200x2 |22x%2
220 FRN220G7/P7-4EX ‘ . SC-14N 2002 200x2 |22x%2 .
280 FRN280P7-4EX SAB03H/600 (42KA) | SGE03A/B00 (42KA) 200=%2 200x2 |38x2 '
Note: 1. The above data is based on Fuji Electric’s general-purpose motors. (4-Pale) '
2. When using an E series molded case circuit breaker or an SG series earth leakage circuit breaker, match the rated currents. '
3. Wire sizes are based on 600V PVC. ’
Numerals in { ) fall under WL1 electric wire, Le. :
Furukawa Denko-made 600V leading wire or FSLC, i.e. Furukawa Denko-made panel wiring electric wire. !
4. Wire sizes for (+), (=) (Braking) circuit are based on that braking duty is 5%ED. -I
— 65—
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Inspection frequency

or circle
Inspection Inspection item Description Periodicaily _ Inspeclion method Criteria
spol Daily Every lwo
Annually years
Ambient situation Confirmation of ambient temperature, humidity, O Reter 1o “ltemNo. .4 Installation”. Table 4-1 of ltem No. 4-1 shall be salisfied.
dust, harmful gas, ol mist, elc. o o o o
Equipment in Any abnormal vibration and noise O Visually and auditorily Nothing shall be lound abnormal.
General 'general . i R X e
' Power voltage Are main circuit and control voltages normal? @] Measurement of voltages between phases L1, 200V series: 200V/50Hz, 200~230V/60Hz
L2, L3 of main power inpul lerminal 400V series: 400~420V/50Hz,
380~-400/50Hz,. 400~460/60Hz
(1) Megger check (between main circuit - {1} Refer to "ltlem No. 9-6. Conlfirmation of (1) Be al 5SMQ and over.
terminal and grounching terminal) Insulation.” (2) & (3) Nothing shall be found abnormal.
General (2) 1s tightened part not lose? ) {2) Make tightening.
ene (3) 1s each part not overheated? @ §3) Visually
{4} Cleaning O {4) If dust is found, absorb il by means of an
) electric cleaner. I ) _ o
. (1) Is conductor not deformed? O (1) & (2) visually (1) & {2) Nothing shall be found abnormal.
Connecting A O : .
conductor (2) Are electric wires and covers nol damaged '
ncuclto and deteriorated (crack discoloration, etc.)? o / o
. |Transformer reactor |Are no abnormal smell and noises perceived? O Visually, auditorily, and by smelling. Nothing shall be found al)ﬂi_)(ﬂﬁ@l.
Main circuil [ Cinal board - |Not damaged? O Visually Nothing shall be found abnormal.
I (1) 15 no liquid leaking? O (1) & (2) visually : (1) & (2) Nothing shal! be found abnormal.
D . (2) s safely valve not projecting and not O (3} By means of electrostalic capacity measuring |{3) 85% and over of raled capacity.
o Plain condenser : h
| swelling? ) instrument
~|83) Measurement of electrostalic capacity O e
1) 1s no chattering preceived in couse of O {1} Auditority {1} &{2) Nothing shall be found abnormal.
Relay contactor operation? ] (2) Visually
(2) Is contacl not found rough? _ O o T N
1) 15 cesiston insulation not cracked? v (1} visually (1) Nothing shall be found abnormal.
Resistor (2} Conlirmation ol presence ot disconnection @ (2) Measurement with a tester with one-side (2) Be within an error of not over about
) | connection removed 1 10% of the indicated resistance.
(1) Confirmation of balance of output vollages O (1) Measure voltages belween phases U, V, and |{1) variation of voltages between terminals
in each phase in inverter unit operation. W of inverter oulput terminals. shall be less than 2% of the output
. . voltage. )
Action check (2) Aller sequence protection test, nothing " {2) Short-circuil simulateclly between input (2) Check the action of the external
Conuol abnormal shall be found in protection and terminal and common one of inverter control sequence. It shall be found nothing
grreult and ) display circuits. contact. abnormat. B
Ei(rOl?i(l:non (1} Are no abnormal smell and discoloration G (1) & (2) Vvisually (1) & {2) Nothing shall be found abnormal.
cu General ~found?
P'ansk {2} 1s no striking rust found?
chec e e - - ; e e e
Condenser | Are no liquid leakage and deformation left O Visually Nothing shall be found abnormial.
atone?
Cooling Coolirig fan (1} Are no abnormal vibration and noise O 1) visually and auditorily. (1) Smooth rotation and no abnormal noise
s slemJ _perceived? Set the power to OFF and turm it by hand. shall be observed.
»Y . {2} Is nhere no looseness in connections? @) (2) Tighten it. {2) Nothing abnormal shall be found.
Display (1) 1s the lamp not burnt? O (1) Check 1o see if the panel lamp is on wilh the [{1) Check for its lighting.
(2) Cleaning O panel-fitted famp test switch operated.
Display o (2) Clean il with wasle cloths, elc. N )
Meter Is Ihe indicated value normal? O Record Ihe meler-indicated value of the panel. Control values and prescribed values shall
be satistied.

Q-Pulse |d TMS868
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SECTION E

FAULT TRIP UNIT

FUJI MCA11-GFD-2 SERIES

SUPPLIED BY: EMSBY EQUIPMENT PTY LTD
33 ACHIEVEMENT CRESENT
ACACIA RIDGE QLD 4110
TEL: (07) 274 2566 '
FAX: (07) 274 2387

Q-Pulse’ |d'TMSB68 = " ¢ Y ol LS RGP A CTIVEN O/ 2720147 = F
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FUJI INVERTERS
MCA series

Auxiliary control equipment

v

Auxiliary control equipment MCA series
These MCA series equipment are used to carry out an

automatic control of systems
They facilitate system control

comprising inverter.
including conveyer

synchronized operations, interlocking control, automatic

operations using a sensor and winding control.

In addition, when the programmable controller is
incorporated, the control circuit can be simplified.

For further information on MCA series, please contact,

FUJL.

fmemms s T

Sensor automatic controller

Frequency setter

Frequency jump unit

Signal controller

MCA II-U

MCA II-H

MCAII-J

MCA-SA

e Current/voltage conversion
during automatic operation
by sensor '
Pl control

Signal conversion for sensor
-Output frequency limit
Sensor signal monitor
Power supply for sensor

e Potentiometer for frequency
setting (1kQ)

o Frequency meter flush
mounting type is available.
Exclusive use: FRENIC5000
series

e Two jump frequencies can
be set to prevent resonance.
Exclusive use: FRENIC5000
series

e Main speed setting when
running several inverters
Ratio setting

DC amplification
Current/voltage conversion

[ ]
[ ]
[ ]
® Sensorsignal conversion

B Dimensions, mm

1

125
MCAII-U — 20
- 24l -
o K
hd -]
) S oo
* s & &"2@”3

%6
MCA 11-J _.-0" )
e 150 .
| /
P % -
g — N
MCAII-J
=
21 ‘ ©
T {[oocooooc000
00000000
S -
‘-—#‘—7 :\—5[
71

Q-Pulse |d TMS868
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MCA II-H ’—%
o |73
|
\ 125

MCA-SA 30
|26, -

=
©|o
INIDA
NN
~TrTT
3.5 1
Vo T
- 78
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SECTION F

LEVEL DISPLAY TRANSMITTER

LIT 500

CLIENT FREE iSSUE
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DEC 18 ’93 az:,szpm.ng'm WS & S FL+S BAC 7 2256765

' MANN INDUSTRIES PTY LTD

NN

Q-Pulse Id TMS868

_ Desbription

The Mann Industries LPD350 loop
powered display provides a local process
indication from any 4-20mA signal.

The input measurement is shownon alarge, 3 + 1/2
digit, high contrast LCD display'and can be easily

scaledtoreadin pcrccntag* or directlyin cngmcermg
units: ;

Power. for the unit.is drawn from the input loop
current with a 2.5V voltage drop across the unit (at
20mA current) which results in a ma.x:mum increase
in loop load of 1252

Mann Industries also manufacture -a range of
powered displays with analogue, RTD, thermocouple
and frequency inputs (sec ca'a}ogue section 6, PM330
series data sheets for details).

The' LPD350 and the entire Mann Industries
product range are designed and manufactured in
Australia and carry a full 2-year warranty.

For more information or application . assistance -
please contact your Mann Industries representative
or Mann Industries manufacturing hcadquarters.

SUPALY

o) | _

; RECORDER I

AWIRE I . . | PRocEsS
| TRANSMITTER | | LeBa%0 | ;mnc"ﬁ" ALARM

X ey | : (vl
1 s 1 i
| 1 | v l
4momA

FIG 1: Use of LPD350 with 4-wirs transmitter and process
alarm module (Fower for loop comes from &wire

transmitter).
T 1 = e T
gty | conmougr| | POWER
TRANSMYTER | | .PDase | | : SUPPLY
R oy a1 A RES
{ e} l - . ]
: ‘ S R
4i20ma

‘FIG 2: Use of LPD350 with 2+wire transmitter (note that it may

-';Features

_.-‘;o".'-'Rugged anodised. alummmm case i |

8 I.arge 12.7mm (0. S") high contrast':»
LCD display

» Accepts 4—20mA and 10-50maA i mputs

. Easﬂy scalcd to. dlsplay in any- engmeer- 3
. ing umit "’

¢ Reverse action display internally selec-
table i

» Screw connections via rear mounted_,
-nnpluggable terminal block

-standard 48 x 96mm DIN format
] :Two -year-w.arranty

¢ Australian designed and manufacmred

For assistance and advice on récent additions
- to our range of products please contact our
marlcermg department.

be possible to power the [zop from the PLC in which
' case the power supply will not be required).

Active 10/12/2014
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Ry 5 £33
SPECIFICATIUNS
DISPLAY (34 V2 dight LCD “POWER- . ifrom :npmqugp {s'&:@';;ufem.
Digit size - -3 12.70,(0.5 Tnch) o L AT Fod e
Range 199910 #1999 . GENERAL; - :
Decimal point L IXXX Aa;ﬂrgcg 24f=0 115% spm error
selection T G LT k)~ eount
(switch selectam:] -'J}E.JG{ -S.&pemﬁilirp : +/— 0.05% :pa.n error
XXX : Tempetature d i Zero +/— 0.1 counts °C
, Uumangu d:spla}r : Blanked except for 1 atleft s i Span +/=0.1 counts /'C
Note .M::lms si zsbdllapla lautumnur.ai]y when Operating temp rangs  : =20t0 +70°C
measured signal is below ay Zero, 'Stmamttmp range : =26 °C 16 +85 %0
ARETE o s420mA (or'10-50ma) Response time +200mS from-10-50% aur.pm'
Voltage drop 125V @ 20mA Sample rat 125
AP i 48 Pres ample rate per sec
“ﬂfﬂﬂp ﬂ:ﬁms e _ EMENSIDHS mnm Standard :
ax forward curreat, - 00mA: continous e
<5 500mA for 10s - B"“lé ;ﬁm iy AT
* Max rmrsq curunt -, 4 500rA conlinous e hg ir cpth e b :
ADJUSTMENTS . ' G s *E}Zé’.zﬁsﬁ;'ﬁ
Span adjustability ' ¥0-3998 counts - A g R i i
in 3 switched ranges —
Zero adjustabilicy 1 —1959 to + 1999
: iz 2 switchad ranges
Note :+ All adjustments via 20-tura potentiometers |

| :

| POWER
TR-'.HSM FI"I'=F| SUFPLY

f ] -RF3

& e, i \ :
1 @ 1 iposso |
: L—:——-z e

ORDERING INFORMATION

" 'When ordering specify LFD350/1/2/3 .
Where: .
1. Inpist current range
2. Display range
3. Options : X = no cptioa
WP = Weatherproof housing
See also OPTIONS and ACCESSORIES section.
Example LPDE-EUJ’-!-ZUM-S‘I} Oto +100.0/X

NOTES:

FI@ 3: LPC350 cannaction diagram.

TI‘JF VIEW ($8mm x 75mm excluding’
Bevel)

The wmmmﬁym wwmnmmhm-ﬂum
produdls minimive (he fIE of Matrugent (vilure o7 Bems pre foly werrasied for ree yram

e

FRONT VIEW (48mm x 86mm ) |,

————— —

SIQE WVIEW [48mm x 75mm nﬁwdmg
traval)

MANN INDUSTRIES FTY LTD b 29 oopong coveatett pod develcpmont propesn Deslpns
A d specifitions ard W enelone aubject 1o chanpewianou noden N Kaiiry wll hﬂ-mldmrm

lernetmore aur daigs produsion snd saley (¥ re on hand 18 previde umpmd.uu AN of smenddony 1o this spen fmlen,
you in providing WUEond (8 your process meanurement and conidl proglame -
_O_ Designed and manufactured by - Distributed by
MANN INDUSTRIES PTYLTD. :

4/26 LEIGHTON PLACE,

HORNSBY,

NSW, AUSTRALIA -

TEL: 612 477-5622 FAX: 612 477-5819°

=
o

Q=Rulse |d TMS84
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SECTION @

LOAD BREAK SWITCHES

SPRECHER & SCHUH LK SERIES

LK LKP3-2500WT LOAD BREAK SWITCH
LK QSA200N BS FUSE SWITCH UNITS MECHANICAL INTERLOCK

SUPPLIED BY: NHP PTY LTD
25 TURBO DRIVE
COORPAROO QLD 4151
TELEPHONE: (07) 891 6008
FAX: (07) 891 6139

Q-Pulse |d TMS868 : A . Active 10/12/2014
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LKA - Fault make, motor load-break switches .
125 amp - 1000 amp

For motor switching and general purpose loads

This style of switch is designed primarily for motor circuit applica-
tions, as it has a similar.contact design to fuse-switches. It there-
fore has excellent motor/load (AC 23) characteristics due to the 4
series breaks per pole. The thermal ratings differ from those of the
fuse-switches, as the LKA does not have to dissipate the watts loss
of a fuse cartridge. This same contact arrangement makes it very
suitable for special applications like capacitor or D.C. switching.

Fitted with |P65 handle as standard.

LKP - Fault make load-break switches
250 amp - 3150 amp

For general purpose loads

Arranging the contact pairs in parallel gives the LKP range signifi-
cantly higher current capacity and short time withstand. For
example, the largest rated switch is the LKP 3150 which can carry
3150 amps (enclosed) and has a short circuit withstand of 80kA for -
1 second and 50kA for 3 seconds. ‘

¢
\

Most of the LKP range have ratings }for' AC 22 (mixed loads) and
AC 21 (mostly static loads).

This range is the most popular for general light and power duties
and main switch / isolator application.

Fitted with IP65 handle as standard.

LKV - Fault make, motor |oad-bre‘ak switches
40 amp - 3600 amp

For motor switching and general purpose loads

This new series of load-break switches has recently joined the
NHP-LK series of switches. This 'V' series of switches, by the use
of conventional wiping contacts offer a very shallow depth suited to
circuit breaker panelboards.

Another strong advantage of these switches is their visible contacts
(125 to 1600 amp) which are required by many customers.

Supplied with IP65 handle as an option.

1.3
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Refer Catalcgue NL

All prices include handle (IP65)

and shaft as standard.

A

-l oeed

ype; LK§~

R RN

| 2504

Frame size R

LN

Cat. No., LKS2-200

Cat. No. LKS2:315-P}

Cat. No, LKS2-400

Standard fixed type —1T LKS2-160 LKS2-200 LKS2-250 ‘ LKS2-315 LKS2-400
fuse-switches $520.00 $620.00 $720.00 i $820.00 $390.00
‘ LKS2-160-DIN - LK32-250-DIN ‘ - LKS2-400-DIN
$540.00 - $740.00 - $300.00
Plug in fuse-switches for MCC - LKS2-200-Pf LK52-250-P1 LKS52-315-PI LKS2-400-P1
applications suitable for 1P20 cut-out - 3 $770.00 $820.00 $1010.00 $1130.00
Rated thermai current (ith}) 160 amps 200 amps 400 amps 400 amps 400 amps
Rated enclosed thermal {Ith ) 1680 amps 200 amps 250 amps 315 amps 400 amps
Rated operationai current and
typical motar loads to AS1775
415V, AC 23 160A 90kW 200A 116kW | 250A 145kW | 315A 185kW | 400A 235kW
Fusetypesto A.S., B.S Bi.B2 B1, B2 B1 - B4 B1 - B4 B1 - B4
AS2005 % OIN 00 - 1,2 - | 1,2
Rated fused short circuit
current - 500V AC kA RMS 100kA 100kA 100kA 100kA 100kA
Maximum fuse size amps 160A 200A 250A 400A 400A
oC oheration - 2 poles in series
220V 0OC, DC 23 160A 200A 250A 315A 400A
3 poles in series . N
440V DC, DC 23 160A 200A 250A ‘ 315A 400A
Qutline dims. - H mm 146 148 160 160 160
W mm 240 240 240 240 240
D {min) mm 220 220 220 220 220
D {max) mm 270 . 270 270 270 270
Max, with longer shaft D mm 390 390 390 390 380
Enclosed (steel) surface - LKS2-200-5E | LKS2-250-5E | LKS2-315-SE | LKS2-400-SE
mounted fuse-switches $1080.00 $1190.00 $1290.00 $1350.00
Enclosure type: Sarel Cal. No. 53025 53025 53025 53025

Q-Pulse |d TMS868

Notes: Prices for all switches include standard handle (IPS5) and shaf.
Price excludes fuses.
For ‘add an’ neutral links and switched neutral tlocks - Refer page 1 - 15.
‘} Refer page 1-18 for fuse types by manufacturer,

Enclosed surface mounted
fuse-switch

Price Schedule 'B2' Cat. No. LK$1-100-SE

1-5
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55 Refer Catalogue NL B 2500A ‘ 31 50A
All prices include handle (IP65) 1600A :
and shaft as standard Frame R4 Frame size 2xR3 - Frame R4

without terminal

Cat. No. LKP4-2500WT ’ Cat. No. LKP4-3150
Cat. No. LKP4-1600 1 LKP4-2000 |LKP3-2500WT ‘)| LKP4-2500 LKP4-3150
Price S | $4750.00 $4950.00 $4500.00 | $5320.00 $6900.00
Rated thermal current (ith) 1600 amps 2000 amps 2500 amps | 2500 amps 3150 amps
Rated enclosed thermal (ith,) 1600 amps © 2000 amps 2500 amps | 2500 amps 3150 amps?)
Rated operational current and
typical loadings to AS1775
500V AC, AC 22 800A . . . -
660V AC, AC 21 " 1600A 2000A 2500A 2500A 3150A
Rated protected short circuit
current - 500V AC kA RMS 100kA 100kA 100kA 100kA 100kA
Maximum breaker size amps 1600A 2000A 2éOOA 2500A 3150A
Short-time withstand current
[1 sec. kA RMS] 63kA 80KA 80kA 8OKA 80kA
f i‘ (3 sec. kA RMS] . 50kA ' S0KA 50kA S0KA
\?‘vg Outline dims. -  Hmm 463 - 463 225 463 463 .
z’% W mm ' 500 526 389 526 596 ‘
;éé D (min) mm 245 245 374 245 245
';’f; D (max) mm - - 399 - -
B Max. with longer shaft D mm . 550 ' 550 699 550 550

Notes: Price for all switches include standard handle (IP65) and shaft.
Y Without terminal.

3 1, - 3150A in a ventilated enclosure / /- 28B00A when totally enclosed.

o

SRS

BTN .qg

LKP4-3150-4P
All multi-box switches are available
Price Schedule 'B2’ in 4 pole format on indent. A ) '

1-12
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Arc fault protection of switchboards

The arc detecting refay system is designed to reduce the effects of arcing faults in high and low-
voltage switchboards. These faults are serious especially in switchboards with high short circuit
currents and long overload tripping limes. The system can be used in enclosed as well as in open
installations.

By means of light sensitive detectors suitably placed inside the switchboard, the relay almost
instantaneously upon the ignition of an arc generates a tripping pulse to the circuit breakers
supplying the busbars.

Laboratory tests have proved that the tripping pulse is generated less than 1mSec. after ignition of
the arc. The arcing time is thus reduced to the operating time of the circuit breaker which is
normally in the range of 20 - 70mSec. This should be compared to typical overioad tripping times of
0.5- 1.5 Secs. (A reduction to as low as 0.4% to 14%),).

The use'of the system has several advantages:

1. Dangerto bersonnel is avoided. Due to the short arcing time, excessive pressure does not
develop inside the switchboard and doors etc. stay in place.

2. Personal injury and eye damage from hot gas blasts are unlikely, since pressure build-up is
minimal and the time of intensive light is short.

3. Switchboard damages, both thermal and mechanical, are greatly reduced. Normally the
instaflation can be operated again after cleaning and minor repairs.

ARC Detecting relay

The Arc D-Tect relay is designed to operate all commercially available trip coils. Inside the relay,
input and output circuits are electrically separated by means of an opto-coupler. The relay is
completely solid state and contains no moving parts. 1t is resistant to mechanical shock as a result
of the operation of the switchboard.

Technical details are available on a separate technical catalogue. Refer Catalogue LKC.

Detector cells
The detectors consist of two silicon photo-voltaic cells.

The cells generate an open circuit voltage of approx. 400 mV when exposed to light and the
resuitant current is directly proportional to light intensity.

The detector is encapsulated in transparent polyester which is self-extinguishing. The detector is
supplied in two types both with the same dimensions.

Mode of operation

When one or more of the detectors connected in parallel is exposed to light, an output current is
generated from each detector illuminated. If the sum of these currents exceeds the input bias
current of the relay, the output thyristaor is fired via the opto-coupler and the trip coil is energised.

System choices

Description Cat No. Price §
Arc D-Tect relay 240V AC capacitor discharge trip ADR-1 1200.00
Arc D-Tect relay 48-220V DC voltage control type -ADR-2 830.00
Arc D-Tect relay 24V DC voltage control type (i] ADR-3 830.00
Arc D-Tect refay 32V DC voltage control type i] ADR-4 830.00
Type V encapsulated detector ADR-V 350.00
Type H encapsuiated detector . ADR-H 350.00

Optional accessories

Junction box per 6 detectors 7] ADR-JB 160.00
Indicating junction box (6 detectors) ] ADR-IB 450.00
_ Arc detection relay Diode logic box (multiple relays) 7] ADR-LB 280.00

Note: [1] Availabie on indent only.
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SECTION H

CIRCUIT BREAKERS

TERASAKI
X5~400CJ/400-AX CIRCUIT BREAKER
XS-800NE/800-AX-LSI CIRCUIT BREAKER

SUPPLIED BY: NHP PTY LTD
25 TURBO DRIVE
COCRPAROO QLD 4151
TELEPHONE (07) 891 6008 ‘
FAX (07) 891 6139
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Charaéteristics and Outline Dimensions

TemBreak

High-fault Level Series

XH125NJ

(125A Frame)

| Time/Current characteristic curves.

NOTE: The magneiic
currentis calibratec 2

13xInnQlat10xin z-

Time/Current charac:

Please consult Teras -

(Refer to Notes, coposie page)

- T|—;
! Magaeuc tig Gurrent
§ : Ratec curren Magnenc tne current
i & T indicated in the
n 2 WEe curve.
30 50 500 = 00
0 \ 5 5303 125 further details.
\ I\ 100 1000 = 200
H [} T AN 1285 1380 2259
NUMBER OF POLES i \
RATING. I \ -
RATED CURRENT {In) 3 N
Calivrated at 40°C lor General use ?
45°C for Marine use . V\
Rated insulation AC T4 \w -
Voltage (Ui} oc . N
AC Rated Breaking capacity sym. rm.s. (kA) - 0 |
IEC 947-2 [lcu] /IEC 947-2 {ics| AC_630V 84 B \\ \ Max.
8S 4752 (9-11/ 860V 84 a1 " -+ .
CEI17-5 [P-1) 00V 25113 s | s L . - !
H“V = H \ T
av 5025 I i N L !
400V 50725 : \V
BV 50025 MY
200V g5i43 o8 T T
AS 2184 4ev 50 o ] M 2 <t 26, 32, 50, 63. 1004 =1
415V 50 o Min, T 7
NEMA AB-1 AC 800V 25 :’ il
m ;‘; <> 1254
BC Raled Breaking BN 40 :°;:
Capacity (kA) 25 40 005 N\
Weigh! (kg) (OMarked Standard type 13 [i38 o0 -
CONNECTIONS AND MOUNTINGS - . 00 | pd Do
front terminal screw (O
connected (FC) attached flat bar - oo
solderless terminal (PWC) O J 0006 :
rear botsuws O T ™eEg Y R n 8 g 8 2EgEg 8 28 § HEE
connected (RC) flat bar siud  — C Sereen e EuTgR ]
olugrin (PM) for switchboard ()
for distribution board O [ —
draw-out (DO} =
' STANDARDO FEATURES
s Contact Indicator 150
Trip button 3
- PROTECTIVE FUNCTIONS: - 140
thermal and fixed magnetic trips - 50208
thermal and adjustable magnetic trips — .130 /] s Caiorated ||
adjustable thermal and fixed magnetic trips [ '§ ¥ ’°°-‘32?5: temperature
adjustable thermal and magnetic lrips - 3 ~ TN .
’ACCESSORIES (option):: ? 120 o ¢
externally motor operator 4 z -y
mounted external  panel mounted type  OHE d § e \\
- operating breaker mounted type OHG @ | e Do
handle variable depth ype __OFH @ ol
extension handle EHA -
mechanical front type MIF 4
inteflock  rear type MB o %0 X
handle holder HH L
handle lock HL L4 30
terminal front connect type TCF L] Calibrateg at 40°C ¢ 10 20 30 40 50 80
cover rear connecuplug in fype TCR * Canbraied a1 45°C 3 1% 25 kM 45 35 83
interpole barrier TBA . Ambient emperature (°C)
accessory lead terminal F . -
door flange OF .

_ Combinations of internally Mounted: Accessories.

[ axe ] [Aacve Jt L sAT ][ uvTt] AXE [axe]
i
No. -
Pole|  Luxiiay — undenvotage | [ ALCE || [srT ]
Nilchw | aarm switch ]| shunt 1p = o [
4 5
3 - L =il ; : R
N = — ; =0 i ==
! o Tande ;?g"hf’Opge NOTE: “1: Shurt mp 15 provided with amrbumout swiich
| == g,

"Q-Pulse 138Ms868

"2 The UVT controller is installed externally, when provided with AC UVT,

Active 10/12/2014
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ASL: Arrangement Standard Line

H: Handle Frame Centre Line

ulse |d TMS868
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(- [ Outline dimensions (mm) XH125NJ |
Front-connected
i illi [
Interpole barrier Ef:;:_:ﬁn of riling plan
(remavable) o Mouniing hole
/ 2 3 3P Lp
‘ wil f T MBscrew [ E K W
B SN ) !_\L i@ o L
Soa[]  [EeEkE & . = ‘d’i (377 (35—
il . ® i | /AN I Doy P ;o
ast| = = sl o o A asL  (max) st He
_g lﬁ e ) S ] : [ ; ped
£ G ! N [ -
o —— i e T wta i
Rescllicu cala o Lo ] Lee——t
I ! Md T SN T
60 @ {27116  Mounting screw 130 30 \M4x07
s0_ | 30 2 ‘ " tapped hole
i20 2 86
104
/@ Rear-connected Drilling plan Panel cutout
.l
LpP )
Mounting plate ki i <P —
“, Insulated stud block W 3P ) » .
g 4, ! " |
—‘ .. . v m . . . = .. N I
= i . [P [ D
A ! t ' T M . i
i i — - :
ASL L ! N NI st | 5| oo = T
: %l mf“f % T al & P g4 ek i
| |t L[: =Ah © g ; gl ; % L
‘_ngé&"_" ’A $ E i ( \}_l L{}L{\Azb C-‘\Q L/ . :
: ] o ' i Y. - y - . ___“_'“J
[ \\, M8 screw 130130/ 30! DQJ ’ @ 218 M
o 15/ [ 60 [ 15 60| M4 X0.7 ==
30 T hole
15 5 apped © Panel cutout dimensions should give
@15 for accessory wiring when necessary an allowance of 10mm around the
handle escutcheon
p|ug-in Mounting block Drilling plan
3P Lo -
sy | B
. 60 o 1 ot 45 3p P
. @, ki Ry m i
@ r—-‘—Ft" -LJ_I:_I_LJ- U J’_-lfr 15(max.) _ 3.
[ £ ka_fL?M lefleflefiof N N Y S L
R o o 3 - e ety g
: 30! L
Detais for ast 9 g 2 ASL | s | | | |.'__8(_" o
connection ! = = - : ! <
N oo . L. (S iL__.E i
" TR ik DERS ’, ) - i
gui@: Mgunting 1—— 13— b R‘ J‘?U?—]ﬁ [eifel=il=t L—-ao 128,=
e ; — 80 TT260
] screw NS
J_!_L %\ . 35 22!‘2 © M5X0.8 39 ns
[, {Conductor width 121 "1 Mounting screw
NOTES: (O Sandard. This configuration ©§ used uniess oherwse specified.
(O Ontional standard. Specity when ordering.
T e’ or “avaiabe”
— "no” or “nat available”
@ Specal Spechcss
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Characteristics and Outline Dimensions

TemBreak

Standard Series

XS400CJ

(400A Frame)

 Timé/Cutrent:characterstic: curves.

: T R
3 ) | i i Magnenc trip current
| i Ratea curren| Magnenc 1nD-Cuffent TA)
-+ \ i )
b W . 56 3500 = 2%
x \ F 100 2000 = 430
2 \L I\ i ,
PR \ [ {Max i
s AN i i
g s \! A ¢ i
NUMBER OF POLES : C f T
| RATING: - ! \ ; =
RATED CURRENT () min max : A\l \\ !
Calibrated at 40°C lor General use 230 160 250 BN /‘ \ \
45°C for Marine use 400 250 400 I NC
Rated Insuiation AC 690 0 \ :
Voltage (Ui} oc %@ x ! .
AC Rated Breaking capacity sym. tm.s. fka) | ‘\\ \L i
1EC 947-2 [lcu} / 1EC 947-2 (ics] AC_ 89V 168 gl i : 3 :
8S 4752 {P-1) 86OV 16/8 o s Y i i
CEN17-5 [P-1] 0V 2200 !g : = T
4V 30115 P R N
- ' W 3005 : N
: 00V 35018 ;
BNV 3518 ot :
2 50125 : o 5 i
AS 2184 440V 36 ') : i
] E o4 ‘ T ————
NEMA AB- AC_BN 2 > X T T T meonesc w5 sges i 1T
‘ 48V 30 ot this range) i
24V 50 0.08
OC Rated Breaking XNV 4@ o
Capacity (kA} 25y 40 z':; A\
Weight (kg YOMarked Standard type 47 [a1 2 —
< CONNECTIONS AND MOUNTINGS . R )
tront terminal screw (O - |
connected (FC) anached flat bar 8(3497 J 'Zﬁ !
salderless terminal (PWC —2o.008 I
— ol sAg T3 £ e 8 8 8 82838 8 B 4% § 8 GBI
connected (RC) fabarstd O - Percen raied cument B
plugrin (PM) for swichboard O
for distnbution board -
draw-out (DO) @)
. STANDARDIFEAJURES
Contact Indicator ° 140
Tnp butten ° t
- PROTEGTIVE ! FUNCTIONS .7 .~ & 120 250 Amin
thermal and fixed magnetic trips - 2 400 Amin | Calbraed
thermal and adjusiable magnetic frips — B temperature
adjusjable thermal and fixed magnetic trips — . g ~<
adjustable thermal and maqn hc lnps ° ) .y
— ACCESSORIES foption)="s 2% 7 -CODE g 0 —
externally __molor ooerator MOT 9 & 7
mounted external  panel mounted type _ OHE [ 100 250 Amax
operaling breaker mounted type OHG apQ A max
handle  variable depth type _ OHH @ " |
4 exiension handle EHA —
mechanical _froal type MIF . %
intedock _rear type Mi8 L] Caliorated a 40°C e g 10 20 30 40 30 30
handle holder HH [
handle lock HL hd
termina _front connedt type TCF ° :
cover____Bar connectplug in hpeTCR Fated Corert—Magnale 1 curel ()
interpole bamer__ Tea o ()" InX 10 85 7 5 5
. accessory lead lerminal ge e 750 3500 2125 1775 1500 1250
door flange OF o 200 4000 3400 2840 2400 2000

{Refer © Notes, opposie page)

NOTE: Seting tolerance t

10% in (x10) sefting and £ 25% in (x5) setting

[ax } (srr ]} [uvr] A x Lax | W[XJ Cac 1 iCac J 1 Cax J x|
g&e - undervoliage AL SHT [ovrt ] I {sH1 ] uvT AL AL
::"‘IZI:':WD atarm swich || | shunt ln‘g N lng B . . e R
3 T = =
* — — | , |
L HLL D= Hi|OA0 W= O = OS0 | E=
T Thandie i"ghmpz:e ~ NOTE: -_;:s:mms;mdeomma:wfww

56
Q-Pulse |d TMS868

The UVT controler s insialed exemally when provded with AC, UVT.
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ASL: Arrangement Standard Line
k : _ ¥: Handle Frame Centre Line

| Outline dimensions (mm). -~ . . - _ S e T LU TR XS A00C) ]
“ Front-Connected
With Terminal Bars {optional)
DOrifing plan
3e &P Preparalion of
I
o« 120 ON side: 19 “p .
Interpole barrier ﬂ | fI ﬂ | ﬂ ON side Tt Conciuclg i"“— o ——-E ."—'3;——‘-]
ol “ l ilg i = OFF side 30 L R ¥ ] ’I |
™ & ‘ - q @ 5 s 4
i Au_| 1. l o BA\‘ 5 %_@_é =l | o1
B i TN T BT T .
e‘?‘g@@, ‘”9?‘3@'6__} = o o et i<} r -4 4':1“_*' - -1
! Iz5i i [
! | o } — imax) | : r ’ | "
r ] i w© J [54] #I i | |
as| =5 : - @i = ASL AL ﬁ\_r\'___ AL ASL L=
i N]:a - [ l [ ‘ el
= = u A i |
| L 26| 167 "‘_‘“‘i | ! | | i
. i , . F
T B IS A bt - o— L
&75% | [0%% o g CRrPLPLS L TR
‘ B i lesissies) | 89 sew (e T o) B i sl
H H B 5 e F 1 h I | — —_—
| 100 Iz [ us 754l 03 213/ Rlsms o= a-ll
. 185 J ; 6060 1 60 L.
L | 38
# Breakers with 1erminal bars avaiable on request. ) OFF side:
Rear-connected Driling plar Panel cusout
: P r_ﬁﬁﬁ*
' Mounting plate I 38 I } . 1‘
o I T
R [ N
iy L L For
== 2 :
o _E a ! 1 . I
c2l g .
33l | 1 sl 11 ]
0| o] : = - : ‘ -
- o~ j |
Rl o | o
l = ot 7L R R I T
| o NES [s Tatlar =g L
813/ ! Al nlnlest— | _| B
EE 4545 las5] o ; g & L ST S
: ! i 331 gg /133 133545145 145133 64
I !
\Stud can be fumed 90° Canduoior overlap, max | ‘
R — # 36 ¢ Panel cutout dimensions shown
NOTE: In the standard shipmen made, both lerminals on — give an allovance of 10mm
the fing side and the load side are in a horizoral direction. A5 tor accessary wiring when necessary arcund the handie escicheon,
Plug-in Mouniing Block Drilling Plan
k2 ' 4P n 4r W
W L} = - 3P
ER 3 T e e P
i i L v Mowrti le
cannection L .
k3 ] ) &—P‘f— )
}5 4 | 4 —w
+ + T /7
* + ASL —t e laicy ASL |3
\ i - j"_’ x _|' ‘ :-;l ::.’
.50 . —
e == 4+ %L r& ; i ol . S— =
: i - | !
[ES LB (L1
: i 60 |
_ap_ 45 a5]45 o £ ande
148 119 T4 Z
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"7 SPO11 Caswell Street East B[l—ié}b,or_j;e sPS GevaTecerstict anaMoutiple \Dimensions
Yo

Standard Series

e (800A Frame)

| Time/Ciirrent characteristic: ctirves

N e i
[ T — -
P T T Vi
H 1 . [ ! |
z B oI :
Co U s
T e i ' ‘
b i [l N =
© : i [l . \
. 1 [ j 1 : }
. Vol I\
' (- ) )
L O — 1 :T\!\\ ; '
o HH — — :
numboer of poles 3 [ 5 : [ ; i : \\ ] zurves bamrd o0 vlandarg sefingg
RATEDICURRENT: (i) oo I MAC__ ASR I O & ; NE
‘ . TCalbrated st 40T or 45C min,_max, i N i
o _min. fnax. : N
: m o w e { N !
| NAC: Nominal Rated Current - — ; N :
! ASR: Adjusiatle Setting Aange » : i T "-‘\\\ ;
! A.C. RATED INSULATION YOLTAGE [Ui) §90 :l | | : \\ \\
} A C. RATED BREAKING CAPACITY - sym r. M. 5 [kA| " P | E \V {
1 IEC 947-2(lcu] /IEC 947-2(lcs)  6IGV 20/10 ' " P ! P N \L ‘
;‘ BS 4752-1{P-1)/ 660V 20/10 R R 7 : ;
‘ CEI17.5(P-1) / 500 35/18 H | = — : ‘
‘; . : 440v 50/25 ST , 4 i 1 ! T ‘
! 413V 50/25 P NI [ v !
! 260V 50775 ! T : @
¥ 66V 50/25 ! i R
l Ziov #5743 5 i ;
' H [ b ]
i AS 2184 4400 50 B T g T 7
E e 50 L Lo =0 ; .
| NEMA AB-1 00V 30 ! 1 d ,_1 ! : !
; 43V 50 | TR I h
i 2407 85 A ! — : :
without inst 24063V 10 iw : : ! i_z . R
D.C.RATED 2504 = g ara— o ——
BREAXING CAPACITY [KA] 125/ = s J—!] T !
- < T n s H . 1 !
RATED:SRORTTIME CURRENT rin 2 [kA] frow]? 10.40.3 sec] iap fubd JUR LTS S
Weigh! (kg){) marked siandard type 9.5 125 .l ! i l : | i
. CONMECTIONS- & MOUNTINGS -~ .. 7 o — — e — -
- Py J—
front lerminal screw - e R 4 [ [ H 1
conngctad|FC| anached at bar o Jdem i = E%"_ﬂ'm .I- Y % S 3 35 éé§§ R E
soldertess lerminalPWC] ) . o 2 L2 g 3 S 2F8 2 = L
rear belt stud - c;rc,:::'::::;:::d I | Parcenl satad current al bass curreni | [ o) 1
connected{RC] flat bar stud O
ping-iniPM| o7 switchboard 8] “Over-curréntitripping:characteristics: .
for distribution board — e - S - s -
draw-out{DO] 1)
= — CT rated curren: (A): [ [ n) ang
“FEATURESC i< .. \+%
f’ﬁﬁi?’fdfamrm — ® Base current setting (A): [ [o) [ 1) %10.63-0.8-1.0)
“_‘,) 5 t1 P r Long time dalay pickup current (A).{ ]} [Io)%1(08-0.850.90951.0)
'p butto - . — Non-iripping a1 [ I .] setting X 105% and below.
PROTECTIVE'FUNCTIONS - (Electranic. lypa ) 7. Tripping at 125% and atove
Adj:u“ame LTO. 570 &‘ INST - ko Long time deiay tme selfting (S (T,] [5-10-15-20-30) at [ I ,]*X600% currant
Adjustable GFT or Adjustable PTA [opiion) ® Setting |ure—rance: +20%
trip mdrcalors(omnonll : ot = Short ume delay pickup currant (A} {I.] [ [ 0]xX{2-4-6-8-10) Seilng tolerance: £15%
‘ ACCESSORIES{option):: s “- . o o1t = Short time delay tima setting (S} {T.] Qpening ime (0.1-0.15.0.2-0.25-0.3) in the dafi
i:ée:\':gv motor ngfaralor MO s nite tima-celay. Total clearing time is +50ms and
v extarnal panel mourted tyjpe OHE @ reseltaple time is —20ms for the time delay setting.
gz:;?;mg bea‘kgr maunted (ype g:s hd Instanianeaus tip pickup current (A) [ [,) Connbnuously adjustable from [ I o X {3 10 i2)
bl variadle depih type [ ] Setting tolarance: * 20%
Exlenslo‘n handle EHA L # Pre-tnp alatm pickup current (A) ([ 7] (I.]%{0.7-0.8-0.9-1.0) Setting tolerance: +10%
rnachamcal Ecnt type MIF bt # Fre 1ip glarm ume seiting (S): [T»} 40 fixed definite time-dalay, Setting tolrance: +10%
interlogk __rear type ME @ #Ground fault uip pckup turent (A) { [ ¢] Cantinucusly adjustatle fram [ 1] X {01 1o 0.4)
handle holder HH @ Seriing tolerance: =15%
handle lock HL e # Graund tault 1rip time setting (S): [Tg) Opening tima {0.1-0.2-0.3-0.4-0.8) in the dafinite
terminal front-canaected ype  TCF L] tma-deglay. Total ctearing 1img is +50ms and
cover rear-conrected type reseltable time 15 —20ms for the time-delay satting.
plug.in type TSR ™ Sption
’ ER i
interpoie barrier . TBA L ** The underfinad values will be applied as slandard rating unless otherwise specilied
agcessory fead terminal LTF * when ordering.
doar llange L-F ®
{Refer io Notes. 0pposite pagel
[C'ombination of internally mounted accessories I
o) | Do) | o] | e | o | 2 [ e [ =
! No ' . o e v | e
i Pole ) ungervollage AL 5HT uv T | JpLuvt b
f audilary alarm shunt E o 57 H - . 1
1 swilch swilch np &1 : [ SHT l
3 | 3 ] I]] [ ] P ! =i !
\ 1
4 L H D n 1 i l L | L
F e — T Leis pole Notg D 1 :Shunt irip is provided with anu-burnout swich,
It n .
a0 L — " Aghipole %2 : The UVT controller is instalied esternaliv. wher proviged with a. ¢ UVT,
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ASL: Arrangement Standard Line
ii: Handle Frame Centre Line

| Outline dimensions(mm) . XS80ONE |
' Front-connected Drilling plan
’ 3e P N
10 32
2 g S < z
- Mtg. hote lal o] & " 5 6 e & S Ho . 3P : |
! . ; ! . . . [=) extension handle H ! B .
95 €> 5 Q 6" v C? ® (removaple) i ' r"d E ;
[Chechacn)  [ChachEm T e =
| > ! i H s
@ 3 I N
&= ) [t ! . -t
ASL E_E ?_': o & ,!\-J\-.d AsL ASL : : | ;
N g1t 8 ogT |
als LA S | ! I |
) | ‘E" © { IO——:Z—8~ li ; i : : EE
KEDLIER;En] T € o !_Ja_l_q———! S T
3| & & e (®] 1# © o ' : % M8 Mig. screw i ;\
‘; |_0_] é |i| 313 1 & = l t = \ g. s 70 \M 8 tapped hole
! ' l‘__0_| i i 701 70 ; iy} = conductor ! '0!!36
‘ wo ! 105 175 ! | overlap. max. 9 10
20 | 280 ; 805 | w5 ]
Rear-cgnngcted Drilling plan Pane! cutout
1
stud can be  L—. . 4P - — I'P—_.,
turned 90° .__..__3_P_._... ! 3P — ’
. | "_}F!___ ! |
EaRa
ASL& - T . o ASL | e
i 1 i tapped hole +5— 0y | ol
; ol fao0ed ok ORI D o -
~ ' P (W I - . | : i
DONED | | (e Dl Lot ]
[ L0 | L0 o Lse ]
conductor 43 10 ! |43 43| 70 130 70 143 ) )
overlap, max. J o48 ? * ¢ Panel cutout dimensions shown give an

Note: In the standard shipment mode, both terminals on the line

$ |5 tor accessory wiring when necessary

allowance ol 1mm around the handle

side and the load side are in horizontal direction. escutcheon.
Plug-in Mounting block Drilling plan
’ ap M
3° P Mtg. angle 37 :
(E }“ - \ q )
! . I - "
| [ 4] EREREIE |
Details for 4 o & PR — == 7 00 3 — 1
) > y S5 >y o T : —$— o
connection a5t [ accessory i - i} i Ct ol :&- Y ki ] Vfg
4 z T a ASL
‘ 18 21 . A M OMLg. screw ; ™
© = I fe— etk —
- =g 5% F9% ol | T3 m—— )
Ml gscrew e , 1 i l T <t A
B =— | (lellolel]  [Felle] fof B[S
; ] ; — -
T 21|62 [ss G140 70 170 { 70 90
‘__J! SOQ\L\ 40 max. conductor width 210 175 105 ° 1]
- ! 280

NOTES: O Standard. This configuration is used unless otherwise specified.
Optional standard. Specily when ordering.
®  “yes’ or "available”.

Q-Pulse |d TMS868

“no” or “not available®.
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' SECTION I

MINIATURE CIRCUIT BREAKERS

TERASAKI
DIN - T6 SERIES CIRCUIT BREAKERS

SUPPLIED BY: NHP PTY LTD
25 TURBO DRIVE
COORPAROO QLD -4151
TELEPHONE (07) 891 6008
FAX (07) 891 6139
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GENERAL FEATURES —

Advantages of the new Miniature Circuit Breakers Din-T Series

® Shonrt-circuit breaking capacity of up to 14kA at 415V AC. ® Increased rating to 50kA
when backed up with a 200A HRC fuse. (N.B. Max. luse It let through must be 1x10°A2S pre arcing).

Rated current range from 0.5A up to 63A.

Silver graphite (AgC) contacts. :

Input connection by lifting terminal with capacity of up to 35mm?2 giving fast and practical connection.
Output terminals offer tinger and hand prolection with a capacity of up to 25mm?2,

Mounting by a new design of snap fixing with two stop locations, for normal Din rail.

Approval number V87382 - 11/1987.

Complies to AS 3111 and AS 2184,

1. Brie Description

| The Din-T series miniature circuit breakers have delayed thermal and instantaneous magnetic trips, with sealed
adjustment; suitable for mounting in distribution beards or in switchgear panels.

@ 2. Task ' .

Protection against overheating of electrical conductors against excess currents due to overload, shori-Circuit or earth
fault {if combined with earth-leakage module).

3. Application

In switching, control, distribution and measurement systems for buildings, commercial and industrial installations.
4. Tripping characteristic

Characteristics as regquired by Australian standards, (following European type U) tripping curves for cable and
equipment protection in commercial and industrial applications. See Technical Data page.

. Handle;

Sealable and padlockable with quick-make and quick-break type mechanism for 14kA model. Handle sealable in ON
and OFF position. Due 10 the free tripping mechanism, the MCB coniacts open through overlcad ¢r short-circuit even
wnen the handle 15 sealed in the ON position on all types. '
Input terminal: .
Box type terminal with lifting screw for copper and aluminium conductors:
. min. capacity 1 mm?
max. capacity 1x35mm? or 2x18mm2.
When unscrewing the screw, the head lifts; however, on pushing the screw head, the box terminal ard the screw sink,
{% This system enabtes the MCB's to be linked with a non-insulated wire or a connection strip very easily.
b * The MCB is delivered wilth a half open box terminal and a iifted screw head. A protection cap is fixed onto the MCB in
order to obtain IP-20 prolection against finger contact.

Output terminal

Box type terminal with captive terminat screw for copper and aluminium conductors:
min.1 mm2  max. 1x25 mm?2 or 2x10 mm2.

The box terminals are always delivered in1he open posiion. Qutput terminals are always supptied with 1P-20
protection against direct finger contact by means of an insulating cover.
Arc chamber: '

Contains arc extinction piates, de-tonising type, designed to break up and dissipate the arc which is generated during
interruption of all types of fault.

Arc magnetic blowout system.

Short-circurt currents do not flow through the pimetal but are directed by the blowout magnet, in such a way that the
arc is lransferred to a special arc runner, therefore taking the bimetal out of the circuit which ensures the trip
characieristics remain unchanged.

. Electromagnet:
Operating the plunger which opens the contacts instantaneously.

i e The combination of the electromagnet (with a plunger rapidly opening the contacts), the blowout magnet and the
S arc chamber. resuits in an exiremely high short-circuit breaking capacity, and very low let through enérgy.

Snap-on clip for DIN-type rail mounting
This special flexible system gives ease of mounting and positioning of the MCB on Din rail.
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Din - T SERIES —

2 Some of the advantages in detall
Input terminal
J The newly developed input box terminal which is designed as a “Lift terminal” is suitable for busbar as well as conductor connection. It

is delivered already opened so that loosening of the terminal screws is not necessary. The screw heads are held in the upper position
so that busbars can be located directly and without any problems. However it is first necessary lo remove the standard IP-20 protection
cap. For the connection of single or multiple-wire conductors the terminal box is moved down by pressing the screw head and is
opened approx. 5 mm. This means conductors up to 10 mm2 can be inserted without further opening. For thicker conductors up to max.
1 x 35 mm2 or 2 x 16 mm? the terminal box needs only to be unscrewed a little. In the same way, a combined connection of busbar and
feeding line is possible without additional terminals.

Output terminal

The output terminal is designed as a box

terminal with caplive terminal screw and
is finger and hand safe. The terminai,
already opened in the delivery state,

! receives multiple-wire conductors with

cross sections of up to 1 x 25 mm? or

2 x 10 mm2,

Q-Pulse |d TMS868

Protection Cap

Simple snap-on cap for the “Lift
terminal” can be fixed on to the MC8 in
order to obtain the IP-20 protection
against finger contact. For the Australian
market, these are supplied as standard.

Active 10/12/2014

Sealing

In both switching positions the handles
can be protected against manual
swilching by means of sealing.
Interruption in case of faults is
guaranteed by. means of a trip free

mechanism.

Snap-on fixing

The newly developed snap-on fixing has
an additional stop location which permits
stight movement and alignment of the
MCB during assembly on the rail.

A further advantage is the easy
changing of the MCB in this stop
location. as the spring device is
disengaged when it is taken off the

sectional rail.

For fixing of the MCB on the sectional
rail the spring device is engaged by
simply pressing the projecting spring

clip

5
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Note 1 Din-T MCB's can be backed up by a 125 amp GEC Type-T or equivalent HRC fuse to 50kA fault level.

Price Schedule T1|

The 6000 Series offers unparalleled choice of DIN rail %
mounted miniature circuit breakers. This high performance
device uses all the latest developments and technology of
circuit breaker protection and is capable of dealing with the
most difficult problems. These include high short circuit
currents and selectivity with a feeder, or back-up protection.
The 6000 Series is designed and certified to many
International and National Specifications, especially AS3111.
Truly an International range of high performance miniature
circuit breakers. '
Mounting:
Suitable for quick mounting (snap-on) symmetric DIN rail.
Ratings: ’
Rated voltages from 240/415 volts A.C. Rated currents from
2 amps to 40 amps. Available in 1 pole, 2 pole and 3 pole.
The 6000 Series is of the highest protection and, as standard
with the entire Din-T system, finger protected to I1P20. o
6 kA Interrupting
Capacity to AS3111
RATED Part No. Price
CURRENT i ’
- Single 2 Din-T 6 102 $11.60
' pole 4 Din-T 6 104 $11.60
6 Din-T 6 106 $11.60
10 Din-T'6 110 $11.60
g 16 Din-T 6 116 $11.60
- 20 Din-T 6120 $11.60
- One 25 Din-T 6 125 $11.60
5 protected 32 Din-T 6 132 $11.60
pole 40 Din-T 6 140 $11.60
Double 2 Din-T 6 202 $34.80 &3
pole 4 Din-T 6 204 $34.80
6. Din-T 6 206 $34.80
10 Din-T 6 210 $34.80
16 Din-T 6 216 $34.80
20 Din-T 6 220 $34.80
' Two 25 Din-T 6 225 $34.80
protected 32 Din-T 6 232 $34.80
poles 40 Din-T 6 240 $34.80
Triple 2 Din-T 6 302 $54.80
pole 4 Din-T 6 304 $54.80
6 Din-T 6 306 $54.80
10 Din-T 6 310 $54.20
3 16 Din-T 6 316 $54.80 |
¥ 20 Din-T 6 320 $54.80
2 Three 25 Din-T 6 325 $54.80
5 T B protected 32 Din-T 6 332 $54.80
e N @ | poles 40 Din-T6340 | $54.80
S e S :

€
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AUXILIARY CONTACTS FOR MCB's

M N 1AL F s STV X S e 3./ 0 ot Sl o 0 3.8 ML P L0 S R i,

Four variant types in half a
module.

Snap-on right hand side of
MCB’s both 9 kA and 14kA
models.

Connection capacity

the

Din-T H +H/S.

— 3/6 flat terminals with each max. 2.5 mm?2.

Part No.

Description

Price

Din-TH

Auxiliary contact (H) only.

Half a module (9 mm) with a changeover contact
(INC + 1 NO)

Contacts are operated when the MCB is
operated manually as well as electrically (i.e. due
to overload or short-circuits).

Thus this contact indicates the exact position of
the contacts of the MCB.

$19.00

Din-T S

Alarm contact (S) only.

Half a module (9 mm) with a change over
contact (1 NC + 1 NO).

Manually operated, this contact only follows the
closing movement, not the opening movement.
When the MCB had tripped electrically (through
overload or short-circuit), the signal follows.
Thus this contact indicated manual closing and
electrical opening of the MCB.

$25.00

When coupling an éuxilcary element to
the side of an MCB both handles must
be in identical position.

Din-T H/S

Changeable alarm/auxiliary contact (H/S).
Half a module with a changeover contact
(1 NC + 1 NO).

A small screw can be put in two positions (with a
screwdriver). Each of the two positions
corresponds for this special contact to have the
function of an auxiliary or of a signat contact as
explained above.

A small screen indicates H (auxiliary) or S
(signal) function. Once the auxiliary element is
coupled to the MCB the little screw is hidden
and thus the function can not be changed.

$26.00

Din-T
H+ H/S

Auxiliary contact and changeable alarm/
auxiliary (HH/HS).

Half a module (9 mm) contains two changeover
contacts. The first one is an auxiliary contact -
(H). The second one is a changeable signal/
auxiliary contact (H/S).

For the function of both changeover contacts,
see above.

‘Refer P.15 for explanation of contact types.

$33.00

Bring the MCB and auxiliary function
side by side carefully.

Fix together by means of the two
specified springs.

Note. When opening the spring again,
the auxiliary element can be removed.
Attention: Always open spring on
MCB-side.

8
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MCB’s — GENERAL FEATURES

‘1:;'{‘.._'

Sl T 1
Characteristics 1P 2P 3P 4p
. No. of protected poles 1 2 3 B)
Width mm 18 36 54 72
Depth mm 68 88 68 63
Rated voltage (Un) \ 240/415 415 415 415
Highest rated current A 63 63 63 63
No. of operations '
-at220V. In. cos 4 = Q.7 10000 10000 . 10000 10000
-at 415V, in. cos = 0.9 10000 10000 10000 10000
Insuiation resistance M = 10" > 10° > 10° > 108
Dielectric rigidity kV > 4 > 4 > 4 > 4
Capeacity .
- output terminal mm- 25 25 25 25
- input terminal mm?’ "3 35 35 35
Insulation group accor-
ding to IEC 112. NBN
C20-002. VDE 0110
- group B v 500 500 500 500
-group C \ 330/415 380/4135 380/415 380/415
Use in DC Max. ' No. of operations Short-circuit @
) DC at In/time constant capacity/time constant
tension T=Ems TEms ’
1P up to 20A 48V - ' . 4000/15 10/15
2P up to 20A° : 110V 4000/15 15/15
1P 25A to 63A 48V 3000/15 10/15
2P 25A to 63A 110V 3000715 15/15
In DC the magnetic tripping current is approximately 40 % higher than in AC 50/60 Hz.
Voltage drop and energy 10ss
In (A) - Size No. Drop in voltage (V) Energy loss (W)
|
‘ 0.5 0.5 3 1.5
i 1 2 2
2 2 1.5 3
4 4 0.6 2.4
6 6 0.4 2.4
10 . 12 0.13 1.3
16 17 0.16 2.56
20 22 0.15 3
25 : 28 0.13 3.25
32 35 0.11 3.52
40 42 0.11 4.4
50 52 0.085 4.25
63 65 0.11 6.9
Use at 400 Hz. . o g‘
At 400 Hz the magnetic tripping current is = 40% higher than at AC 50/60 Hz.
LY ==HTERASAKI Din -T IN[=[=BTERASAKI Din -T
TEMPERATURE DERATING CHART 0.5-4 AMP TEMPERATURE DERATING CHART 6-32 AMP
- K = CORRECTION FACTOR . e K = CORRECTION FACTOR
P! et P ‘ | i L P
w2 e Pt o L : L
i { i [ ! ~——i ! ! P
o | i i i a | e s
| ' : | L
03 | : sz b g0 L~
i [ - ! | 1 ! i IR i
o'sl;lillli:il-x;:, Q.cli'!}i P b b
-22 =38 Q 52 20 25 30 <0 3¢ 50 < -20 ~-i0 0 He] 20 25 30 40 50 80 4C
LY =T=HTERASAKI Din -T
. ' TEMPERATURE DERATING CHART 40-63 AMP
La K = CORRECTION FACTOR
e A ' [
] | ' !
— ] ; N )
w0 i - Ll ! 4 !
\ - > : !
0.3 : : :
i i i
0.6 I i L
-20 -0 © ‘0 20 25 G <0 50 80 ¢
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Din - T CO-ORDINATION MCB and FUSES

il e 3 F M T A

106 !
200 I
[~/ = —|- |1 E max
105 —11601T 7T .
|2t Z=F
’ 125 A \
(\) (AZS) A 1 / 1
RO 1100 A TA 4 !
~AUY -
63; 1A Trpdl yd ]
AL =
/4\71/
63 d
104 3216
6
103
, 102 103 104 10°
Q PROSPECTIVE CURRENT A (R.M.S. SYMMETRICAL)
Co-ordination is achieved between the HRC fuses and Din-T Miniature Circuit Breakers when the 12t let-through
value of the back-up fuse is greater than the 2t let-through value of the MCB.
To check co-ordination, select a prospective fault level, project it to a selected MCB line (shown by vertical lines)
and any fuse line (shown by horizontal curves). Above this projected point will offer back-up protection and co-
ordination between fuses and MCB's. . '
A‘*‘]d‘-

21
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Din - T CO-ORDINATION MCB and FUSES

A} ﬁ‘—:
Selection Chart .
—
MAKE CLASS TYPE MAX LIST NUMBER PREFIX LETTERS & CURRENT RANGE
0F - OF oF CONTACT
EOUIPMENT | GEAR | EQUIPMENT | RATING sleleloiBl2|8]8 slelgls § é
. I P R A A A A PR P b e d v B b b DR
clelAl|Bglald 88|82 ILIg|8|8|2lS|5 (]2l l
j
AEHEEEEEEEAREEEEHEEEEEE |
e T ‘
6 20 20|20 20 1 20 200
10 25 25 25 |25 200 !
16 _ 3 |35 | 35 200 . l
MC8 DIN-T 20 63 63 (63 |63 200
NHP " okA 2 63 6363 | 63 200 !
R 63 63 (63 {63 200 ;
TERASAKI 40 100[100 100200 ;
6 |20| |20]20] |20]20 200 ‘
10 25 25 25 {25 200 !
16 3513535 200 P
DIN-T 20 63 63 (6363 200 §
14kA 25 63 63 |63 | 63 200 |
R 63 63 (63 |63 200 : '
10 100|100 100|200 . |
50 100{100] 100200 \
63 100[100|100]200 '
Din-T Cascade Co-ordination Chart
BACK-UP | TO TL TO TG TO TG : f
RATED BREAKER | 100BA | 2258 | 225BA | 225B | 400BA | 4008 '
BREAKING :
CAPACITY _
I
"
4
LOAD )
SIDE BREAKER 22 180 35 50 36 50 l
,5_:.
DIN-T 5-16 |9kA 130 &
5-25 [9KA [ 35 50 35 50
5-63 |9kA . 20 25 20 25
Cascade Co-ordination Application Notes
The Back-up or Upstream Terasaki Moulded Case Circuit Breakers are listed across the top line together with their
prospective short circuit interrupting capacity.
The Loadside or Downstream Din-T Miniature Circuit Breakers are listed in the left hand vertical column.
The prospective short circuit interrupting capacity of circuit breaker in Cascade can be read from the chart by running
Jown the vertical column under the selected back-up breaker (eg. To 225 BA) and across the horizontal column of any
load size circuit breaker (eg. Din-T 9 .5-25). . ;
The figure shown at the intersecting columns is the prospective short circuit interrupting capacity at which the load side e

miniature circuit breaker will operate safely (eg. 35kA).
Note 1 Cascading is not suitable for special circuits such as fire pumps and lifts.

22 . .
Q-Pulse Id TMS868 . Active 10/12/2014 . Page 163 of 376




SPO11 Coswéll Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

Q-Pulse Id TMS868 Active 10/12/2014 Page 164 of 376




Q-Pulse |d TMS868

SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

Active 10/12/2014

Page 165 o

JK




SPO11 Caswell Street East Brisoane SPS Maintenance and Instruction Manual OM Manual

Q-Pulse Id TMS868 Active 10/12/2014 Page 166 of 376




. e e e e e ————————

o éPO] 1 éoswell Sfr(—:‘—ef‘lfdsf“Bﬁsbone $pS Maintenance and InstrUc?ionAr;/,\‘onuol—OM MoﬁuaI-T-_‘ ’

SECTION J

CURRENT TRANSFORMERS

CROMPTON

: 789-944T 400/5 A CURRENT TRANSFORMERS
788-944T 500/5 A CURRENT TRANSFORMERS
781-943T 40/5 CURRENT TRANSFORMER (4 PRIMARY TURNS)

SUPPLIED BY: CROMPTON INDUSTRIES

20 CHATFORD STREET

. MACGREGOR QLD 4109
TELEPHONE: (07) 841 1586

' f
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Current Transformers

k
4
¥
]
:

Contents Guide

Moulded
Case_z v

Protection:.

. -MODEL. - . PRIMARY " . SECONDARY. |* . SERVICE: .
CASE STYLE: - REFERENCE" CURRENT" * CURRENT." . . DUTY- ¢ PAGE:
0 Serles 780 : LT B
= JA&B5AY - Metering: . .

: Se}iéé'?ﬁq} :

Distances:

. Metering* .-

Mul'ti-Ratio, Summation, Interposing, Core-Balance
and Earth Leakage Current Transformers

These special duty current transformers can be supplied to customers’ requirements. Please supply detalls of pnmary and
secondary current ratios required, VA output and accuracy class.

- C.T’s with alternative specifications

Customers special requirements can usually be met. Please supply full details.

Low Current Ratios

Lower ratios than those listed can be obtained by passing the primary conductor through the ring more than once as

specified below.

 STANDARD?

~* CT RATIO:*

Q-Pulse |d TMS868
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f— - i FHAWKER] |
! {rompton

W O#g 17 L AT AN L 2 e,

Current Transformers

-5 1 A313001S

Measuring Duty Current Transfomers

Accuracy selection VA Burden Guide
Class 0.2. | Available on request. L .05. « Short scale moving iron ammeters
.-* 7. | Designed.to individual customer: - . . 2 0. 75—1 5 i -240°scale'moving iron ammeters:- .
.| requirements, energy metenng, mncro 02—1" . Rectified: moving coil ammeters g
.| control systems:. o 11—125": |- WattVAr/Phase Angle: meters:
Class 05 ;,Transducers -pay; mtegrat:on meters _ 24 ;‘,;.Recordlng ammeters: .-
‘test equipment;.control systems: - 72%-3.5% |5 Maximum: Demand: Indlcators
2 -Watt/VAr/Phase-Angle meters;,:. 132035 - Combined:MDI:&MI: ™.
Class 137 recordlng ‘meters; protection: dewces ;‘10‘5-~_44 Paladin- transducers
" ... | instrument transducers- . . - : L0564 Protector modules: .
]_‘c_réss:_:f.f ;.::g:‘g&a"!\;a?‘?éﬂs-n?aXImum'denjrand %"'ff?—?jqj _Electromc control systems

Protection Duty Current Transformers

{"7; Protection duty current transformers are supplied
“  to accuracy classes 5P or 10P. The figures 5 or 10
define the maximum composite errors in
percentage permitted at the specified overload

value. Letter ‘P’ indicates a protection duty.

The rated accuracy limit factor (or overload
multiple) is specified by a further figure added to
the code. 5, 10 and 15 satisfy most applications and
indicate overload values x5, x10 and x15. For more
detailed information, see BS3938: 1973.

Rated outputs available in VA are 2.5, 5, 7.5, 10, 15.
Correct selection requires reference to relay manu-
facturers recommendations.

The secondary circuit must not be open-circuited
when primary is energised since a dangerously high
voltage can build up in certain conditions.
Terminals are not insulated against physical
contact.

Secondary Lead Burden

The resistance of the secondary lead circuit can be significant and must be taken into account when the current
transformer burden is chosen. Where the current transformer is mounted remotely a 1 amp secondary should be used.

VA Burden for 5A C.Ts. VA Burden for 1A C.Ts.
25 1
ST :
o <& /
20 V% 4 0.8 S /
2 R P
S S
\ A9
15 0.6
2 1
/ < / .
10 1-5V 04 A 12,“/
[
/ / Ar"\ml —— / // Amm1 /
5 / . ; 0.2 /
3 - - L—" emm’ e emm’
&y — [ omm? | ] é /‘j___’\%-_nf’__,___—
5 10 15 20 25 30 Metres (CT 5 10 15 20 25 30 Metres (CT
to instrument) to instrument)

3 ,
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780 Series

The Crompton 780 Series offers current ratios, VA
outputs and accuracy classes to suit the require-
ments of moderm: electncal
installations:

The tough moulded cases are designed for appror

priate busbar or cable sizes and mcorporate altern—‘~

ative foot or busbar fixing: options.

They comply with most international. standards for

ring current transformers:. -~ -
A major-featUre is-the:ease of |nstallat|on wnh

.

several base and bushar:mounting ar_'rangerr_]ent_s:[

Features
* high |mpact flam&retardant moulded cases
(classification UL94V-1) - .

., wisecandary currents-for A Or 5A
*o pnmary currentsw‘iA 16:2500A,

of cablezshoes
;When speclfle

and electronic‘

SPOT11 Caswell STreef EOST Brisbane SPS Moi‘n’renonce and Instruéﬂon Mon.uol OM-Mor{UE}I )

hawkeR] |
@ummm

&7 S 4 G

)

Fxy
-

[TE TRt
g :mnu«

3

Performance

L+ | Systemvoltage
| Testvoitage |
’ Systemn frequency

Short circuit thermal
current (Ithy

Rated dynamic current
(Idyn)
Saturation co-efficient

Service températlre
|lnsulation class BS2757
Enclosure code

660V max

3kV for 1m
50/60Hz (400Hz available

on request)

60 x rated primary current
for 1 second

255 x Ith
<5 for plain ring
<10 for wound primary

=20°C1085°C

Class A (max 105°C})
P40 ’
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780 Series

A371304IS

P L ARHRA L N B

Terminal cover -

'A wire sealable coveris avanlable to |nsu|ate thev.
. secondary termmals..

A centre insert, des:gned for types 780 and 781 allows C
clamping between two. bar oncable pnma‘

B

D

46 14 M12x75

)
I "&.i\ft-:"‘

YECTAY

R

For use w"th Model 780

i
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Accuracies comply with BS3938: and IEC 185

All measuremants in millimetres

CT
Ratio

Type 780—943

30/5
40/5
505
BO/S
75/5
8O/5
10045
12015
12575
150/5

. SPO11 Cdswell Street East Brisoane SPS Maintenance and Instruction Manual OM Manual

780 Series

VA at Class
5 3 1
1.5 — —
2 1.5 —
2B 25 —
35 3 —_
5 4 —
5 4 —
— 5 25
— 5 25
— 5 25
— 5 2.5
— & 3
— 7.5 4

VA at Class

3 1

VA at Class

1

05

onhanhanchonAn

W n

15 10
15 10
20 15
20 15
30 15
30 15

VA at Class 3

VA al Class

25

3

1

YA at Class

3 1

Suppiled with busbar c]amp

" For busbar. 30.x.10; 20 x 20mm and cable [ 500/5
25mme. 75015
8005

1A secondanes are avarlab!e for all ratrngs

Q-Pulse |d TMS868
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780 Series
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4‘4
_. Accuracies comply with BS3938:. and IEC 185: o A Cmeea A o Ciaes "7 2t Clase
' Type 784 944 Ratio 3 1 3 1 05
. 8- 100/5 25 — — - = =
12015 25" 5 25 e — —
1255 2.5 5 25 — — —
15015 25 6 45 B 45 25
20005 25 7.5 5 10 & 25
25015 5 7.5 5 10 75 5
3005 5 7.5 5 10 7.5 5
400/5 5 75 5 15 75 5
50015 — — — 10 7.5 5
, 3 600I5 — — — 210 75
Supplled with busbar‘clamp* égg{,g _ _ _ 12 18 18
For busbar-'40 x 10,.30° vaOmmgand cable @'d2mm 1000/5 - — — 20 15 15
1200/5 — — — 20 15 15
CT VA at Class VA at Class VA at Class
! i 3 3 1 3 1 05
f 115 5 75 5 18 15 75
; 545 5 75 5 18 15 75
7.5/5 5 75 5 18 15 7.5
; 1015 5 7.5 5 18 15 75
; 1515 5 75 5 18
) 20i5 5 75 5 18
L 2515 5 75 5 18
. 3015 5 75 5 18
I 40/5 5 75 5 18
!L 50/5 5 75 5 18
; 80/5 5 7.5 5 15
‘II' 7505 5 75 5 18
80/5 5 75 5 18
100/S 5 7.5 5 18 -
120/5 5 75 5 20
125i5 5 75 S 20
150/5 5 7.5 5 20
20015 5 7.5 5 20
25015 5 7.5 5 20
VA at Class VA at Class VA at Class
3 3 1 3 1 05
S 75 5 18 15 75
@ 5 7.5 5 18 15 7.5
5 7.5 5 18 15 75
5 75 5 18 15 75
- 5 75 "5 18 15 75
5 75 5 18 15 75
5 75 5 18 195 10
5 75 .5 |.18 15
5 7.5 5 18
5 7.5 5 18
CT VA at Class VA at Class
:| Ratio 3 1 0.5 3 1 05

& fixing teét are an optional -
: For busbar 80 x 30, 64 x: 35\50 x>50rnm;‘

2005 | 75 25 —

. 25065 |10 5 -
30015 {15 10 5
400/5 |15 10 75
500/5 |20 15 10
60015 |15 10 5
75015 {15 10 5
BOO!S |20 15 7.5

21100005 |25 20 10

A2005_|30. 20 15
1500/5 130 20 15
16005 |40 30 . 20
2000/5 |50 a0 30

30

w5 -
5 10 5
20 15 10
2% 1510
o 20 15
B 20 15
a0 25 15
0 N 20
50 40 0
50 40 30,
50 40 30

j oo aomue |
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oECTION K

CONTACTORS

SPRECHER & SCHUH CAl & CA3 SERIES

CA3-9-10 110V AC CONTACTOR WITH CT3-12 O/LOAD UNIT
CA1-480 110C AC CONTACTOR

SUPPLIED BY: NHP PTY LTD
25 TURBO DRIVE
COORPAROO QLD 4151
‘TELEPHONE (07) 891 6008
FAX (07) 891 6139

SPO11 Caswell Street East Brisbane SPS Maintenance @nd Instruction Manual OM ManUat ) '
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Price Schedule "AA’

?) Late break - to be used with OC coil.
%) Can beincreased by using CA 3-P-GE side mounting auxiliary contact block.

1-2

Q-Pulse Id TMS868
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Cdntactor Type CA 4-5 CA 49 CA 3-9 CA 3-12 CA 3-16 CA 3-23 CA 3-30
Main Poles 3 3 3 3 3 3 3
Auxiliary Contacts 10 ar 01 10 0r 01 10or0 10 0r 01 10 or 01 10 or 01 10 0or 01
Price $ $52.00 $55.00 $61.00 $72.00 $94.00 5140.00 $188.00
Max. rated voltage 500 volts 660 volts
AC 1 distribution circuits 4 -
40 deg. C [60 deg. C] amps 20 (18] 20 [16] 25 (18] 25[186] 25 [16) 45 [30} 45 (301
Motor starting ratings
AC 2, AC 3 60 deqg. C amps 4.8 82 11 14 21 28
) kW 2.2 4 5.5 7.5 11 15
Inching/plugging motors
AC 4 60 deg. C amps 4.8 8.2 11 14 21 28
kW 2.2 4 4 5.5 7.5 10 15
Auxiliary contact block 2 &4 Pole 1 Pole 2 Pgle
Cat. No..- Price § Cat. No. Price § Cat. No. Price 5 Cat. No. Price §
CA 4-P-02 16.80 CA 3-P-H10 11.00 CA 3-P-02 18.00
CA 4-P-11 16.80 CA 3-P-01 11.00 CA 3-P-11 18.00
CA 4-p-22 25.50 CA 3-P-LO1 11.00 CA 3-P-511 18.00
CS 4-pP-20 16.80 (late break) CA 3-P-GE 30.00
€S a-P-11. 16.80 | CA3-P-S10  11.00  sidemount
CS 4-P-40 25.50 CA 3-P-S01 11.00 com;'eriible
Any of the above auxiliary contact blocks can
be used with CA 3-9 to CA 3-72N contactors
Auxiliary contacts std/max. 1/5 1/5 1/5 3% 1/5% 1/53) 1/6 %) 1/6 %)
M eatl
£ ja3
o EFET .
Thermal overload relays
Overload type CT4: CT3K-12 ¢ CT 3K-17 CT 3-23 CT 332
Price § $60.00 $64.00 $68.00 $50.00 $115.00
Current ranges amps 0.10-C.15 -- 1.8-2.7 0.10-0.15 1.8-2.7 12.5-17.5 16-23 23-32
0.15-023 27.4.0 0.15-023 2.7-4.0
0.23-0.35 40-6.0 0.23-0.35" 4.0-6.0
0.35-055 8.0-7.7 0.35-0.55 6.0-9.0
0.55-0.80 7.5-9.0 0.55-0.88
1.20-1.80 1.20-1.80
Thermal overioads for use CT4 CT 3K-12 CT3K-12  CT312  CT3-12
with contactors listed above CT 312 CT3-12 CT 3-17 CT 3-17
CT3K-17 CT3-23 CT3-23
- CT 317 CT 3-32
Notes: '). CT 3K-12/17 are manuai resel only. For aag;natic resel;sedCf 31217, Refc;pélg—ei _97 o
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Refer catalogue 2202 & 2210

Standard modular contactors 4 to 37kW

Quality, design and reliability

Sprecher + Schuh quality and design is renowned throughout the world in applications where contactors and motor starters
are used. The Sprecher + Schuh standard range of contactors provide complete reliability and long life, not equalled by

most. The success of these products in Australia and elsewhere has been extraordinary, providing the user with a reliable
product for all conditions.

Swiss precision and excellent design are the basis for the success of these products. Not only are the contactors
dependable but they are supported by a range of thermal overload relays that offer outstanding motor protection under ali
conditions. Each thermal overload relay is individually calibrated at manufacture and thus provides a consistency of
performance which is not matched by competitors.

The Sprecher + Schuh equipment is compact providing an extensive range of auxiliary contacts, many options and
accessories resulting in flexibility and versatility. '

-

~ ypeecher
1~ schuh

The range

Sprecher + Schuh offer a range of contactors totalling 24 different sizes which are designed to match standard motors giving
the customer an optimum choice. The smallest units comprise the CA 4 range, designed for OEM use and are suitable for
interfacing with PLC's. The specification provides for very low pull-in and holding currents and high frequency of operation.

The CA 3 programme illustrated above, is the most used range and provides 9 sizes from 4 to 37kW. For ratings above
37kW, Sprecher + Schuh provide further sizes up to 710kW.

When you specify Sprecher + Schuh you get additional quality at minimal extra cost. This quality results in reliability, as
after all, there is no substitute for reliability! :

Sprecher + Schuh provide that extra quality which means so much in service!

Features of the CA 3 contactor

D Rated to 60°C. O Identification labelling: - O Provision for snap-on mechanical
D Very compact. - Self adhesive labels latch.
D Mechanical life 10-15 million - Strip labels with clear covers O Compatible dimensions:
operations. - S+8 marking tags. - CA 3-12/16 similar size
D Coil replacement in seconds from O Opentype terminals. - CA 3-23/30 similar size
the front and without tools. O Captive pozi-drive screws. - CA 3-37N/72N similar size.
D Can be mounted: O Self-lifting terminal washers. 0O Guaranteed voltage pick-up.
- —— —— _Onconventional base plates_______ O_ Tropic-proof_coils.are.standard.______D__High_operating_frequency. —
; On 5+S rapid mounting gear tray O Provision for snap-on auxiliary O Control voltages 50Hz between
On DiIN 35mm snap-on rail up to contact blocks. 12V and 440V.
CA 3-30. O Provision for snap-on pneumatic O Complies with AS 1029, IEC 947

time delay relay. . and 587 SEV, VDE, IEC 158.

1-4
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Refer catalogue 2202 & 2210 & CAB-P AC 3 Ratings at 60°C

Contactor CA 3-16

Contactor CA 3-30

Contactor CA 1-480

Price Schedule
up to CA 1-480-'AA’
CA 5-370 and up-'A2'

Ratings to AS 1029 415V, complies with [EC 947  (17#802nd20ovests00)

AC1 AC2 :
AC1 Amps AC2 AC3 Auxiliary contacts *) With
Amps 60°C AC3 Approx. standard std. coil
40°C Encl. Amps ?) kW 2 N/O N/C Max.3  Cat. No. Price $3)
- 25 16 8 -4 1 0 5(9) CA 3-9-10 61.00
0 1 5 (9) CA 3-9-01 " 61.00
25 16 11 5.5 1 0 5(9) CA 3-12-10 . 72.00
0 1 5(9) CA 3-12-01 72.00
25 16 14 7.5 1 0 5(9) CA 3-16-10 94.00
) 0 1 5(9) CA 3-16-01 94.00
45 30 211\ 11 1 0 6 (10) CA 3-23-10 140.00
0 1 6(10)  CA 3-23-01 140.00
45 30 28 15 1 0 6 (10) CA 3-30-10. 188.00
0 1 6(10)  CA 3-30-01 188.00
.83 45 37 20 1 1 7(11) CA 3-37N-11 ) 215.00
63 45 40 22 1 1 7(11)  CA3-43N-11- 225.00
90 75 60 33 1 1 7(11) CA 3-60N-171 350.00
90 75 66 37 1 1 7{11) CA 3-72N-11 . 420.00
160 120 90 (33) 50 (45) 1 1 8 CA.6-85-11?) 515.00
160 120 90 (33) 50 (45) 1 1 8 CA 6-85-E-11 %) 5) 610.00
160 120 110 (40) 63 (55) 1 1 8 CA 6-105-117) 605.00
160 120 110 (40) 63 (55) 1 1 8 CA 6-105-E-1123)5)  700.00
250 210 140 (55) 81 (75) 1 1 8 CA 6-140-E-11 35 . 785.00
250 210 170 (65) 98 (90) 1 1 8 CA6-170-E-1123)8) '  895.00
180 125 110 63 1 1 6 CA 1-60- ' 680.00
200 140 135 75 1 1 6 CA.1-100 . R 835.00
240 180 170 95 1 1 8 CA.1-150 A, . 955.00
300 250 250 150 ’ 1 1 8 ‘CA1-250 "~ - : 1570.00
500 480 480 300 1 1 8 CA 1-480 ) - 2950.00
500 420 370 (140) 190 (185) 2 2 8 CA5-370)% . 1820.00
600 510 450 (200) 255 (280) 2 2 8 CA5-450")3 i 2050.00
760 645 550 (250) 315 (355) 2 2 8 CA 5-550 )7 - 2980.00
900 760 700 (340) 400 (500) 2 2 8 CA5-700 )2 - - ' 3750.00
1100 930 860 (380) 500 (550) 2 p) 8 CA 5-860 1?2 - 6980.00
1200 1080 1000 600 1 1 8 CA.5-1000 Y . 10950.00
13.50 1250 1200 710 1 1 8 CA 5-1200Y 11500.00
Notes: ') 55°C enclosed.

~

)
) 1000 volt ratings ( ).

) Price with standard coil.
)

)

[%}

x

Auxiliary contacts for CA 1-60 to CA 1-480 are convertible N/O, N/C.

Figures in brackets are max. auxiliary contacts with 2 x side mount auxiliary fitted.

‘%) With electronically controlled mechanism (ECM). Available early 1994 for CA 6-85/105.
Please specify coil voitage: Std. 24,32,110,240,415,440V 50Hz CA 1-480 & above min. voit. 32V.
ECM versions coil voltage: 24, 110, 240V 50/60Hz

5

Contactor CA 5-550 Contactor CA 5-860

Active 10/12/2Q14. Page-1850£374
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A

Refer catalogue 2202

Heavy duty - 660V

i Features: Technical data
l . O Reliable operation in any desired position Rated thermal current
O Operationally reliable under vibration and shock conditions, ~ (AC 1) main contacts 80°C  16A

suitable for use in vehicles and ships

) O Unaffected by climate, encapsulated standard design under Auxiliary contacts Ith 60°C 12A
' tropical conditions .
: Ambient temperature -20°C to +70°C
; O Unaffected by pollution, suitably encapsulated P *
' O On and off switching operation in one movement (tumbler Max. permissible
characterislics) operations per hour 6000
O High in-rush current permissible due to bounce-free contact
system and high contact pressure Coil consumption Pick-up Hold in
O High permissible operating frequency basic relay 4 pole S59VA 72VA22W
Mechanical life 15 million operations
! Nominal voltage Vv 240 415
‘ Thermal rated current A 16 16
| open and AC 1 (3 phase) kw 6.7 115
5 Switching, contactor (AC 15) A 10 4
’ Auxiliary contact block A 55 25
Life @415 V mill ops 1.2 (AC 15)
CS 3 Relay with CS 3 Relay with
. 2 pole auxiliary block snap-on mechanical latch

Complete relays (Additional types) 5 & 8 pole refer next page for standard arrangements.

Contacts
on aux. Total

Contacts contact contact With std,
No. of on relay block arrang. . : coil
poles N/O  N/C N/O N/C NO N/C Type Cat. No. Price $
5 4 - 1 - 5 - Relay with CS 3-50 77.00

4 - 1 4 1 1 pole aux. CS 3-41

3 1 - 1 3 2 contact CS 3-32

2 2 - 1 2 3 block CSs 3-23
8 _ 3 1 - 4 . 3 5 with 4 pole CS 3-35 94.00

2 2 - 4 2 6 aux. block CS 3-26
CS 3 Basic relay When ordering please specify voltage required Price $
For non-standard coils Add 10.00
Spare coils, standard voltages - . 25.00
Spare coiis non-standard voltages ’ 35.00

Standard voitages 24, 32, 110, 240, 415, 440, 480V 50 Hz

Dimensions (mm)
Notes: = - 245

i
Y Time deléyed aux. contact . i 35

2) With aux. contact block o

%) Basic device without adder ‘”%:&— -
' ‘ elements T

*) Fixing possibility onto .28
[~ T T " mountingrail-EN-50-022-35 :

for CS 3 t._-r-

5} With marking tag carrier :

r._,

Price Schedule ‘A1’ ﬁs3dRelay with snap-on pneumatic timing
ea

8-2
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Rérer Eatélogue 2202 V Heavvg/vduty - 660V

Complete relays - standard types

Preferred
arrang. to . Number © With std.
EN 50 011 EN Refer. No. of N/O N/C coil

diagram Arrang. number  contacts \t I Cat. No. Price $ '

|
Al 13213143
o s : 22E 4 2 2 CS3-22E 66.00
2 NI\ :

A2 14223244

At 13213343
B 31E 4 3 1 CS3-31E 66.00
N A

A2 14223444

213143 Al B23B4 - 0

1. °__ 0,0,0,0 - 40 E 4 4 0 CS 3'40 E 66.00
IV AN\ .

2324 A2 14243444 :

Control relay CS 3 C";}\;i‘{:‘fi‘%‘ 31E+02 33E 6 3 3 CS333E 84.00

basic design A2 1422344 5262
Cat. No. CS 3-22E

AY 13213143 3363
22E+11  33Y . 6 3 3 CS333Y . 84.00
R N N ARRE AR

A2 223244 3462

Al 3233343 5061 ————— |
049,9,3 40 E + 02 42 E 6 4 2 CS.3-42,E. _ 84.00
NN FH

A2 14243444 5262

|

Al BB 5360 o T =
0 9,03 & 31E + 11 42Y 6 4 2 CS 3-42°)
NN N ¥ R

A2 14223444 5462

84.00

Al 13233343 5361 ‘A Eq
aeRe 3 40E + 11 51E 6 5 1 CS.3-51E 84.00
NNV -

A2 14243444 5462

ll
Al 13233343 5363 : . 1
BRI 40 E 4+ 2 60 E 6 6 0 CS33-60E. - 84.0 :
NPT AN AN +20 : 0 ;
m_\gl\f\f A2 14243444 5484 : )
| umw é‘}\;ii3{3{fif§‘ 71‘81‘ 40E +04 44E 8 4 4 CS344E 9400 [ER
Cat. No. CS 3-31E A2 14243444 52627282 ' . :
Al 13213143 53617183
22E +22 44 Y 8 4 4 CS!3:44% 94.00
CD\ FIN-N N AN
14223244 54627284 LT
Al 13233343 5361718 " -
ORI 40E + 13 53E 8 5 3 CS3-53E . 94.00
NN VT A S9-93E
A2 14243444 54627282 A v
Al 13213343 53617183 -
31E+22 53Y 8 5 3 CS3-53Y . 94.00
Cﬂ\i\,\--\ﬂ\ AR

14223444 54627284 .
Al 13233343 93617183 3

938 0\9 .\ 40 E + 22 62 E 8 6 2 CS3-62 E 94.00
BN VTN IR
A2 14243444 54627284 -

Al 13233343 53617383 T
A 13233343 015,85 (o 9.0, 40 E + 31 71E 8 7 1 CS:3-71°E~ - 94.00
o 5 NNV Y-V INN :

AN A2 14243448 54627484 :

A2 14243444

Al 13233343 53637383
Cat. No. CS 3-40E o A{\?\;\T _\T\Z_\{_\? 40 E + 40 80 E 8 8 0 CS. 3-80.E 94.00

A2 14243444 54647484

When ordering please specify voltage required ' Price $
For non-standard coils Add 10.00
Spare coils, standard voltages 25.00
Spare coils,4 non-standard voltages i 35.00

Note: Standard voltages - 24, 32, 110, 240, 415, 440, 480 V, 50 Hz
S Control relays

Example: On control relays complying with the European-Standard EN 50 011, the

Control relay CS 3-62-E reference can be extended by a reference letter. The reference letters E and

] | Y refer to preferred arrangements through which the location of the contacts o
Reference numbers and terminal markings are clearly specified. The arrangement digit is also the
Reference letters location digit. The CS 3 control relay arrangements shown in this catalogue

at the present time having references with no reference letters, correspond to

Scheduie 'A1' the contact arrangement most often used. The terminal markings comply with

EN 50005
W
8-3
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SECTION L

PHASE FAILURE RELAY

CROMPTON PSGW SERIES

PSGW 415V AC PHASE FAILURE RELAY

SUPPLIED BY: CROMPTON INDUSTRIES
20 CHATFORD STREET
MACGREGOR QLD 4109

TELEPHONE: (07) 841 1586

oN%7201%

A S
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The Crompton Protector Phase Balancde module
provides continuous surveillance of a 3-phase, 3 or
4 wire system and protects against:

* Phase Loss

Phase Reversal
Sequence

Phase Unbalance

* System Under Voltage.

* 4

The module de-energises a relay should any one of
the above faults occur. It is fitted with an adjustable
time delay to eliminate premature operation on
short duration supply fluctuations.

A red LED indicates that the supply is within limits
and that the output relay is energised. N.B. the relay
will not energise if the supply is connected in the
wrong sequence.

The phase unbatance feature protects motors of
any size, from full-load to no-load, against excessive
temperature rise due to unbalanced supplies, e.g. a
10% unbalanced supply can increase the temper-
ature rise by 150%. in addition, this aiso protects
against the phantom voltage generated during a
single phase failure when running at low load.

Principle of Operation

The module comprises monitoring circuits for volt-
age phase reversal and phase unbalance. Qutputs
from these circuits are fed to a comparator which
changes state under fault conditions.

When the comparator switches, the 'output relay
will de-energise after a pre-set time-delay and the
red LED will also de-energise in series.

The relay and LED will automatically energise again
when all the supply parameters have returned to
safe and acceptable limits. '

Connection Diagram

Specification

Type No:

Input
System:

Voltage Ratings:

Burden:
Voitage Withstand:

Set Points
Unbalance:
Time Delay:

252-PSFW. Phase loss and
unbalance only

252-PSGW. Phase loss,
unbalance and undervoltage.

3 phase, 3 or 4 wire, 50 or

-60Hz (specify)

100-125V, 200-250V or
380-450V (nominal voltage to
be specified when ordering)
3VA

1.2 times continuous

1.5 times for 10 x 10s

To B.S. 6253

Adjustable 5% to 15%
200ms to 10s adjustable (not
operative if voltage falls
below 70% of nominal or set

Q-Pulse Id TMS868..

~ _Active 10/12/2014

Retay point or type 252-PSGW)
Contact Set 1 Contact Set 2 Under Voitage: internally reset at — 15%
/ N\ / \ (Type 252-PSGW only): nominal voltage (other values
between — 10% and - 30%
L4no-1r;c:'r;:2: 22 1'%1 24 available on request)
. N Output Relay
T e24 9
21 ey .22 5/@\1/05Unbai Type: DP changeover
T e1a SET Rating ac: 240V, 5A non-inductive
e 12 © s . dc 24V, 5A resistive
,S,, i Operations: 2 x 10% at above load
@ Seconds Reset: Automatic
ey Weight: Approx. 0.3kg
L1 L2 L3
—Input
Note: Neutral connection not required.
8
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SECTION M

AMMETERS & VOLTMETERS

CROMPTON 244 SERIES
244-026G 0-400A AMMETER
[ 244-02AG 0-500A 5A C/T AMMETERS
g : 244-02VG 0-500V VOLTMETER
244-026G 0~10A AMMETER

SUPPLIED BY: CROMPTON INDUSTRIES
20 CHATFORD STREET
MACGREGOR QLD 4109

TELEPHONE: (07) 841 1586
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Quadratic
; 240 Series | |

(R P

RS ol R

e —— o Ty e

s
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25 A

B

e

&

- 470

e B

A st

Q-Pulse |d TMS868

SC240 Edition 1
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X

if o CRBE R AR AL

'&:mu“"wu»‘\!"‘%m‘«‘“—“:\’m‘fo?'9"'\5:

-~ Jrawkerl:,

(rompton
INSTRUMENTS!

ol
&

Selection table

.'

242 243 "244. 246 [242 243 244. 246
Svmbol Movement Page‘ aax4as | 12x72- | 96 x 96| 140 x 144 -sxna- 12%72° | 96 x98 |1aaxraaf |
£ A V. | Moving Iron ° ] o ; -
g9 . .

Al A- V¥V | Moving Coil . 4 | e ' e
ey A “Maximum Dernand Indicators e g :
ey i A Moving lron + MDI - -

R AT ] W VAR. | Wattmeter Varmeter. . Tk - ks )
nNe COs @:. |- Phase Angle meter S *:: x|

=X . cos g “-Power Factor-meter. 360.‘.”scale* 5 - -
ne Hz Frequency meter — pomtgr_type : i %*

1 Frequency meter— reed type
:".Synchromsmg Vohmeter .
T 3609

[PV

it b e oo

, I

specnfncatnons. A : , .

#Casé dimensions: " DIN43700- - P
. Benzelsv(shm) ) ""DIN43718 ;

. Scalemarkings: . DIN43802 -
- Magneticinfluence. "DIN43780. ; :
.Performance . '

- Accuracy. JEC. 51 =
“Overloads - .

. Measuring ranges DIN43701 i :

‘Safety requirements: 1EC414 - I
~Dial'symbols = IEC5T '. &
Enclosure 1EC529

P e vy M YRR T

S

wmen
s

it

Optional compliance on request

Lloyds Marine

National Area Boards'
Spec:ES141-26'+50.+8

Active 10/12/2014
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240 Series

Hi - Q Taut Band
-Suspension

nn iowol
U JTVYS

ﬁG‘o‘r.ist'rfd'c"ti.b

" els anditerminat. plates: injection- ‘moulded:in’

" flame: retardent. engineering: thermoplastic:..
- recogmsedbyUndenNmers Laboratory(UL) ‘

Model 244 Meter Relay and all’ modeL. _’

k

5
N
.
1

246 have pressed steel’cases

a

AIL |nstruments have glass-wmdows*
- with. zéro adjusters -wherer necessary.

‘Non-reflecting glass or polycarbonate

shatterproof windows:- are available:

Q-Pulse |d TMS868

5‘_Maxnmum demand
.. Class: 3. Synchroscopes -and  360°

Models 242~ 243 and 244 have cases bez-

Enclosure

The cases corhply with enclosure code
IP54 to [EC 529. They are suntable for use

" in tropical conditions.

Specification

) Performance ]
“Instruments. comply with lEC51

’lAccuracy e
" Class: 1.5 : standard;._ . Frequency
. meters’ offer "Class 0:5-or 0.2.

indicators- are

:Class 2 5 (2°

H

[ ————e

Models 242; 243 and 244 are provided wnth
two- corner: fixing clamps. and tensioning
thumb screws.. .

Active 10/12/2014

customers .

Specify:the-angle’c

TN ERD

- JHAWKER] |

{rompton
INSTRUMENTS

ST S e R A A e e,

Dials and Scales

Standard dials are acrylic matt white with
black printed scales and bar pointers.

They are scaledinaccordance to DIN 43802.

Interchangeable slide-in dials are used on
models 243 and 244 short scale movmg iron

and-moving coil.. RO B

3602 Instruments have platform dials.

Black dials with white-or yellowscales and -
pointers are available« -

General;- opt|ons mclude red -.supple-.

mentary’ pointers,. red- indexes: {quadrant

scales); red, green-or blue.lines, bands or

segments, finely spaced divisions, muiti-

scales-and.special; scales and captlons to
! requuements

All 243 and- 244 90 cale;voltmeters amme-

‘:ters ‘andi Hfrequency: meters havesslide:in dial, - = l
oftéring;the benefit-of low: stock-costs:as only: " |
A the basic instruments’ types need to be stocked -

togetherwnh ranges ofdlals Otherdlals canbe’
obtamed rapidly lrom ou local sales and serv--
|ce centres or agents

i 'de'gr'e_es" a2:fron

- w4

oo

Model 246 and Meter Relay model 244-30
have-two side fixing spring clips.

3
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{ A&V~

WA W GRS S

o8 LIV A I T e

St b,

Moving Iron

Designed to measure a.c. current or

voltage, these rugged movements in--

dicate true r.m.s. values. substantially
independent of system wave form.
Scales are calibrated down to 20%.
Ammeters can have overload scales x 2

r. 'x 6. for motor start duty. Heavy
‘damping is available..

Ammeters.are scaled for use with' -/1A”
or -/5A. current transformers-for high

ratlngs Of remote. indication.

Calibration for d.c..can be arranged on .

90° ratings..

T_he Iln'earﬂ scaIe ds: callbrated ‘down-~

and suutably=’scaled

:‘The'ropttonals;saturattngAC i
'power: intorthe:MDI*andis;used where a-
protectlonﬂrelay is.connected in- series:

- fromsthe:same.C.T. Scales:are calibrated:’. Frequency 50/60Hz~
© tow match thesCT plus, 20% overload

Movmg Iron + MDI

Where‘ ther instantaneous: and maximum.
" demand:currents are- required, this instru-
ment.combines. both- movements in one
case. ‘It can -replace an--existing M.I.
ammeter..

The scales are calibrated to match the C. T
primary plis:20%-overload. End values are

Movmg Corl P
1 These*self—shlelded htgh torque*move-
"'mentsrare suttable for all dic. systems:.

‘_‘Accur,acy:

- Accuracy

‘.;.
ﬁ
g
g

:FA31300IS K+

@mmp&on
[INSTRUMENTS

SR - AT DR

v ) RS

Accuracy

Class 1.5 {Class 2 model 242 90° scale)
Ratmgs

Ammeters:

0.5Ato 100A direct connected (25A for 242-90°
& .240°scales)

Ratings tor use-with C.T.s.

Scales with x 2 or x 6 overload.

Low load scales {max 10A).
Voltmeters: .

.6V t0. 600V direct connected: .
100..133; 140,150V foruse with V.T.s.
-“Frequency 50 or 60- Hz. 400 Hz on . -
‘request.. '
Burden at 50Hz. .

Ammeters: 907 — 0.5VA, 240° -1 SVA
Voltmeters 4. SVA max.

Class.1.5

.V'oltmetersn " T s
10‘ 600V dtrect connected

0.x:FL:for-3 sei
20 X FL for 1 se

Wlth saturatmg C

Models 243,,244: ‘900" scale

Bimetal eIement o " Class 3
Moving iron ammeter* Class 1.5]

. Ratings:. .

5A for use with separate

5/5A saturating-C.T. (dim. C page 12
" becomes 83mmj.. . .
Burdens 50/60Hz ’
MDI — 2.5VA, CT — 2VA, MI — 0.5VA.

WL B 6 N S T AT

B ALGE Ny U -

iy

Q-Pulse |d TMS868

selected from:1.2’17824 3 36 48 6
7.2.9 and-their multiples of. 10 and 100.

Active 10/12/2014

Standard: 5 x FL for 5 sec
10 x FL for 1 sec ' o
With saturating C.T.:-10 x FL for 3 sec ’f‘{ﬁ
20 x FL for 1 sec
Frequency 50/60Hz

" Model 244, 90° scale only:

Page 202 of 376
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Quadratic

5 240 Series

Symbols based on DIN43 807. Transformer terminal markings to BS3938/3941.

B
N AR i AU T A IR A

A

VOLTMETER d.c.

VOLTMETER a.c.

_8VG -02VG, -07VG. -03VG. -78VG
-01VG - BSWG, -01WG, - 10WG, -05WG
-10vG .
- 05VG Oirect connected {max. 600V) With voltage transtormer
Direct connected {max. 600V) Line/ Line volts Line/ Neutral volts Line volts.
- r I B r N
| | | ! |
{ : ! | | |
L —— L1 Lo o L= | _
+ A
— 8
c , !
" i
}
AMMETER d.c. AMMETER a.c.
- 89AG Moving iron
-01AG -02AG, -022G, -026G
- 10AG -07AG, -072G, - 076G .
-05AG :(7’3826 -0326, -036G Direct With current '
Direct connected With shunt connected transformer '
~ e e Moving Coil Rectitier [_ R e ‘
| Q /Q I l O O I - 898G, -018G, -10BG, - 058G | l ' , .
! [ | MDI and MO! plus Ml | ? | | i
-16AG, - 168G .
C 1 i 1 - 16CG. - 160G il 2 el :
+ LA
— us
3

FREQUENCY AND ELAPSED TIME METERS

-41SG, -197G, -19RG
-41LG, 199G, -19SG

- 185G, -156GG
Direct With volt
connected transiormer

r
' .

O |

Oouble vibrating reed

|
| |
0 TR U N

i

-197G
No.t Supply No.2 Supply
a8c a8 ¢
[
|| |
g
EE ) I
) L1_ —
Shown with V.T.

TRANSDUCER INDICATOR

s [

w3 o

- (3 | |

R

%\ 6 o
7G -

v

Separate 250 sernes + I
transducer, See SW250IT

& SW250T for Watts. l_ _ _I
Vars, Frequency. Amps Volts, Phase angle,
Resistance. Temperature. Posiion etc,

POSITION INDICATOR
-4508
-45PB
Aux, supply N- L+
r -
Indicator with I I

self-contained
power source.

TEMPERATURE INDICATORS
-45TG

Aux supply N- L+

|
|
|
XN

positions,

Customer's
RTD

+

.
i Muttiple RTO's
| may be used

with additional
! RTO switch =
]

-45RG

IR

3 ol

¥
1

AllL,.leads. must-be-———-——— ——-

Customers
Potentiometer I

Q-Pulse |d TMS868

Customers
Thermocouole

Active 10/12/2014

within 0.02 ohms of the
same resistance.

L, leads shauld not
exceed 3 ohms each.
L, leads shouid not
exceed 0.02 ohms each.

Minimum Resistance
Change 2 2 Cu, 20 2 P1.

9
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Quadratic
! .
- 240 Series

H ‘.‘2\
. Dimensions  Case sizes to DIN43700. Narrow bezels to DIN43718.
i
Vs
| iy
7 i
’ | { Panel cut-out / |
A / / B8
i Max. panel /
thickness 10 mm. L
1 7 7 ¢
Y 7,
bp———— B ————
Modal 242 243 244 246 )
Bezel ‘A A8x 48 72x72 96x96 144 x 144 Base cover available for 243 and
Panel cut-out 'B° 45x45 68x68 92x92 138 x 138 244 Slide - in dial instruments only. ..
Scale length: 900 . 42 B85 94 145 X
" i 240°C 72 112 150 230
Maximum overall depth ‘C” 242 243 244 246
Ammeter and Voltmeter 75 78 78 95
Maximum Demand Indicator : 78 78 95
Wattmeter, VArmeter — 90Q¢° * * 87 145
. — 240° * * 145 145
Phase Angle, Power Factor Meter — 90° * * 65 .
. — 240¢ * * 126 -
! Frequency Meter ~ 90c * 78 78 a5
‘ — 240° * * 14Q 131
+M.C. Indicatar with separate transducer 75 78 78 .95
Reed Frequency Meter - 78 78 —
: Synchronising Voltmeter — - 78 -
| Synchroscope, 360°Power Factor Meter - - 140 131
i Phase Sequence Indicator - — 78 —
‘ Position Indicator * * 140 131
' Speed Indicator 75 78 78 95
. Temperature Indicators - - 140 131
Etapsed Time Meter - 78 78 -
Meter Relay —_ - 120 -
Terminals: Voltage and currgnt up 1o 30A — M5 screw clamps. Currant above 30A — M8 studs )
with nuts. Terminat Boot available for all
* Dimensions of external transducers for use with moving coil indicators are given in . Quadratic Instruments.
‘publicatian SW250IT or SW250T.
£
The information contained in this specification is correct at the time of publication, but the right is reserved &-"F
to supply instruments differing In construction and appearance from those illustrated and described.
CROMPTON INSTRUMENTS (AUSTRALIA) PTY. LTD.
HEAD QFFICE:
N.S.W. Unit 20, Minto industrial Park, 25-31 Airds Road, Minto, N.SW. 2566 ......... Ph: 02 603 2066 Fax: 02 603 9335
BRANCH OFFICES:
S.A. 350 Torrens Road, Croydon Park, S.A. 5008 ..o Ph: 08 347 1522 Fax: 08 347 3094
VIC. 3 Chesterville Road, Cheltenham, Vic. 3192 ..o aiie Ph: 03 584 8844 Fax: 03 584 1042
WA, Suite 1, 929 Wellington Street, West Perth, W.A, BO0D .oiveviiviviicnvineeiiies Ph; 09 321 4387 Fax: 03 321 8901
QUEENSLAND AGENTS: . .
Bartlett Marketing Co. Pty. Ltd., Underwood, Qld. 4119 ..............cccccccciceieicceveie.. PR 07 841 1588 Fax: 07 841 1676
Industrial & Marine Electrics, Cairns, Qld. 4870 ... e Ph: 070 352722 Fax: 07035 2723
Marcon Agencies Pty. Ltd,, Garbutt, Qld. 48718 ... Ph: 077 254499 Fax: 077 254511
' N.SW. AGENTS: ) :
Excell Conteol Pty. Ltd,, Unanderra, N.SW. 2528 e Ph: 042 72 1922 Fax: 042 72 1833
Borg Electrical Wholesalers Pty. Ltd., Broadmeadow, N.SW. 2292 .. ... Ph: 049 52 4366 Fax: 049 52 7490
TASMANIAN AGENTS:
George Harvey Electric Pty. Ltd,, Hobart, Tas. 7000 ...ooccoviiiiinininiiiiiiiiens eerrvieeies Ph: 002 34 2233__Fax: 002-311347 [ — - ~——
—-|--George-Harvey-Electric Pty Ltd., Launceston, Tas. 7250 . e o Ph: 003 316533 Fax: 003 34 1899
NORTHERN TERRITORY AGENT: : DA
I.5.A.S., Winnellie, N.T. 0820 oo et e e er e ee e e ettt et anas Ph: 089 47 2313 Fax: 089 47 0149 ey
SOUTH PACIFIC ISLANDS: )
Export Pracurement Pry. Ltd., Northgate, Qld. ... Ph; 07 260 5499 Fax: 07 260 5546
NEW ZEALAND AGENT:
Electrade Limited, AUCKIBNO. ..ot s st s e s s rrrra bbb o a e s Ph: 09 525 1031 Fax: 09 525 1756
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CG8-A007-621-FT2
CG8-A223-600-FT2
CG8-A221-600~FT2
CG8-A369-600-FT2
CG8-A200-621-FT2

SECTION N

SELECTOR SWITCHES

KRAUS & NAIMIER CG8 SERIES

VOLTMETER SELECTOR SWITCH
START MODE SELECTOR SWITCH
START MODE SELECTOR SWITCH
EMERGENCY MODE SELECTOR SWITCH
LIGHTING SELECTOR SWITCH

SUPPLIED BY: AUSTRALIAN SOLONOID PTY LTD
22 BROOKES STREET
BOWEN HILLS QLD 4006
TELEPHONE: (07) 2528344

~ Q-Pulseld TMSB88- - = -t
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KRAUS & NAIMER

QE'VL: L.‘}l: ‘b‘\ij{:?’ﬁg@&:f‘\

Cataleg 120
CG-SWITCHES
- 10A-25A

MOTOR

GETRIEBE -
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CONSTRUCTION DATA . .

Cam switches of the CG series are designed for univer-
sal application and may ideaily be used for control
switches, instrumentation switches and motor control
switches with high AC11-, AC3- and/or AC23 switch-
ing capability. All switches of the CG 4-1 type are parti-
cularly suitable for low voltage switching. This facili-
tatesthe use of the CG4 series evenin electronic circu-
", itry as well as in aggressive environments.

i All switches of this series are supplied with open termi-
nals which are accessible while the switch is installed.
The terminals as well as any terminal connection are
protected against accidental finger contact in accord-
ance with VDE 0660, section 100 (VGB 4). Captive
plus-minus terminal screws and integrated screwdriv-
er guides facilitate wiring. Due to the particular axial ar-
rangement of the terminals, it is possible to install the
switches closely, side by side, or to mountthem direct-
ly at the cable trays. The contact terminal numbers are
: easy to read, even if the switch is installed.

Fliones _';:;‘f%f-

Switch types CG4, CG4-1, CG6 and CG7 are
equipped with the escutcheon plate size 30 x 30 mm
(1.181" X1181"). These switches offer maximum space
saving benefits. The escutcheon plate is designed to
match push-button and indicator units. A single hole
mounting with protection grade IP65 is suitable for
either 16 or 22 mm and 22 or 30 mm mounting dimen-
sions and is available with key operator, if required.

CG4 and CG4-1 contacts are supplied standard with
gold plating 0,3 or 35 LL. Hereby a higher contactsecur-
ity is guaranteed.

Switching angle of CG switches may be 30°, 459, 60° or
90°. The maximum number of contacts differs and de-
pends on the particular type of switch.

CG4 and CG4-1.

CG6 and CG7

CG8, CG9, CGip, CG17,
CG16B and CG178B

16 contacts
8 contacts

24 contacts

™

¢
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| SWITCH FUNCTION AND CONFIGURATION ~ CG-SWITCHES
T T oo _ fYPE/HANDLE - - R .
| FUNCTION e CG4  CG6 CG8- CG16B %%  smaces CONNECTING DIAGRAM .
L CG4-1 CG7 CG17 CG17B &)
| e :
T ON/QOFF SWITCHES WITH 60° SWITCHING
1 1 pole c I = = A200-600 1
. 2pole ~ o = = = A201-600 1 j
| 3 pole = o S = A202-600 2
1 ;3 pole with red handle o & = = A202-626 2
; . 3 pole with v850 I =] = = A202-627° 2
! ] padlock attachement
4 pole I = S = A203-600 2
, Spole c & = = A341-600 3
| 6 pole ) S & o A342-600° 3
| .7 pole a g & = A343600 4
i 8 pole Il ] > = A344-600 4
% 9 pole = = = A345-600 5
i 10 pole . & = = | A346-600. 5
11 pole G = & A347-600 6
© 12 pole o = & A348-600 6
i —— _ — PO - . e —— e
{' | 1 pole I & = = -A200-620: 1
: 2 pole 2 I~ & = 1A201-620; 1 %
3 pole ] =] S o - A202-620f 2
4 pole i fa I = | = A203-620] 2
[ 5 pole ] &' o | o 'A341-6201 3 &
‘ 6 pole = =) S o A342-620i 3
: 7 pole = o & o= A343-6200 4
8 pole o = = S 1 A344-620, 4
9 pole : o ' & o 'AM562 5
10 pole , = = = A346-620] 5
11 pole : .- o 0% A347-620| 6
12 pole ' - S - = ' A348-6201 6 13 5 7 9 01 B 5 79 o on
1 pole ‘ s = = = aooeer] 1 v
oo oo mme 1YYy EYY YYD
.3 pale a i g S | o JA202621) 2 . 7 &L 5§ 8 10 7 % % W 20 2
4 pole ol al o ! o Anse| 2 | 1-12 pole
5 pole a !l ol @ o |A341-621] 3 |
6 pale | ol o e ; o A32621] 3
i ' i
1 pole | a | e | = | o [A0062 1
2 pole a i g S | & [A201-6221 1 |
3 pole g g | o | & |A0262| 2 | ~
4 pole o g o | & !A20362 2 @
5 pole | l a i o0 | @ | o [A31-622] 3 |
6 pole ; e a e | = [A342-622] 3 i
1 pole & 2 ! o | o [A200623] 1 |
2 pole o g | & | o A201-623] 1 |
3 pole I 2 | o ; & (A202623] 2
4 pole I & ' & & ‘A203-623! 2
5 pole a & =& = A341-623] 3
6 pole I~ g ' & ° o= 'A342-623' 3
1 pole s RE g | o i & A200-624] 1
2 pole GETIR = g & o A01-6241 1
3 pole S S g '@ o A202624 2
4 pole j & o = = A203-624 . 2
5 pole o o = S A341-624 3
6 pole Q & ] > A342-624° 3
1 pole ) & I S = A200-625 1
2 pole o A a =] 2 A201-625 1
3 pole - 2 Q = S A202-825 2
4 pole = 2 P = A203-625 2
5 pole @ g S = AM625 3 e T
——! ~6pole - =) ) = o A342625 3 ;-%v
6
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SWITCH FUNCTION AND CONFIGURATION CG-SWITCHES
TYPE/HANDLE
FUNCTION e’ CG4  CGB CG8- CG16B  00F . staces CONNECTING DIAGRAM
CG4-1 CG7 CGi7 CG17B:
DOUBLE-THROW SWITCHES WITHOUT 'OFF’ 60° SWITCHING
1 pole R = = = =  A220-600 1 RIS R IRt
2 pote = z f= =  A221-600 2 NN
3 pole | 2 & = = ameeo0 3 O NV VA \ \ \ \ \
4 pole z = = = A223-600 4 P
5 pole z = = A3B9-600 5 "4 pole. 5 p°‘e
6 pole c = = A370-600 6 R R
\ \ \ \’ \ \ \
7 pole z = = A371-600 7 - " N
8 pole z = = A372-600 8
9 pole = o A373-600 9 6-and 7 pole
10 pole = & A374-600 10 Sacamsw v awnsnEEn s
11 pole & = A375-600 11 -\- \= \’ \: VOV
12 pole S = A376-600 12

1 "W i} n 143 n I

8- and 9 pole

RTINS RS IS IL T ¥ B T AN LU NI 1

\\'\\\\\\\

1% 1
77
1 94 ‘

10- and 11 pole \ \ Lo

PR

3 [N T B LR A B VA SO IR D IS LI P VD E I

A297-620

1 1
A S S A N O W N N
: ? s woomoon owm %o ;
. : LI IR RS B H
! | 12 pole OV --d
; ‘ i 1 ‘.{7 '.".
3 %
DOUBLE-THROW SWITCHES WITHOUT 'OFF" with electrically isolated contacts
1 pole o g o g | & | & |A720-600] 1 ) SRR
2 pole o .= 2 = S |A721-600| 2
3 pole ? ! 2 g | & | & |A722600| 3 ! \ \ \s\, \L\z \ \“
4 pole - g 7= S |A723-600 4
i ‘ 1 - 4 pole
1 pole with springreturn @Y1 & I~ ® | & [A795-600f 1  ,
1 AN
e i : Lo
: 1 pole with spring return
DOUBLE-THROW SWITCHES with spring return
1 pole I g a = S A295-600: 1
2 pole -4 c o e e (A296-600: 2 G e s 1w
3 pole I o ¢ & , & 'A297-600! 3 RS
: ! %
1 pole T I Z & T 'A295-620 1 ? 5 0
2 pole Y z = = 2 A296-620 2 3 00
3 pole o = = = 3 pole

Q-Pulse |d TMS868

Active 10/12/2014

Page 218 of 376




Q-Pulse |d TMS868

SPO11 Caswell Street Eos} Brisbane SPS Maintenance and Instruction Manual OM Manual

Active 10/12/2014

Page 219 of 376




SPO11 bosweli STree»T East Brisbor{é SPS Moin’renonce and Inst-ruéTi<3-n>Monuol OM Monuol

SWITCH FUNCTION AND CONFIGURATION CG-SWITCHES
TYPE/HANDLE
| FUNCTION B CG4 CG6  CG8- CG16B  9%F  staces CONNECTING DIAGRAM
CG4-1 CG7 CG17 CG17B
VOLTMETER SWiTCHES WITH 'OFF’
3 phase to neutral R s = & A005-600 2 *
=5
:
; o z Z2 S  A005-620 2
! =iy
c P - T  A005-621 - 2
L1 — R
L2 ——=——35
L3 T
— L - 20—V )8
) & @ = & A005-622' 2 3157
N — -
f "l @ @ . & o  A005-623 2 @
1| |
— !
3 phase to phase and : S = a ! o = A007-600 3
i 3 phase'to neutral ! e j ‘ 3
‘ i | ‘ | | :
i} el @ @ 18§ A007-620. 3
| |
el @ . @ 1 T . T A007-621, 3
B i : 1
i f L) ——R
e | | Y. S
i L3 T 10 (:) o)
AL o | & | = iaoo7622| 3 | M T ¢
RE T | ; E 106212
S ! | !
—= o !l a | @ | o 'A07-623] 3 |
EZ I ; o
I | : !
— ‘ : i .
e ; : ;
) ' ! | :
Wl @ | e | & | & |Ac07-624] 3
- L
: i | ! ! |
2 separate 3 phase o i = g e & 'A008-600: 4
with center ‘off’ : e .
{ |
§ ' , 1 : : : Ll — R
o o | ¥ ' 8 A008-6200 4- LI S
! 3 : L3 — T
| -]
G 1157
i 2 g T  A008-621 4
Ll ———1 .
LZ—l—r— S
D=1 210
; I \
. = o A008-622 4 115
— " T e

16

Q-Pulse |d TMS868

Active 10/12/2014

Page 220 of 376

f




Q-Pulse |d TMS868

SPO11 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Monuol-

Active 10/12/2014

Page 221 of 376



SPOI 1 CosweII‘STréet East Brisbone'SPS Maintenance and Instruction MonLJQI OM Mdnuol

TECHNICAL DATA CG-SWITCHES
' CG6 CG7 CG6  CGT7
| SELECTION DATA CG4 CG4-1 CG8 CG9 CGI6B CG17B
NOMINAL VOLTAGE IEC/VDE/BS V 500 500 500 660 500 660
UL/CSA \Y 300 300 300/150 600 300/150 600
! SEV max. \Y 380 380 500 660 500 660
i CEE 24/NEMKO \ 380 380 380 380 380 380
MAIN SWITCH VOLTAGE RATING isolation in
accordance with VDE \ 250 250 380 380 380 380
' ' THERMAL CURRENT |, IEC/VDE/BS A 10 Y 10 20 20 25 25
‘ UL/CSA A 10 10 16 16 25 25
[ SEV max. A 10 10 16 16 25 25
' . NOMINAL CURRENT I,
‘ AC 21 Switching of resistive loads, IEC/VDE/BS A 10 10 20 20. 25 25
including moderate overloads
AC_ 1 Resistive or low inductive SEV 38OV A 10 10 16 16 25 25
: loads 500V A - - 10 10 20 20
6OV A - - - 10 - 20
AC 22  Switching of combined resis- IEC/VDE/BS 220-500V A 10 10 20 20 25 25
© tive or low inductive loads, 60V A - - - 16 - 25
i including moderate overioads
j AC 11 Switching of control devices, IEC/VDE 220-240V A 2,5 2,5 6 6 8 8
i- contactors, valves etc. 380-440V A 1,5 1,5 4 4 5 5
| |
f Pilot Duty UL/CSA Heavy VAC, 300 300 300/150 600 300/150 600
| . . : )
| Ampere- Resistive or low inductive UL/CSA A 10 10 16 16 25 25
‘ Rating loads
)
| Resistive load/Motor load CEE 24 A 4/2 4/2 10/7 10/7 16/10 16/10
: NEMKO A 6/4 10/6 16/10
SHORT CIRCUIT PROTECTION
Max. fuse size (gL-characteristic) A 10 10 25 25 35 35
Rated conditional short- kKA 3 3 5 5 10 10
circuit curre_nt :
DC SWITCHING CAPACITY NOMINAL CURRENT |,
No. of series contacts 1 2 3 4 5 6 CG6 CG7 CG16 CG17
Voitage V CG4 CG4-1 CGs CG9 CGeB CG17B
24 48 70 95 120 ‘ 144 190 10 10 16 16 25 25
DC 1 48 95 140 190 240 290 350.. 6 6 12 12 20 20
Resistive loads 60 120 180 240 300 360 450 A 2,5 2,5 4.5 4,5 7.5 7.5
724 110 220 330 440 550 660 - 0,7 0,7 1 1 1,5 1,5
: ms 220 440 660 - - - - 0,3 0,3 04 04 0,5 0,5
440 660 - - - - - £ 0.2 0,2 025 025 03 03 |
24 48 72 96 120 144 190 6 6 1 2 .20 20
Inductive loads 30 60 90 120 150 180 240 3 3 5 5 9 9 !
48 95 140 190 240 290 350 A 1 1 2. 2 3 3 }
T =50ms ‘60 120 180 240 300 360 450 0,7 0,7 1 1 1,5 1,5 :
110 220 330 440 550 660 - 0,3 0,3 0,4 04 05 05 !
1 ) - - o . f
i —_—
32
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TECHNICAL DATA

CG-SWITCHES

. CG4 CG4-1

CGé CG7 CG16

ceiz |

@ | SELECTION DATA CG8 CGY CG16B CGI78
3 | .
| MOTOR RATING IEC/VDE/BS
AC 2 Slip ring motor starting, 220 V 2,5 2,5 4 4 55 5,5
reversing and plugging, 380V ¢ . 45 4,5 75 75 " "
star-delta starting 3 phase 415V ww i 4S 4,5 75 7,5 " il
3 pole 440V ! i 4,5 4,5 75 75 11 11
‘ 500V - 55 5,5 10 10 15 15
i 660 V - - - 10 - 13
. AC 3 Direct-on-line starting 220V | . 15 15 3 3 4 4
3phase  380/440V , .. 22 2,2 55 55 7,5 75
~ 3 pole 500V | ©3 3 55 5,5 7.5 7,5
‘ 660V | - - - 5,5 - 7,5
o 10V | 03 03 06 06 15 15
2"0;359 220V kW 055 055 22 272 3 3
pole 380/440 V 075 075 3 3 3.7 3.7
AC 4 Direct-on-line starting, 220V ] 0,37 0,37 0,55 0,55 1,5 1.5
O reversing, plugging and 3 phase 380/415V ! KW . 0,55 0,55 1,5 1,5 3 3
inching 3 pole 440/500 V i 0,55 0,55 1,5 1,5 3 3
: 660 V - - - 1,5 - 3
10V tols 015 03 03 045 045
1 phase 220V |\ 1025 025 075 075 11 1,1
2 pole 380V 0,5 0,5 15 15 2,2 2,2
440V 0,5 0,5 15 15 22 2,2
' AC 23 Occasional switching of motors 220V 1,8 1,8 3,7 3,7 5,5 5,5
! or other high inductive loads 3 phase 380/440V KW 3 3 7,5 7.5 11 1
(selection criterion for main 3 pole 500V 3,7 3.7 7.5 7,5 11 11
switches) 660 V - - - 7,5 - 1
1 bhase 110V 0,37 037 0,75 0,75 15 1,5
5 pole 220V | kW i 075 0,75 25 25 3 3
P 3807440 V 11 1 37 37 55 5,5
RATINGS UL/CSAY
Standard motor load 120V 1 1 1,5 1,5 2 2
DOL-Rating 3 phase 240V HP 1 1 3 3 5 5
(similar AC 3) 3 pole 480V - - - 5 - 10
600 V - - - 5 - 10
@; 120 V 033 033 05 05 1 1
1, ‘ ; pgﬁ:e 240V |HP [ 0,75 075 1 1 2 2
~ P 277V 075 075 1 1 3 3
1
' Heavy motor load-reversing 120V 0,33 0,33 05 05 1 1
{similar AC 4) 3 phase 240V 0 1075 075 1 1 2 2
3 pole 480V b - - 2 - 5
: 600V - - - 2 - 5
l
; MAX. PERMISSIBLE WIRE GAGE
| stranded wire 2 x imm?' 15 15 25 25 4 4
; IAWG: 14 14 12 12 10 10
!
! |
' flexible mm2 15 1,5 25 25 4 4
, (with sleeve) -) (-} {25 (25 (25 (29
: AWG 16 16 14 14 12 12
| .
' DRY CIRCUIT RATINGS . Rated voltage 110V 220V
{ CG4-1 1V 6V 12V 24V 48V 60V 120V 240V
' ‘ AC1 A 1 0,6 0,45 0,3 0,22 0,2 015 0,1
| Rated operational currents s 4 5 075 045 035 022 013 01 005 0025
@
|
1
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SECTION O

CONTROL RELAYS

EMAIL RH2B-U SERIES

RH2B-U 110V AC RELAY

SUPPLIED BY EMAIL ELECTRONICS
937 KINGSFORD SMITH DRIVE
EAGLE FARM QLD 4007
TELEPHONE (07) 868 1055
FAX (07) 868 1525
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sdbee] vl oW RELAYS

RH SERIES

&

Midget Power Type .»g Gewuciv 104

HY

4 =B~ = =
A wel 2 -
“s 3

L)

.
U
i,
§

N

(

a
/

,

GENERAL FEATURES

The 1ZUMI Yellow Relay RH Series are general purpose ® Midget Type Large Capacity Power Relay

power relays with 10A contact capacity, equivalent to They have the same capacity as IZUMI Power Relays,

RR series relays. As small as IZUMI Miniature Relays, with 10A contact rating, 2,000V dielectric strength, @
they permit very compact system design and are ideal but are enclosed in a miniature size relay case.

for installation in small control equipment.

Two types of terminal styles are available: Blade and ® Power Saving

printed circuit board (2mm wide} types, with 1,2, 3, or Power consumption is as small as IZUMI miniature

4 poles. Also available is a top bracket mounting type relays.

with blade terminals and 1, 2, or 4 poles.
@ Simple Construction and High Reliability

With simple construction comprising the least number
of components possible, these relays are rugged and
have high impact resistance.

. ‘UL Recongized and CSA Certified

® Complete with Accessories
in addition to three different types of sockets, various
accessories such as hold-down springs and relay
holders are available for convenient relay application.

______ A ‘ ’ ¢

® Also available with a mechanical indicator.
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fdflmes
) _ YELLOW RELAYS
-
B TYPE LIST
Terminal styla corﬁ?;t:ra:ttion Basic type indic?l:lr-.light chec:,cvll:tn:non m.l;tli:;i:\agdt(:;e v:::ll ul::g;(arurt!t‘g:t
SPDT RH18-U —— —_ RHIB-UT —_
oPDT RHZB-U RH2B-UL RH28-UC AHZ2B8-UT RHZB-ULC
B {Blede) 3P0T AH3B-U RH3B-UL RH3B-UC _Z RH3B-ULC
4PpT AHAB-U RH4B-UL AH4B-UC . RH4B-UT RH4B-ULC
SPOT RH1V2.U - — — — -
V2 (PCE 2-mm wide) DPOT i RH2ZVZ2-U RH2ZV2-UL - RH2V2-UC - RH2VZ2-ULC o=
3POT ARH3v2-U ARH3V2-UL RH3VZ-UC —_ fH3v2-ULC
4PDT RH4VZ2-L) RH4AVZ-UL RH4v2-UC - RH4v2-ULC

COIL RATINGS

@ _ : | Mammum| o
% Rated Rated current imA| £15% at 20°C ; Codl resistance ($2) | continuous M;?;:Jum
i “"('\t,a,ge i 60 Hz 50 Hz ! 0% a1 20C _’ i';ft';‘;‘: vohagF;
: SPOT [OPDT! 3POT aPDT | SPOT {DPDT [ 3POT] 4PDT | sPOT _ OPDT | 3pDT : 40T | at20°C | 2*20°C
; 6 | 150 12007 1 280" 330 770 238" {330 387 _| a8 961 60 54
! 12| 75 ;100 | 340 185 | 86 ‘118 185 196 76.8 405 253 21.2 | !
24| 37 ¢ 50’”? T, 707 78y a2 597 81 | 98 | 300 1567] 103 ___ 845 i 110%of
., 50| 187 24 ' 34" _ag . 205 283, 395! 47_ | 1,280 706 © 480 ' 340 ! raied 80% of
' 1000 9 12 17 20 | 105] 1a2] 20 [ 23515220 3100, 1.940 : 1560 vojiage rated
o[ 10| 84 12 . 155 182: 96 142! 181i 21.6 6950 3390 2200 1800 : voltage
& e 7.8 12 . 1487 175 807 1420 1700 2087210 3510 2620 1910 _ Vour
Co 1”20% 757 11 1432 15_5, 861 129] 164 195 7.680 4,280 2,770 . 27220 ::Z;n
o W20 = 8 i 85 10 _ - 95| 98 11.8] - 9230 8140 6350 g
@ e 2200 - 6 ¢+ 77 91 - 717 88. _107; - _ 13920 10800 . 7.380 -
2300~ [ 6 | 74 87: ~ | 71| 85 1031 - 14410 11500 _ 8520
240 - | 85, 71, 83 - [ 65] 82| 98] - 15720 12100 9120 .
SPOT | ©OPDT |  3PDT apPDT SPDT  DPDT | 3PDT  4POT | yo0 o
[ 6! 128 | 80 . 2a0 280 | 47 __ 40 25 24 cated 809 of
o1z 84 75120 7 125|188 180 1 100 - 96 voltage rated
6i 24 I 369 &0 i 62 1 750 850 | 400 : 388 . without voltage
ag T isT 185 739 i 3 T 2660 2.600 . 1.600__; 1,550 over-
wio0r = | T o T ias | 15— 10000 | sgoo*Lms_eltL heating
: P10 - ! 9.1 128 | 15 T 12,100 | 8600 | 7.340 |
NOTE: Rated voitages marked with « are not availabie for SPOT madels.
CONTACT RATING '
Nominal Rating CSA Rating
Valtage Resistive | Inductive 7 Voltags Resistive General use j
SPOT|DPDT|3PDT|4PDT|SPOT|DPOT |3PDT sPOT| . spDT|DPDT([3POT|4PDTI|SPOT | OPDT|3POT 4PDT
7220V aC| 7a|75a|75A|75ala54]54 |5A |5A [ 2a0v ac| 10al10a ] - [75a] 74 7A | 74 | 5A
110v AC| 10A | 10A [10A | 104 [7A | 754 [75A |7 5A 120v AC | 0a [10a [10a ] 10A 75417548 — [7.54
30V OC| 10A | 10A |10A [10A [7a |75A|75A|75A 30v DC| 10a | 104 {10a|10a] 74 [75A ] - | —

inductive load: cos¢ =0.3, L/R = 7 msec Nate: Moptor Load

1/3 HP for SPDT, DPDT and 3PDT {240V AC)
1/6 HP for SPOT, DPDT and 3PDT (12QV AC)H

UL Rating
Voltage Resistiva General usa Moztor Foad -
SPDT|DPDT|3PDT|4PDT SPOT|DPDT|3PDT [4PDT|SPDTIOPDT|3P0T
2a0v AC| oA 0a | ~ 175al 7a | 7a | « [5a [123whi/3w /3w
120V AC| - - |10a |10a § - - 1 ~ |7Ba|uswier i5:e
| 30V DL 10A | 10A [10A| - [ 7A | 7A | - - -1 - -
| 28VDC} - | - - |10a | - -4 -1 - -1 - -

Ngte: *654/POLE 20A/TOTAL

15
Q-Pulse Id TMS8648 Active 10/12/2014 Page 229 of 376



-

jdes

YELLOW RELAYS

‘RH SERIES

HY

SPECIFICATIONS

Contact materiat

Silver cadmium oxide (Ag-CdO)

Contact resistance

50 m 2 max. {initial value)

SPOT. DPDT (RH1, RH2) .. ... 20 msec max.

ELECTRICAL LIFE
(RH?2)

| 6

Q-Pulse Id TMS868

Active 10/12/2014

Operate time 3PDT, 4PDT (RH3, RH4) . . . .. 25 msec max. w000 AC Load
Release time SPOT.DPDT {RH1, RH2) .. ... 20 msec max.
P P -
3PDT, 4PDT (RH3, RH4) . .. .. 25 msec max. 7 110V AC Resisive
SPOT {RH1) ... ... AC: 1.1 VA {50 Hz}, 1 VA {60 Hz) . § 1000
DC: 08w ] 500
DPOT (RH2) ..... .. AC: 1.4VA(50Hz), 1.2 VA (60 Hz) ©
Power consumption : DC: 09w §
{Approx.) 3PDT (RH3) ..... .. AC: 2VA (50 Hz), 1.7 VA (60 Hz) 2
DC: 1.5w X 1w
4PDT (RH4) .. ... .. AC: 25VA ({50 Hz), 2 VA {60 Hz) O SO 220V AC
DC: 15w Resistive {
T X - " v 110V AC Inductive .
Insulation resistance 100 M2 min. {measured with 500V DC megger) 220V AC Inductive
)
SPOT (RH1) %72 3 a5 7 890
Between live and dead parts: 2000V AC, 1 min Load Current {A)
Between contact circuit and operating coil: 2000V AC, 1 min
Between contacts of the same pole 1000V AC. 1 min
Dielectric strength DPDT, 3PDT, 4PDT (RH2, RH3, RH4) DC Load
Between live and dead parts: 2000V AC, 1 min 5000
Between contact circuit and operating coil: 2000V AC, 1 min
Between contact circuits: 1500V AC, 1 min - ) -
Between contacts of the same pole: 1000V AC, 1 min S 1000 30V DC Resistive
" Frequency response 1800 operations/hour § %0 30v OC Inductive
o ’
Temperature rise Coil: 85 deg max., Contact: 65 deg max. § \,
Vibration resistance 0 to 6g {55 Hz max.} ]
X 100
. SPDT,DPOT (RH1, RH2) ... .. 20g Y
h 2
Shock resistance 3PDT. 4PDT (RH3, RHA) .. ... 10g 3w
Lif . Electrical: Over 500.000 operations {110V AC, 10A)°
tfe expectancy Mechanical: Over 50,000,000 operations
J
Ambient temperature | —5 to +40°C 2 3T 5 5 7 8 9 1
Load Current (A)
Weight (Approx.) RH1: 249, RH2: 37g, RH3: 50g, RH4: 74g é
NOTE*: Over 200,000 operations {110V AC, 10A} in SPOT (RH1), 3PDT (RH3) and
4PDT (RH4) types.
! N -~
CIRCUIT DIAGRAM (BOTTOM VIEW)
~ 2
= T e wod i el oo
- -—‘,0 - - |
3 7 ‘ 9 10 " 12
13 14 - A -m - -—— DR
(=) (+) 13(=) . + 14 13(= {+)18
RH1 RH2 RH3 RR4_ S
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RH SERIES

6

SOCKET
DIN Rail Mount Socket

Type SH2B-05U
For RH28B
Weight Approx. 42.5g

Type SH1B-05U

For RHIB

Weight Approx. 26.5g
Panel Mount Socket

@

Type SH1B-51
For RHIB
Weight Approx. 6.4g

Type SH2B8-51

For RH28B

Weight Approx. 9.7g
PC Board Mount Socket

A @

Type SH1B-62
For RH1B
Weight Approx. 5.7g

Type SH28-62
For RH2B
Weight Approx. 8.2g

Type SH3B-05U

For RH3B
Weight Approx 59¢g

Type SH3B-51
- For RH3B .
Weight Apporox. 14 g

Type SH38-62
For RH3B
Weight Approx. 114q

RH

Type SH4B-05U
For RHA4B
Weight Approx. 74.5g

Type SH4B-51
For RH4B
Weight Approx. 17g

Type SH4B-62

For RH4B
Weight Approx. 16g

NOTE: DIN Rail Mount Sockets can securely snap on 35-mm-wide 1ZUMI Types BAA,BAP, and BADA DIN Rails, and can also mount on

panel surfaces with screws.

HOLD-DOWN SPRING

[ Type No. Compatible socket | Compatible relay
I'SFA-202, SFA-101 SH18-05U) RH18
: SFA-202, SFA-101 SH2B-05U RH28B
i SFA-101 SH3805U RH3B
! SFA-101 SH4B-05U RHA4B
] SFA-302, SFA-301 SH1B-51 RH1B
! SY4S51F1 SH18-62
"SFA-302, SFA-301 SH2B-51

“SY4S51F1 SH2B-51 RH28

{SY4S-02F 1) SH28-62

*SY4S51F1 SH3B-51

(SH3B-05F 1) SH38-62 RH38

*SY4S-51F1 SH4B 51

(SHABO2F 1) SHAB-62 *RH4B

For relays with check button (C type), springs
marked with - can not be used, instead springs for
DIN rail mount sockets shown in { ) are appli-
cable, but close mounting is impossible.

2. When an RH4B relay marked with s is mounted on a
panel mount socket, use two SY4S-51F1 hold-down
springs for each unit.

NOTE: 1

l'

Q-Pulse |d TMS868

=
SFA-101
TN
<
\ {
{
\ )
SYQS-02F1
\ e
\(\4’ 7‘:.
SFA-301_
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SFA-202

SY4S-51F1

T

"‘? N ‘b

FRCN e
\\/ \\ I
SFA-302.

SH48-02F1

V7
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SECTION PQ

CONTROL FUSES

GEC RS SERIES

RS20H BLACK FUSE CARRIERS
RS20H WHITE FUSE CARRIES

FUSE CARTRIDGES
GEC TYPE T SERIES

NIT 2

SUPPLIED BY G.E.C. AUSTRALIA PTY LTD
663 KINGSFORD SMITH DRIVE
EAGLE FARM QLD 4007
TELEPHONE: (07) 868 1000

- ~Q-Pulse kd TMS868 -+~ - -
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| Fuse fittings to AS2005.21.2 — 1990 BS88: Part 2: 1988 660 volts A.C./D.C.
Approved by leading Authorities and used in equipment approved by Lloyds.

SAFETY FEATURES T T

) Full Shrouding for personnel safety and complete
: * compliance with the direct contact electric shock.

5 Insulating sleeves are fitted to front connected fuse
bases to provide increased protection at the cable
entry point.

PGS AT ENOMANEER M G E U E N LAV TR AN TR

Separate base contact insulating shrouds of great.

= strength and flexibility ensure that no ‘live’ metal
is dangerously exposed when the fuse carrier is removed
— this enables an outgoing circuit to be cabled with
complete safety to personnel and with continuity of supply
to other circuits.

RN, e £ BT

Anti-vibration features protect against release of a
fuse-carrier due to vibration in service. In the
400 amp size this includes a safety catch which
automatically locks on the insertion of the fuse carrier.

g
;%'
%
g
:
£
%
;
§

FIG. 1 Front connected fuse base with
terminal shroud removed for cabling.

eSS R SR Y B TR M LR

I R T,

£1
]
g‘ﬁ P I TR O e LR o e R e L i S ]

RN T

£ F R O PRSI R M SN TEE e TP I AR YR R D LB Y

R P P S R E D S P 0 T . .
SPECIAL FEATURES |

20, 32, 63 & 100 amp fuse fittings |

74 MRG0 IR WAL

Perfect alignment of contacts with single-screw fixing
achieved by registration on facets in moulding.

Large contact area and anti-vibration feature
incorporated in brass contacts of accurate dimensions.

ORI TS PR 5 TR RSN SAE

Tapered shank of fuse link fixing screw ensures easy
re-entry. ~

Safety shroud (cut-away to show base contact) made
from moulded red nylon of great strength and flexibility.

Patented non-twist cable clamping screw of large
diameter.

Lasting contact pressure ensured by backing stirrups
which are located by the shape of the base contact
and the moulding. =

SHPRIN PSR TR B R e
AR T YR T T S0 B KT T el GRS T Y TR

Carrier and base moulded from flame. retardant,

FIG. 2 Cut-away view of 63 amp front 3 non-hygroscopic phenolic.
connected contact assembly.

AR - HEYATTT 4T

R
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1

RED SPOT

200 & 400 amp fuse fittings

precision made copper contacts ensure
reliable operation.

£ Through grip handle for maximum
= control.

I fly]
i . "~ cross section.

% Guides to ensure parallel action on
e

High quality mouldings, safety shrouds and

Additional special features

- Silver plated contacts with generous

insertion or withdrawal of fuse carrier.

L Patented non-twist cable clamping
i == screws of large diameter on the 200

fuse holders prevent damage to cables.

Terminal screw locking device,
Bl

incorporating the principle used in the
twelve sided spanner, can be fitted to the

: hexagon head of the terminal screw,

whatever its position when fully tightened,
by using one of the two positions provided
for locating the captive screw (arrowed in

FIG. 3)

- nylon shroud and cable clamping device.

LIST NUMBERS

for ordering purposes

L and cable clamping plate on the 400 amp

FIG. 3 Front connected 200 amp RED SPOT fuse base with {
shroud removed and with moulding partly cut-away to show
silver-plated base contact and terminal screw locking device.

" FIG. 4 Front cdnnected 400 amp RED SPOT fuse fitting with
i; - moulding partly cut-away to show silver-plated contact, red

amp

g
b

vl

:
i
g
?
?;
%
'§
£
|

;
:
g

Standard Colours: Black & White (RS20 — RS100)

TR\

P A

=

o

R N S R R P AN R D M ST RS AT L TN R CER IO AN TR 2 7S o,

TED PR S EAR RS SRS AN o SRR A SR AN b Aoy S S T L T h‘ii‘ke

) Alternative type of connection

Rating

amp FRONT BACK FRONT/BACK BACK WIRED

20 RS20H * RS20P RS20PH RS20BW

32 RS32H RS32P RS32PH RS328W

63 RS63H RS63F RS63PH RS638W

100 . RS100H RS100P RS100PH RS100BW

200 RS200H RS200P RS200PH ’

400 RS400H RS400P RS400PH
f Available with sealed terminal shrouds. List Nos: RS100H-S, RS100BW-S__* For_Din_Rail_Mounting-orde-BDIN-Rail-Adaptor-Part-No:-588-3020:010.

1

Q-Pulse |d TMS868

_/ , lNlustrations & dimensions shown on pages 5, 6, 7 & 8

Active 10/12/2014

Page 240 of 376




SPO11 Caswell Street East Brisbane SPS Moinfénonce and Instruction Manual OM Manual

.

Q-Pulse Id TMS868 Active 10/12/2014 Page 241 of 376




SROT1 Caswell Street Edst Brisbane SPS Maintenance and Instruction Manual ®M Manual = IR

H.R.C. FUSE LINKS ACCOMMODATED

Extended range of Type ‘T’ to BS.88:Part 2: & AS2005.21.2

Fuse fitting Type ‘T’ to for motor circuit protection. (660 volts a.c.)
rating BS.88:Part 2 List No. Current rating Rating for
amp & AS2005.21.2 amp motor starting amp
20 NIT2-20A NIT20M25 20 25
(550 volts a.c.) NIT20M32 20 32
. (415 volts a.c)
32 TIA2-32A TIA32M35 32 35
TIA32M40 32 40
TIA32M50 32 50
TIA32M63 32 63
63 TIA2-32A TIS63M80 63 80
TIS35-63A TIS63M100 63 100
100 TIA2-32A f TCP100M125 100 125
TIS35-63A 7 TCP100M160 100 160
TCP80 & 100A TCP100M200 100 200
200 TBC2-63A
TC80 & 100A TF200M250 200 250
TF125-200A TF200M315 * 200 -315
400 TBC2-63A§ TM400M450 400 450 7
TC80 & 100§ ¢
TF125-200§
TKF250 & 315§
TKM250 & 315A
TM355 & 400A

# Adaptor plate required Type ‘A’ 5889306-010
§ Adaptor olate required Type ‘8’ 5BB9307-010

* 550 volts a.c.

Note: For full details on Type ‘T fuse links, including D.C. performance,
please refer to Publication 1EF/401 or PSP0000

i s T o et

& O GTEINTTR, R S I T ERY T Ae SET

;

2B B A I SIEETS DI ) WSO Ut ST e VORI DY A RIS r ey st SR S RSN T B R T T E P 03! AHNEDILY: « LI

THUR.

5.

METHOD OF CABLING

Front connected fuse'fittings

1) Remove red nylon insufating shroud to release cable
sleeve.

2) Remove cable sleeve.

-3) Fit cable sleeve over cable.

4) Fit conductor into fuse base terminal and tighten cable
clamping screw to secure. If flexible cables are used, their
relatively fine strands may be given increased protection ¢
by the use of thin wall copper ferrules over the conductor ~
ends. The following should be taken into account:

a) The inside diameter of the thin wall copper ferrule
should match that of the bared conductor end as
closely as possible.

b) The length of the thin wall copper ferrule should
match that of the tunnel in the fuse base terminal.
¢) The wall thickness of the ferrule should be thin enough
for the ferrule to be compressed by the tightening of the
cable clamping screw. The flexible conductors will then
be consolidated within the deformed ferrule.

5) Replace red nylon shroud taking care that it holds
the cable sleeve in position by locating the shroud in
the groove provided in the sieeves.

RS 100 H-S & RS 100 BW-S (COUNCIL SEALABLE)

6)-Fit-nylon-screw-through-the-red -nylon-shroud-with-the——— —
heads of the screws against the shrouds. Fasten the )
wingnuts on to the fuse fitting base. . 1

Active 10/12/2014 . Page 242 of 376
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RN

20 amp RED SPOT Fuse Fittings

et
PRt

FRONT CONNECTED

FRONT/BACK CONNECTED BACK CONNECTED — SURFACE

C, | o]

F STUDS
Y

l K
- 4
. L
TERMINALS ACCOMMODATE
CABLES UP TO 10 sq.mm. OIAMETER OF
CABLE HOLE
IN BASE CONTACT
A B C, C, D E F G H J K L X Y Y2 Z
mm 27.0 | 79.0 | 54.0 | 55.0 63 35 M6 13.5 | 15.0 16 22.0 29 6.0 5.6 6.6 37
PANEL DRILLING DIMENSIONS
Viewed From Front Of Panel
RS20H RS20P & RS20PH
¢ ¢
| i
l .
1 . | 17.5mm.
{ \ 17.5mm.
{Y M
TWO 14 mm, DIA.
ONE HOLE TO TAKE HOLES TO CLEAR
M5 cheesehead BUSHINGS (ONE ONLY
FIXING SCREW FOR RS20PH)
5

Q-Pulse 1d TMS848
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Type Ratings Utilisation | BS88-2 Maximum
category* | Dimension voltage rating
reference

Amp A AC oC

NIT 2-20 gG Al 550 250

NIT 20M25. 20M32 gM Al 415 _

TIA 2-32 oG A2 560 460

TIA 32M35-32M63 gM A2 660 460

TS 35-63 oG A3 660 460

TIS 3M80, 63M 100 gM A3 | 680 -

TCP 80. 100 gG Ad 660 460

TCP 100M125-100M200 gM Ad 660 350

: TFP { 125-200 oG - 660 350
! 8 2-63 gG - 660 | 460
. +— _TBC 2-63 G - 660 | 460
! . TC 80, 100 qG B1 660 460
! TC 100M125-100M200 gM B1 660 | 350
! TFt 125-200 gG ‘B2 660 350
i TE 200M250 gM B2 660 460
j TF 200M315 gM B2 550 -
| TKF 250,315 qG 83 660 | 460
! TKF 315M355 oM B3 660 460
: TKM 250,315 oG - 660 460
o TMF 355.400 oG B4 660 460
‘ T™MF 400M450 gM B4 660 | 460
: ™ 355,400 oG Ci 660 460
™ 400M450 oM Ci 660 | 460
T™T 355. 400 gG - 660 460

TT™ 450-630 oG c2 660 450

™ 630M670 gM c2 660 450

TF 450-630 gG - 660 450

TLMt 670-800 gG C3 660 350

TLT 670-800 oG - 660 350

{g‘ TLU 560-800 oG - 660 350

- TXY 1000, 1250 aG D1 660 300

" See page 8

t Type TZF and TZLM fuse links
proved at 460V OC are
available for users who need
superior DC performance in
these dimensional references.

Notes

1) Non-standard tag
arrangements available —
Details on request.

2) A 1600 Amp Type TUV1600
fuse link is also available.
This is outside the scope of the
specification. Details on
request.

‘ASTA20 Centified’ endorsement
on a low voltage fuse link
indicates that the design has
been proved and Certified by
ASTA tothe relevant B.S. and that
the fuse links are examined
periodically under the ASTA
surveillance scheme.

Q-Pulse |d TMS868
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N
1
i
i
2
L@
i ;
J

; — IS —
List ‘ 2 Dimensions in millimetres
numbers
A B D E F G H K
Amp Fixing centres
NIT 2 NIT2 3650 | 1390 | 5560 | 1110 | 080 4450 470 14:30
2-20A 4 NIT 4 B8S88: 1988 Dimensional Ref. A1
Extended Motor Range 6 NITE
20M25 & 20M32t 10 NIT10
16 NIT16
f 20 [ NIm20
§ 20M25 | NIT20M25¢
| 20M32 | NIT20M32¢

]
| —— ¥
. L—A————' -—B—>
4. N
| ! , L
| , —
1\ {EE _— : _1:{5
| ol b '
1 . A
{ ' Type Rating | List \’\,/ Dimensions in millimetres
=' numbers A | B | D E|F G | H | J|K
Amp Fixing centres
TIA 2 | Ta2 56-40| 23.80 | 8580 | 870 | 120 73-00 520 | 710 | 2380
2-32A 4 TIA4 BS88: 1988 Dimensional Ref. A2
Extended Motor Range 6 TIAB '
32M35-32M63t 10 TIA10
16 | TIA16
20 | TIA20 (/ '
25 | TIA25
32 TIA32
32M35 | TIA32M35t
32M40 | TIA32M40t
32M50 | TIA32M50t
32M83 | TIA32M63t
TIS 35 | TIS35 5640 | 2380 | 8580 | 870 | 120 73-00 520 | 710 | 2380
35-63A 40 |TIsa0 5800 [ 26-20 | 90-50 | 1270 | 120 73-00 520 | — | 2780
Extended Motor Range 50 TIS50 BS88: 1988 Dimensional Ref. A3
63M80-63M1001 63 TiS63
63M80 | TIS63M80T
: 63M100 | TIS63M100%
TCP 80 | TCP8O 70-00] 3490 [111:00| 1910 | 240 | 9370 | 870 | 10-30 | 3490
80 & 100A ’ 100 TCP100 BS88: 1988 Dimensional Ref. A4
Extended MotorRange | 100M125 | TCP100M125¢
100M125-100M200f | 100M160 | TCP100M160t
. 100M200 | TPC 100M200t -
h _'TFp 125 | TFP125 7000|3490 |111.00] 1910 | 240 | 9370 | 870 [ 1030 | 3490 .
125-200A 160 TFP160 ' ~—
: 200 | TFP200 : :

t Fuse links from the Extended Range for Motor Circuits — See Pages 8 & 13
4
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The HRC fuse link selected for any
circuil should have a continuous current
rating not less ithan ihe full load current
of the circuit.

Si’O] 1 Caswell STreeT-EosT Brisbane SPS Mdin’renonc_e ondllnstrucﬂon Monudl OM Manual

A standard rating of type ‘T fuse link
{classified as type 'gG' to BSB8:Part
1:1988, and marked accordingly) wili
protect an associated pve insulated
cable against both overload and shon

circuit if its current rating {1,) is equal
to, orless than, the current rating of the.
cabie (1;). This is in accordance with
rule 433-2 of 15th Editicn. IEE Wiring
Regulations for Eleclical Instaliations.

In some cirCuils (eq, motor Circuits) it is
not economical praclica to match
fuse link and cable ratings 1o provide
complele cable protection in ihe
manner described above. becausathe
circuits produce significant

~7 avercurrents during switching. In such

cases the fuse links are chosen o
withstand the transient conditions, and
provide only shon circull proiection to
ine associated cabies and other circuit
components, the necessary overload
_proteclion then being provided by other
means. In a motor circuit, for example,

Conductor Maximum current carrying Maximum t
Cross capacity currentrating
sectionat ; of Type'T
area ‘Open’ ‘Enclosed’ fuse link
conditions conditions thatcanbe
] used with this
Ratings as Ratings as conductor
Column7ofIEE | Column5oflEE
Table SCH Tat:le S0I
Method 1 Method 3
| —3or4single —3ordsingie
corecablesin corecablesin
'clipped direct’ ‘enclosed’
canditions conditions _
mm? Amp Amp Amp
1 14 12 20
1-5 18 - 155 25
25 25 21 35
\__ ‘ 4 33 28 50
- 6 a3 36 63
i0 59 50 100
16 79 68 160
25 104 89 200
35 129 110 315
50 167 134 355
70 i 214 P71 500
95 % 261 207 830
120 E 303 239 | 750

ihe contactor and its overioad relays
afford overload protection ta motor
windings and caole, and the fuse links
are cnosen 1o protect alt the circuit
componenis against damage when a
shori circuit fault occurs (s2e seclion on
motor circuit protection on page 12}

The shor circuit protection of cables is
covered by rule 434-6 of the IEE Wiring

. Regulations, and the table shows how

type 'T' fuse links relate o this rule in
protecling pvc insulated copper
conduclors. -

Notes

The formula given in rule 434-6

is . 1% = k%°

Where

= current which causes fuseto

operate in 5 seconds

t =5 seconds

k = 115, the constani for pvc
insulated copper
conaductors, when cables
run at maximum currgnt
carrying capacity

5 = conductor cross sectional
area in mm?

* tmm? cable (o be un
continuously at not more than
6-5A when used with Z0A fuse
fink rating.

t Where a fuse link from the
extended range of molor circuit
{use links is used {ie. one
classified and marked ‘ghd) the
larger of its dual curent ralings
isapplicatie. eg. a TGPTOOMTSO
can be used with 2 16mm?
conducior.

Type 'T fuse links limit the peak current
and energy letinrough to circuits which
experience major shor circuit faults.
This iimitationis so great that equipment
manufacturers exploit it to produce
economic designswhich, whenusedin
combinalion with type 'T' fuse links. can
withstand very high fault levels.

Such users have to prove their
equipment under the worst possible

congilions {ie. al maximum Dreaking
capacity. al 110% rated voltage, very
low power factor, and with faults
mitiated at the most onerous points on
the voltage wave), and they require
relevant data {from the fuse hnk
manufacturer. For type 'T' fuse links this

—Is leen intheformoekthecot=ol current-——"— """

and It charactaristics shown on pages
14 to 19 inclusive,
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‘Minor’ | Minimum rating (Amp)
fuse | of ‘Major’ fuse link I
link that will discriminate "
rating | with the ‘minor’
fuselink atthe
voltage shown at
prospective currents
up to 80kA
In service, the short circuit fault Whilst the BS88 statement is reasonable Amp 415V 550V 660V
conditions encountered are usually less in relation to 240V applications faulit -
exacting than those produced in currents in major installations can be 800 1250 - -
proving tests on fuse links and much greater. However, even in the 750 1250 1250 -
associated equipment. BS88:Part 1: latter cases conditions are less onerous 710 1250 1250 1250
1988 slates that fuse links experience than those encountered in test stations 670 1250 1250 1250
fault currents which produce pre-arcing (in particutar, the circuits are usually 30 000 550 1550
times longer than 0-01 second in most three phase with relatively high power
cases, and on that basis fuse links factors). ' 560 800 800 1000
complying with the standard are In practice therefore, the 1%t values of 500 750 800 | 1000
deemed to discriminate with each other type ‘T fuse links are significantly less 450 670 750 800
when the ratio between the current than the ones listed on pages 14-17, 400 630 670 750
ratings of ‘major’ and ‘minor’ fuse links  and they will discriminate with each 355 530 530 570
is 1-6:1 (see Figure 1). other at fault levels up to 80kA, 415V, e —~ 20
‘ Maln Switehboard if the relationship between ‘major’ and 630
M i ‘minor’ ratings is as given in the table. 250 400 450 500
LI O G Q Q HRC In most cases the discrimination ratio is 200 315 400 400 W
| 7759599 1-6:1, or less, apd this provices 160 250 315 315 z
Lo economic benefits in modern : .
: o Outgoing circuits installations. Tests have been taken to :zg fzg zgg 2(5)8
8 g—g_‘_‘{; HAC prove this level of performance.
| $ i % ¢ fuselinks The table also gives details of 80 12 160 160
P combinations which will discriminate at 63 100 160 |- 160
Quigoing circuits 550V and 660V. 50 80 100 125
c % WeC 40 63 63 100
35 50 63 80
1 ! 1
Qutgoing cireuits Typical 3 phase 32 40 50 63
(shown single line) 25 40 40 40
Fault distribution system 20 32 32 35
With properly selected GEC HRC 16 25 25 32
fuse finks ‘minor fuse link ‘C’
operates and ‘major’ fuse links
A & B remain unaffected
Fig 1
To provide an adequate degree of , -
protection against electric shock in a Type ‘T’ | Earthloop impedance (.\_
final circuit. Section 413 of the 15th rating | maximum value (Z,)
Edition of the IEE Wiring Regulations for for circuits supplying
Electrical Installations requires a circuit fixed equipment
protective device in a fixed installation
tointerrupt an earth fault current within Amp \ Ohm
5 seconds. Maximum permitted earth 0 Py
loop impedance values (Z) are
specified for each circuit, the values 20 30
being dependent on the type of 32 1-8
protective device used. Table 41A2(a) 40 1.4
of the Regulations specifies valugs of 50 1
Zswhen fuselinks to BS88:Part 2:1988 &3
are used. These are generally higher 086
than those specified for mcb's, and the 100 0-45
superior performance of fuse links in 200 0-19
this respect enables economies to be 400 0-096
macije in the Sizﬁstf protective 630 0054
conductor instailed. 300 0034

s = Circuit maximum earth loop

impedance. [ —
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In accordance with BS88:Part 1:1988,
type 'T'fuse links are suitable for use in
ambient air temperatures not
exceeding 40°C with a mean value
measured over 24-hours of not more
than 35°C. At higher temperatures
derating may be necessary in some
cases.

Type T fuse links rated up to 25A do
not need to be derated in ambient ™ air
temperatures up to 65°C, and ratings
from 32A to 63A may be used in
ambient ~ air temperatures up to 60°C
without derating.

Larger current ratings can also be used

in ambient * air temperatures greater

than those specified in BS88:Part

1:1988, and the table opposite gives

maximum permitted load currents for
- such ambients.

Note .

* Inservice, fuse links are almost
invariably mounted in enclosures,
and the latter-are assumed to
have inside temperatures 15°C
higher than the outside ambient
temoerature if they comply with
relevant British Standards. Such
equipment will be derated in
accordance with the known
outside ambient air temperature
(row A of the table). If the
enclosure is non standard and/or
mounted in a particularly harsh
environment, it is necessary to
de-rate the fuse link in
accordance with the expected
temperature inside the enclosure
(row B of the table).

Nominal Maximum load current atthese*
fuse ambient air temperatures (°C)
rating
A
s | 4 | s | ss | e
B
Amp 55° ] 60° ] 65° 70° 75°
80 75 70
100 95 90
125 Fuse links 120 110
160 can be fully 145 135
-_ rated
200 190 180 170
250 235 225 210
315 300 285 270 255
355 350 330 315 295
400 400 380 360 340
450 425 405 380 360
500 475 450 | - 425 400 380
560 540 520 495 465 440
630 600 570 540 510 480
670 650 615 585 550 520
710 700 665 630 595 560
750 750 710 670 630 590
800 760 720 680 640 600
1000 950 900 850 800 750
1250 1140 1070 1020 960 900

Three phase power factor correction
capacitors can be protected against
case rupture, and their associated
cables and equipment protected
againstdamage, by Type ‘T fuse links
in the event of a capacitor failure. A fuse
link with a current rating not less than
1-5times rated capacitor current will be
needed to withstand the associated
switching transient currents and circuit
harmonics.

Please consult GEC Installation Equipment Ltd, for advice on
applications not covered in this publication.

Active 10/12/2014
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Alltype ‘T' fuse links have excellent ability to protect motor
circuits. When selected in the manner shown below, they
not only withstand motor starting surges and full load
currents without deteriorating, but also provide superior
short circuit protection to associated motor starter
components.
Leading manufacturers of motor starters can offer ASTA
certified type ‘c' co-ordination to Appendix C of
BS4941:1979 (IEC292-1) by using type ‘T fuse links in
combination with their chosen contactors and overload
relays. Please consult GEC Installation Equipment for
further information on this subject.
Table1 Full load currents of typical 3-phase
induction motors at voltages shown
Motor rating S
kW HP 220V 3sov 415V 440v 550V 660V
0-37 05 2.0 115 105 10 08 07
0-55 0-75 27 1-6 1-5 1-4 11 0-9
075 1 39 2:3 2.0 19 i5 13
11 15 4.7 2-8 2:5 2-4 19 16
1Table 1 opposite, gives motor full load 1-5 2 65 3-8 3.5 33 2.5 2.0
- currents at various system voltages. In 52 3 93 54 50 a7 38 32
. the absence of specitic information
obtain the motor FLC from this table. 3 4 12 71 65 61 49 41
2 The motors are assumed to produce 4 59 15:4 90 84 79 64 >3
the starting conditions shownin Table 2. 33 75 207 i+ 19 1 103 82 69
3 Choose the recommended fuse link 7-5 10 28 16-1 14-4 14 11-2 93
for the motor FLC and starting condition 19 15 391 |7 23 21 19-8 15.8 13-2
ﬁg;&:g'itgn()DOL start) or Table 4 B 20 528 | 305 28 26.4 211 176
' 185 25 66 | 38 35 33 26-4 22
22 30 77 | 45 41 39 31 26
30 40 03 60 55 52 42 35
a7 50 128 75 69 65 52 43-3
45 80 51 . 87 80 75 60 50 )
© 55 75 | 185 | 107 98 92 74 62 (\ :
75 100 257 148 136 128 102 85 -
90 120 308 : 180 164 154 123 102
110 150 370 214 196 i85 148 123
132 175 426 247 226 213 170 142
150 200 500 292 268 252 202 168
160 215 - 300 275 1 260 207 173
200 270 - 391 358 338 270 225
240 320 - 467 428 404 323 269
280 375 - 533 488 460 368 307
300 400 - 573 525 495 396 330
320 425 - 587 538 507 406 338
Table 2 Assumed étarting conditions
Motor Direct-on-line Assisted start
rating starting conditions
conditions ’
Upto 1kwW 5xFLCforSsecs 2:5xFLCfor20secs
1110 7-5kW 8 x FLC for 10 secs o
7-610 75kW 7 xFLC for 10sacs 3-5xFLCfor20 secs gl
Greaterthan 75kW | 6 x FLC for 15s2cs

12
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. Feed-through TerminaIsA
. Type SAK

The SAK Series of teed-through terminal
blocks are employed for the connection of

" various conductor sizes. The bare

conductor is insened directly into ihe yoke
with no further preparation, and the

tightening of the screw effects a vibration

prooi connection.

Mast terminal types are avalable in either
melamine moulding material or polyamide
6.6 and are designed t0 be mounted
directly on assembly rail T532 to
EN50035. (BS5825)

Craoss connection can be achieved using
standard QL2-QL10 jumper bars fitted in
the centre of each terminal block.
Swiichable connections can be achieved
using the switchabie link VL2.

For additional safety covers type AD may
be filted with a plastic screw on top of the
ninal block.

=2 = TR T R L I I T T AN S T A RS A 2 T Ry P ORI 20 SNSRI 0T L TR T D T A s SR I

Screw Clamp
Connections

SAKD 2.5N
500V 20A

Thickness Smm

Technical Data

Caonductor size Salid {mm® | 022-25

' Swandec (mm? | 0.22-25

Insulation stripping lengih (mm) | 9

Ordering Data . Cat_No.

- Moulding material Polyamice 021558
When ordering EEx'e’ and ExN' Polyamide 021558
erminals, 2dd sufiix '8’ or ‘N' o the  Malamine ?
catalogue numoer Melamine ?

Approvals : B
All Approvals are listed BASEEFA-Ex CEGB @ W & © & & .
in Approvals Guidg :-
Terminal.Rail (2m} - Type- Cat. No..~
Steel | T332 012280
‘ 3 Steel (MG Sicls) | TS32 067610
Locking pin {(1m) — opticnal Steel | S5T3 015270
End Bracket (thickness mmj : D
FEn EWK1 (8.5) 020616
End Plate (thickness mm}- - e T
Palyamide AP (1.5 015096
Palyamide AP (1.5) 015088
Melamine €
Melamine @
Partition: thickness.mmy =, ..o .. L= ] T =
Potyamide TW {0.5)
Polyamide TW ({0.5)
Melaming @
Melgming @
Resin bonded paper | TW{0.5) Q30750
Smail partition Polyamide TSch3 Q36686
Cross:iConnections: .~~~ “+ .- o SR e e e S e
2way | QL2 021580,
%%E %ﬁ% 3way | QL3 021590
= dway | QL4 021600
oo ‘ 10 way | OL10 033800
(See Section T6) Slegve | VHBS5 026690
’ Screw | BS{M2.5x 14) 036770
Washer | Captive on Screw
Bi-pole plug. . . _
Switching.Link .
‘ 2 way
0 =8 Sleeve
1 ] =B Screw
Washer
Test Plug L,
Plug | .PS{238) 018040
L i=— » Plug bolt | S8 85 021570
Warning Label :
] Label
H U Plastic screw
Cover(1m) C - L -
F"‘s Transparent cover | ADP i 04852(
% Support brackei | HP 048556%..
Marking Tags:

All marking systems are showm in Section T6

DEKAFIX — SECTION 16

For additional accessories see Section T6
— = —— — e —

L Q-FukR 10, TMS868
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| RTINS AN A L ~ R e e R A i e

T T S SR TS T RO SR TIY Y
| SAK 2.5 SAK 4 saken < RPET
; .
} 750V 27A 750V 36A 750V 47A
! o o
2] - -
s qu v N
- = 365 —= . | — 40—
Thickness 6mm Thickness 6.5mm Thickness 8mm
0.5-4 0.5-6 05-10
0.5-4 0.5-4 05-6
9 12 12
B : Cat. No. - : Cat. No.. ) - - - Cat.Noi
027966 012836 019326
027968 012838 019328
027962 012832 019322
027967 012837 019327
ABASEEFA Ex CEGB @ N ® ® & ¢ BASEEFA-Ex CEGB @ W ® ® © @ | BASEEFA-Ex CEGB @ W @ @ 8]

) Type- L . . Cat.No.. | Type c - Cat:No. .| Type- : : : Cat..Noi
TS32 . 012280 | TS32 012280 | TS32 012280
TS32 ) ‘ 067610 | TS32 "~ 067610 | 7S32 067610

. S8ST3 015270 | SST 3 015270 | SST3 ' 015270
| - g N - g . oo T
1 EWK1(85) 020616 | EWK1 (8.5) 020616 | EWK1 (8.5) - 020616
i5) 027956 | AP (1.5) 011796 | AP(15) ' = 1'796
: 1.5) 027958 | AP (1.5) 011798 | AP(1.5) 011798
. AP(15) ° 027952 | AP{1.5) 011792 | AP (15) 011792
' AP(15) 027957 | AP (15) 011797 | AP (15) 011797
, N R R N R R S
. TW(i5) ’ 030286 | TW (1.5) 013016 | TW (1.5) 013016
Lotw(.s) 030288 | TW(1.5) 013018 | TW(1.5) 013018
TW (25) 030282 | TW(2.5) 013012 | TW(25) 013012

. TW (2.5) 013017 | TW(2.5) 013017

TW (1.0) 029710 | TW(0.5) 019710 | TW(0.5) < 019710

AL v e . -015590 | QL2 013060 { QL2 019430
QL3 015600 | QL 3 : 013070 | QL3 : I 019440
QL 4 015610 | QL 4 013080 | QL4 i 019450
QL 10 033810 | QL 10 033820 | Gi 10 033830
VH 8 : 026670 | VH 135 024850 | vH 12 024900
BS (M3 x 15) 035900 | BS (M3 x 20) 030300 { BS (M3 x 20) 030300
Captive on screw Captive on screw Captive on screw
DQS2 (See Section T6) Qs2 021270 | Qs2 _ 027096

VL2 019700 | vL 2 ’ 019700

VH 19 028510 [ VH 19 028510

BS (M3 x 25) 029250 | BS (M3 x 25) 029250

SS 016440 | SS 016440

PS (2.39) v 018040 [ PS(2.39) _ 018040 | PS(49) 029960

SiB 85 021570 [ SiB8.S : 021570 | SiB 14 016990

an 4 037560 | AD 4 037610 [ AD 4 ' , 037600

K (M3 x 22) 012890 | BSK (M3 x 22) 012890 | BSK (M3 x 22) 012890

( . ADP 1 A' 048520 | ADP 2 048530 | ADP 2 048530

AP 1 048556 | HP 2 048566 | HP 2 . 048566
DEKAFI.X — Section 76 - DEKAFIX — Section T6 DEKAFIX — Section 76
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DT3P-GRB PUSH BUTTONS
DN3-40-01 EMERGENCY STOP PUSH BUTTON
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_Notes: ')

. ...SPO1] Caswell Sire

g0

Legend caps cannot be used.

et.EOSLBE]SDQne—SP—&M—G@He_ﬂGFTC%UDd Instru

signalling

T x
Pushbuttons 2 £ § 3
Design ‘ Cat. No. ‘E é % , g
{tor front mounting) US_ (?3 2 é
Pushbutton ' DT 3 . .
Raised pushbutton ') DTH 3 N
Latched pushbutton DTV 3 - - .
Raised latched pushbutton ') DTVH 3 - - -
Mushroom pushbutton ) 42mm @ DP 3 - - -
Latched mushroom pushbutton 42mm @ DPV 3 - - -
Mushroom pushbutton 68mm & DPG 3 -
Latched mushroom pushbutton ') 68mm @  DPGV 3 - - -
Order number suffix ‘
. Frontring Raised
Round PB PB Mush.
grey plastic P P P P
black plastic N N N N
metal L L L L
metal extended M - - M
metal sealed F - - F
Square
grey plastic QP
black plastic ) QN
Colour o8 Raf;sBed Mzzh. Mté:h.
green G G G G G
red R R R R R
yellow _ Y h h - Y
blye B - - B
white (clear) W - - - W
Inscription cap
white blank 101
! 369
other text and ) 370
symbols 2) START 166
STOP 167
black blank 106
DE 3 Contact blocks ?)
none 00
1 contact block s 01
— 10
2 contact blocks ———x— —<r— 02
- T 11
—— 20
— . T . 1L
3 contactblocks T~ T~ T 03
—— . T~ T 12
—— . T 21
— 30
— e 2L

Legend carriers and legend inserts, refer pages 10 - 23 & 10 - 24.
Further contact blocks can be fitted at the second ievel.
Contact blocks for base mounting (separate mounting) refer page 10 - 22.

For operating contact biock in centre position, use of operating bridge DT 3-OB is required refer page 10 - 21,
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zsier catalogue 1803

N

SEV
Switzerland

@

CSA
Canada

"JL Listed
JSA

2

©

DEMKO
Denmark

Standards

{EC 204-1, 337; SEV 1005, 1093; VDE 0113,
0660 PART 201; BS 4794; CEE 24; CSA 22.2,
Number 0, Number 14; UL 508, 486 E

Approvals

SEV, CSA, UL, CEBEC, Germ. Lloyd,
DEMKO, NEMKQO, SEMKQO, Finland,
Buro Veritas, USSR Reg.

in preparation

Rated insulation voltage U,

IEC 337, VDE 0110, insulation group'C 660V

CSA, UL 600V

Test voltage

phase-phase 3kV, 1s

phase-earth 4KV, 1s

Life DT/DP DS DTV/DPV DSS/DN/DNS
mechanical million operations 10 05 05 0.05

UL Utilisation category

heavy pilot duty AC A600

light pilot duty : DC Q 6’00

@

, NEMKO
| Norway

©

|
|
|

¢ SEMKO
. Sweden

@

Electrical

. Inspectorate

| Finland

)

, CEBEC
| Belgium

C\if
%
A%

‘rd ”

) Germanischer
] Lioyd
FRG

Ambient temperature
AC 1, AC 15 operation

-25°C ... +60°C (T 85)
(inside and outside the enclosure. For illumi-
nated pushbuttons and switches max. external

temperature 40°C)

storage, transport -40°C ... +80°C
Climatic resistance

damp heat 56 days

40°C/ 95% rel. humidity

humidity cycling 20 cycles

23°C, 83%, 40°C, 93%

Degree of protection
to IEC 529, DIN 40 050

Protection against accidental contact to

1P 85 except rotary switch with key and
emergency stop pushbutton with key
(DSS 3, DNS 3)

[P 54 DSS 3, DNS 3

IP 20 contact and lamp blocks

VDE 0106, part 100

Shock withstand

to IEC 68-2-27 304
Mounting orientation as required
Note: Example of central lamp test. L T I l I

For lamp element details refer page 10 - 26.
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Refer catalogue 1803

' Contact blocks -

*3 Rated thermal current /|
- 10 open (ambient 40°C) 10 A
. enclosed (ambient 60°C) 6 A
LY Nominal operating voltage U, AC 660 V
Nominal operating current /
- AC 1 10A
-1 ACT15 220V 240V 380V 415V 500V 600V
01 7’ 3A° 3A 25A 22A 1.5A 0.?5A
' DC15 24V 48V 110V 220V 440V
9 ~ DE310/DE 301
. DA310/DA 301 . 2A 06A 02A 0.1A 0.04A
t DE 3 LO1/ DA 3 LO1 1.3A 0.4A 0.13A 0.065A 0.026A
.5 . Short circuit withstand
- without welding 10A slow
Lot ! Back up fusing permissible rated current
7;; fast (D, gF) ' 16A
' slow (DT, glL) 10A !
Switching frequency 6000 ops/h
Electrical life l, 0.1A 1A 2A 3A
(AC 15) milt. ops. 10 3 1 05

Contact security

reliable for switc

hing electronic circuits

} Clearance between open contacts 7, On [joft
) : DE 310 DE 301

DA 310 DA 3 01 DE 3 LO1 DA 3 LO1 DA 3 E10 \

29 13 57 33 57 25 57 16 57
T |

012345°€6 01234586 01234586 01234586 0123456

mm ——————! mm — ! nm ——— mm mm —— 3

Terminal markings to DIN EN 50 013

Connections 0.75 ... 2.5mm? 18 + 12 AWG

5 Lamp elements
} “éd Lamp elements DEL 3-E maximum permissible

X1—@—X2

indicator lamps
illum. pushbuttons and illum. switches

2.6W
2W

Standard element
with Ba 9s lamp holder for filament
or neon lamps

Max. 130V filament lamp, or max. 250V
neon lamp (28mm long, 10mm &)

X1 +

Special elements DELD 3-C
with Ba 9s lamp holder

with series diode and resistor
for operating voltage

for filament lamps

AC 240V
130V (Refer pages 10 - 21)

X1

——R—X2
e

DELK 3-K with central lamp test for -
filament or neon lamps

Max. 130V filament lamp, or max. 250V
neon lamp (28mm long, 10mm @)

DELDK 3-DC with series diode and

10- 26

-Pulse Id TMSB68.

primary:

Active 10/12/2014

voit. 110..

X2
» % resistor with central famp test for AC 240V
X5 ———1 operating voltage for filament lamps 130V (Refer pages 10 - 21)
DU 3- with transformer for filament 6V, max. 1.2W
lamps secondary: volt. 6V load max. 1.2VA, 50/60 Hz
X1 X

.120V, 220...240V, 380...415V
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i
|
| |
‘! %eriercatalogue 1803
} Single person mounting
Front 1..4
‘ Rear 5..7
i
: 1 Coupling plate
: ‘ 1 with securing ¢lip to snap onto frant
, Zront element elemenl. Not required for base
ound or square, push, with the 4a Legend carrier mounting.
' narkings at the top, into the for additionat inscription on front 7 Contact blocks and |[amp holders
: 22.5mm hale in the mounting plate. elements. Inser! the tabs into the slots flush mounting
2 Locking tabs . gsthe front element. (Refer page 10 - snap crmto co_u;;ﬂng plate,torjthi )
- for securing the front section - ) lrearlo afm extis ing contact block (

: against unauthorised removal. 4b Legend plates gvels of contacts).
! From the rear, inseri 2 of these 30° for additional marking of controls on Base mounting

apart into the iront element. enclosures (adhesive). snap onto the inside of the enclo-

3 Bridge 5a Lock nut fixing tool sure bas?‘tﬁ: onto & halc;e;_ll,‘or
for operating contacts at positon 3~ for fastening fock nut (5b) onto panel. Sfcure WM WO Screwed fixing
(centre position). 5b Lock nut (threaded) for front straps.

=it to tront elemen? trom the rear. element

Hecommended with contact blocks 1s used to secure the front element to
on second leve! (2 bridges re- the panel/enclosure. Use locknut
quired). fixing tool to secure.

8 Enclosures

available in plastic and aluminium
die cast and supplied in 4 sizes
with up to 5 control points.
Permissible combinations of contact blocks and lamp elements

Pushbuttons DT 3, 0DTH 3, DTV 3, DTVH'3, DP 3, 0PV 3, DPG 3, DPGV 3 rotary switches DSH 3, DSK 3, DSS 3

luminated pushbuttons OTL 3, DTLV 3 illuminated rotary switches DSHL 3, DSKL 3
For filament Jamps 6 ... 110V for filament lamps with series dicde 130V, 2.6W

}

F
!
F

For flament lamps with central lamp test 6... 110V
for filament lamps with series diode and
resistor and ceniral lamp test 130V, 2.6W

e [dTMS868 . . ATTive TO/12/2014 Page 279 of 376
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SECTION T

INDICATING LIGHTS

ALAN BRADLEY 800T SERIES

800T/PL SERIES 110/6V INDICATING LIGHTS |
800T/PL SERIES 24V INDICATING LIGHTS

! SUPPLIED BY: ASEA BROWN BOVERI DISTRIBUTION
: 6 EDMONDSTON ROAD

MAYNE QLD
TELEPHONE (07) 858 2417
FAX {07) 369 5125

i Q-Pulse Id,TMS868" - - - o *_-Active 10/12/2014 I, + Page 283 of 376 .
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Bulietin 800T oiltight devices provide a tight seal against most
coolants, oils, and other non-corrosive industriatl fluids.

Ideal for demanding applications where controls must operate
efficiently and dependably.

Designed Oiltight and dust-tight to meet NEMA Type 13 standards.

Offers a wide variety of oiltight control units to meet most
industrial requirements.

Listed by Underwriters’ Laboratories, Inc.

Q-Pulse |d TMS868
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Ak
| Tounting
| system

Key features of the octagonal mounting
ring system:

e Allows higher tightening torque for
improved oiltight integrity.

o Easier legend plate alignment to enhance
control station appearance.

Attractive Control Station Appearance

Illustrated is a typicai 6 Unit Custom Buiit control
station. A variety of push buttons, selector switches,
pilot lights, and accessories are available to meet
the most specialized requirements.

Thrust Washer absorbs
tightening torque, allowing legend
plate to remain in alignment.

Operator and
Contact Block

Legend Plate available
ingray or red. with black
lettering on anodized
aluminum band.

Octagonal Mounting Ring
simplifies application of a

higher tightening torque. which
provides increased protection
against loosening due to vibration. )
Trim Washer provided for use when i
a legend plate is not required. N

Q-Pulse Id TMS868 .. ) Active 10/12/2014 Page 287 of 376
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buttons

A complete line of Allen-Bradley,
factory assembled, NEMA Type 13
oiltight push button operators
and contact blocks.

Available in 8 solid molded-in colors
...select from red, yvellow, black,
blue, orange, green, brown and

gray so you can choose colors to
identify individual functions.

Wide selection of accessory items
...available to meet most needs.
Choose from guards, lockouis

and more, all available in kit form
for field instailation. Ses pages 10
and 11 for illustrated listings.

Flush Head is suitable for
mast initiating apelications.

Full choice of operators .. .illustrated
are some of the popuiar Bulletin 800T
operators to satisfy most applications.

Extended Head for easy
operation in"STOP" applicatian.

Mushroom Head where Jumbo Mushroom Head has Cylinder Lock available with
greater accessibility is required. - 2-1/4" diameter for even many different locking functions.
greater accessibility,

Fast easy mounting. ..

l Attractive design ... low with octagonal mounting ring.

‘ sithouette keaps projection
! . in front of pane! to @ minimum.

i Qiltight Integrily ... gaskels
| guard against contaminants
! entering through panel opening.
!

Rugged die cast hody

i igid mounting.
- provides for rigid mounting Mounting laformation (Dimension: A}

Where contact hlock terminals face
each other, 2-1/4" spacing is required
for proper electrical clearance.
Where terminals do not face each
other, 1-27/32" spacing can be used.

} Factory assemblec_i -
j ) each push button is shipped
i ready to instali.

. Solid color push buttons. .. Transformer Type Pilot Lights, Push-
. Tough diaphragm seal ... color is molded throughout to-Test Pilot Lights, llluminated Push
l guards against contaminanis the buttan. No inserts {0 Buitons, and all Push-Puil Push
entering around the'button. be lost or removed. Color Buttons, require 2-1/4" spacing.
! identification never lost. ‘ 3
|
1

f
|
t
|
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Basic Shall

available.

Mini.

i

arrangeme
High reliab

CONTACT RATINGS

contact arrangements

Logic Reed. Five basic

power circuits.

ow. Five basic 4 7 £ e: _ —
Lontact blocks
Versatile, modular

Here’s the planning and installation tlexibility that
modular contact blocks offer. A tamily of mcdular
contact blocks is used throughout the Bulietin 800T
line. Double break, fine silver contacts are enclosed
to ofter additional protection against contaminants
and yet allow visual contact inspection.

Idea! for additional
contacts where depth is
limited. Block 7/8" deep.

A wide variety of contact arrangements in basic
shallow, mini, logic reed, and sealed switch contact
biocks...flexible and modular. Special time

delayed and snap action contact blocks also available.
Separate blocks are available with mounting
hardware for field instaliation.

nts available.
ility for low

AC oC
= Maximum Contact Rating Per Pole Maximum Rating
< NEMA Ratinyg Designation A600 NEMA P600
2
o Max. AC Amperes Continuous Voltamperes Voltage | Ampere
i 3 Voltage Carrying Range Rating
. O [600orSOHz [Make | Break Current Make Break
| 3 .
P 120 60 6 10 7200 720 115-125 1.1 .
@ 240 30 3 10 7200 720 230-250 | 0.55 R.ehat.)'e cgntact operation
: 480 15 1.5 10 7200 720 550-600 0.20 with fine silver, double
. 600 12 1.2 0 7200 720 break contacts. Basic
5T S
53 Maximum: 150 VAC. .15 AMPS, 8 VA and 30 VDC, .06 AMPS, 1.8 VA, shallow and mini blocks only.
% should only be used with resistive loads.
!

at a glance. Basic

Clear side piate for fast
visual contact inspection.
Contacts can be checked

and mini blocks only.
Easy wiring, seli-lifting

pressure clamps cut wiring
time to a minimum.

Convenient wiring. Ample
wiring room and staggered
terminals for easy access.

shallow . .
Special captive mounting screws.

Second contact block can be
added under same screw. Tandem
blocks can be added by utilizing
tapped head. Applies to shallow
block only.

k_/

Class |, Division 2,
Hazardous Locations and
other Harmful Environments

Sealed Switch
Contact Block

Hermetically
Sealed
Switch Contact

CONTACT RATINGS

AC oC
Maximum Contact Rating Per Pole Maximum Rating
5 NEMA Rating Designation B600 NEMA P300
3 Max. AC Amperes Continuous Voltamperes v A
0 Voltage Carrying Roltage que!e
% | 60 or 50 Hz.| Make | Breax| Current Make Break ange ating
©
9 120 30 3 S 3600 360
@ 240 15 1.5 5 3600 360 115-125 1
480 7.5 .75 S 3600 360 230-250 0.55
600 6.0 0.6 S 3600 360

Sealed Switch block available in a variety of contact arrangements to meet most
requirements. The sealed switch contact is hermetically sealed in glass for protection
against contaminants. )

For greater versatility the sealed switch contact block can be mixed or matched with
existing Series C shallow, mini, or the logic reed block. NOTE - Sealed switch contact
btocks should not be used with any mushroom head or push-pull push buttons, as
heavy shock operation may result in contact block damage.

The sealed switch contact block is suitable for use in Class | Division 2 Groups A, B, C
and D hazardous locations and is listed by Underwriters Laboratories for this class of
service. It is possible with the sealed switch contact block to use a lower classification
enclosure than the NEMA Type 7 Hazardous Location Enclosure in Class |, Division 2
Locations. Refer to Page 9 for additional information. .

N
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Allen-Bradley offers a wide variety to fit virtually
any application. Mounting is identical to the
Bulletin 800T push buttons and selector switches.

Wide Variety of Colors...color caps are available

in red, green, amber, blue, white, or clear for all devices
except the neon type pilot light which is only available
in amber and clear color caps.

Neon Type. Across the line
up to 240 volts.

Push-to-Test Type function

as a standard pilot light in
normal state and provides a
separate circuit for lamp test.
Contacts will operate when
the cap is depressed.

luminated Push Button does
double duty as both push button
and pilot light in a single unit.
Contacts designed to operate when
cap is depressed. llluminated push
buttons are available with or without
guard. Generally. the push button
without a guard is recommended
for "STOP” applications.

Hluminated Push Button with Guard

Transformer Type where
controls are subject to normat
machine shock and vibration.
Transformer atlows use of

low voitage lamp for long life.
Optional glass color caps

are available.

Full Voltage Type. Across the
line up to 240 volts. Use
where pilot light will not

be subjected to appreciable
shock or vibration.

|
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pilot lights

Provides several indicating lights

in the space of a single unit. Available
as 2, 3 or 4 pilot light cluster. Each has
its own transformer rated at 120 volts,
50/60 Hz. Any combination of

green, blue, red, clear, white

and amber are avaiiable.

Two Light Cluster is standard
with green and red color caps.
Any combination of six colors
are available.

_Three Light Cluster is standard
with gréen, white, and red g
color caps. Any combination

of six colers are available.

s Four Light Cluster is standard
with areen, blue, red and clear
coler caps. Any combination
of six colors are avaitable.

TEST

1CR L2
. L - L8
Small Pilat Light is idezl o ob s ()4
where space is of the essence.
2
2 Available in transformer W 2
H construction at 120 volts; ) L
full voltage from 6 to 24 volts; 3
or 120 volt necn bulb type.
B CR pg 1 .
4 {2)
Z 3 (
2us st
Small Push-to-Test with o A )
L & ;
the same leatures as standard ONSS
pilot light plus contacts for .
push-to-test function. 12)
L

Maunting Dimensions

Mount in 11/18" diameter
holes on 27/32" x 1-1/8”
centers to allow a
greater density of lights
in & given space.

Small Dual Input has a unique construction which permits
testing 2 number of pilot lights from & single push button.
Applications inciude flow diagrams of & control panel, pilot
lights on a test panel, and any other process where a muitiple
number of push-to-test type pilot lights are needed, See
Application diagram for typical circuit.

The internal design of the Bulletin BOOT dual Input device
contains a digde circuit which isolates the test supply from
the normal supply. Since the input circuiis are internally
isolated, this pilot light may be energized from either or both
of two separate inputs having the same pclarity. The internal
diodes are protected against damage by transients normally
present in relay and solenoid circuits.

[ Q-Pulse |d TMS868-~ ~™
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nhominated and Non-Hluminated. Combine
; t-stop and pilot light functions in one button.
—o./ silhouette construction, modular contact
blocks, and modular constructed transtormer
in illuminated and non-illuminated push-pull.
Ideal where space is at a premium.

Iluminated
3 Position

Two position with maintained contacts. When
_ operator is pushed in, it will maintain position
until manually pulled out.

Three position with center as normal position.
“In and out are momentary. ldeal for three wire
. motor starting control circuits with "push to
stop” and "pull to start” legends.

Three position with button maintained in the

depressed position which keeps stop circuit
©open until manually returning button to the
¢ center position.

Ituminated 3
Position with Jumbo
Mushroom Head

Types available include: transformer type,
‘full-voltage type, neon bulb type. Both illuminated
and non-illuminated can be furnished W|th a
variety of contact blocks.

Color caps. Hluminated available in amber,
. blue, clear, green, red and white. Non-iluminated
, available in red, green, blue, yellow, orange,
1 gray or black.

Non-llluminated 2
1 Position with Jumbo
Mushroom Head -

Non-lfluminated
2 Position

i
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2, 3 and 4 Way Switches
featuring handy joy stick
operator for convenience in
multi-purpose control operations.

Wobble Stick with operator
that can be moved in

any direction to actuate
the contact blocks. Spring
action lever return to

the center position.

special purpose devices

Available in a wide variety to
complement the Bulletin 800T line.
In addition to those illustrated, a
number of other devices and contact
arrangements are available.

" Selector Jog. A 2 position
device combining a
momentary contact push
button with a selector switch.
Ideat for run-jog applications.

Potentiometers consist of
Allen-Bradley Type J
potentiometer and suitable
oiltight mounting. Avaiiable
up to 10 megohms.

U Push Button
; utilizing the hermeticaily

sealed switch contact (Also
available in Bulletin 800H
NEMA Type 4X Rosite units).

*Class | Division 2 for Hazardous Locations

Typical devices shown below are suitable for
Class |, Division 2 locations provided they are
suitably mounted by the customer in an enclosure
as required for the application and by applicable
codes and laws. Refer to page 5 for Sealed
Switch Contact Block information.

Selector Switch Pitot Lights, Transformer,
utilizing the hermetically Neon, and Full Voltage Types
sealed switch contact (Also are available.

available in Bulietin 800H
NEMA Type 4X Rosite units).

*For compliete push button stations, contact your local A-B representative for information on Builetin 800R. : 9

Q-Pulse Id TMS868 -~
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Accessorie

Popular modifications and
accessories readily available for

Ly >
Locking attachment for
extended head push buttons.
This field installable kit enables
the button to be locked in the
depressed position.

‘Extra Long Guard with
Padlocking Attachment which
permits extended head to be
locked in the depressed position.

Jumbo Mushroom Head is
- available in plastic or aluminum

10

the Allen-Bradley Bulletin 800T line.

Padlocking attachment for
ftush head push button units to
permit locking in depressed position.

Locking Cover featuring a
stainless steel mounting
bracket with a clear plastic
cover. Guards against :
unauthorized operation.
Available for push buttons and
selector switches.

Push Button Guard is 1" deep
for additional protection against
accidental operation.

Mushroom Head Pad!ocking
Kit consists of mushroom head
operator with locking attachment.

Mushroom Head Guard
available for standard mushroom
head operators. Useful when
mushroom head is used to
initiate a function.

Jumbo Mushroom Head Guard

PUlse 13 TMSB68
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- flush or extended push

Available in black, red or green.

Closing Button is used to fill unusec
holes in enclosure or panel to form an
oiltight seal. Kit consists of durable
motded plug, synthetic rubber

washer and mounting ring.

Rubber Boot suitable for

buttons, provides additionai
protection from contaminants.

Mechanical Interlock
Assembly guards against
operation of 2 interlocked
buttons at the same time.

,‘,!.‘b\

Mounting Ring Wrench will simplify
tightening and loosening the octagonal
mounting ring. This wrench is double
ended and can be used for the smail
size pitot light mounting rings in
addition to the standard size.

Rocker Arm Operating Lever is useful
where attendant must wear heavy gloves
and still operate 2 push buttons repeatedly.
When lever is released it returns to center
position. Kits available for field installation.

Legend plates

Legend plates are available in standard, jumbo
and large sizes. These legend plates are gray or
red in color and feature a natural aluminum
engraving area across the top.

Standard size legend plates will accommodate 2
lines with 14 characters per line. Jumbo legend
plates will accommodate 14 characters in one line
with provisions for a total of S lines. Large size legend
. plates (2.4 inches square) prdvide 4 lines with 20
characters per line. Large and Jumbo legend plates
require greater center to center spacing.
These legend plates can be field engraved with a .020
inch carbide cutter. Black letters are then obtained
by treating the freshly engraved plate with a blackenin:
fluid which is used to darken the letters engravec .
in the new legend piate.
Standard size legend plates with standard markings
are factory stocked. Special engraving and custom
markings are also available.

Standard

11
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CONTROL & STATUS MONITORING UNIT

ITT FLYGT CAS SERIES

SUPPLIED BY: ITT FLYGT LIMITED
14A DEVLON STREET
: MANSFIELD QLD 4122
TELEPHONE (07) 849 7477
FAX (07) 849 7633
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Flygt undertakes to remedy faults in products sold by Flygt provided: .
— that the fault is due to defects in design, materials or workmanship; CONTENTS
— thatthe faultis reported to Flygt or Fiygt's representative during the guarantee C _ (
period; : | General ... .. ... 2
— that the product is used only under conditions described in the care and main- ‘ Funclions . ... . ... ... .. ... L. 3
tenance instructions and in applications for which it is intended; ' : Electrical connections ............................ 4
— that'the monitoring equipment incorporated in the pumplturbine is correctly Technical data ........... R R R 5
connected: : Fault tracing (trouble shooting) .................... 8
— that all service and repair work is done by a workshop authorized by Fiygt. '
Hence, the guarantee does not cover faults caused by deficient maintenance, im-
proper installation, incorrectly executed repair work or normal wear and tear. :
Flygt assumes no liability for either bodily injuries, material damages or economic f
Io§ses beyond what is stated above. {
Themanufacturerreserves therightto alter performance, specifications or design
without notice.
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Flygt’s monitorit iit, 835840, is de-
signed for use i imps from model
3230 and larger models equipped with
drive units 680-940. Turbines equipped
with generators 760-930 are also cove-
red by the monitoring system.

The monitoring unitis connected to the
standardized range of sensors incorpo-
rated in all the products covered.

53 54 55 56 57

FUNCTIONS
Channel A, liquid level

This channel is used, for example, for
monitoring of possible liquid leakage
into the stator casing. A sensorisincor-
porated in the lower part of the stator

casing. The sensor changes resistance
2

Q-Pulse |d TMS868-

aswel STre 1 Eos{yB |sbonF SPS Momfend:nce and InsRJaremh Manual OM Manual

Thesems?ruc ions o not applytouni
delivered with article number 8358 41,
which are programmed for other func-
tions. The fault tracing scheme applies
to the standard version 8358 40 only.

The figures in the text refer to the
numbers on the front cover (1—32) and
also to the picture below (51—61).

58 59 60 61

fromabout 1.5k to about 300 Qif liquid
enters.

Input indication

The pilot lamp 51 is lit to indicate inter-
ruption or shortcircuit.

Active 10/12/2014

After alarm for about 5 seconds, the
alarm function A is activated, the red
pilotlamp 53 is tit, the £ alarm function
is activated (the pilot lampislit)and the
interlock (11—12) drops, whereby the
pumplturbine is disconnected and the
pilot lamp 59 will go out.

Reset
Resetting can only be done manually.

Channel B, oil pressure

(or liquid level).

This channel with RUN connected to a
normally open contact is to be used to
monitor the oil pressure in machines
equipped with a gear unit. Onmachines
without a gear unit, the channel can be
usedin the same manner as channel A,
provided that RUN is not connected.

Input indication

The pilot lamp 52 is lit to indicate inter-
ruption or shortcircuit. [f the channel is
notused (machines without a gear unit)
the pilot lamp will always light.

Alarm

After alarm for about 5 seconds, the
alarm function B is activated, the pilot
lamp 54is lit, the £ alarm functionis ac-
tivated, the pilot lamp 57 is lit and the
interlock (terminals 11 and 12) drops,
whereby the pumpl/turbine is discon-
nected and the pilot lamp 53 will go out.

Channel C, temperature
monitoring

Thischannel is intended to monitor the
stator's temperature with thermal swit-
ches or up to 3 PTC thermistors. The
thermal switches are normally closed
but they open at 155°C +5°C (311°F).

Alarm

When the resistance exceeds 3 k , the
alarm function C is activated, the pilot
lamp 55islit,the L alarm functionis ac-
tivated, the pilot 57 is lit and the in-
terlock (terminais 11 and 12) drops,
whereby the pump/turbine is discon-
nected and the pilot lamp 59 is ex-
tinguished.

7 Reset

‘be done manually
sistance has faillen

Resetling can ¢
and only whentl

‘to about 9009, i e the stator has cooled.

Channel D, Pt 100 sensor

This channelis used for monitoring and
analogindication of the temperature of
the lower bearing. Thechannelcan only
be connected to a temperature sensor
of type Pt-100 (DIN 437 60). The alarm

value can be set by potentiometer 60

(see fault tracing).

Indicator instrument

(extra equipment)

The channel has an output for analog
reading of the bearing temperature. An
indicatorinstrument can be connected
to terminals 31 and 32 (NOTE! Correct
polarity x). The instrument shows the
Pt-100 sensor’s temperature. If switch
58 is depressed, the instrument shows
the set alarm value.

Alarm

When the alarm value is reached, the
alarm function is activated, the pilot
lamp56islitand the L alarm functionis
activated. The pilot lamp 57 is lit and
the interlock (terminals 11 and 12)
drops, whereby the pump/turbine is
disconnected and the pilot tamp 59 will
go out.

Adjustment of alarm value

The unit is delivered set to an alarm
value of 100°C (212°F). As most bea-
ringsarerunningatlowertemperatures
it is recommended to set the alarm
value individually for each machine.

Let the machine run for one or two
hours so that the bearing reaches run-
ning temperature. If the temperature is
stable during.a period of time put the
alarm value at 15—20°C (25—35°F)
above the measured temperature. The
margin will normally cover the changes
in water temperature and variation in
load.

Reset

Resetting can only be done manually..
’ 3
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ELECTRICAL CONNECTIONS

The monitoring is designed to be
installed in a control panel. The unit

can be mounted either on a 35 mm _
--symetric DIN rail, or directly on a moun-

ting plate. The drawing on page 5
shows the positioning of the drill holes
for mounting on a flat surface.

The electrical connections shall be
made in accordance with the electrical
diagram (see also the top of the unit).

Connect a 24 VAC power source to ter-
minals 14 and 16. Connect a normally
open spring switch forreset afteralarm
between terminals 22 and 23.

Qilflow or”
liquid level sensor

Winding over temperature
protection value

Connect the starter’s interlock circuit
betweenterminals 11and 12sothat the
pump/turbine is shut off when an alarm
is issued. .
Connect 29 and 30 with a jurr{per, ex-
cept when a 3-lead system for compen-
sation for the resistance of the sensor
leads is used.

Check before start that all leads are
connected to the right terminais and
that the screws are tightened.
Disconnect all connections with
voltages higher than 24 V before work-

ing on the unit. , (

Qption to read
P1-100 temperature

Liquid level sensor
{stator rousing)

P1-100 sensor

‘ Jumper

~

(T a I- ol B T- I 1 T I 1 C J U T----1 ~Jo-20mal +
" -3 9 20 LZZ ZJJ ‘::4 25 ' 26 27 24 29 3o kil 32
RESET RUN INPUT TEMPERATUR SENS. D-VALUE

L INPUT LIQUID SENS,—J

~
] rub Controt Anp Status

ALARM OUTPUTS ——ﬁ . Go
6 1 '} 9

SET D-ALARM

 Osered [

SuPkLY

Qutputs for remote
indications 24 Vimax 2 VA

Interlock: 24V =10 % 50—60 Hz
contact supply
Max 240 V4 A

* To be connected only when oil pressure is monitored

4

Q-Pulse |d TMS868
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Supply voltage
Power consumption
Dimensions mm (in)
Temperature range

Channel A

Voltage to detector
Alarm
Output alarm

Channel B

Voltage to detector
Alarm
Qutput alarm

Channel C

Alarm
Output alarm
Reset

Channel D

Alarm
Output alarm
Output

T.alarm

Alarm
Output alarm

Interlock

Alarm
Function
Breaking capacity

Drilling instruction

M5

24V +10 % 50—60 Hz

Ca5VA
(WxHxD)150x 70 x 112 (5.9 x 2.8 x 4.4)
0°C — +50°C (32°F—122°F). Max 80 % RH

12V
1 >20 mA
Solid state relay 24 VAC 100 mA

12V
I > 20 mA (I <20 mA if RUN is activated)
Solid state relay 24 VAC 100 mA

R=3kQ
Solid state relay 24 VAC 100 mA
Manual when R < 900 Q

R > Rsat

Solid state relay 24 VAC 100 mA

0—20 mA range 50°C—150°C {(122°F—302°F)
(0.2 mA/°C £2,5 %)

Activated by alarm from each individual channel
Solid state relay 24 VAC 100 mA.

Activated by alarm and supply failures
Normally closed
240V4 Aatcose =1

M5

60

135
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o,
s

Reset o

¢ C

VAVAV,

!
= K]
r—
A
31
] 4 S
-

6: 6 @

RUN L
o 1,)26MA 58
A 17 —f —
Liquid 'y TadmA
level ' 11,
1,345 mMA L
m 25 3 1320 ma 5s

3¢ a9

\/

Oil pressure 1a{ImA

} 51
(oriiquid level) : mi :| .52

251 1p{20mA

— |
|

L IpHaSmA)|
In

55

36

PL-100 1
B

© L]l ]
, o of it |

SET D- ALARM %

R (09 k(3
’J -
Temperature | § / Lacum C . (
stator A - T
o Bp}Ryan .
D 28 A i : Rp y
Temperature 2 :

g

Q-Pulse Id TMS868 ‘ : . ___. Active10/12/2014
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With the aid of a nuitimeter and a cou-
ple of resistors, it is possible to check
from the outside whether the unit is
functioning properly. The multimeter
shall have an internal resistance of at
least 20 k Q/volt.

In order for the monitoring unit-to func-
tion properly, the supply voltage must
lie within the specified limits, ie 24 V
+10 %.

Supply voltage

No

Is pilot lamp 61 lit?

) Yes

‘No

Connect the multimeter to
terminals 14 and 16.
Is the voltage 21.6—26.4 VAC?

Y Yes
Channel A

No

Connect the multimeter to
terminals 17 and 18.
(NOTE! Correct polarity +.)
Is the.voltage 10.8—12 V?

) Yes

No

Disconneét the leakage sen-
sor. Does pilot lamp 51 light?

: + Yes

8

Q-Pulse 1d TMS848

It is important to check the accurancy
of theresistors resistance before using
them to check the D-channel.

All functions shall be tested during
faulttracing. If any functionis not right,
contact your Flygt service shop.

—» Check that the supply current is

correctly connected.

!
— Investigate possible faults in the

power supply.

— Check the supply voltage.

Contact a Flygt service shop.

—» Contact a Flygt service shop.

- 8

SPBié)CoswAéif‘Skf-r‘e_e‘T“lEAosAT Brisbane SPS Maintendfice and Instriction Manual OM Manual

FAULT TRA |G (TROUBLE SHOOTIN

No -

Connect a resistor, 330 Q

1/2 watt (or a reference sen-
sor) between terminals 17 and
18. Does the pilot lamp 51 go
out?

= Contact a Flygt service shop.

\ Yes ’

No

Is A alarm activated after
about 5 seconds?

— Contact a Flygt service shop.

\ Yes

Channel B

No

Connect the multimeter to
terminals 19 and 20.
(NOTE! Correct polarity =.)
Is the voltage 10.8—12 V?

- Check the supply véltage.
Contact a Flygt service shop.

{V Yes

No

Disconnect the sensor and
the RUN-switch, Does the
pilot lamp 52 light?

A Yes

No

Connect aresistor, 3300 1/2
watt (or a reference sensor)
between terminals 19 and 20.
Does the pilot lamp go out?

— Contact a Flygt service shop.

\ Yes

No

Is B alarm activated within 5
seconds?

—» Contact a Flygt service-shop.

Active 10/12/2014
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“No

Disconnect the resistor (or
reference sensor). Reset 8
alarm. Activate the RUN

" function by jumpering 24 and
25. Is B alarm activated after
about 30 seconds?

—» Contact a Flygt service shop.

Y  Yes

Channel C

No

Disconnect the sensor from
terminals 26 and 27.Is C alarm
activated?

—» Contact a Flygt service shop.

Y Yes

Can C alarm be reset manu-
ally?

— Contact a Flygt service shop.

Yy No

No

Connect a resistor, 680 Q or
8200 (or a jumper), between
terminals 26 and 27. Can C
alarm be reset manually?

—» Contact a Flygt service shop.

+ Yes‘
10

Q-Pulse |d TMS868
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Channel D

Connect an ammeter to
terminals 31 and 32 (NOTE!
Correct polarity ). Depress
switch 58. The instrument
shall now indicate the set
alarm level (from the factory,
set for 100°C (212°F), which
corresponds to 10 mA).

For test of the channel D
alarm function, the instrument
shall indicate 7—14 mA.

Adjust if necessary with poten-

tiometer 60.

No

Turn off the supply current.
Disconnect the sensor from
terminals 28, 29 (and 30). Con-
nect a jumper between 29 and
30. Connect a resistor 130 2
between terminals 28 and 29.
Turn the supply current back
on. Does the instrument
indicate about 5.5 mA?

—» Contact a Flygt service shop.

Y Yes

No

Yes C C

Turn off the supply current.

Substitute a 150 Q resistor for
" the 130 Q resistor. Turn the

supply current on. Does the

instrument indicate about

16 mA?

— Contact a Flygt service shop.

Yy Yes

No

Is D alarm activated and can-
not be reset?

——» Contact a Flygt service shop.

_Active 10/12/2014
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L-alarm

n

No

Is L alarm activated everytime
another alarm is activated?

* Yes

Alarm outputs

No

Is the equipment {e g pilot
lamps) connect to the alarm
outputs activated when the
appropriate alarm is activated
during fault tracing?

Yes

Interlock circuit

l

No

During normal operation: is
pilot lamp 59 lit and is the cir-
cuit between terminals 11 and
12 closed?

\ Yes

No

At alarm: does pilot lamp 59 go
out?

Y Yes

No

At alarm: is the circuit between
terminals 11 and 12 broken?

12

—» Contact a Flygt service shop.

—> Contact a Flygt service shop.

— Contact a Flygt service shop.

» Contact a Flygt service shop.

— Contact a Flygt service shop.

-Active-10£12/2014..
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SECTION V

PROXIMITY SWITCHES
SCHMERSAL EN SERIES

SUPPLIED BY NHP AUSTRALIA PTY LTD
25 TURBO STREET -
COOPOOROO QLD 4151

TELEPHONE (07) 891 6008

FAX (07) 891 6139
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Inductive Proximity Switches - Series IFL 10-30

10 mm operating distance - shielded

IFL 10-30-10zTG )
IFL 10-30-01zTG )
IFL 10-30-11zTPG")
IFL 10-30-11z2TNG")

Technical Data:

EN Series

IFL 10-30-10ySt ')
{IFL 10-30-01ySt ")
IFL 10-30-11yStP")
IFL 10-30-11yStN")

Corresponds to standard EN 50036 - A 34 Corresponds to standard EN 50008 - A 14
Series: IFL 10-30-10.. IFL 10-30-01.. IFL 10-30-11.P. IFL 10-30-11.N.
Voltage range, Uy 90 ... 250 VAC 10...30 VDC—-P-type 10... 30 VDC—N-type
Sensing principle inductive: 2-wire 4-wire
Rated operating distance, s, 10 mm, flush mountable
Qutput function: N.O. N.C. N.O. or N.C. (complementary)
Supply frequency: 45-65 Hz
Residual ripple: < 10% as per DIN 41 755
Qutput current, |,: max. 200 mA max. 100 mA

max. 1.25 A (10 ms)
approx. 1.2 mA (110 VAC)

Inrush-current:
No-load current:

Voltage drop,
loaded, Uy approx. 8 Vg
Minimum load: 2 3VA

Protecteve circuit: induction protection®)
Voltage peaks:

Operating frequency, f: approx. 10 Hz

Response time, tg: <18 ms (220 VAC) <15ms(2
Attenuation range, s,:
Test target size: 30 x

Effective operating distance, s
Ultimate operating distance, s:
Switching hysteresis, H:
Repeatability, R:

Temperature range:

Enclosure sealing:

Housing: brass sleeve

tightening torque for nuts max. 3000 Ncm (270 in. Ibs.)
yellow

Active surface symbol coleur:
Connections:

green
cable HO3VV-F2 X 0.5

approx. 28 mA (24 VDC)
<2V

protected against wrong polarity
connection and induction

max. 5 kV atRi =10Kup to 10 ms

approx. 300 Hz as per EN 50010
20 VAC) 1.4 ms (24 VDC) 1.4 ms (24 VDC)
11 mm

30 x 1 mm St 37 (mild steel)

S, 1 10% at nominal voltage and nominal temperature
s, £ 10% over tot. temperature and voltage range

3-15%s,
<5%s
-25°C...+70°C

IP 67 as per DIN 40 050 (IP 65 for plug)

+ 2 nuts?), zinc plated and cromated

&)

red blue
cable LiYY 4 x 0.25 mm?

2 m long, permanently embedded with cable protector or plug connector type GDM ... %)

e (D L ¥0)
Connection diagram: g ?
w-® —{}F—N

') With LED function indicator as standard.
?) Instead of nuts, mounting clamp H 30 can be supplied (see page |-56).
%) Accessories see page I-56. BmmAF 5

“) Upon request: short circuit LED Sa W

L powr () L+ beowa L+
g é whar @} o @}
e D et -@gm
=0 N - @gik éw O—L-

36 mm A/F )

and overload protected (index K)
I, = max. 100 mA,
Uy = approx. 15 V (100 mA). H

T
2135
r
2]
1
f
|

Take part number from the above photos in the same sequence.

Q-Pulse |d TMS868
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Mating connector can be supplied
on request at additional cost?).
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LEVEL INDICATING SYSTEM

CLIENT FREE ISSUE

SECTION W

VEGA TYPE D37

Active 10/12/2014.
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TIB * Technical Information « Operating Instructions

Pressure sensor Type D33..., D34...
"~ Type D35..., D36...
‘ Type D37..., D38...

2.11 804

| QPuselaTMsate

—N

Capacitive pressure sensors :
in two-wire system 4 ... 20 mA

for continuous measurement of liquids -
Integrated oscillator in two-wire system, floating
Current output 4 ... 20 mA

Hydrostatic.20.00 /' R2.30

Active 10/12/2014 e i} 09 327 of 376
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. £
Application Pressure sensor D37... consists of:
VEGA-pressure sensors are used in conjunction with - transducer
remote evaluation instruments and are suitable for + cable with straining clamp
continuous level measurement or level detection. « integrated oscillator type E25 or 525 B (only for
D 37 H) with integrated overvoltage arrester with
All pressure sensors are available wnth special adjustment facility in separate housing with
measuring ranges. pressure compensation tacility, protection IP 65
For the use in hostile environments types D 33 and Pressure sensor D38... consists of:
D 34 are especially suitable. The series D 34 is +* Al-housing with pressure compensatlon facnlrty
designed for increased material temperatures. and mounting boss .
o A + .~ extension tube and transducer made of material
Special versions are available for the measurement ~ no. 1.4571 (stainiess steel)
of aggressive products. * integrated oscillator type E24 with adjustment
. facility
Conflgurahon
-~ Pressure sensor D33... consists of: A measuring system with pressure sensor D33...,
" '« mounting boss, boltnng, flange, conus or TRI- D34..., D35... or D37... consists of:
: clamp connection » pressure sensor with oscillator
A ' + 'special steel housing with fixed special cable *  power supply, not included in this system -
. « integrated oscillator type E25 or E25 B with . :
-integrated overvoltage arrester with adjustment Function : ‘
facility .in separate housing with pressure - The diaphragm transtorms the hydrostatic pressure
compensation facility, protection P65 . of the product into a mechamcal movement (max.
0,3 mm) .
Pressure sensor D34.. consnsts of: : :
« mounting boss, bolting, flange, conus or TRI- This movement is transmittted via a plunger-type
~_ clamp connection capacitor, the capacitance of which changes
« special steel housing with fixed specnal cable - proportional o the pressure (ievel).
+ heat sink : . ‘ '
« - integrated oscillator type E25 with adlustmem - The incorporated oscillator with adjustment facility
jac;hty in separate housmg with pressure. convens this capacitance change into a DC-srgnaI
compensation facility, protection IP 65° .. 20 mA.
- Pressure sensor D35... consists of:
.+ mounting boss, bolting, flange, conus or TRI-
clamp connection
» Al-housing with pressure compensation facility
» integrated oscullator type E24 with adjustment
- facility -
- Pressure sensor D36... consists of: - -
» Al-housing with pressure compensation facility
and mouriting boss
» . PTFE-suspension hose and transducer
» integrated oscillator type £E24 with adjustment
facility
2
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“Diaphragm material:
cable length: D33

min.-measurin

istance.in

S 1612272

1. B0/71
1071427

~|'25/355

50771
10/142°

1 161/227,2"

1,25/17,75
'25/355'

“received as measuring fauhs (appnox 20 mb

QBLLlseLd.IMSBﬁ& S
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VEEGA

j i T
o:n:l.a.x-:oo:cu_:c«co!u:u.:dﬁo

oo ol oos|viz v @ quinl vy 0

O oja|ololooiolojo o Qoiojo,a g o

Oscillatortype E24 ‘ s |efe|e]|n]|e

1 ($taiinles

Increased material temperature
=20 ... +150°C /-4 ... 302°F

:Welded socket {or balting.

Welded flange wnh conus

: Wetght ln kg approx S

T
IREEREE
. S S|0|x|O
Pressure sensor for vertical mounting o|r|r~|®| Flange dimensions for
8|8| 8| 8| types D33 F, D34 F, D35 F
- a R
., Of?’“at?.r,.t???.E?. DIN flanges
PN 40 D K Number | d1 | d2 [ b
of
holes
DN 40 150 110| 4 90 ) 18 118
DN 50 165 | 125 4 102} 18 | 20
DN 80 200 | 160 8 1381 18 122
DN 100 235 | 190 8 160| 22 (22
ASA flanges
) Nominal | D k | Number|di| d2|b.
f
Connacmn tuba 28 X 1 5 of material no. D{ggﬂ:’: h:las
1.4571 (stainless steel) length min.: . T
ASA 2in {152,4|120,7 4 a0 [ 19,1718
500 mm/1, 7“ max.: 4000 mm/13,2 ft. ASA 3in | 1905 152,4 4 125]19,1t 22
Weight par metre: approx. 1kg ASA 4in | 228,6|120,5 B 160|19,1]| 22

41,839

Special versions

leed specm] PE—connectlon ‘cable

mcréa.sed protecilon P 67

PE-plastic coating

|

Q Pulse Id TMS868
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Dimensional drawing . .
D33G D33 R - D33F
| ’ E
- @] @32 ' .;&(: X g — - — k)
& - z ] 1
hd (=2
Z] & g
8 : n o’
[ N N - . . 1 =
“ ™ W60 S . .
N &~ - - W — Compression nut ) . T
) T : . - F4ODIN 11851 : !
J . 14- .. R&fﬂ‘/a . . ¢d1
1/7BSP — 878 e ) oK
e——=—o-— Sealing ring G 40 - 1)
e eeee e et s 2Rt DIN 11851 ' '
_ =0 e . T T = —Flange DNAOPN4O
g G T 13— NozleSC4 S
ou — ,
Lateral cable outlet’ N Lateral cable outlet Lateral cable outlet
: ‘56 . —d 55 fee— STVt Ly S S,
» 042 ] @ 42 — e . 242 —] S
Jo g [ e I RES == | | REEE
.- 7 | - : 2 @ -
. »n - .
- ' ol 3 L , ‘ =
: e e 4 4
jlq/ SW60, T 1T
s ' v Compression nut ' —~
T F40DIN 11851 241
1Y7BSP , ==+ Rd65x '
! — om® ok
L oL DN1gst - Flange DNO PN4O
8 BT T [ NemieSC 40
. L . ' B ,
t—"' o4 =
*  This dimension is only valid in conjunction - :
;_, with oscillator type E25 B. - Flange dimensions see page 4
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D33 K

3z °3.
1 [4V]
=%
&
e —— - j
L L1
~SWT5
AN \ ‘
I e MR e

B, -
|

0125

* Welding flange

Lateral cabie outlet

‘ .~ 5 .
; ' @42 —
) .
el
g L
. J S SWIs
1\ ]
——1 MeAR L._.
@ o~ . :
|
- .8
' , w @ 125
: ‘ Welding flange

* This dimension is only valid in conjuncﬁon with oscillator type E25 B.

D33 A D33 C
b3 A -
By — | o g 23 '
8 ' =1 |
| N '
4 T
i
| 1 t
.}
2658 264 .
: , ~ @ 8414xM10 -
: ' o Yr—mmeeey}— Sealing and
: g 105 = &====24 tgnsion fing '
JUETEE N P A R re— M0 .. .. . - - :
J‘ . ©48.6 |___ - E
T 1 i H
. = <Y Welding socket :
= : . t
—2 | @516 ™ :
Welding flange .
|
|
i
Lateral cable outlet Lateral cable outlet
= % | D] 5§ e '
842 o4
= .
i = | == )
2 @ »
al | 1
| |
* ' *
I .
2658 o%
@ 84/4xM10 . .
105 = < tension fing
‘ © _ﬁ e K10 @486 »
2] ; —— Woelding socket
T
} ) @516 ™
Welding flange
[
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632

Lateral cable outlet

o 56 p=—
2 42-
. .
e — SW50
]
_l1vsBsP

202

Lateral cable outlet

— 5 et
42
—_— e @ 68
F————
. - Combmsion nut
T "F40DIN 11851
—=t - Rd65x s [=—-.
o7
03 jm ONTIESH
2 73— Nozzie SC 40
o4

. Latefal cable outlet

s—T ] B
) =2
8 — — 268
o

~ —°"
14

odi.
ok
T
Flange ON0 PN4O

Flange dimensio_ns see page 4
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Rd65x s . .
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\EBA

D34 K

: o
| 2 —_—] e ®68
TN SWT
) { i ]}
1 —] Mg e
; ©
: =
I 8125
% Welding flange .
i
|
' Lateral cable outlet
, .
{
i
N - —=1 56
»
! g
] o
w0
i : g SWs
i -\ J
3 ——{ MR
| . \ .

e 0 pe
- 6
2

Welding flange

@ 125 :
\

D34 A

|

65,8
@ 84/4xM10° |

Welding flange

Mi0 '

Lateral cable' outlet .

o 42

202

@658
@ B84/4xM10

Welding flange

Mi0

280

D34 C

e -

— 268

o 42

215

Lateral cable outlet

- 202

3=t

b @68

215

o6

tension ring

1|

©48.6 i_

P Welding socket

13

@51.6

—

.y
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D3is G
284
38
B
o P16
{
X SWe0

-{ 26

B

—{1'/7BSP

D3IsS K

- Pgi6
o
SWT
] [
] MR e
I hid |
H & 125

Weiding flange

—] 33

D35 R

o 84

17

Pgi6

[] -t

‘ — Compression nul

T F 0 DIN 11851

RabSx e
a——— Sealing ring G 40
@38 DIN 13851
]
m. T JEA T Nezzle SC 4

i : T Tt
T

Qlur-——

D35 A

177

ZE58
Bardxh1

@105

18

==

Welding ffangs

— 0

in

d2

"DISF

Pel6

& d1
13

2D

Flange DN40 PN4)

D3sC

o B4
3

28

m

o

Sealing and
lension ring

7 — Welding sacket

@516 ™

Flange dimensions see page 4
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D36 G . D37 G D37H o D38 G
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1 T FE
: = J= ¥
g ~ Q <
S z40 ' - ' R
f . D poenntl— . -—
j E e 540 —_— 640
' 1 = ‘ N B |
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This dimension is only valid in conjunction with oscillator'type E25 B.
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Mounting instructions

Attention: )
_All pressure sensors include a breather to allow an atmospheric
pressure onto the backside of the diaphragm.

The following itarns should be observed when using pressure Sensors
with fixed. connection cable:

. d|smantle the cable (see drawmg)

+ the breather capillaries should be clean cut :

+ the connection housing should be allowed to breath to atmosphere
+ 'insert the cable into the connection housing acc. to drawing

»  On pressure sensors without fixed connection cable the braaiharls
located in the cover of the housing

-« 1t should be observed that this opening is free

+  Aftention: .
_it is essential that the screening of the pressure sensor is sarthed

The connection housing should only be mounted in the positions

‘indicated on the drawing, to avoid water ingress.

With types.D35 ... the housing can be turned manually atier mounting..

" Therefore the cable entry can be adjusted 1o the required position.

Measuring sockets

Potentiometer {
for empty adjustment

v

2." . Eah

Breather capiliary
Cable

Screen

|~ Brmather o

proteciion |P 67
not avaiable

=

5

parmrssmle
instailation
position

=

Potentiometer

for full adjustment

I R DT

conngclion cable

— PR O T B e i e vxyinc T HNPEIRS = mr 1Y b Nt 0 2. O e NI B LB N

1"
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~—

For pressure sensor type D35..., D36... and D38... in protection IP 67, with oscillator tybe E24 and fixed special
connection cable only the connectlon housmg with pressure compensation facnllty (protectlon P 64) should be
used. The connection housing is not included (ref. no.. 101 009).

For pressure sensor type D33... D34 und D37... screened cable should be used to lengthen the fixed specnal
Aconnecuon cable to the ad;ustmem fac:hty

‘The housing with breather should be mounted to the connection position.

Pressure sensor with oscillator type E24

' 4 without breather protection 1P 67

_ : : ‘ Ju'ncﬁon box
- ’ " with breather

T - - e '-Standard'control cable -~ -

fixed special .
connection cable

- Pressure sensor with oscillator type E25

Adjustment unit
" with breather

L Slandard control cable

fixed special
connection cable

"~ Cable from pressure sensor

1 brown

1
2 blue

2 | Terminals of the
3 yellow

3 | adjustment unit

=

12
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Connection housing

& =\ &

Breather capillary A T = 3 =)
3 Screen connection - .
qef 3 @II= The screen connections .
35 i and earth connection :
are combined ;
/u ’ H E
Screen g
' ¢ Uil ¢ @ !
I 1T
et L : g
I
’ \ Earth .
A connection
L Breather
i ‘ - from pressure sensor to evaluation instrument

' AAdjustment unit osclilator type E25 and E25 B

&

6

w
riE|lC]H

U !

from pressure sensor to evaluation instrument

; adjustment unit (up to terminals 1, 2 and-3) are protected.

arresters.

if oscillator type E25 B is used és overvoltage protection, the oscillator in the pressure sensor as well as the

The 4 - 20 mA output can be additionally protected by overvoltage arresters type B 62 - 36, see TIB overvoltage

13
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Voltage and current values

IR U1 ' 2— Adjust- 2— 4..20mA
HF-part F— “fuz =1 ment (= | 12...36VDC
T 3 1 3 unit =
E3 v <| ]
U E24 /E25 !

U1 =8,3V'DC, |approx, 3,5 mA B
U2 =4 -5V DCindepencent of pressure

Start-up

Far the start-up a meter {measuring range 0 ... 20/
| 30 mA) can be connected locally to the measuring
t sockets, Ri = max. 20 Ohms.

' Empty adjustment

Lower the product.to min. level. Connect the metér to
----—|——— the-measuring sockels and adjust a currentof 6 mA - - -~
by means of the potentiometer for empty adjustment.
Turn the potentiometer for full adjustment to the right

until the current does not increase anymore. Then : _EW&FUEIﬁOﬂ
adjust a current of 4 mA by means of the potentiome- ~ |5 i instrument
ter for empty adjustment. o o ) i| teeds

oscillator

Fuil adjustment

Fill product to max. level. Adjust the potentiometar for
full adjustment such that the meter indicates a
current of 20 mA, ‘

evaluation
instrument
passive

. Adjustment of the measunng range -
- The measuring distance of the pressure sensor is
adjusted on the oscillator by means of potantiometer

for empty and full adjustment. it can be adjusted in-a
- ratio from 1:1to 4.1 1. The empty adjustment can be
) : shifted by max. 30 % to the top.

* Example: Measuring range of the pressure sensor
O..1bar/0... 14,2 psi

Pressure .| Indication on Current at the Pressure Indication on Current at the
at empty the evaluation | output of the atfull the evaluation | output of the
adjustment instrument. pressure senser adjustment instrument pressure sensor

0.30 bar 1 0% 1 bar

0,25 bar 7 3,55 psi; 0,30 bar / 4,26 psi; 1 bar/ 14,2 psi; 0,75 bar / 10,65 psi

14
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Fault finding
General test of the measuring system

In case of faulty indication first check that the sensor is breathing‘to atmosphér_e.

-+ Check that the breather is clear on sensor housing
+ On pressure sensors with extension cables ensure caplllarles and junction boxed are clear of obstructlon

+ The reading on the remote amplifier should not.change when the junction box or sensor housing is opened

E/ectnca/ test of the measuring system
.. 20 mA two-wire system

« The initial.current should be approx. 4 mA when the diaphragm is cbve’_red

4...20mA . measurementis ok. (current depends on'the level)
<3 mA . oscillator defect

0 mA . line break .

>25 mA . oscillator, pressure sensor defect or short-circuit

D The supply voltage for the electromcs should be min. 12V DC at max. measuring current on terminals 1 and 2

;_;,_A..Exaihples U _ ——— e - : - . ’ e e 2 e

Evaluation instruments,
indication instruments
resp. computer systems

15




SPO11 Caswell Street East Brisbdne SPS Maintenance and Instruction Manual OM Manual

Q-Pulse Id TMS868 Active 10/12/2014 Page 354 of 376




lSPOl 1 Caswell Street East Brisbane SPS Maintenance and Instruction Manual OM Manual

VEGA

Priufzertifikat fir Druckaufnehmer

Test certificate for pressure sensors
Certificat de contréle pour capteurs de pression

Adresse » Agdress « Adresse Autirags-Nummaer
Order na.
No. da commande 561639/313
VEGA Australia P/L LI?reKom.-r:'ll;
. aur com. .
17 Clearview Place Vorre No do Goe. V8-905
BROOKVALE N - S . W - 2 1 0 0 Kenrzeichnungs-Nr.
. ldmtiricatiqn no.
No. dideniilication
Druckaufnehmer Typ Ident-Nr. Serien Nr.
Pressure sensor type D37 H [dent na. Series na. 52 ‘7 45
Capteur de pression type Na. de code 1428.4¢ No. de séria
Zulassungen
Approvals
Agrémenis
\ Elektronik-Einsatz Typ Serien Nr. N
Oscillator type E 25 Series no. Q\
Préamplificateur type No. de série 10238151 e
- - z
Kennlinienfehler zul. Fehler Me Bbereich i
Fault in characteristics O.12 % Parm. ermor 0.35 % Msasuring range ;
Erreur de caractéristique I — Emeur admisa i Plage da mesura j
Ref.-Druck bar :
Ref. pressure bar Qﬂ
Pression de 161, bar 0.000 0.125 0.260 0315 0.500 0.626 0™ 0875 1.000 0 — 1 bar ~,
Ausgang mA A '}
g;‘i’;”:: 4013 6.029 B.036 10.037 12006 | 14.02¢ 18.018 | 18002 19.931 15.968 mA ’
Fehler % 42 |+ WOT | HI0 002 | 4050 | 4906 | -0e | on :
MeBschritt mA 2006 LOMT A 199 Lom  1g0  1gM 1w |
Tem peraturEinflu B Bezogen auf die maximale Mefispanne zul. Fehler. Bemerkungen
Temperature influence Gemite!t iber den gesamten Temperaturbereich Perm. etror Notas ]
- Dérive thermique Bezugstemperatur 25°C Enraur admise 2.6 % Remarques |
) ' Schutzart IP 67 E
- Protection P 67 i
Protection 1P 67 !
KunsistoHiberzug E
Plastic coating \
Revétemant en matidra plast. '
KabaliAnge :
Cable length
Longuaur oa cable
20 m
o Auswarlgerat
g Evaluation instrument
5 Transmatisur
E
K
g Diiarenzdruckmassung
E mit Sanan-Nr.
8. Dmarem pressure
;" ::::;a de :;m:nn; de
3 Prassion avec N® da Sere
4
z
2
b
e VEGA Grieshaber GmbH & Co + Am Hohenstein 113 Daturn « Date Unterschrih « Signature
z Posttach 11 42 « 7622 Schiltach/Schwarzwald /,:'_
| Telef 7836/50-0 - 1mm7 1« Tolel 7
§ elefon 07836/50-0 - Teletex (17} 78362 elelax 07836/50201 24.08.1903
Q-Pulse.ld TMS868 C e el D s SwiAiatn . Aclive:J0/12/20]4 5. s L., -
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SECTION X

LEVEL DETECTION SS(STFEHW'
MULTIRODE TYPE

SUPPLIED BY: BEP ENGINEERING PRODUCTS
123 BOUNDARY STREET
WEST END QLD 4101

TELEPHONE: (07) 844 1711

FAX: (07) 844 8878

l_Q—Pulse Id TMS868

_ _Active 10/12/2014

Page 359 of 376




SPO11 Césv:/‘ell Street East BrisBo_ne SPS Maintenance and Instruction Manual OM Manual ) o ._.__“

Q-Pulse Id TMS868 Active 10/12/2014 Page 360 of 376



; Safe extra low voltage sensing

"o Charging or Discharging

o~ 4 Sensitivities

. 8 Activation delays

«  Dip switch programmable
o Proven reliability
.  Power and activation LEDs

‘Mz'mon OF opmnor:

'u:e Maulti Trode MTR' Liquid che] Relay is a conductive liquid level control device wlnch when used

"+ with the Multd-Trode multi-seasored ot single-sensored probe, enables cual point acnvanon/

desctivation of pumps, alarms md other monitoring and contro] eguipment.

The selay s:nses the Hquid viz a safe extra low voltage sienal and latches. This smte is maxmaxued wodl
the circnit is broken when the liquid passes the selected stop sensor.  The melay then resets for the pext -

opcration.

. Opemtion ‘of the MTR Liguid Level Relay
set for CHARGING -
With. the relay function switch st for
chargihg, the relay is activated when e liquid
falls below e selacted low sensor. Contact
#1S #16 changes over to #15 #18, the
electrically sepamte open coptact #25 #23

' .dos&mdlbeyaﬂowlﬂ)isﬂluminamd.

: Thsmlzyxsma.mtémed ig this state until the
liqmid reaches the selected high sensor and ten is
deactivated. It is mow reset and ready for the next

opcrahm.

Operation of thc MTR Liquid Level Relay set
for DISCHARGING . '
With the relay function switch set for dis—
charging, the relay &8 acdveted when the liquid
resches the selected high sepsar. Contact #15 #16
changes over to #15 #18, the clectrcally scparate -
open comtact #25 #28 closes and the yenow IED s
Jlumingted.

The relay is mainteined i’ this state undl the
Yqui falls below the sclected low scoser and
then is deactivated. It is mow reset and ready
for the ucxt operation. ¢

| ) |

NN
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— |
| | |
| I
| . :
[ ' fad
[
I
| |
 pE— T T ! 1
N e
| &
|
charge e
ey to i1 tonk -3 to emply tonk |
Mdti sanasred probe and MTR for beo lvel (on/aff) cparation of o pump lo @ or smoty g bomk l ! :
- |
p—
MTR SPECIFICATIONS |
i
SENSOR VOLTAGE LIVAC NOMINAL FUNCTION DIF SWITCHES . ,
| .
NUMBFR OF OUTPUTS 2SETS, 1 MO & 1 CLANGEOVER B P
A : F b
|
CONTACT RATING 5 AMP TSOVAC EESISTIVE o or |k w.“‘f,.f .
I CONTACT L AFOPERATIONS Rl €3 7 I o s .
] ] =
"'""__i""__r SUPFLY VOLTACE (+10%) 240, TI0, 4OVAG, s o o | Z0k[) feeeSt=ge st I
_ _ W, EVDC = | ,
25 S X o o |B0KQ Airiies woter b ] el
l i FOWER CONSTMPTION SAVA (MAX) T 4 3 LT A=) | |
i BT ] DIMENSIONS mm (iached) A7) X WASCLTT) D 18 Seonm — e
DI | N FF| 5 Sectner l i
: NN T T S |
_— TERMINAL SO78 e (lachee) 2.2 25w {OSCTNCH) &H O 20 Gaesnsy -___._l
O OFF On ] Seconds
BESPLAY LECS GREEN = FOWER 0ol oo _cer] Saconds i f
RED - ACTIVATION e m+r :
MOUNIING ARRANGEMENT DIV RAIL OR 26mn SCREWS a7 KT_ '
e 5 = by
SENSITIVITY (CHMS) EELECTASLE VIA SUTTCHES : i
: gy DIMENSIONS IN MM (INCHES) |
MOoDE SELECTANLE VIA SWITCHES i 5 "
HARTWIHIARGE ; ]
(2%4) [
ACTIVATICN DELAYS (S8CS)  SELECTABLE VIA SWITCHES z () 740 |*
G 1% 5 10, 2, 0, &, 150 ) I B0.0 |
cambe
WOREING TEMPERATURE &F) MINUS 1PC (+14%5) 1740 pre
PLIE G°C (1FF) I @) "1 "ln,_.h.}l" ; |
ORDERING INFORMATION |
SULTT TRODE PRODOCTS ARE PROTECTED BY A2 YEAR MODEL mﬂ
WARRANTY POWER !
SUPPLY !
Z=240VAC
Bl Tyods prodesy am omesed. by Interatione] paeenty, nghaiiap F=110VAC
AD SECI9, CAN TISHSE2, EUR ESOHGLT, IAF 4911015, K2 TS A—F4VAG 1 -
e U3 4200788 -5—24V0C | E
£-12VDC o Y P
! 1 1 [ i 1 ] J i | | 1 [ 1 | !
| | | T :
|| L o S B a
ULTTTRODE DESIGNED AND MANUFACTURED BY SARTEK '
Pirr Semrths Wales ] Victorla Ofice Queensland Olfice Office Australla
u-ﬂ:um:.wv:e Hum&rm mwmm %}mﬂﬁ mmuu 413 Brocker MWM
108 Sheprameer Road wgw'mhm ‘Wiest End (g 2100 Albenton 54 5014 O'Gonnor wa 5143 Park, ok 2o
Sherwaser (AW T141 Tek (035417000 Tak(07) B44 1711 Tet: (08) 47 2822 Tz [09) 337 2511 Tai: (002 72 &7 Tol: {077) 72 2599
Egmﬁ . PO 363112 fige (07) Rid BATE Foe §08) 347 7360 Focio® i 4778 Fan (DO 728599 Pec (077) 72 3925
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i .
A
i H
L
' : : ALARMS
il ' PUMP CONTROLLERS INQICATOR CONTROLLERS LEVEL RELAYS
! l« .| . LEVEL INDICATION CONTROL LEVEL INDICATION AND LEVEL SIGNALS
l‘L‘_" - AND 'COMMUNICATIONS - CONTROL SIGNALS OR CONTROL
' | B '
i = . . « SEWERAGE PUMP STATIONS - ‘FLOOD MONITORING
| + EFFLUENT TANKS : = INDUSTRIAL PROCESSES'
« SULLAGE PITS : = CHEMICAL PLANTS
« WATER SUPPUES + BOATS AND MARINE
« HIGH RISE BUILDINGS * MINING

-

PROBE SPECIFICATIONS

DIMENSIONS

| FURPOSE MANUFACTURED . :
; i PURPQSE MANUFACTUR A :
| - PVC/PVC MULTICORE PRy T PA T S B
: INDMIDUALLY NUMBERED A 2/ om e om
. I E 2.5/10=-30m {2.5 | 250 | 30m
2.0/10~i0m"[2.0 | 200 | 10m
f RESILIENT COMPRESSION FITTING = 2.0/10-30m | 2.0 | 200 | 30m
’ { o 1.5/10-10m (1.5 ['150 | 10m
| AH 1.5/10-30m 1.5 | 150 | 30m
{ S : 1.0/10-10m [1.0 | 100 | 10m
‘ ) PV -
1 P g wPVe i 1.0/10-30m |1.0 | 100 | 30m
SR : . 8 0.5/3-10m |03 |'150 | 10m
v _SOLID CORE OF PRESSURE o 0.5/3-30m (0.5 | 150 | 30m |
.INJECT;D EPOXY ENCAPSULANT i 0.2/1=10m |02 | = |1om
uPVC MOULDED HOUSING . . A 0.2/1-30m [0:2 | = |30m
INCORPORATING 2 SENSOR PQINTS L
, (OF AVESTA 254 SMO HIGH GRADE A — NOMINAL LENGTH (m) .
L _ STAINLESS ALLQY © B - SENSQR DIFFERENTIAL (mm) A o
R : . C - CABLE LENGTH (m) o
| - TEMPERATURE RANGE —
] SN 10 TO 80 Deg.C’ . SENSOR NUMBERING
N P R 14 TO 176 Deg.F #1—10 TOP 'TO BOTTOM'
o ce Multx Trode probes agre Smtqble
.. HI SPEC probes manufactured from :
4 .. GE NORYL and HASTALLOY C~22 are ‘ c‘;’,,;’:f,e”’h °U|:S’de range of
It T for temperatures up to 140 DeqlC- - ik .
284 Deg F. 4 .
‘ ORDERING lNFORMAﬂON :
i ACCESSORIES o ' B - A
| Installation kit of hook, wiper/bracket MULT TRODE DD/DE—D!D
| - screws,” plugs and ccble ties supplied ) he CABLE
[ with gll probes except model 0.2/1. Sgg.SgRS LENGTH
l All metal parts are stainiess. 10 L10 OR 30
O . . 13 METRES
PROSE (ENGTH

Mulii Trode products are protected by N METRES S

a 2 YEAR WARRANTY

) .Multx Trode products are covered by international
pctents, including AU 588253, EUR 859054%6.7,

AP 504912/1985, NZ 213999 ond US 4739786

I - { | I 1

NN

|
MU[IITRODE DESIGNED AND MANUFACTURED BY SARTEK

New South Walex Office ~ Victoria Office South Queenslaad Office South Australiy Office West Aystralia Tasmani reeralan
Urde 12 & 13. Cenre we © '~ 9-10 Bistow Place 123 Bouncary Sreet 1027 for Rezd 20 Hines Road 412 &O:kg-‘:-ll;my ?50 lr;hglg;l Road ‘ RMd
108 Stverwarer Rosd Mulgeve Vic 3170 West End Qld <191 - Aloerton SA zats O'Cannar WA 516) Derweng Park Tas 7009 Towroville Qld 4810
| + Slverwzzar NSW 2141 Ted= (03) 561 7000 el (07) 8441713 Tel: (03) 47 2622 Tel: (09) 337 2a11 Jel: (002) 72 a72< - Tel: (077) 72 2599
Yel: {02) 627 3700 Fax (03) 562 1322 Fax: (07) 54¢ 8878 Fawr (08) 341 1360 Faxy (09) 337 3774 Fxc (002) 72 8599 Fax; (077) 72 3925

Fac (02) 748 3021
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e RGeS SO O RS =B CHT SR SO+ e YRS P = ri=prk e et —
PLACE OF INSTALLATION INDOOR BUSBARS FINISH NATURAL : DOORS NEQOPRENE RUBBER 25XEmm
TYPE OF INSTALLATION STATIONARY JOINTS KT STANDARD LOCKING CHANNELS/TABS DUSTPROOF
S.C.A.DESIGN CONSTRUCTED FROM 2mmTHK.Z/S SHEET APPLY JELLY To [NON STANDARD USE LOCKNUTS WHEN DETAILS COVERS NEOPRENE RUBBER 25x5mm
DESIGN ﬂ%ilﬂgIESOFRUE’I%%LETDA JOINT PRIOR TO CHANNELS AND TABS CANNOT BE USED DOOR FIXING
INCOMING CONNECTIONS- BOTTDM ENTRY JOINTING ALL JOINTS TO BE MARKED DETAILS *T* HANDLES
SUBMAINS- BOTTOM ENTRY WHEN TIGHTENED
SEGREGATIOM CLASIFICATION FORM 3 TO AS1136.1 COVER FIXING ACORN HEAD BOLTS
ELECTRICAkL: |SUPPLY 415V A.C. 3PHASE AND NEUTRAL DETAILS WITH 2 LOCATING PINS PER COVER
VOLTAGE COATING PAINT PHASE BUSBARS BLACK
PLC CONTROL HBVAC PHASE COLOUR CODED PAINTED BANDS 58mm WIDE
VOLTAGE IDENTIFICATION EVERY 300mm RED.WHITE.BLUE, CUBICLE CONSTRUCTION DETAILS
INSULATION B.E/1KY NEUTRAL BLACK PAINTED BANDS EVERY 30@0mm
gﬂ'EN; ST EARTH Eﬁggﬂ"a\'g&n‘;gw PAINTED BANDS CUBICLE MATERIAL- 2mm THICK ZINC ANNEALED MILD STEEL SHEET
WITHSTAND CURRENT| 2> KA FOR 1 SECOND M.EN. LINK GREEN, YELLOW AND BLACK PAINTED BANDS E‘dm;HP;:é‘f:xg"’s“r‘n;HT‘EITC:’EZLISE?%E:SEE; VLD STEEL SHEET
FREQUENCY 5QHZ MAIN PHASE BARS-SIZE [INC.SECTION-REFER: DWG. ' .
DEGREE OF PROTECTION IP54 TO AS1939 BUS BARS - GENERAL- ENCLOSURE TO BE FULLY WELDED SELF SUPPORTING
EARTHING SYSTEM MEN : FREE FROM DENTS,SURFACE DEFECTS,DRUMMING ETC.
PLINTH MATERIAL 75x48x THICK WELDED CHANNEL STEEL PHASE BARS-SIZE |MCC MAIN BUS-3x160x6.3 PER PHASE WELDS TO BE FULL FILLET GROUND SMOQTH.
LIFTING METHO
IFTING METHOD  |VIA 4xS®mm HOLES N BASE CHANNELS NEUTRAL BAR-SIZE MCC MAIN BUS-1x160x6.3 DOORS TO HAVE A MINIMUM RETURN OF 15mm AND BE CAPABLE OF
FIXINGS VIA 12mm DIA HOLES IN LOWER FLANGE OPENING 108 DEGREES. STIFFENED AS REQIURED ANO FITTED
FINISH HOT DIP GALVANISED EARTH BAR  [SIZE ;EPE]%’)ICEG)EBPCR%VISIUN FOR ALL WITH CHROME. *T* HANDLES{L ANDO F 32268)
CABLES POWER V75 @.6/1KV [N PHASE COLOURS) ALL DOORS TO BE PROVIDED WITH TWO STUDS,ONE ON DOOR AND
STRANDED MIN 2.5mm2 CIRCUITS +20% SPARE ONE ON CABINET WITH A 4mm EARTH CABLE BETWEEN.
CONTROL V75 D.6/1KV MIN 1.5mm? DOORS OVER #8@mm HIGH TO HAVE TWO HANDLES,WHILE THOSE
PLC V75 240Y MIN imm?2 TO MARSH.TERMS. GLAND. INC-BOTTOM OF BD, |BmmTHK ALUM WITH GASKET-EARTHED OVER 12@@mm- HIGH SHALL HAVE THREE.
COLOURS-- PLATES STARTERS- 6mmTHK ALUM WITH GASKET-EARTHED HANDLES ON DOORS WHICH ARE INTERLOCKED WITH SUPPLY
: gEgLiELAEEIbEC:ED BOTTOM OF BD. OR ON DOCRS WHICH COVER ESCUTCHEONS SHALL BE NON LOCKABLE
GENERAL CONTROL-24@VAC RED ALL OTHER DOORS TO BE LOCKABLE
; DOORS AND ESCUTCHEONS TO HAVE MIN, 2 LIET OFF PINTLE HINGES
GENERAL CONTROL-118VAC GREY STANDARD TO K-T STANDARD PAINT SPECIFICATION
GEMERAL CONTROL-ELYV ORANGE PAINTING AND THOSE OVER t@@®mm SHALL HAVE THREE HINGES.
ANALOSUE-SHIELOED PAIR B .Smme EXTERNAL COLOUR |ELECTRIC ORANGE
. INTERNAL COLOUR |ELECTRIC ORANGE REMOVABLE COVERS FASTENED BY FOUR CHROME PLATED ACORN
IDENTIFICATION USE GRAVOPLAST MARKERS. PREFIX WIRES EQUIP. PANELS-WHITE HEAD BOLTS, OR BY SIX BOLTS IF OVER 10@@mm IN ANY DIRECTION
: : THAT LEAVE DRIVE MODULE e.g.PP1/ :
g LABELS:-  |GENERAL LABELS |WHITE BACKGROUND WITH BLACK LETTERS GLANO PLATES FIXING HOLES 15@mm APART INTO NUTSERTS,
NOTE » MARKERS BELOW EXTERNAL  |WARNING LABELS |RED BACKGROUND WiTH WHITE LETTERS GASKETED AND EARTHED
TERMINATION | CONTROL *SPARK" TYPE GRAVOPLAST PINS AND DANGER LABELS |RED BACKGROUND WiTH WHITE LETTERS :
INTO TERMINALS INTERNAL FIXING EXTERNAL | VIA M3 STAINLESS STEEL SCREWS
MAINS INCOMING  |1x24@mm2 PER PHASE FIXING INTERNAL | VIA M3 STAINLESS STEEL SCREWS
tx24@mm2 NEUTRAL LETTER HEIGHT MINIMUM HEIGHT T0 BE 3mm
POWER CABLES PUMPS 1x20@mm2 PER PHASE CIRCUIT I.D.LABELS | TO BE 1@mm HIGH
OUTGOING LOADS  |DIRECT ONTO CONTACTOR MAIN SCA LABEL | TO BE 2@0mm HIGH
CONNECTIONS
i
[ ]
MOTOR CONTROL CENTRE REAR VIEW Q3BO2-B1- ) AR NN JOB No. 302
i PROJECT  ¢ASWELL STREET PUMP STATION . FENINIEMVCIVASIR IR a3
MOTOR CONTROL CENTRE FRONT VIEW Q3B802-B1-2 @ (QLD) PTY. LTO. PCTRPORATED W BT ARD SCALE NTS - [BATEp3,p/93
GENERAL NOTES A MEMBER OF ECTEC LIMITED GROUP  |ORAWN PR |CHECKED Mg
JTEM MOTOR CONTROL CENTRE 2 CURTIN AVENUE EAST EAGLE FARM
- 56 RTI . rRALn - [DRAWING No. REV
. QUEENSLAND, A
DRAWING REFERENCE DRAWING NO [REV DESCRIPTION DATE| BY |ENG “LENT - BRISBANE CITY COUNCIL Q3BB2-A3- 3

S T SR L T
oE

TELEPHONE:A®T7)268 1982 FAXAB7)268 3121
g 3 T o o e LT o

N

P

SRR

ihizy ﬁ“ﬂpﬂﬁiﬁﬂmp‘tﬂg‘d;f;ﬁglﬁmﬁm R
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FA
50x25x6mm THICK 316 STAINLEES STEEL WALL MOUNTING BRACKETS \
|
7
gmm DIA NUTSERTS /
»

PLAN VIEW

370 OVERALL NOMINAL

150

50x25x6mm THICK 316 STAINLEES STEEL WALL MOUNTING BRACKETS —\

r

©

©

© ©

©

émm DIA NUTSERTS —/ ©

© ©

/

25x6mm THICK SKINNED NEOPRENE GASKET TO BE
FIXED TO SURFACE AROUND GLAND PLATE AND

FRONT COVER WITH ADHESIVE.

NOTE — GASKET TO BE IMANUFACT_U'RED FROM SHEET NEOPRENE
IN. ONE PIECE AND SUPPLIED LOOSE. | '

INSTALLATION 'OF GASKET TO BE CARRIED OUT WHEN

I 5
' ! A ,— 3mm THICK BRASS GLAND PLATE | | CABLES ARE INSTALLED. |
| / COMPLETE WITH BRASS EARTH STUD : USE WATER TIGHT SEALANT ON BOTH SURFACES OF GASKET,
R ]
i L PLAN VIEW
| © o o © o | ;L
” 6mm THICK BRASS EARTH STUD - ‘ . _
160x80x6.3mm THICK Cu. BAR MOUNTED BRAZED TO GLAND PLATE.
/DN 50mm HIGH STANDOFF SPOOLS.
. - ‘ _l B 200 _ . 100 5
/6\ /6\ /6\ © E 5 25| 25 5
:él ¥ [ ] [ l|
- e r v
| ' © - © © © o T ~
3 O O O | f" | - . S émm THICK BRASS EARTH STUD
. @ | 75mm SPOCLS BRAZED TO GLAND PLATE.
N / - / - \\ : Z ] |
O, O, O) F : |
f -/ ~ ~ - :
| _ — © | :| = O @C; TERMINAL RAIL MOUNTING STRIP @) Q \ :|
. - L \rm HOLES
30x1zmm DIA EARTH STUDS mm THICK BRASS EARTH STUD émm DIA. EARTH STUD
M12 HOLES BRAZED TO GLAND PLATE.
© o.. © © © L © © © © ’
\_ 3mm THICK BRASS GLAND PLATE 1omm RETURNED EDGE ARQUND | \ n \ 6mm THICK BRASS EARTH STUD
| A =T COMPLETE WITH BRASS EARTH STUD FRONT COVER PER"".ETER A ﬁg'MPIEH'fEK ﬁ?ﬁngiLsgNgA;LTﬁTng BRAZED-T0 GLAND PLATE.
FRONT ELEVATION SECTION "A-A" FRONT ELEVATION SECTION 'A-A"
NOTE: J BOXES TO BE_MANUFACTURED FROM 316 STAINLESS STEEL (B GRADE) NOTE: J BOXES TO BE MANUFACTURED FROM 316 STAINLESS STEEL (B GRADE)
BOXES TO HAVE AN INGRESS PROTECTION OF P67 (FULLY WELDED) BOXES TGO HAVE AN INGRESS PROTECTION OF IP67 (FULLY WELDED}
PROJECT *é% KENNEDY-TAYLOR (QLD) PTY LTD
c A SWE LL STRE ET _ | ELECTRICAL ENGINEERS & CONTRACTORS PHONE (07) 268 1082 BRISBANE
: z:;::Ez" MP' SS:lTT: ;E::; CASWELL STREET JUNCTION BOXES
PUMPING STAT'ON 2 | AS COMSTROCTED Pk | ms ms S-10-93 APPROVED | ;?Q%N-;EEC%[EC\]\/I\T\TDN’ NOTES, DETAILS
1| ISSUED FOR APPROVAL _ P.AS. | ms . ns 25-3-93 - .| SCALE 1:2. |
JUNCTION BOX DE TA"_S REV | DESCRIPTION | _BY CHKD. | APP'VD DATE APPROVAL _DRAWING No. TITLE CLIENT J0B No. | DRAWING No. T REV.
| | REVISIONS ' REFERENCE DRAWINGS BRISBANE CITY COUNCIL "Q3B02 Q3B02-A1-04 2

e 1d TMS868

AcCtive 1071272014
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EQUIPMENT SCHEDULE | 20,100, 79 - | | | | NOTE
\ LK LKP3-2508WT LOAD BREAK SWITCH : _ _ ‘ . . SIDE COVERS TO BE FITTED WITH ° |
A 2. TERASAKI XS-80@NE/80@-AX-LSI| C/BREAKER -' = , 25x5mm NEOPRENE RUBBER ORI T YRS To AL roR AR Oy |
3. LK @SA20@ON BS FUSE SWITCH UNITS MECHANICAL INTERLOCKED | @ R /- CLUEDINTO PLACE -
4 CROMPTON_788-3S44T 500/5 CURRENT TRANSFORMERS . _ . ' S . » - o v _ : S : ' b
5. TERASAKI DIN-T/258/42 42 POLE C/BREAKER CHASSIS 8 @.,.:%;.Q’@ S | S (7222 - | ~ REAR VIEW. | T ra R
6. 415V/11BVAC 2kVA OPEN TYPE TRANSFORMER | (90" ©0® < | | . - ' S ‘ i 1 ' | | B
7. GEC RS20H BLACK FUSE CARRIERS : "o ' _ ' : - : — 3x160x6mm Cu.
8. GEC RS2@H WHITE FUSE CARRIERS | - _ | | DOOR DUSTPROOF DETAIL ~ , MAIN BARS - | - | | ) =T | Tvaneans
3. CROMPTON 244-02AGC 0-500A 5A C/T AMMETERS ' ' EE § ' ' ' ‘ p . MAIN-BARS TO MOUNTED:
12. CROMPTON 244-02VG @-500V VOLTMETER SUMP PUMP DOOR LAYOUT - | | ‘ » - T | | o c ‘ ;| AND SPACED AS PER | L
11. KRAUS NAIMER CG8-ABB7-621-FT2 VOLTMETER SELECTOR SWITCH | | T — ' ' ' — L g P - STANDARD DEMCON - o
12. CROMPTON PSGW 415VAC PHASE FAILURE RELAY ' oA 120 & 120 _ , o .. | ' | o ' ArKEE"T“wE%:Dg[']TS COVER B ; l R ’
A ] : ' : : ' : : s.
' @ @ ' : : ' - ) . : | FOR WIRING . o ' | b —
14. KRAUS NAIMER CG8-A223-680-FT2 START MODE SELECTOR SWITCH o] [pcpa | | e ] s | - S e s B . ———mees o s
15. IME RQ48 118VAC HOUR RUN METER | 1 O | . AN I | | | 11 S ——— - S _ | e
B T 16. CROMPTON 244-0266 8-186A AMMETER ' o | | o el L - S | | m——— SR /@‘ S|P L
17. ALAN BRADLEY 800T/PL SERIES 11@/6V INDICATING LIGHTS : . ' v - R ' ' . , B = FOR ARC - -
18. SPRECHER SCHUH DN3-4@-01 EMERGENCY STOP PUSH BUTTON | 1@ | B ‘ o | | | o o CONTAINMENT ] - [ i
19. SPRECHER SCHUH DT 3P-GRB PUSH BUTTON ’ ‘ o s . - ' : ' . ’ _ i ey ‘
2@. SPRECHER SCHUH CA3-3-18 116VAC CONTACTOR WITH CT3-12 0/L0OAD UNIT | S © — L S e leoven . I
. 21, EMAIL RH2B-U 1BVAC RELAY | SUMP PUMP PAN LAYOUT | CoPumeRet o LB PUMP PR2 B PUMP PR3 PLC SECTION 2 o | : -
: 22. CROMPTON 781-943T 40/5 CURRENT TRANSFORMER(4 PRIMARY TURNS)Y = ' o 3 — . o S ' ‘ . ' ~ fo S s L
- 23. PCR PUMP CONTROL RELAY ' K ' , ' _ - . . A FRONT VIEW - o
24. PAR PUMP ALARM RELAY | | | INCOMER 1,23 | __ - | N VIE o - | i, 1x125x6mm Cu.
, , DOOR LAYOUT . - | B | | | S T -
1950 " 2050 . o - MOTOR CONTROL CENTRE (PLAN VIEW) | | | .
» - ) . _ _ : ! 3x16@x6mm Cp.
‘ ’”‘ ' | | 31 _ll - ] '|
C ' = — ' = ' = — — o | | . ' o |  oook N ;;;;:;\~BAKELITE
& | : | : | PVC b . u.
" ' COVER —é""" "__\,—\ LT ' S
CABLE x50xGm 3x160x6mm Cu. ‘ , . | : o ' N - i ; . Ir
S TRAY 0y % B UNISTRUT SUPPORT =—— : . 5 | | | . | . | ] o Emm Cu I
S L ' [ I I _ ‘ , ) — Ll Voo v.ves
' 0 xiGBxsan | o | S . i : . ) . = . .
:]' L | /B R . ———————— C/B c/B o i : . A |+ -0 —i-—l sl lal(};\/TEgFF |
‘ Zﬂ:‘m/a;'_*e_ 535 E .".<a-_vzu-r B : : | o ' : [ 'Aa/BA‘KEUTE SUPPORTS ‘ ° _ a | . |
'-.::_CT - = I - — J.”‘AJ.;. mﬂ% m - [bg:m | - !’a"”"‘"‘ ‘ ‘ | ‘ S Bl : —" . E —5——?‘— STEEL BARRIER
¥ X im L_|  HINGED s A | A N = : : A : _ ”12Cn|1?ABTAKELITE
ul ——000R Y[ DOOR \VTT/ DOOR YT DOOR 1] LIFT OFF COVER WA noor it/ | poor i o S = SECT X-X . ;
] ] |
D i - 490 ST 33 - 400 S 480 - = = = | | v | . - L
40 60 50 60 80 300 50 480 60 480 40 v - | g | _E
PLAN SECTION E-E | - - | | ~ | =
, 4000 | o N | o | - o - | | - | | E
VENT COVERS - JVENTCOVER = VENT coveR | | | ' | | N | o S[DE SECTION D-D o | o
<| VENT = ‘ = | | | | / : , , | _ | ‘ _ |
Aiad_/i\//_,__icovm B 0P COVERS C / D | / C il‘ o C ﬁ / o // - - - | | , X w(‘
) x - ) . == — i _ 'T' ; _ _ = ' o - , : _J—I\ | ' 4 J.-'\ 4 " SCREW FIXED LID :
. : I I 3x16@x6mm Cu.BARS/PHASE 1 || £ - - N T ' ' , 1 ’ B : ] ' 2 [~ : ~_ [0 BUS CONNECTIONS
A :_ 1 ' : | : -jl r =l : : ; o DOOR _ o , — ' - _ ‘ == TO STARTERS [N FRONT BO. - - : !
: : : E || - ‘ .
I B L - | by | ! — F _ e ' . - N W N W
E 3 : | ~ 1 celect o B i = | — i — |
:—_E'J'—_IT__Emv,—BA'Ez—ch-:—__nl—r—-—_%Eﬁué—l-J ! I___T_j—————T*??'lﬁ"_r”—*—"““T__“'+~”I‘____I§ | R | el | = ' . - ‘ X'_/_i’
e e J RO T T T T T Al el ol f el 3 et Y S el H e At i i i [t it Rttty s Rty s B Bl 15 N ¥ | o - ' S ! *
| | | SlSH | E ol | | i LIFT OFF. ’ = LIET OFF
| || | ell=fr ! l ! b g ! I | = COVER B R , . N
. SR ER T | B 71 B N e T L B il B el L e L L E _ | COVER B R
| RN = | r re- .
NoJo RIS P EA SRR (NS CRPLSS S LI I S o] PRSI [ . | ,
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= 2= G B g1 | ! N | £y I ! g il E ! | — ‘ M= = | |58x6mm Cu. A ~BAKELITE !
e a1s/10v . | [#15/110V WEES &l - D R U | S | S N\ G i ! l , % HITHE ' _ — ' DEMCON BUS | - . : : % 2x63x6mmCu. CLEAT
ZH T oV SKVA et Lo Pl 'I_l L | N | IR 25 YIS Y CR IV | 1 T Y R Y R A g : , DROPPERS . -
T/FORMER | | T/FORMER = I 3§ NI U )] () 1 ngé%f IR 1 NSRRI -{ I b (] - T/FORMER o A r - lF et Links
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F AN CABLE L ‘ """" |[1 ;__{_ | L _ I_é—_lr = | I%:EL _1_ s ;_l i ;.__5_, — ,__i 3x4@x6mm Cu. | L T STEEL BARRER . . o ;3! ,] : ... OVER HETERS | -
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: : | | — BT AT e ! e F - | | - » .
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In | ...... Ill. '—-f—ﬁ ‘—_‘ U+ﬁ. 25x6mm|| o —ﬂ—Tl'jl—;L‘F; I l_;‘u‘——l U_*__‘ l '—_',_‘lj u Hﬁ/ | = . [ | o (
3\v=mmm D : L — — cord HH [| oo™ L- — | (- ] i c/8 = ! g
@ N | | o : | 2x63x6mmCh. ¥ - | + — L 3IxBBXEMM CU. —. - -
21 42 | | —t— 3xggx6mml-:l : + = TMET H.‘lt}J’TEW_afK‘* @ |+_! 7 : £+_|] ;ﬂ ] ' _ : _ 'm‘ | 2x80x6mm Cu. | N| - : ’ o N
DISTRIBUTION BOARD : y I @ d 0| noono N : : HoLDER ] < o | - NEUTRAL . | PROVIDE ONE ONLY MEN LINK B
| ] : | : 25x6mmCy. ;| : | N . | L — AND FIT TO INCOMER No.©' |
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