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A 

B 

C 

E 

6 

H 
D 

H 

F 

E 

NO. DATE 

3-2-03 

EMERGENCY OVERFLOW 
TO GULLY. REFER DRG. 
93C007-61 

FIT 

SWITCHBOARD 

--0375 OVERFLOW 

of VENT POLE LOCATION TO 
SUIT SITE LAYOUT 
REFER ERG. No. IWE -BWM -10 
10000 

SURFACE TREATMENT TO 
BE MAINTENANCE FREE 
STAMPED CONCRETE 

020 WATER STOPCOCK 
WITH VACUUM BREAKER. 

STANDARD 1830 DIA. 
GRIT COLLECTOR 
MAINTENANCE HOLE. 
REFER DRG. Nos. 
IWE- BVM -07 8 IWE-BWM-09 

SUCTION CLEANING PIPES 
TO FACE ACCESS ROAD 

SURVEY MARK ON 
TOP OF SLAB 

L.O.C. 

4It 

SUCTION CLEANING PIPES 
TO FACE ACCESS ROAD 

GALVANISED STEEL FENCE 
2000 HIGH WITH 300 WIDE 
MOWING STRIP UNDER 

300 
r -at - -- 

1'1 

I 

I 
1,, 

f- -.1 

I i 1 

I 
ilt I 

Y 'r 
I -U- 1 

1 I 

TAT i 

,-'4)- I t, I. 

L.O.C. 

ELECTRICITY PILLAR 
BOX. CONTRACTOR TO CONFIRM LOCATION 

METRES 

0 0.25 0.5 15 2.5 3 

L.O.C. 

4 

DRAIN DELETED 

START OF 
RISING MAIN 

0150 DICL 
RISING MAIN 

SITE LAYOUT 
SCALE 1 I 50 

GATE 

NON-MOUNTABLE KERB 
(VERTICAL DISTANCE 
TOP OF HARDSTAND TO 
TOP OF KERB300mm) 

130mm THICK CONCRETE 
WITH RF82 MESH 

025 COPPER WATER 
SERVICE 

AUTHORISED REDUCED 
PRESSURE 
ZONE (R.P.Z.) BACKFLOW 
PREVENTION DEVIC 

HIES 
L.O.C. DENOTES LIMIT OF CONTRACT 

STANDARD OVERFLOW FLAP / /'-----.' \% I.L. CID VALVE CHAMBER TYPE 1 / 
. \ 

% 

i 
--I 1 I I 

460 x 230 PRECAST I i L -r T-1 I 

CULVERT t......_ _II_ _i__ _ _ _I 

0600 ACCESS HOLE 

FALL -' 

11 \' ,/ 

TT 

EMERGENCY STORAGE 
1350 REFER RETICULATION 

DRAWINGS 01350 RCP 
x 28 METRES LONG 

Uliss 
MA C L EA 
Registered 

rofessional Eneaar 

R.P. .Q.677 

01,0 Gip") 

Cto4. 

ACCESS HOLE/01500 

FALL 

L -1 - -T- - 
I 460 x 230 

-1 ---A, PRECAST 
..' L.- --.1, CULVERT . . ' \ \ / \ 1 i i 

I j...--w- 1...,_ _,... _____ 
1 

--% \ / / \ \ / / \ \ . / 

SG 

15-4-04 
16-6-03 

PS AS BUILT - LAYOUT AMENDED. JM IW.E Industrial & Water Engineers 
HT LAYOUT REVISED SG 

2-4-03 HT DIMENSIONS ADDED SG 

DRAFTER 

H.T. 
DATE 

31-7-02 

CAD. FILE 

IWE-BWM-01G 
18-2-03 HT ISSUED FOR CONSTRUCTION SG 

BY REVISION 

1 2 

CHECKED 

APP'D RPEQ 5219 

CHECKED DATE 

15-2-03 

3 4 

molars. 
S .GRAY 

5 

APPROVED 

PROJECT 

BELLBOWRIE WEST 
CHURCH ROAD 
PUMP STATION 

TITLE' 

SEWAGE PUMP STATION 
SITE LAYOUT 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-01 

REVISION 

H 

6 
IiI 7 8 9 10 

SCALE 
1:50 

11 12 

A 

B 

C 

E 

F 
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2 I 3 4 5 

A 

B 

C 

0 

E 

600 x 200 OPENING FOR LEVEL PROBES 
REFER DETAIL DRAWING NO. IWE-BWM-12 

SWITCHBOARD LOCATION 
(ALL ELECTRICAL CONDUITS 
AND DUCTS UNDER SWITCHBOARD 
SHALL BE SEALED WITH DOW 
CORNING FLOWABLE SILICONE 
OR EQUAL.) 

150 WIDE x 50 DEEP RECESS 
FOR CABLE DUCT. REFER DETAIL 
DRAWING NO. IWE-BWM-12 

II 
II 
II 
11 

1-DN32 ELECTRICAL SUPP_Y CONDUIT 
500mm BELOW F.S.L. CONDUITS 
MAY ENTER CABLE PIT FIOM 
EITHER SIDE CONTRACTOR TO CONFIRM. 

\Alt\ 
\ \ 
\ \ \ \ 

II 

II 

II 
II 

II 

11 

DN100 EARTH STAKE 
CONDUIT THROUGH 
FINISHED SURFACE LEVEL 

// / I 

/V 1 / /I 1, // // 
I / 

04 

DN25 ELECTRICAL CONDUIT (EARTH) 
UNDER SLAB 

450x450x500 DEEP 
GRC ELECTRICAL CABLE PIT 
SET IN SLAB 

1-DN100 ELECTRICAL SUPPLY CONDUIT 
500mm BELOW F.S.L. CONDUITS 
MAY ENTER CABLE PIT FROM 
EITHER SIDE CONTRACTOR TEl CONFIRM, 

DN25 ELECTRICAL CONDUIT 
FOR CATHODIC PROTECTION 
(CAST CENTRALLY IN TOP SLAB) 

.. 
\\\ \ \ 

s' 
N. 

st- \-\ 
\\ 

\A 
V .1 \ / \ - -_ 

/ 
\ 

DN32 ELECTRICAL CONDUIT 
TO VALVE PIT 
500rwl BELOW F.S.L. 

"T` 
1 

1 m m 
-1- in --- iii m 

---Ili'...111- 

-1 

1 

m I 

--1- 
_ T - - W -I- 

I -- ill_ ---141111111.":11 w W 
I I 

11 I 

i 
I 

I 

I 

)1 

li 

i 

I 

I I 

_l_. _ M Al M___i_ 
A__ fir -=_.--111filliillr'..,1II j_ 
4. _ .-_-_-_iii7- -- _ _ _ !II.' ' 411_ _ _ _I 

Ill in W W 1 

I 
J 

PLAN 

-120mm SQUARE UPVC ELECTRICAL 
CONNECTION BOX CAST IN SLAB 

N\ \.N, 
\ \ \ \ 

m 
- 

W w 
III 

w 
III 

"1- 

,c1r1 

AS BUILT 

i/N jug 

NOTES 
1. REFER TO SITE LAYOUT DRG No. 

IWE-BWM-01 FOR SIZE AND ANGULAR 

LOCATION OF PIPE & SERVICE 
CONNECTIONS TO WELL. 

18-2-03 HT ISSUED FOR CONSTRUCTION SG 

C 30-1-03 HT LAYOUT REVISED SG 
I.W.E. Industrial & Water Engineers 

B 26-10-02 HT NOTE 1 ADDED SG 

A 20-9-02 HT LAYOUT REVISED SG 

DRAFTER 

H.T. 

DATE 

31-742 

CAD. FLE 

IWE -BWM -02D 

E 

NO. 

16-6-03 HT LAYOUT REVISED SG 

DATE BY REVISION APPTI 

CHECKED 

RPEQ 5219 

CHECKED DATE 

15-2-03 

PROD. ENG. 

S. GRAY 

APPROVED 

PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 
PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
ELECTRICAL REQUIREMENTS 

PLAN 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-02 

REVISION 

SCALE 
1:25 

2 3 4 5 I 6 7 
8 9 10 11 12 
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D.I.C.L. K12 FLANGE 
AND SOCKET CONNECTOR 

300 LONG D.I.C.L. K12 

SOCKET AND PLAIN TAILPIPE 

'McBERNS' AUTO WELL WASHER 

(PROTECTED BY R.P.Z. VALVE) 
AND ON TIME CLOCK OPERATION 
WITH SOLENOID VALVE) 

SUCTION CLEANING 
PIPE & AIR LINE TO 
FACE ROAD ACCESS 
REFER DRG. No. 
IWE-B WM-05 

900 

4 

4175 

D.I.C.L. K12 FLANGED BEND CUT TO 

SUIT. BEND TO BE ANGLED AT 22.5' 
VERTICALLY DOWNWARDS AND 22.5* 
HORIZONTALLY ANTICLOCKWISE 

1470 

1600 

K12 D.I.C.L. SOCKETED INLET PIPE FROM GRIT 
COLLECTOR MAINTENANCE HOLE. DN225 MIN. 

REFER SITE LAYOUT FOR SIZE AND ANGULAR 
POSITION. 

150 MIN. 
PRESSURE TAPPING (BINDER TWINLOK 
HOT PLUG 1/4' BSP STAINLESS STEEL) 

BN32 BSP FEMALE SOCKET (ROTATED 45') 
WITH ISOLATING VALVE & UNION FOR 
VEGA PRESSURE TRANSMITTER 

GRADE 316 STAINLESS STEEL BOLTS T"- 
BE USED. FLANGES TO BE PROTECTED WITH 
POLYETHYLENE ADHESIVE WRAPPING CDENSO' 
ROCK WRAP 3000) 

ANCHOR BLOCK TO SUIT 
THRUST & SOIL CONDITIONS. 

FABRICATED M.S. HEADER TYPE 4. DN150 

REFER DRAWING NO. IWE-BWM-15 
FOR HEADER DETAILS. u^i 

VENT POLE REFER 
DETAIL DRAWING NO. 
IWE-BWM-10 450 x 450 

x 500 DEEP 
GRC ELECT. 
PIT CAST 
IN SLAB 

START RISING MAIN , 

DN150 U.P.V.C. CLASS 
12 VENT PIPE 

101====iia 
I rigginaggagigi 

SCOUR VALVE 

50 WIDE x 10 DEEP 
REBATE FOR 64.1m 

ALUMINIUM COVERS. 
REFER DETAIL DRG. 
NO. IWE-BWM 12 

DOUBLE FLANGED 
D.I.C.L. PIPE TYPICAL 

375 WIDE GRADE 316 
STAINLESS STEEL LADDER. 
REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NO. 486/5/25-SF009 
FOR LADDER DETAILS. 

NOTES 
1. REFER TO SITE LAYOUT DRG No. 
IWE-BWM-01 FOR SIZE AND ANGULAR 
LOCATION OF PIPE & SERVICE 
CONNECTIONS TO WELL. 

ELECTRICAL CONNECTION BOX 
REFER DETAIL DRAWING NO. 

IWE-BWM-14 

PLAN 
(NOTE: COVERS OMITTED) 

DN100 RISING MAIN SCOUR. 

LOCATION MAY VARY 

FLANGED DN150 SLUICE VALVE TYPICAL 
(ANTICLOCKWISE ROTATION TO CLOSE) 
IN ACCORDANCE WITH AS 2638.1 

PRESSURE TAPPING (BINDER TWINLOK 
HOT PLUG 1/4' BSP STAINLESS STEEL) 

FLANGE ADAPTOR TABLE 'D' - 

CUNIFLANGE' TYPE) TYPICAL 

FLANGED DN150 REFLUX VALVE 

DOUBLE FLANGED DN150 D.I.C.L. PIPE 
WITH WEEP FLANGE TYPICAL 

DN100 D.I.C.L. FLANGED 
WALL PIPE WITH WEEP FLANGE 

AS SU I LT 

RISING MAIN PIG 
WIDTH: 1.5 DIA. OF RISING MAIN. 

LENGTH: 2 X DIA. OF RISING MAIN. 

TO BE MADE OF URETHANE FOAM 

TO BE INSTALLED PRIOR TO 

CONSTRUCTION OF RISING MAIN. 

EMERGENCY PUMP . 

CONNECTION POINT. 
100ru1 'KAMLOK' 
FLANGED ADAPTOR TO BE 

PROVIDED IN PIT. 

DN100 FLANGED SLUICE VALVE (ANTI- 
CLOCKWISE ROTATION TO CLOSE) 

IN ACCORDANCE WITH AS 2638.1 

A 

3-2-03 HT DRAIN DELETED SG 

C 30-1-03 HT LAYOUT REVISED SG 
I.W.E. Industrial & Water Engineers 

B 26-10-02 HT NOTE 1 ADDED SG 

F 16 -6 -03 HT LAYOUT REVISED SG 

DRAFTER 

H.T. 

DATE 

31-7-02 

CAD. FILE 

IWE-BWM-03F 

1B -2 -03 HT ISSUED FOR CONSTRUCTION SG 

NO. DATE 

1 

BY REVISION APP'D 

3 

CHECKED 

RPEQ 5219 

CHECKED DATE 

15-2-03 

PROT. ENG. 

S. GRAY 

5 

APPROVED 

PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 
PU'IP STATION 

TITLE 

SEWAGE PUMP STATION 
CIVIL REQUIREMENTS 

PLAN 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-03 

REVISION 

SCALE 
1:25 

9 10 11 12 
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2 3 4 5 6 7 8 9 10 11 12 

TABULATION OF GRIT COLLECTOR & 
PUMPING STATION LEVELS 

REF. DESCRIPTION LEVEL 
LEVEL 1 FUNISHED SURFACE LEVEL 112 

LEVEL 2 INVERT OF INLET AND OUTLET OF GRIT COLLECTOR MAINTENANCE HOLE 13.170 

LEVEL 3 TOP OF BASE OF REFLUX VALVE PIT 16.721 

LEVEL 4 INVERT OF INLET SEWER AT PUMP WELL 11.940 

LEVEL 5 TOP WATER LEVEL OF PUMP WELL 1325 

LEVEL 6 BOTTOM WATER LEVEL OF PUMP WELL 12.283 

LEVEL 7 TOP OF BASE SLAB OF PUMP WELL 10.900 

LEVEL 8 BOTTOM OF BASE SLAB OF PUMP WELL NOTE 2 

LEVEL 9 TOP OF ROOF SLAB OF PUMP WELL 18.531 

LEVEL 10 INVERT LEVEL OF RISING MAIN THROUGH PIT WALL 17.394' 

LEVEL 11 TOP OF BASE OF GRIT COLLECTOR MAINTENANCE HOLE 12.225 

LEVEL 12 INVERT LEVEL OF OVERFLOW (ON TERMINAL MANHOLE) 17.532 

NOTE' 

FOR R.L.(2) AND R1-(11) REFER TO GRIT COLLECTOR MAINTENANCE HOLE. 
FOR R.L.(12) REFER TO OVERFLOW DETAIL. 

INLET 
SEWER & 

EMERGENCY 
STORAGE 
DRAIN 

'.' 

YET EZL 77/4 

; 

DIA. 1830 

!STANDARD 1830 DIA. 
GRIT COLLECTOR 

MAINTENANCE HOLE 
I REFER DRG. NOS, 
' IWE-BWM-07 TO 

IWE-BWM-09 

11,0 
RL.(57 

L..C. 

Ae. 

D.I.C.L. K 12 
INLET SEWER 
DN250 

PROVIDE 100 MINIMUM CLEARANCE 
FOR MOTOR CABLE/PLUG 

PROVIDE GAS PROOF SEALANT 
AT CABLE OPENINGS 
('3M FIRE BARRIER 2001 
SILICONE RTU FOAM KIT') 

SWITCHBOARD 
755 200 345 610 

AIR BLEED 

SIZE OF OPENING 
TO BE CONFIRMED 
AFTER PUMP 
SELECTION 

915 

ALUMINIUM PART COVERS ('HALLC' TYPE) 
WITH MAX. HALF LIFT OF 16 Kg. PER PART. 
COVERS TO BE PROVIDED WITH PADLOCK 
LOCKING MECHANISM AND LOCKED DOWN 
WITH B.C.0 177 KEYING SYSTEM. 
COVERS ARE TO BE GAS TIGHT. 
COVERS ARE TO BE FLUSH MOUNTED. 
COVERS ARE TO BE REMOVABLE 
(FIXED HINGES ARE NOT ALLOWED). 
PROVIDE LIFTING LUGS ON UNDERSIDE. 

450x450x500 DEEP 
GRC ELECTRICAL PIT 
SET IN SLAB 

PRESSURE TAPPING (BINDER TWINLK 
HOT PLUG 1/4' BSP STAINLESS STEEL) 

- DN32 BSP FEMALE SOCKET (ROTATED 45°) 
WITH ISOLATING VALVE & UNION FOR 
VEGA PRESSURE TRANSMITTER 

WEEP FLANGE 

RL(9) 
NOTE 5 

4 MAX 

ODE HOOK REFER DETAIL 
DRG. NO. IWE-BWM-13 

'McBERNS' AUTO WELL WASHER 
(PROTECTED BY R.P.Z, VALVE) 
AND ON TIME CLOCK OPERATION 
WITH SOLENOID VALVE) 

THICKEN WALL OF PUMP 
WELL TO PROVIDE WATER 
TIGHT SEAL AT FLANGES 

ALARM LEVEL 13.55 

TI/L. AY. 07 1325 

l.L.(ID 

I IN I TO 1 IN 3 FALL k:L.(6),12.283 
1? 

DN150 RISER 

DN150 TO DN100 
ECCENTRIC 
REDUCER 

SEPARATION OF T.W.L. & 
B.W.L. TO BE DESIGNED TO 
SUIT 5 STARTS/HOUR FOR 
A SINGLE PUMP. 
MIN. TO BE 600. 

/FLO 

NOTE 2 £L.(8) 

PROVIDE WATER TIGHT 
SEAL AT JUNCTION OF 
FLOOR AND WALL 

MASS CONCRETE BENCHING 

250 

MIN. 

SECTION 

2440 

DIA. 

A 

250 

MIN. 

02 8, 0 

(GRIT COLLECTOR MAINTENANCE HOLE ADDED TO SECTION) 

NO 90' BENDS OR 
TEES ALLOWED 
IN HEADER 

450 X 450 X 300 DEEP 
SUMP WITH GALVANISED 
GRATE COVER 

WEEP FLANGE 

POLYETHYLENE LINING 
(WHERE SPECIFIED) 

DN100 'DUCKFOOT BEND' CONTRACTOR TO 

INSTALL TO PUMP MANUFACTURERS 
MINIMUM CLEARANCE FROM WELL FLOOR. 
RISER PIPE TO SUIT. 

NOTES 
1. L.O.C. DENOTES LIMIT OF CONTRACT. 

2. FOR CONCRETE THICKNESS & l:EINFRCING 
DETAILS REFER TO STRUCTURAL RAVINGS. 

3. ALL BURIED DICL PIPES SHALL \BE 

'GREENSLEEVE' WRAPPED. 

4, AL DICL PIPES IN PUMP WELL i VALVE 
PIT SHALL BE EXTERNALLY COATEI WITH 
1000UM APPROVED ULTRA HIGH BUILD EPDXY. 

4. PUMP GUIDE BARS SHALL BE STAINLESS 
STEEL GRADE 316. 

5. STAMPED CONCRETE TO START 200 BELOW 
TOP OF STRUCTURES. 

3-Z-03 HT DRAIN DELETED. NOTE 5 ADDED 

30 -1 -03 

15-4-04 

HT 

PS 

PUMP RISER REVISED 

AS BOLT LEVELS ADDED 

16.6-03 

ID. 
HT 

HT 

REVISED POSITION OF AIR VALVE 

ISSUED FOR CONSTRUCTION 

sc 

Industrial & Water Engineers SG 

SG mats I o.. 
SG 31-7-02 

mom, 
APP 

I.W.E. 

mmE 
IME-ETWOU 

'0 
AIMML 

S. GRAY 

PROXET 

BELLBOWRIE WEST 

CHURCH ROAD 

pw- -TA TION 

mu 

SEWAGE PUMP STATION 

SECTION A 
SHEET DRAWING No. REVISION 

SIZE 

Al IWE-BWM-04 
ttur m 
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5 I 6 III 2 I 
0 

A 

1' DIA. "SURELOCK"- 
316 STAINLESS STEEL 

CLAW COUPLING 

DN63 ELECTRICAL CONDUIT 
LOCATION MAY VARY 

PUMP GUIDE RAILS SHALL BE 
STAINLESS STEEL GRADE 316 

DN32 PE100 PN16 P.E. AIR 
LINE FIXED TO SUCTION 

CLEARING PIPE WITH. S.S. 
TIES OR POLY WELDED 

DN160 PE8OB PN12.5 
RE. VACTOR PIPE 
FIXED TO WALL .7 

WITH H.D.P.E. BRACKETS 
AT 1500 CRS. WITH 

STAINLESS STEEL ANCHORS 

2 X 45° SWEEP 
BENDS 

PUMP , 
1 

Ir 

SECTION 

K12 DICL FLANGED 
SCOUR PIPE. 

HOOK SHAPED DN32 PIPE 
316 STAINLESS STEEL 

CONNECTED TO AIR LINE 
WITH 2 STAINLESS STEEL CLIPS 

02 .& 03 

DN150 VACTOR COUPLING AS 
SUPPLIED BY 'FLEXIBLE PIPE 
CLEANING TOOLS'. 
HOT DIP GALV. 

M.S. FLANGE TO TABLE 'D' 

OF A.S.2129 WELDED TO 
VACTOR COUPLING. 
TO BE HOT DIP GALVANISED 
AFTER FABRICATION. 

DN160 PE80 STUB FLANGE 

DN160 HOT DIP GALV. METAL 
BACKING FLANGE TO TABLE 'D' 

OF A.S.2129 

DN160 PE8OB PN12.5 
VACTOR PIPE 

VACTOR PIPE COUPLING DETAIL 

NOTES 

1. STAMPED CONCRETE TO START 
200 BELOW TOP OF STRUCTURES. 

AS BUILT 
fti? 

A 

1 I 2 
I 

& Water Engineers 

PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

SEWAGE PUMP STATION 

SECTION B 

D 16 6 03 HT LAYOUT REVISED 

C 18-2-03 HT ISSUED FOR CONSTRUCTION SG Industrial 
B 3-2-03 FIT NOTE 1 ADDED SG SHEET 

SIZE 

Al 
DRAWING No. 

IWE-BWM-05 

REVISION 

A 20 -9 -02 FIT LAYOUT REVISED SG MARDI 
H.T. 

OA 

31-7-02 

CPO. HU 

IWE-BWM-OSD 0 31-7-22 FIT ORIGINAL ISSUE SG 

NO. DATE BY REVISION APP'D 11PrO 5219 

POOL DC. 

15-2-03 

PPM. 

S. GRAY t20 

5 7 9 12 
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2 3 5 6 

F 

G 

H 

CLASS D MAINTENANCE 
HOLE COVER AND FRAME. 
REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NOS. 
486/5/25-SF004/1 TO 
486/5/25-SF04/4. 

SECTIO\ 

375 WIDE GRADE 316L 
STAINLESS STEEL LADDER. 
REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NO. 486/5/25-SF009 
FOR LADDER DETAILS. 

150 X 150 X 150 
TOE HOLES AT 300 CRS. 

VALVE CHAMBER DETAILS 
AS PER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NO. 486/5/25-SB008. 

F.S.L 

PE PIT (450 SQUARE) 
WITH LID OR SIMILAR. 

100 'KAMLOK' FLANGED ADAPTOR 

S ECTIO 

100 FLANGED RISER PIPE 
(LENGTH TO SUIT) 

100 x 90° FLANGED BEND 

100 FLANGED SLUICE VALVE 
(ANTICLOCKWISE ROTATION TO CLOSE) 
IN ACCORDANCE WITH AS 2638.1 

AS BUILT 

Adira rv5 

I.W.E. 
PROJECT 

& Water Engineers 
BELLBOWRIE WEST SEWAGE PUMP STATION 

Industrial 

CUR CAD. PRE CHURCH ROAD SECTION C 
A 10-2-03 FIT ISSUED FOR CONSTRUCTION SG DRAFTER 

N.T. 31-7-02 IWE-BWN-06A 

PUMP STATION 
0 31 -7 -02 HT ORIGINAL ISSUE SG 

0403D PROL 

NO. OATF PrVISION ACHY' RPECI .5219 15-2-03 S. GRAY 

4 5 6 7 9 1 
10 

SHEET 

SIZE 

Al 
DRAWING No. 

IWE-BWM-06 

REVISION 

17.20 

11 12 
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1' DIA. 'SURELOCK' 
316 STAINLESS STEEL 
CLAW COUPLING 

oz 
`41x 

NOTE 2 

POLYETHYLENE LINING 
(WHERE SPECIFIED) 

SCREEN SUPPORT 
BRACKET REFER DETAIL 
DRG. IWE-BWM-22. 

EM,S, BAR SCREEN 
REFER DETAIL DRG. NO. 
IWE-BWM-21 . 

LOCATING PINS 
REFER DRG, 
IWE-BWM-22. 

MASS CONCRETE 
BENCHING 

1110 

DIA. 

DN32 PE100 PN16 P.E. AIR 
LINE FIXED TO SUCTION 
CLEARING PIPE WITH S.S. 
TIES OR POLY WELDED 

DN160 PE8OB PN12,5 
P.E. VACTOR PIPE 
FIXED TO WALL 
WITH H.D.P.E. BRACKETS 
AT 1500 CRS. WITH 
STAINLESS STEEL ANCHORS 

HOOK SHAPED DN32 PIPE 
316 STAINLESS STEEL 
CONNECTED TO AIR LINE 
WITH 2 STAINLESS STEEL 
CLIPS 

45° SWEEP BEND 
CUT TO SUIT 

375 WIDE GRADE 316 
STAINLESS STEEL LADDER, 
REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NO, 486/5/25-SF009 
FOR LADDER DETAILS. 

TYPE 316L STAINLESS 
STEEL WALL PIPE 
WITH WEEP FLANGE. 
REFER DETAIL DRG. 
NO. IWE-BWM-17 

'SUPERSLEEVE' OR 
SIMILAR CONNECTOR 
TO SUIT APPROVED 
PIPEWORK FOR 
GRAVITY SEWER 

G.M.S. BAR SCREEN 
REFER DETAIL DRG. NO. 
IWE-BWM-21 

DN225 MINIMUM D.I.C.L. 
K12 SEWER TEl 
PUMPING STATION 

INLET SEWER 

300 LONG 
PIPE 

SUCTION CLEANING PIPES 
TO FACE ACCESS ROAD 

PLAN SECTION CC) 
08 

300 LONG K12 
D.I.C.L. SOCKET AND 
PLAIN TAILPIPE 

WEEP FLANGE 

MASS CONCRETE 
BENCHING 

AS BUILT 
sir( 

NOTE 
1. FOR SIZES AMD ORIENTATION OF 

CONNECTIONS REFER TO SITE LAYOUT 
DRG. IWE-BWM-01. 

2. STAMPED CONCRETE TO START 200 
BELOW TOP OF STRUCTURES. 

A 

2 3 

I.W.E. 
& Water Engineers 

PRO011 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

TM 
0 18-2-03 HT ISSUED FOR CONSTRUCTION 

3-2-03 HT NOTE 2 ADDED SG Industrial 
12-I1-02 HT NOTE ADDEO SG 

A 20 -9 -02 HT LAYOUT REVISED SG 01711,111i 
PATE 

31 7 02 

CAD. FOE 

IA-BIM-07D 0 31 -7 -02 HI ORIGINAL ISSUE SG 

NO. DATE BY REVISION APPTI 
mMO 

RPEO 5219 

PROl. OR. 

15-2-03 

APR. 

S. GRAY 

6 

1' 
8. 9 

SEWAGE PUMP STATION 

GRIT COLLECTOR MAINTENANCE HOLE 

DETAILS 

SHEET DRAWING No. 
SIZE 

Al IWE-.BWM-07 

REVISION 

SCALE t 0 

10. 
I 

11 12 
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2 3 5 I 6 

SLOPE GROUND AWAY 
FROM TOP SLAB 

CLASS D MAINTENANCE 
HOLE COVER AND FRAME. 

REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 

DRAWING NOS. 486/5/25-SF004/1 
TO 486/5/25-SF4/ 4 FOR COVER 

AND FRAME DETAILS. 

NOTE 2 
FA, 

375 WIDE GRADE 316 
STAINLESS STEEL LADDER. 

REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 

DRAWING NO. 486/5/25-SF009 
FOR LADDER DETAILS. 

SCREEN SUPPORT BRACKET 
REFER DETAIL DRAWING 

NO. IWE-BWM-22 

G.M.S. BAR SCREEN REFER 
DRG. NO. IWE-BWM-21 

STAINLESS STEEL KNIFE GATE 
VALVE WITH RISING SPINDLE 
REFER DETAIL DRAWING NOS. 

IWE-BWM-18 TO 
IWE-BWM-20 

MASS CONCRETE 
BENCHING 

L..C. so MAX. 

INLET SEWER 
TO PUMP 
STATION 

SCREEN LOCATING PIN 
REFER DETAIL DRAWING 

NO. IWE-BWM-22 

150 X 150 X 150 
TOE HOLE 

MIN. 

1826 

DIA. 

po 
MIN. 

SECTION EA 
07) 

WET WELL TWL, R.L,(5) 

BUZZ 
mA0LEA. 

,z,tx -- 4, 
0 P aiknitie. 

TABULATION OF GRIT COLLECTOR LEVELS 
REF. DESCRIPTION LEVEL 

LEVEL 1 

- 
FINISHED SURFACE LEVEL 18.2 

LEVEL 2 INVERT OF INLET AND OUTLET OF GRIT COLLECTOR MAINTENANCE HOLE 13.17 

LEVEL 8 BOTTOM OF BASE SLAB OF PUMP WELL REFER STRUCTURAL DRGS. 

LEVEL 9 TOP OF ROY SLAB OF PUMP WELL 18.531 

LEVEL 10 INVERT LEVEL OF RISING MAIN THROUGH PIT WALL 17.394 

LEVEL 11 TOP OF BASE OF GRIT COLLECTOR MAINTENANCE HOLE 12.225 

WI 
...t 

lfl 
s.C1 

/ 

i 
/ 
/ 

I 

1 

\ 

t' , 

I 
1 

/ 
I 

I 

I 

I 

I 

\ 
\ 

...... 

''',-;'.7 
ti 

I 

s 
Ns. 

...t. 
-F-4-1- ,./ 

. 

I ,/ 

I 

\ 
% 

I 

1 

---*--- 

/ 

/ 

,.-- 

ss 

I 

I 

I 
I 

I 

/'' 

% 

r 
t 
i 
t 

i 

1.11 
r-- 

- - ' 
! 

! 

\ s 

1 

.---.- 
1 

/ __ 
1 _ 

I 

I 

I 

i 

1145 1145 

2290 

PLAN OF TOP SLAB 

NOTES 
1. L.O.C. DENOTES LIMIT OF CONTRACT. 

CLASS D MAINTENANCE 
HOLE COVER AND FRAME. 
(COVER TO BE FLUSH WITH 
TOP SLAB LEVEL) 

CAST IRON VALVE BOX AND COVER 
CAST INTO TOP SLAB 
REFER WATER AND SEWERAGE 
RETICULATION STANDARDS 
DRAWING NO. 486/5/25-SF0111 
LOCATION TO BE CONFIRMED ON SITE 
(REF. DRAWING ND. IWE-BWM-01) 

CLASS D MAINTENANCE 
HOLE COVER AND FRAME. 
(COVER TO BE FLUSH WITH 
TOP SLAB LEVEL) 

2. STAMPED CONCRETE TO START 200 BELOW TOP OF STRUCTURES. 

15444 PS AS BURT LEVELS ADDED 

0 16-6-03 HT NOTE ADDED SG 

10-2-03 HT 

8 3,2-03 HT 

A 2-11-02 HT 

ISSUED FOR CONSTRUCTION 

NOTE 2 ADDED 

NOTE ADDED 

SG 

SG 

SG 

0 31-7-02 HT ORIGINAL ISSUE SG 

I.W.E. 
Industrial & Water Engineers 

mmm 
H.T. 

0110 

31-7-02 

C/D. 1111 

IWE-BWM-080 

NO. DATE BY REVISION 

3 t, 5 

MIND 
"PT RPEO 0219 

'IT 

16-6-03 
mm 

S. GRAY 

PROECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

mu 

SEW AGE PUMP STATION 

GRIT COLLECTOR MAINTENANCE HOLE 

DETAILS 

SHEET 

SIZE 

Al 

DRAWING No. 

IWE-BWM-08 

8 11 

I: 0 

REVISION 

12 
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6 IA. 

375 WIDE GRADE 316L 
STAINLESS STEEL LADDER 

SCREEN LOCATING PINS 
REFER DETAIL DRAWING 
NO IWE-BWM-22 

DN225 MINIMUM D.I.C.L. 
CLASS 12 SEWER TO 
PUMPING STATION 

INLET SEWER 

MASS CONCRETE 
BENCHING 

SUCTION CLEANING PIPES 
TO FACE ACCESS ROAD 

PLAN SECTION D 

08 

(06)8 

(BAR SCREENS OMITTED FOR CLARITY) 

NOTE 
I. REFER TO SITE LAYOUT FOR 
ORIENTATION OF FITTINGS. 

AS BUILT 
gt4sitei 

I.W.E. 
C 18-2-03 HT ISSUED FOR CONSTRUCTION SG 

B 21-11-02 HT NOTE ADDED SG DRAFTER 

H.T. A 20-9-02 HT LAYOUT REVISED SG 

0 1-8-02 HT ORIGINAL ISSUE SG (NECKED 

RPEQ 5219 NO. DATE BY REVISION APP. 

2 3 

Industrial & Water Engineers 
DATE 

1-8-02 

CAD. FILE 

IWE-BWM-09C 

(NECKED DATE 

16-6-03 
PRO). ENG. 

S. GRAY 

APPROVED 

PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 
PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
GRIT COLLECTOR MAINT. HOLE 

DETAIL 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-09 

REVISION 

SCALE 
1:20 

5 I 6 8 
1 9 10 11 12 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 10 of 377



4 5 6 III IV 

V79 VENT COWL 

100 DIA. U.F.V.C. 
(SWV) VENT PIPE 

V74 WEATFERING APRON 
(MACHINE TO SUIT). 
SEAL BETWEEN U.P.V.C. 
PIPE AND POLE WITH 
APPROVED SEALANT. 

'POLO' POLE (1B15) 
HEIGHT CUT TO SUIT 

INSPECTION OPENING 
AND COVER 

150 DIA. U.P.V.C. 
(SWV) VENT PIPE 

FINISHED SURFACE 
LEVEL 

150 DEA. U.P.V.C. (CLASS 12) VENT 
PIPE FROM PUMPING STATION 

4 x N28 GALVANIZED BARS 
THREADED M24 150 AT TOP. 
BAR LENGTH = 2.070m MIN. 

ELEVATION 

1-W4 HELIX AT 125 

GRADE N25 CONCRETE 

P.C.D. 

VENT POLE DETAIL 
AS =t MT 
P2r0 szw 

NOTE 
1. REFER TO STRUCTURAL DRAWINGS FOR 
CONFIRMATION OF FOOTING DETAILS. 
STRUCTURAL DRAWINGS TAKE PRECEDENCE 
OVER THIS DRAWING. 

I.W.E. Industrial & Water Engineers 
B 18-2-03 HT ISSUED FOR CONSTRUCTION SG 

A 12-11-02 HT NOTE ADDED SG 

0 1-8-02 HT ORIGINAL ISSUE SG 

NO DATE BY REVISION APP'D 

1 2 

DRAFTER 

H.T. 

DATE 

1-8-02 

CAD. FILE 

IWE - BWM -108 

CHECKED 

RPEQ 5219 

CHECKED DATE 

15-6-03 
PRO). ENG. 

S. GRAY 

APPROVAL 
FOR ISSUE 

ENDINEERNIG 

MANAGER 

PROJECT 

BE_LBOWRIE WEST 

CHJRCH ROAD 
PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
VENT POLE 

DETAIL 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-10 

REVISION 

SCALE. 
t20 

3 I 4 I 5 I 6 

N/ 

8 10 I 11 12 
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1 2 I 3 I 4 I 5 

POST 
(CCA TREATED 
IF TIMBER) 

DN20 HOSE COCK WITH 
ANTI-VANDAL KEY TYPE 
(STOCK CODE 275) 

HOSE VACUUM BREAKER 

AUTHORISED REDUCED PRESSURE 
ZONE (R.P.Z.) BACKFLOW 
PREVENTION DEVICE 

STANDARD PE METER BOX 
WITH WIRE ATTACHED LID 

STOPCOCK 

1,7 -N14%, 

BRANCH TO WELL WASHING SPRAY 

WATER SERVICE DETAILS 
NOT TO SCALE 

FLOW 

AS BUILT 
526 

DN25 COPPER 
WATER SERVICE 
CONTRACTOR TO 
CONFIRM LOCATION 

Industrial & Water Engineers 
DRAFTER 

H.T. A 18-2-03 HT ISSUED FOR CONSTRUCTION SG 

0 1-8-02 HT ORIGINAL ISSUE SG otoca 
RPEQ 5219 NO. DATE BY REVISION APP' 

1 I 2 I 3 

DATE 

1-8-02 

(AD. FILE 

IWE-BWM-11A 

CHECKED DATE 

15-2-03 

PR0.1. ERG. 

S. GRAY 

APPROVED 

PROJECT 

BELLBOWRIE WEST 
CHURCH ROAD 

PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
POTABLE WATER 

DETAILS 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-11 

REVISION 

SCALE 
1:10 

5 1 
7 8 r- 9 10 I 

11 12 
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OPENING FOR 
LEVEL PROBES 

150x50 OPENING 
TO BE FILLED WITH 
SEALANT UPON 
COMPLETION OF 

50 

RECESS 

rn 
Cn 

CY 

ZOO 50 

RECESS 

TAPPED THREAD IN ANGLE 

316 STAINLESS STEEL 
LEVEL PROBE BRACKET 
FIXED TO SLAB WITH 
4-M10 STAINLESS STEEL 
CHEMICAL ANCHORS 
(HILTI HIT-HY 150 HAS 
OR EQUAL). 
ANCHORS TO BE FIXED 
IN ACCORDANCE WITH 
MANUFACTURER'S 
SPECIFICATION. 

TO 
SWITCHBOARD 

100 DEEP 
CABLE DUCT 

TO 
PUMP 
OPENING 

CABLE DUCT 
RAMPS DOWN 
TO PUMP OPENING 

DETAIL PLAN 
OPENING IN TOP SLAB FOR LEVEL PROBES 
AND CHASE IN TOP SLAB FOR CABLE DUCT 

(NOTE: COVERS OMITTED) 

TOP SLAB 

50 

50 450 

COUNTERSUNK HOLE FOR SCREW 

6mm THICK ALUMINIUM 
CHEQUER PLATE COVER 

4riri NEOPRENE GASKET FIXED 
TO UNDERSIDE OF COVER 

ALUMINIUM ANGLE WITH BRACKETS 
(300 MAXIMUM CENTRES) 
CAST INTO SLAB 

150 50 

316 STAINLESS STEEL 
LEVEL PROBE BRACKET 
REFER DETAIL DRAWINC 
NO. IWE-BWM-13 

40 BAR 
316 STAINLESS STEEL 
TYPICAL 

7r316 STAINLESS STEEL 
5x6 PLATE 

FRONT ELEVATION 

AS BUB LT 

st ci 

VELD AND 
GRIND FLAT 

70 

12 HOLE 
TYPICAL 

FILLET VELD 
ALL AROUND 

L 10 BAR 
316 STAINLESS STEEL 
TYPICAL 

316 STAINLESS STEEL 
75x6 PLATE 

SIDE ELEVATION 

I.W.E. Industrial & Water Engineers C 16-6-03 HT DIMENSIONS REVISED SG 

B 18-2-03 HT ISSUED FOR CONSTRUCTION SO DRAFTER DATE CAD. RE APPROVED 

A 12-11 -02 HT HOOK DETAIL ADDED SG H.T. 1-8-02 IWE-BWM-12C 

0 1-8-02 HT ORIGINAL ISSUE SG CHECKED CHECKED DATE PRO). ENS. 

NO. DATE BY REVISION APP10 RPM 5219 15-2-03 S. GRAY 

1 2 3 4 S 6 

PROJECT 

BELLBOWRIE WEST 
CHURCH ROAD 
PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
LEVEL PROBE BRACKET 
DETAILS 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-12 

REVISION 

SCALE 
1:10 1:2 

1 
7 9 10 11 12 
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A 

B 

C 

D 

E 

F 

H 

BAR ENDS MAY BE CONFIGURED 

TO SUIT REINFORCEMENT 

'L OF PUMP WELL 

20 DIA. GRADE 316 

STAINLESS STEEL 

ANODE HOOK DETAIL 

AS Ei U LT 

jikel csztct 

A 

I.W.E. 
B 16-6-03 HT DIMESION REVISED 

A 18-2-03 HT ISSUED FOR CONSTRUCTION 

0 3-8-02 HT ORIGINAL ISSUE 

NO. DATE BY REVISION 

1 

SG 

SG 

DRAFTER 

H.T. 

SG CHECKED 

APP'C RPM 5219 

2 3 
1 

PROJECT 

Industrial & Water Engineers BELLBOWRIE WEST 

CHURCH ROAD 
PUPM STATION 

DATE 

3 -8 -02 

(AD. FILE 

IWE-BWM-13B 

APPROVED 

CHECKED DATE 

15-2-03 
PRO). ENG. 

S. GRAY 

1 
5 6 7 

TITLE 

SEWAGE PUMP STATION 
ANODE HOOK 

DETAIL 

SHEET 

SIZE 

A2 

DRAWING No. 

RA/E-BWM-13 

REVISION 

B 

8 9 10 

SCALE 
1:5 

11 12 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 14 of 377



120rm SQUARE UPVC ELECTRICAL 
CONNECTION BOX CAST IN SLAB 

M20 THREADED BAR GRADE 
316L STAINLESS STEEL WELDED 
TO WELL WALL REINFORCEMENT 
AND BENT UP TEl 20tnn BELOW 
TOP OF SLAB R,L, (9) 

<1 

_ 

46. 5 

, - ' - 

TAIL T 

FALL 

AS BUILT 
5-211 

I.W.E. Industrial & Water Engineers 
DRAFTER DATE craFTLE APPROVED 

18-2-0 HT ISSUED FOR CONSTRUCTION S H.T. 3-8-02 IWE-BWM-14A 

3-8-02 HT ORIGINAL ISSUE SG CHECKED CHECKED OAT( PROD. ENG. 

DATE BY REVISION AP tl RPEQ 5219 15-2-03 S. GRAY 

2 3 5 

PWIECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
.ELECTRICAL CONNECTION. 

DETAIL 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-14 

REVISION 

SCALE 
15 

6 7 8 
I 

9 10 11 12 
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1 I 2 I 3 5 I 6 7 I 0 

HEADER PIPE MIN. WALL FLANGE FLANGE NO. OF DIA. OF P.C.D. 

SIZE O.D. THICKNESS THICKNESS BOLTS HOLES OF HOLES 

150 165 6.5 280 15 8* 18 235 

* OFF CENTRE DRILLING 

HEADER FLANGE DETAILS (AS 4087) 

FOR FLANGE DETAILS 
REFER TABLE ABOVE 

FABRICATED MILD 
FOR 2440 DIA. 

FOR FLANGE DETAILS 
REFER TABLE ABOVE 
TYPICAL 

1016 

TYPE 4 

STEEL HEADER 
PUMP WELLS 

FINISH 

OUTSIDE' MEDIUM DENSITY FUSION 
INSIDE: CEMENT LINED 

BONDED POLYETHYLENE COATED 

AS BUILT 

A 113-2-03 HT ISSUED FOR CONSTRUCTION 

0 3-8-02 HT ORIGINAL ISSUE 

NO. DATE BY REVISION 

1 2 

SG 

SG 

APP'D 

3 

I.W.E. Industrial & Water Engineers 
PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
FABRICATED MILD STEEL HEADER 

DETAIL 

SHEET 

SIZE 

A2 DRAFTER 

H.T. 
DATE 

3-8-02 

CAD. FILE 

IWE-BWM-15A 

APPROVED 

CHRKED 

RPEQ 5219 

CHECKED DATE 

15-2-03 

MUM 
S. GRAY 

SCALE 

4 5 I 6 7 8 

DRAWING No. 

IWE-BWM-15 

REVISION 

1:10 

I 9 l 10 I 11 12 
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5 

75 

TOP OF PUMP STATION WELL 

b 

NOTE, - 
HANGING PUMP ARRANGEMENT IS LIMITED TO MAXIMUM 6 
METRES DEEP WET WELL AND MAXIMUM 30kW PUMPS. 
PUMP STATIONS OUTSIDE THESE PARAMETERS TO HAVE A 
GUIDE RAIL SYSTEM. 

.D6' ,°.44 

A- 

_ - 

. 

150NB DISCHARGE PIPE BEND ASSEMBLY 

1 

'At 
, . , 

46. 

pP. 
O 

PUMP CHAIN TO HAVE OBLONG LINKS 
FITTED TO ALLOW MULTIPLE LIFTS 
TO BE PERFORMED WHEN LIFTING/ 
LOWERING PUMP 

LINK ASSEMBLY 

ITEM DESCRIPTION QTY 

1 DN150 FLANGED D.I.C.L. BEND 1 

2 PUMP GUIDE RAILS - DETAILS TO BE CONFIRMED BY CONTRACTOR 1 

3 25 NB BALL VALVE ('JOHNS'OR EQUIV.) 1 

4 25 NB GALV. HEX. NIPPLE 1 

5 DIA. 13 (NOM. SIZE) STAINLESS STEEL LARGE DEE SHACKLE 
GRADE 'M' (WLL 0.75t) C/W SCREWED PIN 

1 

NOTE,- ALL BOLTS, NUTS & WASHERS TO BE GRADE 316 STAINLESS STEEL. 

AS BUILT 
52,1 

16-6-03 H7 AIR VALVE RELOCATED SG 

& Water Engineers 
D 

3 El 02 

TAD, RI 
PrIE-E1W11-16E 

PRIDED, 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

rru 

SEWAGE PUMP STATION 

150NB HOSE CONNECTION BEND 

ASSEMBLY 

0 18 -2 -03 HT ISSUED FOR CONSTRUCTION SG 

C 3-2-03 HT AIR BLEED REPOSITIONED SG Industrial 
B 30-1-03 HT AIR BLEED NOTE ADDED SG- SHEET 

SITE 

.A1 

DRAWING No. 

IWE-BWM 16 
A 2 -11 -02 HT VENT VALVE REPOSITIONED SG mum/ 

H.T. 0 3 8 02 HT ORIGINAL ISSUE SG 

NO. DATE BY REVISION APP'D 
OROMO 

Pr, ,719 
MOLD& 

15-2-03 

Ant 
G. GRAY S.1 LS 

9 10 11 

REVISION 

12 
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1 I 2 I 3 I 6 I 5 1 6 7 8 I 9 10 IL 

650 

3IE 

2V5 365 

U 

UW 
MZ 

Ur"- 

HO 

C 

Cet-CL 

" L TZ LjE 
oQO 

P:1 

G PIPE PLATE THICKNESS 
(GRADE 316L STAINLESS STEEL) 

I( OUTSIDE DIAMETER OF WALL PIPE TO BE EQUAL 
TO OUTSIDE DIAMETER OF INLET SEWER TO 
GRIT COLLECTOR MAINTENANCE HOLE 

0 

NOMINAL 
DIAMETER 
OF PIPE 

A' B C D E F G 

VC 
PIPE 

DICL 
PIPE 

PVC 
PIPE 

150 195 177 160 281 12 235 8 18 5 

225 277 259 250 371 16 324 8 18 5 

300 356 345 315 45S 16 406 12 22 5 

WALL PIPE DETAIL 

E 
NUMBER OF BOLT HOLES 
DRILLED OFF CENTRE 

F DIAMETER OF BOLT Ha ES 

AS BUOLT 
S0 

A 18-2-03 HT ISSUED FOR CONSTRUCTION 

0 3-8-02 HT ORIGINAL ISSUE 

NO. DATE BY REVISION 

1 2 

SG 

SG 

APPT 

3 

I.W.E. Industrial & Water Engineers 
PROTECT 

BELLBOWRIE WEST 

CHJRCH ROAD 

PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
GRIT. COLLECTOR MAINT. HOLE 

WALL PIPE DETAILS 

SHEET 

SIZE 

A2 DRAFTER 

H.T. 

DATE 

3 -8 -02 

CAD. FLE 

IWE-BWM-17A 

APPROVED 

CHECKED 

RPEQ 5219 

CHECKED DATE 

15-2-03 

PROT. ENG. 

S. GRAY 

SCALE 

6 5 I 6 8 10 

DRAWING No. 

IWE-BWM-17 

REVISION 

1:10 

11 12 
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1 
I 2 3 4 I 5 6 7 

11- 

VALVE SPINDLE 
CAP TO B.C.C. 

STANDARD AND 
S.K.F. °V' 
RINGSEAL 

127 

RISING STEM COVER TUBE 
(S/S. GRADE 316 TUBE) 
AND FLANGE FROM 3 THK. PL. 
LENGTH OF TUBE TO CLEAR 
MAX. SPINDLE HEIGHT BY 50rnm. 

GROUT 60 

GROUT -25 

0 

ANUAL GEARBOX RATIO 2:1 

(°HERCUS SV4° OR SIMILAR). 
N.B. TO BE EPDXY COATED 
TO SUIT A CORROSIVE AREA. 

INSTALL SHIM WASHER 
REFER DETAIL. 

GEARBOX SUPPORT BRACKET, 
REFER DETAIL. 

PLUMMER BLOCK BEARING 
WITH NYLON BUSHING, 
REFER DETAIL DRAWING NO. 
IWE-BWM-20 

BEARING BRACKET, 
REFER DETAIL DRAWING NO, 
IWE-BWM-20 

SPINDLE SHAFT 
REFER DETAIL DRAWING NO. 
IWE-BWM-19 

INLET 
VALVE 

250 

0 

4/M20 S/S. RAMSET BOLTS 
C/W S/S. NUTS & WASHERS 
100mm PROTRUSION 
& THREADED LENGTH. 
PACK & GROUT AFTER 
INSTALLATION. 

END ELEVATION 

260x210x8 THICK 
G/BOX PLATE 

GROUT 

DIA. 35 HOLE 
FOR 
RISING 
SPINDLE 

4/DIA. 17 HOLES 
PLAN FOR M16 HEX. 

HEAD M/C. 
SCREWS ON 
165 PCD. 

115 

75x75x6 EA 
(U.N.O.) 

ELEVATION 

0/DIA. 

BORE 

GEARBOX 
SHIM WASHER 

SCALE 115 

1 NO. OFF REQUIRED. 
INSERT BETWEEN GEARBOX 
& SUPPORT BRACKET/STOOL. 

STAINLESS STEEL GRADE 316 

END ELEVATION 

GEARBOX SUPPORT BRACKET 

1 NO. OFF REQUIRED 

STAINLESS STEEL GRADE 316 

AS @MOLT 

GENERAL ARRANGEMENT 

I.W.E. Industrial & Water Engineers 
PROJECT 

BELBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

TITLE 

SEWAGE PUMP STATION 
MAINTENANCE HOLE INLET VALVE 
GENERAL ARRANGEMENT 

SHEET 

SIZE 

A2 DRAFTER 

H.T. 

DATE 

3-8-02 

CAD. FILE 

IWE-BWM-18A 

APPROVED 

A 18-2-03 HT ISSUED FOR CONSTRUCTION G 

0 3-8-02 HT ORIGINAL ISSUE SG CHECKED 

RPEO. 5219 

CHECKED DATE 

15-2-03 

PROD. END. 

S. GRAY 
SCALE 

NO. DATE BY REVISION APP'D 

2 3 5 6 T 7 1 
8 9 

1 
10 

DIA. 

VALVE 
DIMN. 

150 219 

225 225 

300 228 

DRAWING No. 

IWE-BWM-18 

REVISION 

A 

1:10 1:25 

11 12 
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1 2 I 3 4 5 6 7 a 9 ID 

GROUT 25 - 'A' 

12 

4/M16 S.S. RAMSET BOLTS 
C/W S.S. NUTS & WASHERS, 
WITH 60mm PROTRUSION 
AND THREADED LENGTH. 
PACK AND GROUT AFTER 
INSTALLATION. 

ELEVATION 

DRILL 
ALL HOLES 
17mm DIA. 

50 x 12 THICK 
S.S. GUSSET 

100 x 12 THICK 
S.S. FLAT 

4_,___--1-.1------1- 
c:=r4, ==3 ; 

-! 
i 

14 
220 

275 

END ELEVATION 

BEARING BRACKET 

NO. OFF REQUIRED - DEPENDS ON NH DEPTH 

STAINLESS STEEL GRADE 316 

DIA. 
VALVE 

DIMN. 

'A' 
150 192 

225 198 

300 201 

DRIL_ 18mm 
DIA. HOLES DRILL 14mm 

DIA. HOLES IN 
TOP BLOCK 

DRILL & TAP 
BOTTOM 
BLOCK FOR 
M12 S.S. BOLTS 

50 x 50 THICK 
S.S. BLOCKS 

50 x 12 THICK 
S.S. FLAT 

DRILL 18mm DIA, 
HOLES FOR M16 
S/S BOLTS 

PLUMMER BLOCK BEARING 

rn 

5 50 5 

60 

SIDE 
ELEVATION ELEVATION 

TO SUIT 50ruy1 SHAFT 

END 

PLUMMER BLOCK BUSH 

N.B.: NYLON BUSHING 
MATERIAL TO BE USED. 

AS BUILT 

I.W.E. Industrial & Water Engineers 
PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

DRAFTER 

H.T. 

DATE 

3-8-02 

mime 
IWE-BWM-20A 

APPROVED 

A 18-2-03 HT ISSUED FOR CONSTRUCTION SG 

0 3-8-02 HT ORIGINAL ISSUE SG CI cm 
RPEQ 5219 

CHECKED DATE 

15-2-03 

maim. 
S. GRAY NO. DATE BY REVISION APP'D 

1 2 3 4 
if 

8 

TITLE 

SEWAGE PUMP STATION 
MAINTENANCE HOLE INLET VALVE 
BEARING SUPPORT DETAIL 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM--20 

REVISION 

SCALE 
1:5 

9 10 11 12 
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DIA. 13 STAINLESS 
STEEL PINS (WELDED) 

MILD STEEL PLATE 
1144x50x8 
<2 OFF) 

MILD STEEL PLATE 
936x50x8 
<3 OFF) 

MILD STEEL 
BASE PLATE 
350x50x8 

MILD STEEL PLAT= 
REFER PLAN FOR 
DIMENSIONS 

ELEVATION 

NOTE: 

ALL MILD STEEL WORK TO BE HOT DIPPED 
GALVANISED AFTER FABRICATION. 

MILD STEEL PLATE 
334x50x8 

SCREEN DETAIL 
3 ND. OFF REQJIRED 

co 
co 

78 77 77 

350 

PLAN 

AS BUILT 

Atirl 5-4( 

I.W.E. Industrial & Water Engineers 
PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 
PUMP STATION 

TII1E 

SEWAGE PUMP STATION 
GRIT COLLECTOR MAINT. HOLE 

BAR SCREEN DETAIL 

SHEET 

SIZE 

A2 
C 16-6-03 HT QUANTITY REVISED SG 

B 18-2-03 HT ISSUED FOR CONSTRUCTION SG DRAFTER 

H.T. 

DATE 

3-8-02 

CAD. FILE 

IWE-BWM-21C 

APPROVED 

A 12-11-02 HT SCREEN BARS REVISED SG 

0 3-8-02 FIT ORIGINAL ISSUE SG CHECKED 

RPEQ 5219 

CHECKED DATE 

15-2-03 

PROD. 

S. GRAY 
SMILE 

NO. DATE BY REVISION APP.!) 

1 2 3 5 6 7 9 
1 

10 

DRAWING No. 

IWE-BWM-21 

REVISION 

1:10 

11 12 
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1 I 2 3 4 5 6 III 7 8 9 I 10 IL 

A 

B 

C 

D 

E 

F 

NOTE: 

ALL MILD STEEL WORK TO BE HOT DIPPED 
GALVANISED AFTER FABRICATION. 

INLET PIPE TO 
I PUMP WELL 

1181 

178 222 118 222 178 

1109 

DRILL 019 HOLES 

M.S PLATE 
300x65x10 

PLAN 

INLET PIPE TO 
PUMP WELL 

I- 76x38x7 CHANNEL 

DRILL 019 HOLES 

ELEVATION 

SCREEN SUPP RT BRAC <ET DETAIL 

1 NO. OFF REQUIRED 

DIA. 6 POINT 

DIA. 25 GRADE 316 
STAINLESS STEEL 

165 

200 

SCRE EN L ICATI\G PIN 

2 NO, OFF REQUIRED 

AS B U LT 
3-2-17 

I.W.E. Industrial & Water Engineers 
DRAFTER DATE CAD. FILE APPROVED 

A 18-2-03 HT ISSUED FOR CONSTRUCTION SG H.T. 3-8-02 IWE-BWM-22A 

0 3-8-02 HT ORIGINAL ISSUE SG CHECKED CHECKED GATE PROD. ERG. 

NO. DATE BY REVISION APPII RPEQ 5219 15-2-03 S. GRAY 

2 3 4 
1 

5 

PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PU1P STATION 

6 

1.1 

7 

TITLE 

SEWAGE PUMP STATION 
GRIT. COLLECTOR MAINT. HOLE 

SCREEN DETAILS 

SHEET 

SIZE 

A2 

DRAWING No. 

IWE-BWM-22 

REVISION 

A 
SCALE 

1:2.5 1:5 

8 I 9 
I 

10 11 12 
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2 I 3 4 6 
, 

MAINTENANCE HOLE ARRANGEMENT 
SEE NOTE 3 

AYMR0 OR APPROVED EQUIVALENT STEP IRONS 
(238mm WIDE) TO AUSTRALIAN STANDARD 1657 

COMPRIBAND JOINT SEAL, 
OR APPROVED EQUIVALENT 

DN 375 OUTLET TO 
LICENSED DISCHARGE 
POINT 

R.L. 18.531 

INLET 
SEWER 

O 

230 

F.S.L. 19.067 F.S.I. 19.061 

I.L. 17.532 OVERFLOW 

50mm SITE CONCRETE 
65 

I.L. 17.35 COMPRIBAND JOINT SEAL, 
OR APPROVED EQUIVALENT 

I.L. 16.682 

460 x 230 PRECAST CONCRETE CULVERT 
OR CAST INSITU CULVERT <SEE NOTE 5) 

01350 RCP 

STANDARD OVERFLOW FLAP VALVE CHAMBER TYPE 1 

REFER DRG. 486/6/25-SE001 

NOTE 1 

VET VEZI TV4:4 

L.O.C. 

.V 

F 

; 

DIA. 1830 

!STANDARD 1830 DIA. 
I GRIT COLLECTOR 
MAINTENANCE HOLE 

I REFER DRG. NOS. 
IWE-BWM-07 TO 

IWE-BWM-09 
1 

LVO 
£4(.9 

GRIT COLLECTOR 

0 
O 

F.S.L. 18.035 ACCESS HOLE 

01350 RCP 

40k LITRE EMERGENCY STORAGE 
FOR DETAILS REFER TO SEWAGE RETICULATION DRAWINGS 

17.40 11..(70) 

/ 
i 

ALARM LEVEL 0.55 

77/L XL (5) 13.25 

0:3 
.23 

BP& RL(6)12.283 
IF 

pSte;)* 
XL.0 

kw mACLEAN'. 
NOTE 2 kL49) ,11,1% Registered 4, 

0 meomer ,$) 

PUMP STATION 

30 FALL 

L III 
I' II 

INLET SEWER 

I.L. 13.47 

I.L. 15.67 

NOTE 1 

4 MAX 

TERMINAL 
ACCESS HOLE 
FOR DETAILS REFER TO 

SEWAGE RETICULATION 
DRAWINGS. 

41C/A9 18.20 

1 L..C. 

NOTES 

1. STAMPED CONCRETE TO START 
200 BELOW TOP OF STRUCTURES. 

TO GRIT 
COLLECTOR 

I.L. 13.36 

TABULATION OF GRIT COLLECTOR & 

PUMPING STATION LEVELS 
REF. DESCRIPTION LEVEL 

LEVEL 1 FUNISHED SURFACE LEVEL 18.2 

LEVEL 2 INVERT OF INLET AND OUTLET OF GRIT COLLECTOR MAINTENANCE HOLE 13.170 

LEVEL 3 TOP OF BASE OF REFLUX VALVE PIT 16.721 

LEVEL 4 INVERT OF INLET SEWER AT PUMP WELL 11.940 

LEVEL 5 TOP WATER LEVEL OF PUMP WELL 13.25 

LEVEL 6 BOTTOM WATER LEVEL OF PUMP WELL 12.283 

LEVEL 7 TOP OF BASE SLAB OF PUMP WELL 10.900 

LEVEL 8 BOTTOM OF BASE SLAB OF PUMP WELL NOTE 2 

LEVEL 9 TOP OF ROOF SLAB OF PUMP WELL 18.531 

LEVEL 10 INVERT LEVEL OF RISING MAIN THROUGH PIT WALL 17.394. 

LEVEL 11 TOP OF BASE OF GRIT COLLECTOR MAINTENANCE HOLE 12.225 

LEVEL 12 INVERT LEVEL OF OVERFLOW FVC1 17532 

15-1.-04 PS AS BUILT LEVELS ADDED 

16-6-03 HT AM VALVE RELOCATED. DRAIN REMOVED SG 

8 18-2-03 HE ISSUED FOR CONSTRUCTION SG 

I.W.E. 
Industrial & Water Engineers 

A 3-2-03 HT NOTE 1 AQDDED SG 

0 2-11-02 HT ORIGINAL ISSUE SG 

msprot 
H.T. 

DATE 

2 -11 -02 

cm Rs 
ME-B9111-23B 

NO. DATE BY REVISION APPT 
mum 

RPEO 5219 

PIM NG 
15-2-03 

NOR. 

S. GRAY 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

SEWAGE PUMP STATION 

EMERGENCY STORAGE 

SECTIONAL DIAGRAM 

3 4 ill 7 9 

SHEET 

SIZE 

Al 
DRAWING No. 

IWE-BWM-23 
REVISION 

'41 

11 12 
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1 I 2 I 3 I 4 5 I 6 7 I 8 10 . I 11 I 12 

S 

CHURCH ROAD SP303 
ELECTRICAL DRAWINGS 
SEWAGE PUMP STATION 

ELECTRICAL DRAWING LIST 

DWG N°. TITLE 
IWE- BWE -OO DRAWING INDEX 

IWE-BWE-01 SCHEMATIC DIAGRAM 

IWE-BWE-02 PUMP 01 SCHEMATIC DIAGRAM 

IWE-BWE-03 PUMP 02 SCHEMATIC DIAGRAM 

IWE-BWE-04 COMMON CONTROL & ALARMS SCHEMATIC DIAGRAM 

IWE-BWE-05 PLCIRTU SCHEMATIC DIAGRAM 

IWE-BWE-06 PLC/RTU TERMINATION DIAGRAM 

IWE-BWE-07 EQUIPMENT LIST 

IWE-BWE-08 CABLE SCHEDULE 

IWE-BWE-09 SWITCHBOARD LABEL SCHEDULE 

IWE-BWE-10 SWITCHBOARD GENERAL ARRANGEMENT 

IVVE-BWE-11 SWITCHBOARD CONSTRUCTION NOTES 

IWE-BWE-12 SWITCHBOARD GENERAL ARRANGEMENT SECTIONS 

IWE-BWE-13 SWITCHBOARD CONSTRUCTION DETAILS 

IWE-BWE-14 CATHODIC PROTECTION WIRING DIAGRAM 

IWE-BWE-15 CATHODIC PROTECTION EQUIPMENT LAYOUT 

IWE-BWE-16 CATHODIC PROTECTION LABEL SCHEDULE 

IWE-BWE-17 RAG REDUCTION TUBE FOR THE VEGA LEVEL PROBE J 
A !VIACI_,,,, 

IA Registered ''' 4 
0 Professional Engim_ 40 

-0 Lf"---L------ 1TA 

------: 
R.P.E.Q.677 ' 

29-08-03 HR AS 8110.T 

I.W.E. 
Indushrial & Water Engineers 

A N -2 -03 HT ISSUED FOR CONSTRUCTION 

NO 

6-8-02 

DATE 

HT ORIGNAL ISSUE SG 

Sr REVISION AFII12 

DOJIM 
H.T. 

moat 

C1.01 

4-13-02 

Da III 
PdE-8WE-000 

ROL DO. 

MOT 

BELLBOWRIE WEST DEVELOPEMENT 

CHURCH ROAD 

PUMP STATION 

AS CONSTRUCTED 

SEWAGE PUMP STATION 
SHEET GRAWNIG N REVISION 

ELECTRICAL DRAWING LIST SIZE 

Al IWE-BWE-00 
stuff NTS 

1 I 2 3 5 6 7 8 9 
1 

10 I 11 12 
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1 2 I 3 I 4 I 5 I 6 7 I 8 10 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 

33 

.34 

35 

36 

37 

38 

39 

ENERGEX SUPPLY 
3 PHASE, 415V SUPPLY 

35k4 FOR 1 Sec. 

N LI L2 L3 

ILI 
ENERGEX 

METERING 

TARRIFF 22 

400/5A CT's REQUIRED 

(SUPPLIED BY ENERGEXI. 

MAIN 
CIRCUIT 

BREAKER 
(NOTE 5) 

I o 
-I 

801(A 63A 

250A 

(NOTE 1) 

(NOTE 1 ea) 

(NOTE 1&2)0 

924 SUB-DISTRIBUTION 

BOARD ISOLATOR 

6A 
X 

X I 

670 

671 

672 

NOTES 

REMOTE 
GEN SET 
TERMINALS 

SET 
BREAKER 

PHASE ROTATION 
RELAY 

I. INCOMING. GENSETPUNP b DIST.- BOARD CIRCUIT BREAKERS 

ARE LINE SIDE SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT LEVEL 

b LOAD ENSURE TYPE 2 COORDINATION WITH 

CONTACTORS b OVERLOADS TO NEC 947-4-I. 

3. CIRCUIT BREAKER SETTINGS 100% 

4.ALL WIRES b CABLE CORES ARE FERRULED WITH 

GRAFOPLAST SI2000 COMPATIBLE LABELLING. THE 

FOLLOWING PRERXES ARE USED 

MAIN PUMP No. 1 A 1 

MAIN PUMP No- 2 A 2 

COMHON WIRING = 6 Hs. FLOW. LEVEL. PRESSURE(. 

5. FOR CLARITY CONNECTIONS TO NEUTRAL MOT ALWAYS 

SHOWN. REFER TO DETAILED CIRCUIT DIAGRAMS. 

6. CONTRACTOR TO CONFIRM THE SUITABILITY OF AND/OR 

REPLACE ITEM 21 FOR POSSIBLE FUTURE SUPPORT OF 3 

0000 

X X X 
GEN 
CIRCUIT 

O 
1 OA 

SUBMERSIBLE PUMP No.1 I Refer to Sheet 02 

30kW for Pump Schematic Details ) 

SUBMERSIBLE PUMP No.2 I Refer to Sheet 03 

30kW for Pump Schematic Details ) 

POWER 
FAILURE (NI) 

RELAY 

(1) 20A 673. 
II-( 0 

X.4,0 
674 

< 3 PHASE 

Ki,..0 < 20 AMP 
675 

/S ...-0 ( OUTLET 

SURCHARGE IMMINENT ELECTRODE RELAY (Refer to Sheet 04 Line 4) 

lc 
6A 679 A CATHODIC PROTECTION UNIT A N5 

10A 

(N6) 

687 
CRTTEC 
SURGE 
FILTER 

N7 

CC CO 

lc 6A 680 kW & CURRENT TRANSDUCERS AUX. SUPPLY 

PUMP 1 (Refer to Sheet 02 Line 101 

N7 

X 681 kW & CURRENT TRANSDUCERS AUX. SUPPLY 

PUMP 2 (Refer to Sheet 03 Line 101 

PHASE 20A WELDING EQUIPMENT. 

0 

A 

<7 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

147 

RTU POWER SUPPLY (Refer to Sheet OS Line 61 

+ 692 A a 695 + 

Line 8 8 LINE 231 

682 X 

a 
240VAC/ 

24VDC 
POWER 
SUPPLY 

6A 683 693 693 - 24VDC VO SUPPLY --X 
(Refer to Sheet 02 

C) 0 4---< 
676 

C 
10A 

N2 -C GPO (NZ) 

10A 677 
RTU LAPTOP GPO (10A1 

DOOR SWITCHES Ci 
678 

FLOURESCENT IN RTU CUBICLE 

4=t 
684 

FLOURESCENT IN SOFT STARTER CUBICLE 
4 a 6A 

X 
685 

X 
686 SPARE 

687 
X 

2 I 1 

I.W.E. 
& Water Engineers 

MONTI 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

POWER DISTRIBUTION 

SCHEMATIC DIAGRAM 

29/8/03 NR AS BUNT 

C 9-4-03 HT MOTOR SIZE REVISED Indust-631 
8-2-03 HT ISSUED FOR CONSTRUCTION SG 

A 26-10-02 HT WIRING REVISED SG ROT 

N.T. 
art 

11-8-02 

4E. R[ 
INE-BVIE-01C 

o 11 -R -oz HT ORFTANAL ISSUE SG 

NO. DATE 81 REVISION APPS 
00:0[Erl POOL 

5 6 8 9 

AS CONSTRUCTED 

SHEET 

SIZE 

Al 

DRANNG No. 

IWE-BWE-01 

REVISION 

SOU 

10 I 11 12 
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1 
I 2 3 I 4 I 5 6 7 I 8 I 9 10 

I 
11 12 

A 

C 

415V 

2 

- 3 

- 6 

- 
- 
- 10 

11 

12 

13 

_14 

- 15 

16 

1 7 

_ 18 

19 

20 

21 

- 22 

23 

24 

_ 25 

26 

27 

28 

29 

30 

I To 

E 

SUPP( 
N L1 L2 

Y 
(From Dwg 0431-E-001) 

L3 -NOTES 
C) 

tK4 .1. INCOMING L PUMP CIRCUIT BREAKERS ARE LINE SIDE 
. 

E 

(NOTE 1&2) 

1K3 

`'.---4) 
SHROUDED. 

2. CIRCUIT BREAKERS RATINGS 10 SUIT FAULT LEVEL 8 

ENS44 

7U-4-RE 1. 

TYPE 2 COORDINATION WITH CONTACTOR 

TO EC E444 

0 3. TERM/NAL NUMBER SHOWN EITHER 01HFOIATELY BELOW. 

R TERMINAL. 

F-SO-Fi.-1 
: STARTER 

101 

' 

x...,..0.- ''..,° 11 T1 o 0 < RIGHT OR LEFT OF 

SUBMERSIBLE PUMP No.1 
W 1( 

°----D L2 7- T20 CF { 30kW 4. FUSE TERMINALS ARE TO BE FITTED WITH 100mA 

''...,-° L3 V-tY llo-- 4=C=t--0-13 { FUSE -LITRES UNLESS OTHERWISE SHOWN. 

TL1 

PE PEo 

77 76 75 

S. CIRCUIT BREAKER SETTINGS 100% 

695 24V DC 693 - 6. ALL WIRES d CABLE CORES ARE FERRULED WITH o 

I From Sheet 01 Line 33 ) 

(Amp 
TI 

. RTU -INPUTS 

' GRAFOPLAST 512000 COMPATIBLE LABELLING. 

THE FOLLOWING PREFIXES ARE USED: 

HAIN PUMP No. 1 e 1 

MAIN PUMP No. 2 e 2 

PUMP No.1 

r 

1K2-2 11/ 0 
totem WIRING = 6 Go. FLOW, LEVEL, PRESSURE) 

POWER ON 
7. PART 50 NOT USED. 

SPARE 
IL PART 1/(2-1 DELETED. 

9. PART 11(7-1 DELETED.' 

SPARE 

LOCKOUT STOP OPERATED 

SPARE 

_.....--0 °,----( /----\ )--- 
IT 

.11/01 

-0 0--k. ."--,$)- 
II. 5 

- )__, 

I/O) 

-l.°---2-° 0,--<,,,,-----\ )-- 
I3 1 

100N 

)-- C=D 
Ll 

5, ® om., 

PUPIP 1 - START/STOP RELAY 

16. 26. 

PIMP I - CONTROL (NWT POWER ON REAr 
EL 

MEP 1 - MATS RUN TETER 

V 

LOCAL RESET 

PUHP RUNNING 

SPARE 

SOFT STARTER 

FAULT OPJPPEDI 

LEGEND: 
LOCKOUT 5 

II 

43----°25 -I- RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

0 R.T.U. LINK TERMINAL 

0 SWITCHBOARD TERMINAL 

A CATHODIC PROTECTION 

TERMINAL 

E/STOP 
100 a i d03 START 1 I_ 

TeST 
AMIIMIIIIIIM. 

STOP 
104 105 106 IK1 )(9310.1--..;,01020 

6A 

,,___ 

I I 

, I 107 PC6-1 

I RE; tx4-2 
-0 ..........-0 { ..---\....)- 

06 -0 ip 0 
102 El -0 0./_(:03<,/,_________\}_, 

20 Z9 

1K5-2 

1 

0(4-1 108 HMI 

o n/05 0._:____ ..)__ 
_____-o 

30 31 

111 

---/,----------------__ ---) 

E 

- 

- 

- 

p: 

I._ I 

( To Sheet 04 Line 22 1 

695 24V DC 693 - 

RTU DIGITAL INPUT (/ \) 
</ RTU DIGITAL OUTPUT \> 

_...._........_____ 
PUMP 1 - LINE CONTACTOR 0 
21 H. 

SOFT STARTER BY-PASS CONTACTOR 

3, 

PIMP 1 - SOFT STARTER FAULT AUXILIATY RELAY 

( From Sheet 01 Line 33 / 

14op 

n RTU OUTPUTS PUMP No.1 

RTU ANALOG INPUT 
23 A. 111 IX) I/ 

lc" TK1-3 

0 
.E4 EQUIPMENT ITEM No. 

102 

TOT 

01 
FULL VOLTAGE 20 

021 OPERATiON 

1"-"AU1L21,0_122_11 

100N 

1" I" 
'--5 

01/00 
(RI R) Put*, STATUS 

111 
7 

0(6 

114 0(1 -2 113 

"31 

12 

01/01 

illkIll it, 11, 5, c - 

4141111 PUMP START/STOP RELAY 
II so 

......., °START/STOP 01/02 1K7 

FAULT RESET 

W. ' . SOFT 

83 R. 

10-2 
RESET 

115 ,4, 116 
101 69 

THT 

RESET --I THERMISTOR3 
TH2 

1)(31 

Sheet 03 Line 

PE 

I I 

RsLes 

" 

70 j 
I To Sheet 03 Line 22 I 

115455-A 

31 TO SOFT STARTER N0.2 
115485-B (SHEET 3 LINE 29) 

32 

_ 33 

, 

34 

35 p. RM A.. C L EA 

36 
Roof Engineer 

) (Gee--,6,------ 
,---_-_--- 

37 R.P.(Q.677 

_ 38 

I I. W.E. 
NOW 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

PUMP No. 1 

CONTROL 

SCHEMATIC DIAGRAM 

AS CONSTRUCTED 
39 D 29/8/03 NR AS BURT WS - C 9-4-0) NT MOTOR SIZE REVISED 

SG Industrial & Water Engineers 
B 18-2-03 HT ISSUED FOR CONSTRUCTOR SG REVISION 

A 26-10-02 HT WIRING REVISED SG T.H.THI 
HT 

OM 
11-0-02 

OA RI 
IHE-13WE.112C 

SHEET 

SIZE 

Al 

DRAWING No. 

IWE-BWE-02 0 11-0-07 HI ORIGINAL ISSUE SG 

NO. DATE BY REVISION APP'0 "m" 1404 Oa AM. 

ii r 2 
I I 

4 5 
I 

6 7 
I 

IT 
I 

'11 
I 

9 
I 

12 
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1 2 3 I 4 5 I 6 7 8 I 9 10 

415V SUPPLY 
(From Dwg 0431-E-002I 

1 E N LI 12 L3 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

(NOTE 1 &2) 

0 
>c) 

2K3 

TL2 

C=D 
L2 

0 
2K4 

/43 

.... 

,__.,' 

I SOFT -1 
STARTER 

Ill 201 310 

12 110 

13 T3 

PE PE 0 

77 76 75 
0 

SUBMERSIBLE PUMP No.2 

30kW 

2000 

LOCKOUT 

EISTOP 
200 zgl START 204 

6A 
' I 

IP 
2° 07 

202 

STOP 2115-1 
205 206 

21(0 -A 208 

2 

2K 

HRM2 

PUMP 2 - START/STOP RELAY 

16. 26. 

PUMP 1 - CONTROL CIKUIT POWER ON RELAY 

ID. 

PUHP 2 - HOURS RUN METER 

202023 2K2-T Mr3 PUMP 1 - UNE CONTACTOR 
07 

211 U. S. 

201 1 210-3 200N 
FULL VOLTAGE 

ON 202021 WERATI 22 211121 1KL SOFT STARTER BT-PASS CONTACTOR 

3, 

201031 21(3.:;atilT 330 212 205 PUMP 2 - SOFT STARTER FAULT ADOLIART RELAY 

ILT. 11. 

214 011-1 

213 IZ 0 ° START/STOP 

13 

214 SOFT 

STARTER 
11 201 

215 RESET 

OTE 70 

RS485 

O 

69 

TO SOFT STARTER No.1 

(SHEET 2 LINE 29) 

3 

RS485-A 

RS485-B 

THI 

1112 

THERMISTORS j (o31 

TO RTU 

(SHEET S LINE 8) 

695 24V DC 693 - 

1Aop 

( From 

2141-2 

Sheet 01 Line 

z , o 

33 ) 

RTU INPUTS PUMP No.2 

POWER ON 

SPARE 

SPARE 

LOCKOUT STOP OPERATED 

SPARE 

LOCAL RESET 

PUMP RUNNING. 

SPARE 

FSAITTS:TARRiPTPEERD) 

45 

-0 

-9, 

46 

,,12` 

50 

12/03 

-0 
53 

In 

f.'so.. 

55 

Cl. 
11/01( 

51 

(iK-EC 
0--( 

53 

/------0--6 

-0 
59 

61 

_______0_,...<1.E__(21(41-2/20612/07 

2K5-2 

0_2_/: .,---0-1 
12/09 

0 
63 

........--0 
64 

(67 

)-----' 

( To Sheet 04 Line 10 I 

695 24V OC 

( From Sheet 02 Line 28 1 

RTU OUTPUTS 

01/04 011 

693 

90 

PUMP No.2 

PIMP STATUS 

PUMP 2 START/STOP RELAY 

FAULT RESET RELAY 

n. 

I. W. E. 
& Water Engineers BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

PUMP No. 2 

CONTROL 

SCHEMATIC DIAGRAM 

0 19/8/03 NA AS BOIT WS 

( 9-3-04 HT MOTOR SIZE REVISED Industrial 
B 0-2-03 HT ISSUED FOR CONSTRUCTION 

A Z6-10-02 HT WIRDIG REVISED SG ammo. 
NT 

wrt 
H-8-02 

(la RI 
ME-13WE-03C 

0 11 -8 -02 HT ORIGINAL ISSUE SG 

NO. DATE BY REVISION APPG 
°WOW MOT. DO. 

A 7 I 8 9 

NOTES 

4. INCOMING t PUMP CIRCUIT BREAKERS ARE LINE SIDE 

SHROUDED. 

2. CIRCUIT BREAKERS RATINGS TO SUIT FAULT LEVEL. & 

LOAD ENSURE TYPE 2 COORDINATION WITH 

CONTACTORS t OVERLOADS TO EC 947-4-1. 

3. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY 

BELOW;RIGHT OR LEFT OF TERMINAL 

C. FUSE TERMINALS ARE TO BE FITTED WITH 100reA 

FUSE-LINKS UNLESS OTHERWISE SHOWN. 

5. CIRCUIT BREAKER SETTINGS 100% 

6. ALL WIRES & CABLE CORES ARE FERRULED MTH 
GRAFOPLAST 512000 COMPATIBLE LABELLING. 

THE FOLLOWING PREFIXES ARE USED: 

MAIN PUMP No. 1 = I 

MAIN PUMP No. 2 = 2 

COMMON WIRING = 6 8.e. FLOW. LEVEL. PRESSURE/ 

7. PART SO NOT USED. 

8. PART 2KI-1 DELETED. 

9. PART 21(1-1 DELETED. 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

E) R.T.O. LINK TERMINAL 

0 SWITCHBOARD TERMINAL 

A CATHODIC PROTECTION 

TERMINAL 

(4 0 RTU DIGITAL INPUT 

<4 \> RTU DIGITAL OUTPUT 

1/ 
413 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

mAcLEAN 
1k Resred 0 gi te 

refession tErnesr_ 

..- 
R.P.E.Q.677 

(9 
1.0 

AS CONSTRUCTED 

SHEET 

SIZE 

Al 
((Al( 

DRAWRIG lie. 

IWE-BWE-03 

REVISION 

11 12 
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B 
H 

3 

4 

Ill 

ELV CONTROL 

12 

COMMON CONTROL 

24V DC 

(Sheet 05 Line 02) 

J4 

24V DC CONTROL 

J2 

24V DC 

LCR61 (From sheet 02 line 211 

11/12 

RTU INPUTS 

LI 
L012 SURCHARGE IMMINENT ALARM 

14) I 

SITE ATTENTION ALARM 
RESET PUSHBUTTON 

LOCAL/REMOTE STATION 

SURCHARGE IMMINENT ALARM 

SITE POWER ON 

SURCHARGE IMMINENT 

ELECTRODE 

41 r1 4I 

11/13 

6) 

LCR61-1 
U 

I1/14 

PFR-2 
11/15 011-5 

8 

_ 10 112 

11 

12 

13 

14 

15 

as 
RTU PF 

76 

78 

PFR-1 

SOAR-L1 

79 

16 

17 

18 

19 B) 

20 

21 

22 

24V DC 

(From sheet 03 line 211 

12/28 

12/29 

012 -20 

012-29 

12/30 012 -30 

24V DC 

AUX 12/1.4 

tat to 

23 BLA 
11 

13/45 

III to 

24 

25 

26 

27 

28 

29 

30 

31 

32 18. 

33 

34 

35 

36 

37 

185 

1Amp 

136 

RTU OUTPUTS 

002-13 

02/12 

Ea7-44 

24V DC 

145 

02/13 6K2 

02114 

02/15 

147 

119 

151 

4' 

RTU ANALOG INPUTS 

FOR INSTRUMENTS 

RTU POWER OK 

SURGE INVERTER ALARM 

ENERGEX POWER ON WELL LEVEL 
TRANSMIT TER 

ADJUSTMENT UNIT. 

(VEGA) 

WELL. LEVEL 

TRANSMITTER 

IVEGA) 

O 

1111 

14A 

ANALOG 
LEVEL 
METER 

178 

RTLI 

vitt (Sheet 05 Line 2) 

12 

12- A1-06 
WELL LEVEL n:M11110111.41=01 

RTU 

0 24V 

180 

(Sheet 05 Line 2) 

MAIN INCOMER CB CLOSED 

BATTERY SYSTEM OK 

DELIVERY LINE 

PRESSURE TRANSMITTER 
ADJUSTMENT UNIT 

IVEGA) 

DELIVERY LINE 

PRESSURE TRANSMITTER 

(VEGA) 

16A 

16 

182 

12 

16. .12- 

4-20mA A1/7. 

12 

135 

ATTENTION INDICATOR 

(SWITCHBOARD) 

BATTERY CHECK RELAY 

( Sheet 05 Line 5 

SPARE 

SPARE 

RTU ANALOG INPUTS 

SPARE 

A1/1- 

SPARE 
Ai-i1 

,A 

146 0 
SPARE 

148 

SPARE 

I/ A / - 

SPARE 175 AI/5. " 

NM) LS SRI 

DATE ssiEnuritt 

PRINCPPL 
ENCKER 

R.P.E.O. M. DATE NINE DATE 

MANAGER 

ENGINEERING 

DATE 

PRODUCTION / NETWORK 
CIELLGAIE 

DATE 

DES/GN 

DRAWN 

11-3-03 

13PH 17.07.03 

CHECKED Brisbane City 

D 

JOB FILE 

ACRD FILE 57FD1104-RerA.OWG 

SURVEY No FIELD BMX 

SURVEYED A.H. OATEN 

184 

N7 

DELIVERY PRESSURE 

SURGE DIVERTERS 

(Sheet 01 Line 9) SURGE 

SDI 502 S03 FILTER 

5012 

(Sheet 01 Line 32) 681 

(Sheet 04 Line 14) 

502) 1 1 503E 

) 
1SOAR 

16 

12/29 

SD ALARM RELAY 

SD- 

NOTES 
1. ALL WIRES CABLE CORES ARE FERRULED WITH GRAFOPLAST 

5)7000 COMPATIBLE LABELLOWs. 
THE FOLLOWING PREFIXES ARE USED. 

HAIL PUMP Ne. 1 = 1 

MAIN PUMP No. 2 = 2 
(ONION WIRING = 6 6.e. FLOW. LEVEL. PRESSURE) 

2. TERMINAL NUMBER SHOWN EITHER IMMEOIATElY BELOW. ROTE 

OR LEFT OF TERMINAL. 

3. FUSE TERMINALS ARE TO BE FITTED WITH 1110mA FUSE 

TERMINALS muss OTHERWISE SHOWN. 

4. DOOR SWITCHES TO BE INSTALLED ON ALL DOORS. 

O 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

O SWITCHBOARD TERMINAL 

a CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

m-or 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

0 
2 

MACLEAN 
CI Registered 4, 

rofossional Engineer 

"CLOSE" = HEALTHY R.P. Q.677 

AS CONSTRUCTED 

W 5 OF 5 SHEETS 

4 

....1........r ''...-..---..-.. Brisbane _..---...-...- rmied.-1. BELLBOWRIE WEST COMMON CONTROLS AND 
0Engswalyi DEVELOPMENT CHURCH ROAD ALARMS Waterjalli i PUMP STATION SCHEMA TIC DIAGRAM 

H 

.11 

SCALE NTS 

2 

3 

4 

4 

DRAWING W 

IWE-BWE-04 
AMEND. 

5 

6 

7 
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1 

3 

4 

5 

OSOVAC FROM 

SUB-DISTRIBUTER BOARD 

(Shoot 01 Lies 371 

AM 61.2-1 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

R11.1 POWER FAIL 
RELAY 

ISM./ 04 Lino 131 

NOV Al 

BATT 
OK 

A 

249 DC 

POWER 

ON 

1 

'RIO 

2411 DC SUPPI.F_S 

. SURCHARGE LEVEL " PRESSURE 

IMMINENT TRANSIITTER TRANSMT TER 

IL 

3 40 
S ANT 

15 TD 

ria 179 

5 ANT 

A 12 

SPARE 

182 1630 9 w0 
SAP S Alf 

5 A/C 

02 1 

- 
2 X 6.5 Ah 

BATTERIES 

0 

21.1/ CC 

13.111 OL 

(Sheet 03 Lino 291 

TO SOFT 
12 STARTERS 

I AMT 
11 111 012 

A 
re 
CC 

3V 
S NIP MIER 

111 13 
13 

0 

8ANK5IA 
KS BOOM 

56K 

FIT 1 Eel 1-1fl 
:721.E3 1-1113 

POWER k P2 P1 J RS 232 PORTS 

-a a sum. 
CONNECTOR RS 405 PORTS 

cl? 

g g 

DIGITAL TOUTS MODLA_E No. 1 

TEISTRA 

JACK 

REFER TO SHEET 6 

T.- 

O 1 2 7 ELI 

MOTHER BOARD 

El CORR 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ANALOG MPUTS 

DIGITAL OUTPUTS MODULE No. 1 

E2 7 6 5 0 COMM 

't zit 11E11111+ 
REFER TO SHEET 6 

REFER TO SHEET 6 

11 

I 

! 
. Z. . gggg 1 ] . 

G of %.--,----) 
REFER TO MET 6 

NOT USED 

N 

16 17 TB 19 021 22 23 24 25 26 27 211 29 30 31 COMM ET 

DIGITAL ROAMS ROOM No. 3 

DIGITAL INPUTS NODULE No. 2 

EXTENSION BOARD 

ES COMPI 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

mI 7 3 COMM E8 

ANALOG OU 1 PU TS 

DIGITAL OUTPUTS MODULE N.. 2 

A ( 
E6 7 0 COMM 

CO CO 

REFER TO SHEET 6 

.""NePRINCIPM. R.P.E.O. NO DATE NAME DATE 
ENGINEER 

MANAGER 

ENGINEERING 

PRODUCTION / NETWORK 

041E DESIGN C.1. 11-3-03 

194/13 AS MAI IR dim OPPI 17.01.03 
DATE. 

NO. DATE AUMCMENT MI MS CHEMED Brisbane City 

A B C 

N N N 
;;. 

REFER TO WET 6 

NOTES 

1. TERMINAL NUMBER SHOWN EITHER IMMEDIATELY BELOW, RIGHT OR 

LEFT OF TERMINAL. 

0 

A 

AI-32 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

M.O. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

JOB FRE 

ICAO FTLE 51F0005 RovA.DWG 

SUM' No. FIELD wax 
SURVEYED A.H. DATUU 

Briwatsbaneres=----1. 
PROTECT 

BELLBOWRIE WEST 
CHURCH ROAD 
SEWAGE PUMP STATION 

TITLE 

PLC/RTU 
SCHEMATIC DIAGRAM 

G H 

SCALE NTS 

p, MACLEA 
Registered 

Professional FiU gnear 

R.P.E. .677 

AS CONSTRUCTED 

W 6 OF 15 SHEETS 

DRAWING W 

IWE-BWE-05 
ATTEND. 
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1 

2 

3 13 

SUPPLY FROM BATTERY { Y2 

4 SURCHARGE 0111011/IT HULDIRODE i 12 

5 SPARE { 
SPARE { 

6 
SPARE { 12 

15 

7 RIU SUPPLY { 17 
111 

RAM SUPPLY 111:11 
8 

RTU RTU RTU 
TERMINAL STRIP TERMINAL STRIP TERMINAL STRIP 

UV DC SUPPLY JB 

9 
POWER ON RELAY 011 Lam, 11/00 

10 SPARE 

11 

12 

181 

17 

19 

20 

21 

EMERGENCYSTOP 11/03 

SPARE 

MI 

22 

23 

25 

26 

13 
SOFT STARTER FAULT RELAY 5(5 L 11/65 os 

27 

LOCAL RESET IV06 

_14 A 181 

PIMP RIADINGRELAYTIC3 I 07 

15 

16 

SPARE 

SPARE 

17 
SPARE 

18 SITE ATTENTION ALARM RESET P/8 L 181 

711 

29 

31 

32 

33 

31. 

35 

36 

37 

38 

39 

tat 

11/12 

181 

STATION LOCAL/REMOTE 4113 11/13 

19 181 

SURCHARGE 00101ENT ALARM RELAY LC61 11/14 

181 
20 SITE POWER ON RELAY PF11-2 L 11/6 

11 

21 
249 OC SUPPLY 1 18 

22 

23 

1.2 

7./4* 
44 

45 

46 

48 

11/03 

IV01 

11/01 

11/03 

11/05 

11/06 

11/07 

11/08 

11/09 

INTO 

11/12 

11113 

II/14 

11/6 

49 01/ DE 

182 

POWER ON RELAY 2111 L 12/16 

SPARE 

24 
EMERGENCY STOP 

SPARE 

25 SOFT STARTER FAULT RELAY 2KS 

26 LOCAL RESET 

MC RUNNING RELAY 2143 

__ 27 
SPARE 

- 28 SPARE 

29 
SPARE 

SPARE 

30 
RTU POWER OX 

31 SURGE CdVERTER ALARM 

ENERSEX POWER ON RELAY PFR-1 

32 

33 

34 

35 

36 

37 

SPARE 

50 

51 

52 

53 

54 

182 

12 /21 

55 

56 

59 

60 

61 

62 

Ly..-,of2/ 22 

La 182 

12/23 

Ja2 

12/28 

182 

182 

12/30 

65 

66 

67 

6 

69 

70 

71 

72 

73 

75 

76 

77 

78 

79 

00 

81 

82 

I 

I 

12/16 

DIGITAL 

INPUT 

MODULE 

1 

24V DC 

12/17 

12/10 

12/19 

12/20 

12/21 

12/22 

12/23 

12/24 

12/25 

12/26 

12/27 

12128 

12/29 

12/30 

0/31 

DIGITAL 

INPUT 

MODULE 

2 

24V DC 

21.9 DC SUPPLY Y 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

MAIN INCOMER (B CLOSED 

BATTERY SYSTEM OK 

SPARE 

SPARE 

183 

AU 

BLA 

13/41. 

183 

13/45 

-/°- 
11111:=ZR Elk 
13 0 go 
13 MUNI go 
En 0 
El 0 op 
GI 0 mi El= 01111 1E10 mg 131151.1 
13 0 
13 0 
El 01 
LO MZE:211 ge L10 op 

El 0 
MERL= go 115,0 1210 
EMINISall 00 mg 
CM 01 no 
KM =RUN 0 im 10 

111P111 
mg 
Ng E110 11301.1 

am soPmi Eampoi 13/46 

La Lima. 

OV OC 

13/33 

13/34 

13/35 

13/16 

13/37 

13/38 

13/39 

13/40 

13/41 

13/42 

13/43 

13/1.6 

13/45 

COMM 

DIGITAL 

INPUT 

MODULE 

3 

24V DC 

21.9 DC SUPPLY { 113 

01/00 
PUMP I STATUS 

INCOCANON 

PUMP I START / STOP 

RELAY 1116 

PUP I FAULT RESET 

MAY 017 

PIMP 2 STATUS 

FOCATIM 

PUMP 2 START / STOP 

RELAY 2K6 

POMP 2 FAULT RESET 

. RELAY 2147 

118 -iE/- 
el /2 

119 

01/01 

12 

01/02 

/2 

120 

123 

SPARE 

01/04 

12 

124 

125 

- 

. 01/01 

01/02 

OVOI 

01/05 

126 

127 

128 

119 

- 
owtr: 

SPARE 

01/06 

/2 
135 

241/ DC { 136 -3E1- 
131 

SPARE { 

02/08 

SPARE { 

130 - 
01/06 

131 

LIZ 

133 
01/07 

134 

10.2 - 
02/11 

143 
SPARE { 

0/04 

NO 

NO 

No 
DIGITAL 

No OUTPUT 

MODULE 
No 

1 , 24V DC 

No 

NO 

_. 
ATTENTTON INDICATOR 

0 2/12 
5 -......-°- 

02/12 

(SWITCHBOARD) I n 0.6 --,./0- - / 
1 

13 
147 -;--°- 02/13 

BATTERY CHECK RELAY 61(2 1 

HA -...--c- - 
02/14 

SPARE { 
SPARE { 

SPARE 

SPARE { 

SPARE { 

SPARE 

SPARE 

SPARE 

WELL LEVEL 

TRANSMTIER 

DELIVERY LINE 

PRESSURE TRANSNITER 

MAIN INSTRUMENT EARTH 

15 

12 

A11/6 

36 

17 A11/7. 

150 

151 
02/6 

152 

153 

ISA 
A11/0. 

COMM 

NO 

NO 

NO 

DIGITAL 
NO 

OUTPUT 

.0 MODULE 

2 
NO 24V DC 

NO 

NO 

155 lo- A11/1- 

156 

151 SHIELD 

158 
A11/1. 

159 
A11/1- 

160 

161 SHIELD 

162 

163 

164 

A11/2- 

145 SHIELD 

616 -1E1- A11/3 

167 
A11/3- 

168 

169 WILD 
170 -EEI- All/ /. 
171 

A1V4- 

172 

021 510E1.0 

174 
A11/5. 

175 
A11/5- 

176 

177 SHIELD 

178 
35 

179 

100 

7./3' 12 14I1 

131 SHELD 

182 
16 

183 

184 

12 24V DC. 

AIv7. 

185 SHIELD 

66 El 
E/1 

187 El 
E/2 

188 E3 
E/3 

139 EL 
E/ 

190 E5 
E/5 

M1 E6 
E/6 

192 El 
E/7 

193 ER 
E/8 

E9 

195 RIO 

ANALOGUE 

INPUT 

MODULE 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL () RTU DIGITAL INPUT 

RTU DIGITAL OUTPUT 

1, 
RTU ANALOG INPUT 

EQUIPMENT ITEM No. 

AS CONSTRUCTED 

PRITCIPAL 
ENGINEER 

R.PE O. NO. DATE NAME DATE 

e AS MI ra 

MANAGER 

ENGINEERING 
DATE DESIGN 19-.3-03 

NO DATE AMENEVENT rims 
PRODUCTION / NETY4304 
DELEGATE 

DATE 
DRAM DPM 17.07.03 

GITE01ED 

CB FIRE 

ACJD FRE 57197006-MtvADWG 

SURVEY No FIELD BOOK 

Brisbany City SURVEYED AM. DARN 

A B 

PRO/ECT 

fsbane IWcfg-r BELLBOWRIE WEST 
"....1Nehurhi CHURCH ROAD Water row SEWAGE PUMP STATION 

G 

TITLE 

PLC/RTU 
TERMINATION DIAGRAM 

SCALE NTS IF 7 OF 15 SHEETS 

EIRAWNG N' 

IWE-BWE-06 
OVID. 
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2 3 5 6 7 8 9 10 

11111Ro 011 coscoproi MANUFACT1120. CAIA1017.1 lb 503 20 
UR 

SENT ID 56180 OMER 
OAR 

(060(117 RIVALLED 
TwI. OATT 

II 1 ARM ORRIN ONIEC 105--61-15-277 

013 1 ARIL WIRER ALARM RELAY (ROI( 00-2759 

11 1 PUN OMIT BREAKER %PAD MASAN 
6-29111/60 . UX1072313 =ORM 

DRAMS PORIEPTH ROLM 

Lt t EN ST (RUT RAKER WC= TEIASAX 
62514251 101800X8 0100500250 

MARS IVANDEPOIRANILET 

11/ 2 POP CSICLIT WAXER 911110 IERASAKI 
)11-12931/12 0/1111 
evsrazolo unto 

03 2 RIP SOFT STARTER 1101001 
(3016 0-045 

NO2190 CUTT1 

V. I 518-051607131 WARD (IS SIROVERG 
SUB COMIRACTOR 10 

REC06111703 

05 I 501-13151611U119 801510 011556 MASAO 10297061 - 

16 4 
6.62DIT TMERS 112 UM (A10 NT 83-297-0 D1010311 10911 PISF.46 1107111 

17 2 011, LTINTALECRS SMOOT t 50001 I SEE 14311 2. 90 2 1 

II 2 
POP WI STARTER 

BY-PASS DATIACTCR 
SREOER 1 5001 CA7-65 

6 2 REP stews 6X111101 506110 1 501.01 07-1.411.0 

V I PHASE ROTATINI RDAY MOLLER 01142928-1 

11 1131 USED 

CI 2 RIP *VIRAL (ART. ABM 16210 11x11 I 

TIA 2 Rif MORAL 1110 ALSTON COPPER 10111 

03 2 RAP 1600=1 CI 0014001 PISTRIPENIS 711-9631 111/5 

P. 4 1511811017 FU56 ALSTON RS2111 

0.1 6 FUSE CAROMS ALSTON Rig 

IS l CI 161 MS RPM SAK11/35 oioson . 

sc 2 EAD PLAIE (IPPON AP 032910 

15-2 4 511( ON 2 WAY Kum°, 0052 1130791 

53 1 SLEEVE KUPPON WO 0313011 

15.6 1 scow KUPP(6 - 03 ionuel 

II 2 REV AMINIER (10191011 NSTRUMENTS 243-6266 11-100/611 

0 2 KUWAIT TRAISINIER 120211E2 11611-102 

VT 2 DOM TRANSOUCER KAMM 11100-ALI 

19 I. PRASE FATURE RELAY 00600111151=ENTS 252 -PSAW 

20 1 PHASE FOLK 07011 BREAKER MASAO 01116-336 

21 I 3 PHASE OUTLET 0111)1 BREAKER 166500 00111-320 

21 1 1PHASE OUREI MOO BREAKER IRAS= 0016-194/1 UNE 

23 I re ((9561. - 41163/2/30 

21 1 RN UP-200 00 01011 BREAM 11105A1 0016 -02.1/1 UHT 

25 1 SW/110 FUSS OWLET BEAKER MASAN 0616-136 

26 1 CADITIK PROM= (12(1112 BKR TERASAKI 6416-106 

27 1 MCC POWER SUPPLY ONTO SKR ORASAIO 0116-206 

20 2 TRAPICKERS ORCUII BREAKER MASAN 0614-676 

29 1 661 CROAT BREAKER 16014111 006-110 

30 111 USED 

11 4 SPAR MN BREAKERS 10105611 1711416-026 

32 2 S1001 0001 MICRO SWITOIES CANSCO 9116 

13 2 51/130 8W NIERNAL RUM 111116 1160 08011111 

16 1 . WELL LEVEL 16(12(11 C0019110 161511611125 144-00(6 1-2106 

35 1 PRESSUR TRANSMITTER VEGA 080 

75.1 1 PRESSURE ADDSOENT Uhll VEGA VEGA 1191 

16 1 NE11.17 LEM TRANSMITTER VEGA 076 . 

36-1 I WELL MIL ADISMENT 1101 VEGA VEGA 1612 

36.2 1 RAG REDIETat MEE 

37 2 PIMP COM% °INUIT BREAKER mos= 06116-106 

30 2 RIP NOURS RN METER NATIONAL 11109 

39 INT USED 

41 2 RAP START/5= RELAY tits 6120-U-2166( 

41 2 CONTROL CINUII 01 RELAY OM 69213-1.1-210VA( 

41 2 RIP FAULT MAY Inn 6128-U-N0VAC 

13 NOT USED 

14 NOT USED 

45 I RATIO COAX. SIESE PROTECTION POLYPMASER CORPCNATION. 6-502012 

46 2 PUMP SEAMS 11.100E01 SUM tf5P-P430.0 

41 2 HAP SEMI 17.191 MI TON SPIECIER 0 RIO 0011331 %0 

UT 2 PUMP HERD SICP 01158 BUTTON SPRECTIER IT SOUR 0?-1115343LX01/11 

49 2 PLOP RESET PUSH ENRON saccofo 6 sow 051 -F69.X11 

50 1 PL/1 STOP F1191 851101 SPRED(0 1 50419 1759 -F)3100 

SI 2 PUMP FAULT RESET RELAY 12111 61213-U-240( 

52 2 RH 5101/510' RELAY 12161 026-0-21110( 

11111 lb OTT OESCRITIEN NURFACTIJOER CAIALOON No 
SCOT 10 

PATE 

96 10 5101 BOLLER 

Oat 
COZRELRY NSIALLED 

rt. UTE 

53 I MORO ALARM RELAY 72.1.010 01. 1411 -2 

54 1101 USED 

55 2 POW ONTRO SELECTOT SW. DAUS t KANO (.001-1210-1131356/01 

56 1 9TE 61IE0T011 RESET MOIR 1 50111 0'0460XII 

57 MI USED 

59 VDT 50E0 

59 1 921 A1I11601 ALARM WREOER 6 5001 OP -15110 

60 NOT USED 

61 1 3 PRASE OUTLET (LPSAL 555147011 

62 1 !PIO% WRIT (MAL 5613 

43 1 01111101 LITC CLPSA1 BPITSCII 

66 I EARED 1110 CUPSAL 01651311 

65 SWITCOMARD TERTINALS F1076 

63 16 ANALOGUE 115C01IECT ROM 111-5 

652 It '1713 PLATE ROE( TO SUR 116.5 

651 26 FUSE TRIVIAL REIM LE -51(51 

65.4 26 END FLUE MTV TO 9IT UK -S 31051 

65.5 26 RISE CAROM% 29109115 FUSE MOWN 

6.6 01 woman' TERINAL PHOENIX 0 -5 

653 5 10 RATE PHOENIX TO 912 111-5 

65.1 9 FRO STOP PROM TO 90614 

66 I MAIN NEUTRAL ON 11950T. 10166 

67 1 PUN EARTH LINK 0.1115.11 rues 

0 I 6516114101101 EARTH IAN CLPSAL OP165(13 

69 MI USED 

11 1611.190 

71 NOT USED 

72 NOT USED 

13 1 2490C 3ALNEAR POWER 291(1 POWER BOX E 24/13GP 

74 I 2410( ONTO BEAKER . MASAN 91616-106 

75 I 12111 SURGE ROME= FILTER (TOTE( 91111016 -SF 

76 1 (61111700 PROTECOM 012 

77 I 0611130 DWANE MERTORX DWG 110143 OEM./ 

18 I BATTERY VENT FA= mow 

79 I R11.1 UAW EPA CLPSAL 15 / 419 / 440 

10 2 ORINTACTOR HAREEM. 056 13161013 2168015 

II 2 MOE ADAPTOR 100(0061 
056 1316163 11640130 

112 2 PLUG TOP MAREOTAL 

83 1 RTU POWER FAIL MAY 1210 281784-210VAC 

84 2 RIU BATERY 0501010 war QM 101221-11-116( 

e5 1 RIU POWER RIVET 13.11EX P011021 PBS 41-51 

06 Rill tIV/2410E CONVERTER POWERBOX VTA 26(21 

87 2 BATTERY APOLLO (009/111 

01 I ROM IMO IR-9110R/1 

89 l EXPANSION BASE 11100 1195EB1I 

90 1 2(1196111 TAIT HUNTER WATERTON P0556 

91 2 DOTAL (PUT MOYLE 5110X 1105011116 

11 I DUMMY 1.0010 SOUX 810500111 

93 2 06161102PUE MODULES SYMAX 80051116 

94 2 ANALOG% MUT 1600 101110 WATERT/01 PDS/A/ 

95 2 CP. PLUG/500El 011 CLPSAL SIC %RES SWAM %Rum 

16 NOT USED 

97 I 0000 R.F. NO 511(15 113806-12 

47.0 I ANTENTA KASE 5030 6210E1 

97.2 I COAX (011 ourrateu 9.1.11101.5105 FAN . 

97.3 1 COAX (ABLE EXIERNAU R.F. NOUSIRES RE213 

97.1 1 (OAX 01.1.6 R.F. METRES . 914 

91.5 1 COAX RUG R.F. 101510E5 881 091E1 

115 2 COAX PLUG R.F. ICUSTR(S NOT RALE) 

97.1 I U (LAMPS IP 101751105 IN 

NOTES. 

1. PART 87: BATTERIES ALTERNATE BATTERIES MUST BE 

SEALED LEAD-ACID. RECOMBINATE TYPE NOM. 12V. 7Ah. 

2. ITEM 50 TO BECOME NOT USED. 

29-08-03 MR AS BUILT 

9-3-04 
18-2-03 

Hr 
HT 

ITEFIS t 1.1. 1 3, 8. 80. el 1 132 CAT. Nos REV 

ISSUED FOR CONSTRUCTION 

A 26 10 -0 2 HT EOUIPNENT REVISED 

0 11-8-02 HT ORIGINAL ISSUE 

NO. 0611 BY REVISION 

5 

I.W.E. Rout 

SG Industrial & Water Engineers BELLBOWRIE WEST 
SG 

CHURCH ROAD EQUIPMENT LIST so MOTO, 
H. T. o-o-o2 

Ealk 

[WE-OWE-07C 
SG 

SEWAGE PUMP STATION (MUD POOL tin VIEL 
APPT 

6 10 

AS CONSTRUCTED 
. 

SHEET 

512E 

Al 
RAU 

(PAWING No. 

IWE-BWE-07 

REVISION 

12 
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A 

B 

1 2 I 3 G I 5 I 6 7 8 
I 

9 10 
I 

11 I 12 

B 

NOTE: 

ELECTRICAL CONTRACTOR TO CCIPTPLETE AND 
FOR APPROVAL PRIOR TO ORDERING AND 

SUBMIT 

INSTALLATION. 

(".:1 

TO PRINCIPAL 

0 

(ABLE No. SIZE mmi (ORES 

- 
TYPE LENGTH Im) FROM - TO - VIA ROUTE 

CORRECIIT P1STALLED 

(ABLE FUNCTION 
H UAI DATE 

P01 240 (MOD 4 Circular ENERGEX Supply to switchboard Incoming Mains 

P02 10 Building wire Switchboard to earth stake Main Earth 

P03 35 (MINI 3earth Flexible Pump I to Switchboard Pump 1 Motor 

PO4 35 (MINI 3earth flexible Pump 2 to Switchboard Pump 2 Motor 

X01 lo Loss Coax Switchboard radio to aerial Radio Communications 

(01 Special Wel well level Transmitter to switchboard Wet Well Level Signal 

CO2 Special To switchboard Delivery Pressure Transmitter Delivery Pressure Signal 

_.... 

a q \: 
84 
ad 

E 

H 

. 

P. 
mACLEAN 
Registered 

refesdonal 4160 4 
R.P.E. Q.677 

I. W.E. 
Industrial & Water Engineers 

MOW 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

not 

CABLE SCHEDULE 

CO AS NSTRUCTED 

B 29-011-03 NR AS BUILT SHEET 

SIZE 

Al 
DRAWING No. 

IWE-BWE-08 

REVISION 

A N-2-03 HT ISSUED FOR CONSTRUCTION SG Num. 
N.T. 

MR 
11 -0 -02 

f.... RA 

GTE-BK-08A 
0 II-8-02 HE ORINNAL ISSUE SG 

NO. DATE BY REVISION AFR O 
KO= MA 11G. MM. 

1 I 2 
I 

3 I 4 
I 

5 
I 

6 I 
B 

I 
9 

I - 

10 I 11 
I 

12 
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1 2 3 5 6 7 8 9 10 

ITEM IN DESCRIPTIM MR 1 LABEL I AF 11111155111T1 TETI FEIN MAIM/ / RIM CEIDARRT NISTALLED 
MA 

ITEM lb DIRRPTOI U.63. 1 EMI 2 If 1E0551111 

MR, WPM 51CP 

Demo STOP 

LOCAL 

RESET 

1 11T MINI 

too 
taa 
Ms 
too 

RATER)/ / MOUE 

IRAFFILTIE 

W/B/5/ 
TRAFF0.1TE 
V/8/51 

CMSICILLY MIMED 
Maul INN 

13 480 MUM LICNINEG ARRESTING Lao IRAMITTE 
VAN 0 POP STOP 11.191 BORON 

POP 

-.-MGDET sup 
LOIN 
RESAT 

11 MAR cran BREAM 
PUM 5111101 

MA 
On 
too 

TRAFFOUR 
B/WAS 

it MR RERI REM EUTTIN 

12 POP (TNT ERWIN . PUP No I 

WY WA 
AUP No 1 

VAII 

PLIO-114 
SUN 911 

PLOP Nil 
501( 

kw 
Am 
lbw 
Cr 

TIE 
W/BA/ 
MARTI' 
1011/11 

SO 

51 

PPP STEP RISH WW1 

111.W FALAI RISET PB 

SIB 

RESIT 

SW 

RESET 

Um 

Lao 

IRAMILTTE 

WON 
TIGURILTR 

W/AVW MP SUFI RAMER 

OA su3-o6ramm41 WARD US 91106T1130111 MAW 
32/123 - 

A. 
tolo 

Twfourt 
WAN 53 PUP, START/STOP RELAY 

IC 2kf 4. 5RAFFM.111 

V/B/V 

131.1 51 SURCHARGE ALUM 
Z UI 

SURCHARGE MIMI 
oo t 

1s1 
IMAIKETTE 

V/B/V 

Oil SI 

OS 55 F119 DRAMA SEUETOR N. PUPP CO PM (.01101 /No TRUFOLT 

MA/ 
11 MINT TRANSFORM 

agall TRANSFORM ((0111 MARSPINNER tos 11USTRYIE 
14/11/1 

S4 SITE ATTER= ilsil MARPI CRT le MARCUM 
WAIN 

ILI 17 

17 PIMP CONTAITOR 
10. 

CO(11111001 

111 
CORACTOR 

Us 
toA 

IRAFFOLTIF 

V/B/V St 

17) 0 SITE A(EDITOI 0.11214 
111111031 ALARM too MAR-1111F 

VAN 

Al 0 

01.3 11 ) MUSE OUTLET 
1 0 01011 

POI 147 MITTEETECO 

lam MAURER 
V/B/V 

11 BY-PASS EINAACTOR 
10 

B1 -PASS COMACTOR 

En - 

111-P153 EMITAC10 
cos 
leo 

TRAFFOLTTE 

WAN Al 1 PHASE CUTLET 
10 I 

NCO IMMITEM 
4Ns 5800(11 11 

warn/ 

A . 0 NEURAL UK 
WU/ Am. TRAFRIXTE 

ii/13/11 

0 Al EARTH 11101 
FARM 1 IRAFTOLTR 

W/BA1 

SS 

a PUP RAW kw II. 1 

. 11/1.110 

PUP lb 2 

NAM W 
ISUR01.111 
W/B/W 

111 

ILA 01 

I) 010 1610.1101 CI 
FM NP) 

04/50 
pow IR 2 

- 170/51 Um 
MURIA IE 

W/B/W 
"15.3 

- 

0 MS1R111311 FUSES 
Fl 

2/203 
FT 

2/203 
Am 
Imo 

IRMICLYIE 
W/B/W 

0.4 

11.1 35.5 

15 Cl TEST TIE 
TIT 02 ' San MAAFOLTTE 

W/BAI 
35.6 

RI 55.7 

15.2 MN 

15.1 11 MAN MURAL LEK 
NW KRAAL IRATIO. I 

W/B/W 

15.4 67 11M1 EAR/H (M HAM GRIN Go 101.155 01 
11/8/11 

IA PUMP WRIER AM No 1 PUMP No I Ur TRISKETTE 
WAN 0 MSTRUMENTATON EARTH LOX 

IISIRMILTIATIM 
DNB 

Um 
11o. 

TRAF50.111 

VAN 
17 Mt !RANSOMS 41111 

110141111 ARMORER 
SIATT 

1101311 RANSCILICIN 

lot 
Um 

IRATRAYTE 
MAN 0 

- 

I (MEW 'RAMMER RI IT1 

(UMW IRANSCULER 

III 
MUT RUMMER 

Wm is IRAFFM511 
W/B/1/ 

71 

TT ROSE FAIAIRE PRAT 
PFIT 

PHASE FAA MEAT 
too 
lea 

TRW-MI.1f 
WAIN 71 

Zs PRASE FARE MKT BREAKER 1 
PHASE /AUK 07.0 cm AWN/TIE 

W/8/W 
11 

ZI 3 MUSE 0111111 CRUM BRAM 3 NUB MAIO 
TOR 

1 

co. 
I1AROL111 

bi 'W 

73 .100C 31 (MAR PPM RIPPLY 
24111C POWER SIPPLE 4o. IRAFFOLYTE 

MAN 

0 1 PHASE OURE1 MAT BREAKER 
1 NA mar Ano YR 

WAN 74 71,1X OW BRIAR 
I/O SOURLY 

KAY[ 

Tr TRAFFELYTE 

lo/B/OT 

23 RED 
RCII MM. LOITS t SPARES los TRIMLY% 

75 

21 RTU LAP TOP GM CRUM BIT 
111.1 LAP TOP GPO 4011 MITI 

WAN 76 

25 SW/BORER CIRCUIT BREAKER 
SW11013000 URI S Us -ILUFOLVIE 

W/B/W T1 BATTERY MAIM RIR BATTERS TRAff-OLYTE 

W/B/W 

76 CADIZ( PROTECTION MUT SKR 
(ADM PROUCOM lsoo TRAHOLY11 

71 

11 141/CC 50313 SAPPLT CPC1.11 BRA 
AMC POWER SUPPLY tom 40.40/W YtE 

VAN 71 RIO LAPTOP CPA RR/ LAPTOP 

GPI 
ING 

Imo 
IRAff01.115 
W/B/W 

to TRANSatilERS am BREAKER 
RUMMERS 

' 
0ffa 
loo 

TRIFFoiVE 
II DECONTAUOR 

PUMP lo 1 PUMP NO 2 Goo TRAFF0011 
VAN 

29 RILICKLIT BREAKER 
APPLY 

4cm 
las W1RAFFOLTR AN 11 

31 12 

SI 13 RID POWER FAA M EAT 
TRAFFOLTTE 

WAN 
II 14 ITU (MERRY OISDIARGE BRAT 

BO Um IRAFFMTTE 

If/B/11 

33 15 1111/ POWER RIPPLY 
RR/ 

POWER SPPLT 
Us 
Imo 

'RAMER( 
WAN 

A WILL TEM 11710701 WEIL (1303 is narroolf 
WON Ttft4vDE (MUTER 12/24.10( 

CONYETTER 

4o. 
TA. 

TRAFFERYIT 

VAN 
35 PMSSLIRE TRANSITIER RETAT 

ROOM 
TRUISIIIITA 

/r MARMITE 
W/B/1/ 

36 WELT MEL IlLUISMITTER 
IRE LEO 

TRANS/110ER 

loo IRAff01.11C 

37 FOB CONTION ORM MP No 1 

COMM 
PUP NA 2 

COMM 
Am 
Ws 

=TIE 
W/B/W 

3$ MAP II1R5 Rx 111111 
FUNS RN 

1Yif4 Ro I 

HOURS KM 
PUP No 7 

/n 
Lor 

1RAS10.111 
VAN 

10 

0 

41 (CUM (ear a RELAY 
ON 

ACT. MI CU ON 

to. 
loo 

1101 0011 
1011141 

42 PIMP FAULT BRAT 
05 7X5 tap 1RAFFOLTIE 

11/IPW 

/7 PIMP TRPPIO 14( FAULT FALLI 4ro TRAFTOLTIE 

Wien/ 
44 PUP AVAIL MAT AVAILABLE AYAAABLE Am TRAEFOLTIE 

WAN 
0 

41 FOP STATUS MAWR TOMO Am TRAFFOITIE 

57/(3/4 

17 NAP START P500 1511101 
PUTP 

' RAW 
PP U 

START 

/ on 
1os 

TRAM/ATTE 
V/B /V 

11011 

LAMES REIS) AMEBA ASSCGAIED EO2P107 

LABELS GOSTRITED BY SIIIRMARD WILING ISE RaCRAIED ED OT AGO MT UM 

TUT Too SECINID BY SNOE CAINE It 51 ME EMBER 

MACLEA 
RRgdtmNA 

I. 

I.W.E. 
& Water Engineers 

1410.11X7 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION LABEL SCHEDULE 

AS CONSTRUCTED 

Industricl 
29-1111.0) NR AS (AT SHEET 

SIZE 

Al 

DRAWING No. 

IWE-BWE-09 

REVISION 

A 01 -2 -03 NT ISSUED FOR CONSTRUCTION SG WPM 
ILL 

Nut 
11-8-02 

020. Ftt 
DM-OWE-09A 

0 11-1-12 HT ORIGINA1. ISSUE SG 

NO. DATE BY REVISION APP-I 
RFC MI. Da 11.111. 

SOU 

5 6 9 10 11 12 
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1 2 3 4 5 6 7 8 I 9 10 - I 11 12 

G 

A 

B 

- RIR ILITTEINA SEAPORT 

- 

-------- 

G r t6Z0 
20 

_ 

fi '" 
r- P.... 

ef - 
fi '''; 

-...--- 

0411 CAL CAP 

SIN SKID 
0616.411AIRSED YALU PPE FIXED FROM RUE 

- 760 TRUER II Al B 

?LIMN PM VENT 

20 
700 

AGOG 911 ROOF RENZINIE 
REFER DELL ( -11 D r+ E l- F r+ IF 

... = 

I h 
IL_ 

MAE N 

A 

1r 

C 

ir 

= II a 4 

L 
1 

/I 
RENA OETA1B 

VER111 wan 1101 SHOWN 

..... 

OCCR S SEOEB PADLOCK 

IP 

9.1f SKID 
REFER DETAIL 10 

STBEW RUST1 WITH DOER 

_ 

DOOR I BEY ROAM COM 2 KEY PIMA 
..._.-3 

00011 3 KEY REPMA 

ii 
4 

\ / 
STRI MD 

TRUER WAR BI 

WELD FLUSH WITH DOOR 

- 

X 
X 

_ 

L_ 

[ 

[ 

0 

U 

1 

I 0 

1 

1 

I' 

1 

II 

116.\4\ 

r n1 
DETAIL 0 

ENERGEX METERS 

- 

LOX ICU= 
MP MLA A 

BE 

i 
[ 

i 0( 

OVAL 0 

artzr 

DOOR STAYED WS 

B 

DOOR 6 REY RCOLI 

[ 

[ 

KUM CTs 

OM MOM 
XXX AM A 

0 

-=..-.. SIN SHUR 

111 
1 

1 

REFER DUAL e 4 n Ill 

. 1 

1 

DCOR STAYED 13S' 

.--,---7. 
RN SHELD 

MUER CURBS 1 I3 
11 

WW1 MIX ~WI MIN PRCOF YIN 

DOER STAYED 105" - 

1-4 

/PRm 

[DOOR 7 KEY 11(0641) 

[ 

f[ 

OUTLETS 

02X =MAO 
XXX OM A 

0 
PROOF 

MO MARI 
MX WA A isd 

DOOR STAYED 115' DOOR STAYED RV DOOR STAYED 101" 
Or 

-1 
FOLD DOWN TAG 

REFER DUAL El 

Tr 
DUAL N 

RAO sr GAL N/F ELBOW DI 
041 GAL RANGE 

IT-I 1;1 4-1- 

CETAIL P 

350 

14-.: 
efel- 

0 

400 600 
che NEOPREKE GASBET 

0 TOI WITH 316 S/STEEL 
BOLTS MRS t WASHERS 

REAR VIEW 

G L..* 
. 

LEFT HAND VIEW 

D L+ 

EYE BOLTS NSTALLED SWIM% 

0 !REFER CCU 01 

E L+ F L+ 
FRONT VIEW RIGHT HAND VIEW 

0 
311113YED RR STTE BEUYERY - 

- 

G 

FI 

\ 
i& 
i . 
a 4 

0 
ISICEN 

NTAR. I 

LAI TOP SUPPORT STELF 

MR CIETAt IT 

WEATIERPROOCED 8, 

WPM PROOFED YEII1 

Weed aged 

PVC EIUCT 

es--.-.1Atal 

-I® 
REFER 

.. 

... 

1=1+51M** 

® 

CI E 0 II 0 DEEM 
re. 
1:1000 

ea. eee 
LIII 

TEST 111401 

tWo HERR 

OM PVC CAKE 0 re C I "All C E I MBA 
322 

1:12001 
&MOM MCI 

® 0 
® MO] RTU ' Ire X Noterial 

Is parei 

WEATIERPROOTED i 

1066 PVC 011(1 

r 

F-I 

13 0 
011111 I I la 

3 et:D 
03, $ ha PYC EMT 

; 

,..., 
1..1, 

"V 

g 
,. . 

0 

- k 

03 P 

- 

1.0e60 PVT DUCT .., 

E 122:6212MEMIL 
ED 

3 
100 150 

i ® I 11 ; 
® li- 

*AM 
0O 

kil 

11111 
11Malli.._"11 

0 ei In 
IS 100 

0101111 PROOFED VENT 

- ligell 
g 

; 

----- ' a" 1=1 1=1173 1=1 ; 
/13/ 17 

* 
2 
cD 

l®Iloill I REMOTE GENSET 

TERP1NALS 

0 

49 

al 

_ 
g 14 

SEAL THS 

--____________ 
E=1 

OPEN OPEN 
SEETEN 

FULLY BY WRONG 

li 1:;1 
n IS 

ESURCHEON LAYOUT 

ERCUIT FRAM CNASSIS 

LEFT HAND ELEVATION 

DEUR R 

DUAL fl 
g IRKS 75 1 71 

PUNTED ON RUE WALL 

FRONT ELEVATION REAR ELEVATION 
DOORS & SHIELDS REMOVED 

DOORS & SHIELDS REMOVED DOORS & SHIELDS REMOVED N P !AA c L. EA 
Registered 

0 refessionateer 

R.P.5.6:677 

I W. 
MOW 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

MU 

SWITCHBOARD 

GENERAL ARRANGEMENT 

48 CONSTRUCTED . E. 
C 29-00-03 NR AS BUILT 

18-2-03 HT ISSIJED FOR CONSTRUCTION SG 
Industrial & Water Engineers 

SHEET 

SIZE 

Al 

DRAWING No. 

IWE-BWE-10 

REVISION 
13 

A 26-1042 HT LAYOUT REVISED sG 
- 

RAMO Mn (XL RI 
ME-OWE-10B 

0 114-02 HT ORIUNAL ISSUE SG H.T. 11-13-02 

NO. DATE BY REV1SION APP13 "D'D 
ROL VG. AM. 

R ( 

I 
4 5 6 

k. i 1 I 2 3 8 
I 

12 
I 

9 
I- I 

11 
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1 I 2 I 3 6 

(01151311KI0II 

0.6ie coulneiso No PBS* Aro& 8113619 15250. 

Protb cosostratio 88.46 damn 6061 16 Gab Absilso 
FdrINL "Pdre MG veiled wdk ol Sorb sass and kiss torly Edge& 

free tram sloth, ond yard saoofh Sore reerbl. 
Uterus! deers ad mos fined wets Ed. 1311-211 66t0 pi" sal 
Ir Hods filled Erne, hic6164 m 166 &fags. 
116 forth do& Tool to 1te iterie of a0 leas and hissed escdcbecos 
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12 PVC ENCLOSURE MOUNTING PLATE 30 RELAY IZUMI RY4S 24V DC 

13 VARIAC 0-260VOLTS AC 31 DIODE FUSE 25A, RS 414-752 

14 HEAT SINK RS 402-945 32 RESISTOR R1 REFER WIRING DIAGRAM 

15 BRIDGE RECTIFIER RS 264-917 33 TEST PLUG BOLT WEIDMULLER No.16990 SEE NOTE 2 
P. 

MACLEAN 
stered o2.N Regi 

essieltalneer 
41 

(St 

-, 

R.P. Q.677 

16 FUSE HOLDER GEC Sofeclip 34 TRANSDUCER MANN FTX/DCV-/+1VDC 

17 RELAY BASE IZUMI RY4S 35 TRANSDUCER MANN FTX/DMV-/0-50mA 
18 PVC SLOTTED DUCT 50 x 30 

- I.W.E. Ica 
BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 
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CATHODIC PROTECTION 

PANEL LAYOUT 

AS CONSTRUCTED H 

Industrial & Water Engineers 
B 29 -00 -03 NR AS BUILT SHEET 

SIZE 

Al 
5uu NTS 

DRAWING Na. 

IWE-BWE-15 

REVISION 

A 10 -2 -03 HT ISSUED FOR CONSTRUCTION SG NRAFR,R 

itr. 
NIL 

114.02 
CUL Ult 

TVE-13NE-1SA 0 11-8-02 HT CRIGINAL ISSUE SG 
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I 
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2 3 6 5 6 7 8 9 10 11 12 

20 
VOLTAGE 

30 --1 I~ 30 

REFERENCE 

L21 
TEXT 3mm HIGH 

CURRENT 

OUTPUT 

100 

20 

L2 2 
TEXT 3mm HIGH 

SWITCHBOARD RATING / PRIMARY 240V AC 

SECONDARY 32V DC/10 

TEXT 5mm HIGH 

20 

1 

50 

L1 

RECTIFIER 

L11 

3° 

REMOTE 

INTERRUPT 

L5 
TEXT 4mm 

I- 3° -I 
20 

HIGH 

VARIAC 

0-260 AC 

5H I--30 

T 
STI RUCTURE 1 

ZINC REF.1 14 

TEXT 3.5mm HIGH 

25 

30 30 

T- OUTPUT 
20 20 j_ CONTROL 

L9 
TEXT 4mm HGH 

30 30 H 

[--- 25 --I H25H 
1- POSITIVE 

OUTPUT 
20 

TEXT 3.5mm HIGH TEXT 5.5mm HIGH L13 

NEGATIVE 

OUTPUT 

L14 

L8 

1 
20 

TEXT 3.5mm HIGH 

A_ 
L10 

TEXT 4mm HIGH 

ZINC REF.2 

STRUCTURE 2 
30 

TEXT 3mm HIGH 

50 

L2 

TEXT 4mm HIGH 

POWER 

ON 
20 

TEXT 4mm HIGH 

I--- 30-1 

DIODE 

FUSE 

20A 

20 50 51 52 53 54 56 57 70 71 72 73 74 75 80 81 82 83 84 85 SPSP SP R.B 58 \ 56 C2 C2 55 53 Cl Cl 

A 
N 

o 
D E\ 

--I 10 [-- L18 TEXT 4mm HIGH L19 
\ 

TEXT 3.5mm HIGH TEXT 4mm HIGH L2 0 

20 

A_ 

90 

K1 K2 K3 

L15 

-1-- 
20 

TEXT 5mm HIGH 

H25H 

R1,R2,R3 

L16\ TEXT 3.5mm HIGH 

50 

MANUAL 

INTERRUPT SWITCH 

L4 

L12 TEXT 4.5mm HIGH 

22mm DIA. 

TEXT 3mm HIGH 

3° -I 3° -I 
ALARM 20 

1_- 
12 TEXT 4mm HIGH 

TEXT 3.5mm HIGH 

L6 

REFERENCE DRAWINGS 

1. FOR EQUIPMENT LAYOUT REFER TO SHEET 15 

2 FOR WIRING DIAGRAM REFER TO SHEET It. 

NOTES 

1. LABELS MADE OF "TRAFFOLYTE- 2mm THICK, WHITE ON BLACK BACKGROUND 

2 LABELS FIXED WITH DOUBLE SIDED TAPE 

3 L19 LABEL FIXED TO INSIDE OF DOOR NEXT TO APPROPRIATE WIRING 

MACLEAN A. Registered " 0 Proressionaneer 

R. .E.Q.6T7 

I.W.E. Industrial & Water Engineers 
B 29-08-03 NR AS BUILT 

A 18 -2 -03 HT ISSUED FOR CONSTRUCTION SG 

DRAFTER 

H.T. 

DATE 

11 8 02 

CAD. FILE 

IWE-BWE-16A 

0 11 -8 -02 HT ORIGINAL ISSUE SG 

NO. DATE BY REVISION 

1 2 

APP'D 

CHECKED CHECKED DATE PRO). ENG. 
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PROJECT 

BELLBOWRIE WEST 

CHURCH ROAD 

PUMP STATION 

TITLE 

SEWAGE SEWAGE PUMP STATION 
CATHODIC PROTECTIN 

LABEL SCHEDULE 
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SIZE 
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DRAWING No. 
AS CONSTRUCTED 

IWE-BWE-16 

REVISION 

6 8 9 10 
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11 I 12 
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2 I 3 5 I 6 7 8 9 10 I 11 I 12 

See Note 8 

VEGA CABLE CLAMP / SUSPENSION EYLET 

20mm GLAND 

END CAP 

DRILLED 6mm HOLES 
AT 300mm INTERVALS 

ALONG THE LENGTH 
OF THE CONDUIT 

4 metres 

50 
VEGA PROBE 

OTY MATERIALS LIST 

1 1 LENGTH OF HEAVY DUTY 40 mm 

ORANGE PVC CONDUIT 

2 1 40 mm CONDUIT END CAP 

3 1 20mm METAL ALCO CABLE GLAND 

TYPE UFP1B (AUSLECI 

INSTALL AS FOLLOWS 

1. Remove the neoprene seal and washers, then drill out 

the nut and body of the gland to 10mm dia. and re-assemble 

2. Insert the 20mm gland into the conduit end cap. 

3. Thread the probe's cable through the gland. 

6. Cut conduit length as long as practical ( max. 4 metres ) 

allowing for removal of the probe 

5. Drill 4 x 6mm holes, 150mm from each end and every 300i= 

of the cut length, prior to installation. 

6. Install so that 50mm of the probe protrudes out of the 

end of the conduit. Glue the conduit to the end cap. 

7. Tighten the securing gland. 

8. Suspend the probe at the calculated level, off the . 

-Site Level Survey". 

I.W.E. 
& Water Engineers 

MIR(' 

BELLBOWRIE WEST DEVELOPMENT 

CHURCH ROAD PUMP STATION 

VEGA LEVEL PROBE 

CABLE CLAMP MODIFICATION 

DETAIL 

As CONSMUCTED 

Indus tricl 
29-011-03 NA AS BUILT SHEET 

5115 

Al 
DRAWING No. 

IWE-BWE-17 

REVISION 

A 111-1-03 HT ISSUED FOR CONSTRUCTION SG Mono 
H.T. 

an 
11-11-02 

CALM 
ME-AWE-17A 

0 II-1-02 HT ORIGINAL ISSUE SG 

NO. GATE BY REVISION *PPM 
0(1:111/ Mtn. 

SOU 

6 7 9 10 11 12 
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C
ontents 

C
ontents 

1 
A
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ent 

1.1 
F

unction 
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T
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ym
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F

or your eafety 
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ounting procedure 
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V
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G
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A
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R
T

®
 

C
ontents 
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er supply 

5.1 
P

reparing the connection 
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W
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S

et-up w
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adjustm
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S
C

O
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S

hort description 
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A

djustm
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M
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S

et-up procedure 
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S

et-up w
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T
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C
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C
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C
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M
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M
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F
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ent m
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A
bout this docum

ent 

1 

4o 

1 
A

bout this docum
ent 

1.1 F
unction 

T
his operating instructions m

anual has all the infor- 
m

ation you need for quick set-up and safe operation 
of V

E
G

A
B

A
R

 64. P
lease read this m

anual before you 
start set-up. 

1.2 T
arget group 

A
ll instructions described in this m

anual m
ust be 

carried out only by trained and authorized personnel. 
T

he contents of this m
anual should be m

ade avail- 
able to this personnel and put into practice by them

. 

1.3 S
ym

bolism
 used 

Inform
ation, tip, note 

T
his sym

bol indicates helpful additional inform
ation. 

C
aution 

T
his sym

bol inform
s you of a possible and danger- 

ous situation. Ignoring this cautionary note can im
pair 

the person and/or the instrum
ent. 

E
x applications 

T
his sym

bol indicates special instructions for E
x ap- 

plications. 

4 
V

E
G

A
 

4 -4 ... 20 m
A

/H
A

R
T

®
 

9, 
m

 
z 

O
 

crt 

A
bout this docum

ent 

List 
T

he dot set in front indicates a list w
ith no im

plied 
sequence. 

->
 

A
ction 

T
his arrow

 indicates a single action. 

1 
S

equence 
N

um
bers set in front indicate successive steps in a 

procedure. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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F
or your safety 

2 
F

or your safety 

2.1 A
uthorised personnel 

A
ll operations described in this operating instructions 

m
anual m

ust be carried out only by trained and au- 
thorised personnel. F

or safety and w
arranty reasons, 

any internal w
ork on the instrum

ents m
ust be carried 

out only by qualified V
E

G
A

 personnel. 

2.2 A
ppropriate use 

V
E

G
A

B
A

R
 64 is a pressure transm

itter for level and 
pressure m

easurem
ents. 

2.3 W
arning about m

isuse 

Inappropriate or incorrect use of the instrum
ent can 

give rise to application-specific hazards, e.g. vessel 
overfill or dam

age to system
 com

ponents through 
incorrect m

ounting or setting. 

2.4 G
eneral safety instructions 

V
E

G
A

B
A

R
 64 is a high-tech instrum

ent requiring the 
strict observance of standard regulations and guide- 
lines. T

he user m
ust take note of the safety instruc- 

tions in this operating instructions m
anual, the coun- 

try-specific installation standards (e.g. the V
D

E
 

regulations in G
erm

any) as w
ell as all prevailing 

safety regulations and accident prevention rules. 

6 
V

E
G

A
41/64 -4 ... 20 m

A
/H

A
R

T
®

 

O
 

z 

(.1 

F
or your safety 

2.5 C
E

 conform
ity 

V
E

G
A

B
A

R
 64 process pressure transm

itter is in C
E

 
conform

ity w
ith E

M
C

 (89/336/E
W

G
) and N

S
R

 
(73/23/E

W
G

) and fulfils the N
am

ur recom
m

endations 
N

E
 21, 

C
onform

ity has been judged acc. to the follow
ing 

standards: 
E

M
C

 
E

m
ission 

E
N

 61326: 1997 
S

usceptibility E
N

 61326: 1997 +
 A

1: 1998 
N

S
R

 
E

N
 61010: 2001 

V
E

G
A

B
A

R
 64 is not subject to the pressure device 

guideline 
1). 

2.6 S
afety instructions for E

x areas 

T
ake note of the E

x specific safety instructions for E
x 

applications. T
hese are part of the operating instruc- 

tions m
anual and com

e w
ith E

x approved instru- 
m

ents. 

2.7 E
nvironm

entally responsible behaviour 

P
rotection of the environm

ent is one of our m
ost im

- 
portant duties. T

hat is w
hy w

e have introduced an 
environm

ent m
anagem

ent system
 w

ith the goal of 
continuously im

proving com
pany environm

ental pro- 
tection. T

he environm
ent m

anagem
ent system

 is 
certified acc. to D

IN
 E

N
 14001. 

P
lease help us fulfil this obligation by observing the 

environm
ental instructions in this m

anual. 

1) 
D

ue to the flush diaphragm
, 

no additional pressure com
- 

partm
ent 

is form
ed. 

V
E

G
A

B
A

R
 64 -4 

20 m
A

/H
, 

7 
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P
roduct description 

P
roduct description 

S
cope of delivery 

C
om

ponents 

3 
P

roduct description 

3.1 C
onfiguration 

T
he scope of delivery encom

passes: 
V

E
G

A
B

A
R

 64 process pressure transm
itter 

docum
entation 

this operating instructions m
anual 

E
x-specific safety instructions (w

ith E
x ver- 

sions) and, if necessary, further certificates. 

V
E

G
A

B
A

R
 64 consists of the follow

ing com
ponents: 

process connection w
ith m

easuring cell 
housing w

ith electronics 
housing cover w

ith indicating/adjustm
ent m

odule 
(option) 

T
he com

ponents are available in different versions. 

H
ousing cover w

ith 
integrated indicating 
and 

adjustm
ent 

m
odule P

LIC
S

C
O

M
 

(option) 

P
rocess connection 

w
ith m

easuring cell 
H

ousing 
w

ith 
electronics 

F
ig. 

1: 

E
xam

ple of a V
E

G
A

B
A

R
 64 w

ith process connection 01/1 and 
plastic housing 

8 
V

E
G

A
 

64 -4 
20 m

A
/H

A
R

T
®

 

A
rea of application 

P
hysical principle 

P
ow

er supply 

3.2 P
rinciple of operation 

V
E

G
A

B
A

R
 64 is a pressure transm

itter for use in the 
paper, food processing and pharm

aceutical industry 
as w

ell as in w
ater/w

aste w
ater applications. D

epend- 
ent on the version, it is used for m

easurem
ent of the 

level, the gauge pressure, the absolute pressure or 
the vacuum

. M
easured products are gases, vapours 

and liquids also w
ith abrasive constituents. 

T
he actual sensor elem

ent is the C
E

R
T

E
C

®
 m

easur- 
ing cell w

ith a flush, abrasion resistant ceram
ic dia- 

phragm
. T

he hydrostatic pressure of the product or 
the process pressure effects via the ceram

ic dia- 
phragm

 a capacitance change in the m
easuring cell. 

T
his capacitance change is converted into a 

4 ... 20 m
A

/H
A

R
T

®
 signal. 

V
E

G
A

B
A

R
 64 has a tw

o-w
ire 4 

20 m
A

/H
A

R
T

®
 elec- 

tronics requiring supply voltage: 
- 

12 ... 36 V
 D

C
 (non E

x instrum
ent) 

- 
12 ... 30 V

 D
C

 (E
E

x ia instrum
ent) 

- 
18 ... 36 V

 D
C

 (E
x d instrum

ent). 

3.3 A
djustm

ent 

V
E

G
A

B
A

R
 64 can be adjusted w

ith three different 
m

edia: 
w

ith the indicating and adjustm
ent m

odule 
P

LIC
S

C
O

M
 

w
ith the adjustm

ent softw
are P

A
C

T
w

areT
M

 and P
C

 
w

ith a H
A

R
T

®
 handheld. 

T
he entered param

eters are generally saved in 
V

E
G

A
B

A
R

 64, w
hen adjusting w

ith P
A

C
T

w
areT

M
 and 

P
C

, also optionally in the P
C

. 

V
E

G
A

B
A

R
 64 -4 

... 20 m
A

/H
A

R
T

®
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P
roduct description 

P
acking 

3.4 S
torage and transport 

Y
our instrum

ent w
as protected by packaging during 

transport. Its capacity to handle norm
al loads during 

transport is assured by a test acc. to 
D

IN
 55439. 

T
he packaging consists of easily separatable 

m
onom

ateriale that are environm
ont.friendly and recy- 

clable. D
ispose of the packing m

aterial via special- 
ised recycling com

panies. 

M
aterial, packaging and padding: 

carton 

S
torage and transport tem

- 
S

torage and transport tem
perature:-50 

1) 

perature 
R

el. hum
idity: 

20 ... 85 %
 

S
ee S

upplem
ent, T

echnical data, A
m

bient conditions 

10 
V

E
G

A
 

A
R

 64 -4 ... 20 m
A

/H
A

R
T

®
 

S
elect installation position 

W
eld the socket 

4 
M

ounting 

4.1: M
ounting procedure 

M
ounting 

V
E

G
A

B
A

R
 64 functions in any installation position ". 

S
elect an installation position that lets you reach the 

instrum
ent easily during m

ounting and connection as 
w

ell as later retrofitting of an adiustm
ent m

odule. 
W

hen carrying out these operations, the housing can 
be rotated by 330° w

ithout the use of any tools. 

T
o m

ount V
E

G
A

B
A

R
, a w

elded socket is necessary 
(dependent on the process fitting). U

se com
ponents 

from
 the line of V

E
G

A
 accessories: 

w
elded socket G

11/2A
, article no. 2.21993 

w
elded socket T

ri-C
lam

p 2", article no. 2.10974 
w

elded socket, hygienic fitting w
ith groove nut 

F
40, article no, 2.23898 

w
elded socket D

N
 40 D

IN
 11851, article no. 

2.10955 
w

elded socket D
N

 50 D
IN

 11851, article no. 
2.4177 
w

elded socket D
N

 50 D
IN

 
11864, article no. 2.xxx 

w
elded socket D

R
D

, article no. 2.10500 
w

elded socket M
44x1.25, article no. 2.15986 

T
ake note of the applicable w

elding standards (seg- 
m

ental w
elding procedure). 

In case of position correction, 
see 6.4 S

et-up procedure". 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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M
ounting 

S
ealing /S

crew
ing in 

U
se the seal attached to the appropriate process. 

fitting: 
thread G

11/2A
: 

K
lingersil 48 x 55 x 2, article no. 2.4191 

seal behind the thread 
T

ri-C
lam

p 2" P
N

 10: 
E

P
D

M
, art. no. 2.10975 

hygienic connection w
ith groove nut: 

E
P

D
M

 40x5, article no. 2.17682 
bolting D

IN
 11851 D

N
 40: 

N
B

R
, article no. 2.10956 

bolting D
IN

 11851 D
N

 50: 
N

B
R

, article no. 2.4178 
bolting D

IN
 11864 D

N
 50: 

article no. xxx 
ono P

N
 40 

P
T

F
E

, article no. 2.10360 
thread M

44 x 1.25: 
V

iton, article no. 2.10491 

S
eal w

ith a suitable, resistant seal: 
flange connections acc. to D

IN
/A

N
S

I 

M
ounting 

P
rotection against m

ois- 
P

rotect your V
E

G
A

B
A

R
 against m

oisture penetration. 
ture. 

w
ith horizontally installed instrum

ents: 
->

 turn the housing so that the cable entry points 
dow

nw
ards 

w
ith vertically installed instrum

ents: 
->

 lead the connection cable dow
nw

ard in front of the 
cable entry. 

S
eal the thread w

ith T
eflon, hem

p or sim
ilar resistant 

seal m
aterials: 

thread 
11/2 N

P
 

se ; 
->

 S
crew

 V
E

G
A

B
A

R
 into the w

elded socket or insert 
it into the flange 

->
 T

ighten the hexagon screw
 or the process screw

 
w

ith a suitable w
rench. 

12 
V

E
G

A
B

A
R

 64 -4 ... 20 m
A

/H
A

R
T

e 

F
ig. 2: 

M
easures against m

oisture penetration 

R
ain and condensation w

ater can thus drain off. T
his 

applies m
ainly to m

ounting outdoors, in areas w
here 

m
oisture is expected (e.g. by cleaning processes) or 

on cooled or heated vessels. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
e 
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C
onnecting to pow

er supply 
C

onnecting to pow
er supply 

N
ote safety instructions 

1 
T

ake note of safety Instruc- 
tions for E

x-app116ations 

S
elect voltage supply 

5 
C

onnecting to pow
er supply 

5.1 
P

reparing the connection 

A
lw

ays observe the follow
ing safety instructions: 

C
onnect only in the com

plete absence of line volt- 
age 
If overvoltages are expected, overvoltage arrest- 
ers should be installed. 

W
e recom

m
end V

E
G

A
 overvoltage arresters 

U
S

- F
 -LB

 -I and U
S

B
 62-36G

.X
. 

In hazardous areas you should take note of the ap- 
propriate regulations, conform

ity and type approval 
certificates of the sensors and pow

er supply units. 
T

he sensors m
ust only be operated on intrinsically 

safe circuits. T
he perm

issible electrical values are 
stated in the certificate. 

P
rovide a reliable separation betw

een the supply 
circuit and the m

ains circuits acc. to D
IN

 V
D

E
 0106 

pari ibi 
. T

he V
E

V
A

 pow
er supply units V

E
N

=
IT

M
E

-hi N
 

149A
E

x, V
E

G
A

S
T

A
B

 690, V
E

G
A

D
IS

 371 as w
ell as all 

V
E

G
A

M
E

T
s m

eet this requirem
ent. W

hen using one 
of these instrum

ents, protection class III is ensured 
for V

E
G

A
B

A
R

 64. 

B
ear in m

ind the follow
ing factors regarding supply 

voltage: 
the reduction of output voltage of the pow

er sup- 
ply unit under nom

inal load 
the influence of additional instrum

ents in the cir- 
cuit (see load values in T

echnical data). 

14 
V

E
S

IA
R

 64 -4 ... 20 m
A

/H
A

R
P

 

S
elect connection cable 

S
elect connection 

cable for E
x appli- 

cations 

V
E

G
A

B
A

R
 64 is connected w

ith standard tw
o-w

ire 
cable. A

n outer diam
eter of 5 ... 9 m

m
 ensures the 

seal effect of the cable entry. 

If strong electrom
agnetic interference is expected, 

shielded cable is recom
m

ended. T
he screen should 

be grounded on both ends. 

T
ake note of the corresponding installation regula- 

tions for E
x applications. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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C
onnecting to pow

er supply 

5.2 C
onnection procedure 

P
roceed as follow

s: 
1 

U
nscrew

 the housing cover 
2 

Loosen com
pression nut of the cable entry 

3 
R

em
ove approx. 10 cm

 of the cable m
antle, strip 

approx. 
1 cm

 insulation from
 the ends of the indi- 

vidual w
ires 

4 
lnsert'the cable into the sensor through the cable 
entry 
irlfs !hi 

irr 
driver 

6 
Insert the w

ire ends into the open term
inals ac- 

cording to the w
iring plan 

F
ig. 3 

C
onnection steps 5 and 6 

7 
P

ress dow
n the opening lug of the term

inals, you 
w

ill hear the term
inal spring closing 

8 
C

heck the hold of the w
ires in the term

inals by 
lightly pulling on them

 
9 

T
ighten the com

pression nut of the cable entry, 
the seal ring m

ust com
pletely encircle the cable 

10 S
crew

 the housing cover back on 

T
he electrical connection is finished. 

16 
V

E
G

A
 

A
R

 64 -4 
.. 20 m

A
/H

A
R

T
®

 

O
verview

 

T
op view

, electronics and 
connection com

partm
ent 

C
onnecting to pow

er supply 

5.3 W
iring plans 

S
ingle cham

ber housing 

P
lgE

tIg 
A

ILIW
4f4t11114 

gr.:1;4,11'a' itital 

F
ig. 4: 

O
verview

 of the m
aterials for the single cham

ber housing 

C
ontact springs 

for 
P

LIC
S

C
O

M
 

S
pring-loaded 

term
inals for the 

4...20 m
A

 con- 
nection 

G
round 

term
inal 

1) 

P
lug connector 

for 
V

eG
A

C
O

N
- 

N
E

C
T

 3 w
ith 

adapter cable 

S
pring-loaded 

term
inals for con- 

nection of 
V

E
G

A
D

IS
 

61 

F
ig. 

5: 
T

op view
 of the electronics and connection com

partm
ent 

C
onnect cable screen here, connect ground term

inal on the 
housing exterior to ground as prescribed. T

he tw
o term

inals 
are galvanically connected. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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C
onnecting to 

pow
er supply 

C
onnecting to pow

er supply 

W
iring plan 

O
verview

 

P
ow

er 
supply 
12...36 

V
 D

C
/ 

4...20 m
A

 

rr 

D
isplay 

P
C

 w
ith 

P
A

C
T

 w
are"' 

P
lug 

con- 
nection 

_ 

V
E

G
A

D
IS

 
61 

F
ig. 

6: 
W

iring plan, single cham
ber housing 

D
ouble cham

ber housing 

C
onnection 

com
partm

ent 

r 

E
lectronics corn- 

.-- 
partm

ent 

C
able entry (pressure- 

tight w
ith 

E
xd) 

F
ig. 

7: 

D
ouble cham

ber housing w
ith non-E

x instrum
ent or E

xd instru- 
m

ent 

18 
V

E
G

A
B

A
R

 64 -4 ... 20 m
A

/H
A

R
T

®
 

T
op view

 electronics com
- 

partm
ent 

T
op view

, connection com
- 

partm
ent 

0 
C

onnect cable screen here, 
connect ground term

inal on 
the housing exterior to 
ground 

as prescribed. T
he 

1.) 
tw

o term
inals are galvani- 

c', 
cally connected. 

it 
2) 

N
ot w

ith E
xd 

0 

V
E

G
A

B
A

R
 64 -4 

. 
. 20 m

A
/H

A
R

T
®

 

C
ontact springs 

for P
LIC

S
C

O
M

 

P
lug connec- 

tor for 
V

E
G

A
C

O
N

- 
N

E
C

T
 3 w

ith 
adapter cable 

Internal connection 
1 cable to the connec- 

tion 
com

partm
ent 

F
ig. 8: 

T
op view

 of the electronics com
partm

ent w
ith double cham

ber 
housing 

C
ontact springs 

for P
LIC

S
C

O
M

 

P
lug connector2 

for 
V

E
G

A
C

O
N

- 
N

E
C

T
 3 

S
pring-loaded 

term
i- 

nals for the 4...20 m
A

 
connection 

G
round term

inal 
1) 

F
ig. 9: 

C
onnection com

partm
ent, 

double cham
ber housing 

19 
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C
onnecting to pow

er supply 

W
iring plan 

T
op view

, connection com
- 

partm
ent E

xd 
1) 

P
ow

er 
supply 

12...36 V
 D

C
/ 

4...20 m
A

 

P
lug con- 

nection 

V
E

G
A

- 
C

O
N

- 
N

E
C

T
 3 

I 
P

C
 w

ith 
P

A
C

T
w

areT
M

 

F
ig. 

10: 

W
iring plan, 

double cham
ber housing 

S
pring-loaded 

term
inals for the 

4...20 m
A

 con 
tion 

F
ig. 

11: 

C
onnection com

partm
ent, double cham

ber housing E
xd 

1) 
T

he indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 can be 
used w

ith 
E

xd only in the electronics com
partm

ent. 

20 
V

E
G

A
gA

R
 64 

4 ... 20 m
A

/H
A

R
r 

C
onnecting 

to pow
er supply 

W
iring plan, E

xd 

O
verview

 

P
ow

er 
supply 

12...36 V
 D

C
/ 

+
 

4...20 m
A

 
S

creen 
1) 

F
ig. 

12: 

W
iring plan, 

double cham
ber housing E

xd 

IP
 68 housing 

F
ig. 

13: 
13: 

V
E

G
A

B
A

R
 64 w

ith IP
 68 housing and direct cable outlet, sepa- 

rate electronics 

1) 
C

onnect screen to 
+

-term
inal or ground term

inal. G
round the 

ground term
inal on the outside of the housing acc. to 

regulations. T
he term

inals are galvanically connected. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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C
onnecting to 

pow
er supply 

W
iring plan, plug connector 

for separate electronics 

1) 
C

onnect cable screen here, 
connect ground term

inal on 
housing exterior to ground 
as prescribed. T

he 
tw

o 
term

inals are galvanically 
connected. 

C
ontact springs 

for P
LIC

S
C

O
M

 
P

lug connector 
for V

E
G

A
C

O
N

- 
N

E
C

T
 3 w

ith 
adapter cable 

S
pring- 

loaded term
i- 

nals for the 
4...20 m

A
 

connection 
G

round 
term

inal 
1) 

P
lug con- 

nector to 
V

E
G

A
B

A
R

 

F
ig. 

14: 

V
iew

 of the com
bined electronics and connection com

partm
ent 

of the separate electronics 

B
reather facility 

S
uspension cable 

F
ig. 

15: 

W
iring plan, 

plug connector for separate electronics 

P
ow

er 
supply 
12...36V

D
C

/ 
4...20 m

A
 

V
E

G
A

- 
, 

C
O

N
- 

', 
N

E
C

T
 3 

P
lug con- 

nection 

P
C

 w
ith 

P
A

C
T

 w
arerm

 

F
ig. 

16: 

W
iring plan, 

separate electronics 

22 
V

E
G

A
B

A
R

 64 -4 ... 20 m
A

/H
A

R
T

° 

S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

F
unctIon/C

onfiguration 

6 
S

et-up w
ith the indicating and 

adjustm
ent m

odule P
LIC

S
C

O
M

 

6.1 S
hort description 

T
he indicating and adjustm

ent m
odule P

LIC
S

C
O

M
 is 

used for m
easured value display, adjustm

ent and 
diagnostics w

ith V
E

G
A

B
A

R
 64. 

It is m
ounted into: 

the single cham
ber housing or 

the double cham
ber housing (optionally in elec- 

tronics or connection com
partm

ent) or 
the separate electronics or 
the V

E
G

A
D

IS
 61. 

6.2 A
djustm

ent system
 

Indicating and adjustm
ent elem

ents 

LC
 

display for in 
'- 

cation of: 
- m

easured value 
- m

enu item
 

- param
eter 

. 
[E

S
C

]: 
- interrupt input 
- m

ove to the next higher 
m

enu 

I->
i: 

- m
odify value 

- m
enu 

of the param
- 

- m
enu item

 
eter 

- select param
eter 

from
 the list 

Indication of the 
m

enu item
 num

ber 
. 

- 

[O
K

]: 
- jum

p to m
enu 

range 
- confirm

 
param

eter 
- edit param

eter 
- save value 

A
djustm

ent system
 

Y
ou adjust the sensor via the four keys and display 

of the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

. 
T

he functions are show
n in the above illustration. 15 

m
inutes after the 

last key is pressed, an autom
atic 

reset to m
easured value display is triggered. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

r 
23 
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S
et-up w

ith 
the indicating 

and adjuS
tm

ent m
odule P

LIC
S

C
O

M
 

6.3 M
enu schem

atic 

2,653 
bar 

S
ensor 

2.653 
bar 

S
ensor 

S
ensor 
2.653 

bar 
S

ensor 16.5°C
 

>
 

B
asic adjustm

ent 
1 

B
asic adjustm

ent 2 
B

asic adjustm
ent 3 

B
asic adjustm

ent 4 
D

isplay 
>

 D
isplay 

D
isplay 

D
isplay 

D
iagnostics 

D
iagnostics 

>
 D

iagnostics 
D

iagnostics 
S

ervice 
S

ervice 
S

ervice 
>

 S
ervice 

Info 
Info 

Into 
Info 

D
isplayed value 

2.1 

1. P
ressure 

2. T
em

perature 

P
eak values 

3.1 

T
-m

in.: -12.5°C
 

T
-m

ax.: +
85.5°C

 
p-m

in.: -0.58 bar 
p-m

ax.: 16.765 bar 

U
nits 

22 

P
ressure 

Level 

B
asic adjustrnent 5 

D
isplay 

D
iagnostics 

S
ervice 

>
 

Into 

S
ensor type 

5.1 
V

E
G

A
B

A
R

 64 

S
erial num

ber 
12345678 

D
ate of 

52 
m

anufacture 
17. D

ezem
ber 2001 

S
ottw

ace version 
4,10.00 

D
ate of last 

5.3 
change 3anpat 2002 

17.42k.1ht 

S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

S
ensor details 

5.4 

E
N

ecttorksV
B

T
101-1 

C
urrent output 

4.1 
S

im
ulation 

4.2 
R

eset 
4.3 

Language 
4.4 

S
ensor address 

4.5 

O
utput m

ode 4..20m
A

 
S

im
ulation S

tart? 
R

eset select? 
D

eutsch 
031 

F
ailure m

ode 20,5m
A

 
m

in.current 
4m

A
 

S
ensor status 

32 

O
K

 

S
caling 

2.3 

0%
 =

0 m
3 

100 %
 =

 1000 m
3 

U
nits of 

m
easurem

ent 
bar 

1.1 
S

ensor m
ounting 

12 
correction 
O

ffset =
 

+
0000.0 m

bar 
53,0 m

bar 

Z
E

R
O

 
000.0 %

 

000.0 m
bar 

000.0 m
bar 

1.3 
S

P
A

N
 

100.00 %
 

1000.0 m
bar 

000.0 m
bar 

1.4 

(0--t 
H

p 

N
.) 

cn 
m

N
 

D
am

ping 
1.5 

Linearization 
curve 

linear 

1.6 

s 

L
u 

z 
N

 

(Jr 

S
ensor tag 

1.7 

S
ensor 

[E
S

C
] 

r 1-, 

(O
K

] 

W
ith these keys 

you m
ove in the 

m
enu field 

24 
V

E
G

A
B

A
R

 64 -4 ... 20 m
A

/H
A

R
T

0 
V

E
G

A
B

A
R

 64 -4 ... 
20 m

A
/H

A
R

T
0 

25 
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S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

B
oot phase 

6.4 S
et-up procedure 

A
fter V

E
G

A
B

A
R

 64 is connected to pow
er supply, the 

instrum
ent carries out a self-test: 

internal test of the electronics 
indication of the instrum

ent type 
output current jum

ps to the set fault value (3.6 m
A

 
or 22 m

A
). 

T
he actual m

easured value is then displayed and the 
corresponding current value betw

een 
4 ... 20 m

A
 is 

outputted". 

V
G

A
B

A
R

 
64 

2.553 
bar 

S
et-up procedure for V

E
G

A
B

A
R

 64: 
1 

S
elect unit of m

easurem
ent 

2 
C

arry out position correction 
3 

C
arry out m

in. adjustm
ent (zero) 

4 
C

arry out m
ax. adjustm

ent (span). 

In the m
enu item

 "units of m
easurem

ent" you select 
the physical unit in w

hich the adjustm
ent should be 

carried out, e.g. m
 (h), %

, bar... 

T
he position correction com

pensates the influence of 
the installation position or a static pressure on the 
m

easurem
ent. A

 position correction after the adjust- 
m

ent w
ill shift the values of zero and span. T

he size 
of the adjustm

ent span, how
ever, rem

ains un- 
changed. 

1) 
T

he values correspond to the actual level as w
ell as the 

settings already carried out, e.g. default. 

26 
V

E
G

A
73A

R
 64 -4 

.. 20 m
A

/H
A

R
T

®
 

S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

1 

In the m
enu item

s "zero" and "span" you determ
ine 

the m
easuring span of the sensor. 

S
pan 

100,0 %
 

2.653 bar 

1.2 

.Z
ero 

C
O

O
,C

0 %
 

00S
S

tac 

1.1 

=
 20 m

A
 

. 4 m
A

 

T
he steps are not necessary for Instrum

ents w
hich 

are already adjusted acc. to the custom
er's request! 

T
hese data are stated on the type label of the instru- 

m
ent and in the m

enu item
s of the zero/span adjust- 

m
ent. 

P
LIC

S
C

O
M

 enables the adjustm
ent w

ithout filling or 
pressure. Y

ou can carry out the settings in the w
ork- 

shop w
ithout the instrum

ent having to be installed. 

In the m
enu item

s "zero" and "span", the actual 
m

easured value is also displayed. 

V
E

G
A

B
A

R
 64 -4 

.. 20 m
A

/H
A

R
T

®
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S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

S
elect the adjustm

ent unit 
B

y default, V
E

G
A

B
A

R
 is set to the follow

ing adjust- 
m

ent units: 
m

bar" for m
easuring ranges 0.1 

bar; 0.2 bar and 
0.4 bar. 
bar" for m

easuring ranges,1.0 bar and higher. 

P
roceed as follow

s w
hen sw

itching over to another 
adjustm

ent unit') (in the exam
ple from

 bar to m
bar): 

1 
P

ush [O
K

] in the m
easured value display, the 

m
enu overview

 w
ill be displayed: 

>
 

B
asic adjustm

ent 
1 

D
isplay 

D
iagnostics 

S
ervice 

Info 

2 
C

onfirm
 the m

enu B
asic adjustm

ent" w
ith [O

K
], 

the m
enu item

 "U
nits of m

easurem
ent" w

ill be 
displayed: 

U
nits of 

1.1 

m
easurem

ent 
bar 

3 
A

ctivate the selection w
ith [O

K
] and select the 

requested unit (in the exam
ple m

bar) w
ith [->

]. 
4 

C
onfirm

 w
ith [O

K
] and m

ove to position correction 
w

ith [->
1. 

T
he adjustm

ent unit is now
 changed from

 bar to 
m

bar. 

9 
O

ptions: m
bar, 

bar, psi, 
P

a, kP
a, 

M
P

a, 
in H

g, m
m

 
H

g, in 
H

20, m
m

 
H

2O
, m

, 
m

m
, cm

, 
ft. 

28 
V

E
 A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®

 

S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

W
hen changing to a height unit (in the exam

ple from
 

bar to m
), it is also necessary to enter the density. 

P
roceed as follow

s: 

1 
P

ush [O
K

] 
in the m

easured value display, the 
m

enu overview
 w

ill be displayed 
2 

C
onfirm

 the m
enu B

asic adjustm
ent" w

ith [O
K

], 
the m

enu item
 "U

nits of m
easurem

ent" w
ill be 

displayed 
3 

A
ctivate the selection w

ith [O
K

] and select the 
requested unit (in the exam

ple m
) w

ith [->
] 

4 
C

onfirm
 w

ith [O
K

], the subm
enu D

ensity unit" is 
displayed 

U
nits of 

m
easurem

ent 
D

ensity units 
>

 kg/dm
3 

pcf 

t1 

5 
S

elect the requested unit, e.g. kg/dm
3 w

ith [->
] 

and confirm
 w

ith [O
K

], the subm
enu D

ensity" is 
displayed 

U
nits of 

m
easurem

ent 
D

ensity 
0001.030 
>

 kg/dm
3 

1.1 

6 
E

nter the requested density value w
ith [->

] and 
[+

], confirm
 w

ith [O
K

] and m
ove to position cor- 

rection w
ith [->

]. 

T
he adjustm

ent unit is now
 changed from

 bar to m
. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

C
arry out position correc- 

P
roceed as follow

s: 
tion 

1 
E

dit the offset value in the m
enu item

 P
osition 

correction" w
ith [O

K
]: 

S
ensor m

ounting 1.2 
C

ursor 
correction 

pO
S

itiO
rro onset=

 
00.0 m

bar 
p 

23,0 m
bar 

A
ctual m

easured 
value 

2 
S

et the requested offset value w
ith 1->

1 and [O
K

], 
e.g. the actual m

easured value w
ith reciprocal 

sign 
3 

C
onfirm

 w
ith [O

K
] and m

ove to the m
in. adjust- 

m
ent (zero) w

ith [->
]. 

T
he actual m

easured value is now
 0.0 m

bar, the posi- 
tion correction is finished. 

C
arry out m

in. adjustm
ent 

P
roceed as follow

s: 
(zero) 

1 
E

dit the m
bar value in the m

enu item
 zero" w

ith 
[O

K
]: 

C
ursor 

position 
zero 

%
 

0.0 m
bar 

000.0 m
bar 

A
ctual m

easured 
value 

1.2 
P

ercentage value of the 
filling or the pressure 
(0.0 %

 
=

 
4 m

A
) 

C
orresponding 

pressure for 
0.0 %

 

2 
S

et the requested m
bar value w

ith [+
] and [->

] 

A
djustm

ent range: 
V

alue for pressure betw
een -20 %

 ... +
95.0 %

 of 
the nom

inal range. 

30 
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®

 

S
et-up w

ith the indicating and adjustm
ent m

odule P
LIC

S
C

O
M

 

1 

3 
C

onfirm
 w

ith [O
K

] and m
ove to the m

ax. adjust- 
m

ent (span) w
ith [->

]. 

If you do not know
 the pressure for 0.0 %

, but in- 
stead a pressure corresponding to a value greater 
than 0.0 %

, set the m
bar value accordingly, e.g. for 

10 %
. V

E
G

A
B

A
R

 calculates then autom
atically the 

current value for 0.0 %
. 

T
he m

in. adjustm
ent (zero) is finished. 

C
arry out m

ax. adjustm
ent 

P
roceed aslo\iow

s 
(span) 

1 
E

dit the m
bar value in the m

enu item
 span" w

ith 
[O

K
]: 

C
ursor 

P
ercent value of the 

position 
span 

13 
filling or the pressure 

too.o%
 

(100.0 %
 

=
 20 m

A
) 

000 m
bar 

41' 

053.0 m
bar .....--,,,,_ --...,.. 

A
ctual 

m
easured 

value 
A

ppropriate pres- 
sure for 

100.0 %
 

T
he displayed pressure for 100 %

 corresponds to the 
nom

inal m
easuring range of the sensor (in the above 

exam
ple 1.0 bar =

 1000 m
bar). 

2 
S

et the requested m
bar value w

ith [->
] and [O

K
] 

A
djustm

ent range: 
V

alue for pressure betw
een -120.0 %

 ... +
120.0 %

 
of the nom

inal range. 

3 
C

onfirm
 w

ith [O
K

] and m
ove w

ith [E
S

C
] to the 

m
enu overview

. 

V
E

G
A

B
A

R
 64 -4 .. 

20 m
A

/H
A

R
r 

31 
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C
C

 
el

ti 
H

/V
w

 O
E

 
- 

49
 1

:I
V

E
IV

O
3A

 

Itu
n 

A
td

dn
s 

Je
m

od
 

ce
cz

e.
z 

.o
u 

el
op

e 
'e

tc
le

o 
Je

id
ep

e 
pu

e 
6n

ld
 s

nq
 0

31
L-

11
!A

A
 6

 1
03

N
N

O
O

V
O

3A
 

vi
le

m
m

lO
tid

 ql
!A

A
 O

d 
t7

9 
E

IV
8V

92
A

 
:s

lu
au

od
w

oo
 A

m
ss

eo
eN

 

JO
S

U
O

S
 
eq

 
of

 A
llo

aq
p 

pe
pe

uu
op

 O
d 

t 
'5

1d
 

vv
ia

ie
m

lO
V

d 
1-

11
1m

 
ad

 
uo

go
eu

uo
o 

E
E

S
1:

1 

E
 1

03
N

 
-N

O
O

V
O

3A
 

49
 1

:1
V

9V
03

A
 

12
10

11
11

.1
...

im
ill

 
w

pm
 

A
id

dn
s 

J8
M

O
d 

ap
e°

 
Ja

ld
ep

v 

6n
1c

1 

sn
q 

O
z1

 

3d
 e

gi
 6

un
oe

uu
o3

 
rL

 

3d
 P

ue
 w

la
te

m
13

V
d 

gl
im

 d
o -

le
S

 
I. 

O
d 

P
ue

 N
ia

le
M

lO
V

d 
(O

m
 
do

 -l
eS

 

Jo
su

es
 

of
 

A
nw

 
oI

P 
O

d 
at

i1
B

ui
to

eu
uo

3 

el
E

IV
H

/V
w

 O
E

 
- 4

9 
E

IV
E

IV
 

A
 

E
C

 

'IN
O

O
S

O
lid

 J
o 

te
nu

ew
 s

uo
tio

ni
m

 
-u

t 
bu

tm
ie

do
 e

m
m

de
s 

au
i u

t 
pe

qu
os

ep
 e

m
 s

w
an

 
nu

ew
 a

au
io

 a
qi

 
s!

 E
N

8V
03

A
10

 d
o 

-T
es

 9
1-

11
. 

pe
Lt

st
ut

i 
(u

ed
s)

lu
ew

m
n(

pe
 x

ew
 e

qi
 

.%
 

Jo
} 

am
en

 lu
en

no
 

au
l A

fle
0R

ew
op

e 
ua

ui
 s

em
po

te
° 

8V
8V

03
A

 .
%

 0
6 

Jo
j 
.6

0 
'A

t6
ut

ta
t0

00
e 

am
en

 J
eq

w
 e

t_
n 

ia
s 

'%
 0

'0
01

. 
ue

LI
T

 s
se

i a
m

en
 e

 o
f 
6u

pu
od

se
no

o 
ei

ns
se

id
 e

 p
ea

ls
 

-t
it 

In
d 

`0
A

, 
0.

00
1,

 J
o}

 e
in

ss
ei

d 
au

i m
ow

' l
ou

 o
p 

no
A

 i
t 

T
 

N
oo

so
nd

 e
in

po
w

 l
ue

m
sn

fp
e 

pu
e 

6u
po

pu
l 

eq
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lr

n 
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 d
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S
et-up w

ith P
A

C
T

w
areT

M
 and P

C
 

C
onnecting to the P

C
 to the 

signal cable 
C

om
m

unication 
resistahce 
>

 250 O
hm

 

P
ow

er supply 
unit 

V
E

G
A

B
A

R
 64 

V
E

G
A

C
O

N
- 

N
E

C
T

 3 

M
aintenance and fault rectification 

8 
M

aintenance and fault rectification 

8.1 
M

aintenance 

In norm
al operation, the V

E
G

A
B

A
R

 64 process pres- 
sure transm

itter is com
pletely m

aintenance-free. 

8.2 F
ault rectification 

C
heck the 4 ... 20 m

A
 

C
onnect a hand-m

ultim
eter w

ith a suitable m
easuring 

signal 
range acc. to the w

iring plan. 

em
 

R
S

232 connection 
P

C
 w

ith P
A

C
T

 w
ar 

F
ig. 

18: 

P
C

 connected to the signal cable 

N
ecessary com

ponents: 
V

E
G

A
B

A
R

 64 
P

C
 w

ith P
A

C
T

w
areT

M
 

V
E

G
A

C
O

N
N

E
C

T
 3 w

ith adapter for H
A

R
T

®
 

com
m

unication resistance >
250 O

hm
 

pow
er supply unit 

T
he individual set-up steps are described in the help 

texts of P
A

C
T

 w
aren^. 

34 
V

LC
aA

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®

 

F
ault 

4 
... 20 m

il, 

P
ossible reason 

level fluctuations 

R
ectifying m

easure 
set integration tim

e 
signal nut 

, 

stable 
, via ruk...,t.,...iivi 

or P
A

C
T

 w
are' 

no atm
ospheric 

pressure 
com

pensation 
check capillaries, 
if necessary cut 
clean 

C
heck 

pressure 
com

pensation 
in the 

housing, 
if necessa- 

ry clean filter 
elem

ent 

4 ... 20 m
A

 
signal 

m
issing 

incorrect connection 
to pow

er supply 
check connection 
acc. to chapter 5.3 
and correct 

if 
necessary acc. to 
chapter 5.2 

no pow
er supply 

check cables for 
line break, 

repair 
if necessary 

pow
er supply too 

low
 

or load resistance too 
high 

check and adapt 
if necessary 

C
urrent 

signal 22 m
A

 
or 

less than 
3.6 m

A
 

electronics m
odule or 

m
eas. cell defective 

exchange 
instru- 

m
ent or 

return for 
repair 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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36 

M
aintenance and fault rectification 

F
ault m

essages via 
P

LIC
S

C
O

M
 

Insert/rem
ove P

LIC
S

C
O

M
 

1 

M
aintenance and fault rectification 

in E
x applications, the regulations fO

r the w
iring of 

intrinsically safe circuits m
ust be observed. 

E
rror code 

M
eaning 

E
013 

M
easuring cell defective 

E
017 

A
djustm

ent span too sm
all 

E
036 

N
o operable sensor softw

are 

E
041 

H
ardw

are error, 
electronics detective 

8.3 Instrum
ent m

odification 

P
LIC

S
C

O
M

 can be inserted or rem
oved at any tim

e. 
A

n interruption of the pow
er supply is not necessary. 

T
o install proceed as follow

s: 
1 

U
nscrew

 housing cover 
2 

P
lace P

LIC
S

C
O

M
 in the desired position on the 

electronics. 

Y
ou can choose any one of four different positions 

(each displaced by 900). 

V
E

G
A

 
64 -4 ... 20 m

A
/H

A
R

T
®

 

F
ig. 

19: 

Installation of P
LIC

S
C

O
M

 

3 
P

ress P
LIC

S
C

O
M

 lightly on the electronics and 
turn it to the right until it snaps in. 

4 
S

crew
 housing lid w

ith inspection w
indow

.tightly 
back on 

R
em

oval is carried out in reverse order. 

P
LIC

S
C

O
M

 is pow
ered by the sensor, an additional 

connection is not necessary. 

8.4 R
epairing the instrum

ent 

If it is necessary to repair V
E

G
A

B
A

R
 64, please send 

the instrum
ent to the follow

ing address: 

V
E

G
A

 G
rieshaber K

G
 

R
epair departm

ent 
A

m
 H

ohenstein 113 
77761 S

chiltach 
G

em
iany 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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D
ism

ounting 
S

upplem
ent 

9 
D

ism
ounting 

S
upplem

ent 

9.1 
D

ism
ounting procedure 

T
ake note of chapters "4 M

ounting" and "5 C
onnect- 

ing to pow
er supply" and carry out the listed steps in 

reverse order. 

9.2 D
isposal 

V
E

G
A

B
A

R
 64 consists of m

aterials w
hich can be 

recycled by specialised recycling com
panies. W

e 
have purposely designed the electronic m

odules to 
be easily separable. M

ark the instrum
ent as scrap 

and dispose of it according to governm
ent regula- 

tions (electronic scrap ordinance, etc.). 

If you cannot dispose of the instrum
ent properly, 

please contact us about disposal m
ethods or return. 

38 
V

E
G

A
B

7C
R

 64 -4 ... 20 m
A

/H
A

R
T

®
 

to 
cs, 
0 
9 Z

-71 

z "t5jN
 

to 

T
echnical data 

G
eneral data 

Instrum
ent nam

e 

M
aterials, w

etted parts 
process connection 

- ' diaphragm
 

- 
seal m

easuring cell 

M
aterials, non-w

etted parts 
-, 

housing 

- 
v\sP

ez\oT
\ \N

V
\to\N

 ?\-\C
K

,O
W

\ 
- 

ground term
inal 

pressure transm
itter 

V
E

G
A

B
A

R
 64 

stainless steel 1.4435 
sapphire ceram

ics 
(99.9 

%
 O

xideceram
ic) 

V
iton, K

alrez S
pectrum

, 
E

P
D

M
 

plastic P
B

T
 (P

olyester), 
A

lu-die casting, pow
der-coated, 

stainless steel 
1.4435 

L
e
x
a
n
 

stainless steel 
1.4571/1.4435 

... 0 kR
 V

i6f5er'edahi on process 

O
utput variable 

O
utput signal 

R
esolution 

F
ault signal 

C
urrent lim

itation 
Integration tim

e 
I) 

R
ise tim

e 
M

et N
am

ur recom
m

endation 

4 ... 20 m
A

 /H
A

R
T

®
 

6 pA
 

22 m
A

 (3.6 m
A

), adjustable 
22 m

A
 

0 ... 999 s, adjustable 
150 m

s (ti 
: 0 s, 0 ... 

100 
`)/0) 

N
E

 43 

1) 
T

he tim
e required by the output signal to reach 63 %

 of the actual height after a jum
p of the 

z 
input variable. 

A
fter the triple integration tim

e has passed, the output signal 
has reached 95 %

 
of the jum

p height. 
o 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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S
upplem

ent 

Input variable 

Z
ero adjustable 

S
pan adjustable 

-20 
... 

+
95 

%
 of nom

inal range 
-120 ... 

+
120 %

 of nom
inal range 

N
om

inal m
eas. range 

G
auge pr. resistance 

Low
 pr. resistance 

G
auge pressure 

0...0.1 bar / 0...10 kP
a 

15 bar / 
1 500 kP

a 
-0.2 bar / -20 kP

a 
0...0.2 bar / 0...20 kP

a 
20 bar / 2 000 kP

a 
-0.4 bar / -40 kP

a 
0...0.4 bar / 0.,.40 kP

a 
30 bar / 3 000 kP

a 
-0.8 bar / -80 kP

a 
0...1.0 bar / 0.,.100 kP

a 
35 bar / 3 500 kP

a 
-1.0 bar / -100 kP

a 
0...2.5 bar / 0...250 kP

a 
50 bar / 5 000 kP

a 
-1.0 bar / -100 kP

a 
-0.05...+

0.05 bar / -5...+
5 kP

a 
15 bar / 

1 500 kP
a 

-0.2 bar / -20 kP
a 

-0.1...+
0.1 bar /-10.,.+

10 kP
a 

20 bar / 2 000 kP
a 

-0.4 bar / -40 kP
a 

-0.2...+
0.2 bar / -20...+

20 kP
a 

30 bar / 3 000 kP
a 

-0.8 bar / -80 kP
a 

-0.5...+
0.5 bar / -50.,.+

50 kP
a 

35 bar / 3 500 kP
a 

-1.0 bar /-100 kP
a 

-1,0...0.0 bar / -100...0 kP
a 

35 bar / 3 500 kP
a 

-1.0 bar /-100 kP
a 

-1,0...+
1,5 bar / -100...+

150 kP
a 

50 bar /5 000 kP
a 

-1.0 bar / -100 kP
a 

-1.0...+
5.0 bar / -100...+

500 kP
a 

65 bar / 6 500 kP
a 

-1.0 bar / -100 kP
a 

-1.0...+
10.0 bar / -100...+

1 000 kP
a 

90 bar / 9 000 kP
a 

-1.0 bar / -100 kP
a 

-1.0...+
25.0 bar / -100...+

2 500 kP
a 

130 bar / 13 000 kP
a 

-1.0 bar / -100 kP
a 

-1.0 ...+
40.0 bar / -100...+

4 000 kP
a 

200 bar / 20 000 kP
a 

-1.0 bar / -100 kP
a 

-1.0...+
60.0 bar / -100..,+

6 000 kP
a 

200 bar / 20 000 kP
a 

-1.0 bar / -100 kP
a 

A
bsolute pressure 

0...1.0 bar /0...100 kP
a 

35 bar / 3 500 kP
a 

0...2.5 bar /0...250 kP
a 

50 bar / 5 000 kP
a 

0...5.0 bar / 0 _500 kP
a 

65 bar / 6 500 kP
a 

0...25.0 bar / 0...2 500 kP
a 

130 bar / 13 000 kP
a 

0...40.0 bar / 0...4 000 kP
a 

200 bar / 20 000 kP
a 

0...60.0 bar / 0...6 000 kP
a 

200 bar / 20 000 kP
a 

A
ccuracy 

2) 

R
eference conditions acc. to IE

C
 60770-1 

- 
tem

perature 
- 

relative hum
idity 

- 
pressure 

D
eterm

ination of characteristics 
C

haracteristics 

18 
30°C

 
45 ,.. 75 %

 
860 ... 1060 m

bar (86 .,. 
106 kP

a) 
lim

it point adjustm
ent acc. to D

IN
 

16086 
linear 

2) 
S

im
ilar to D

IN
 16086, D

IN
V

 19259-1 and IE
C

 60770-1. 

40 
V

E
G

A
 

R
 64- 4 ... 20 m

A
/H

A
R

T
®

 

S
upplem

ent 

D
eviation in characteristics') 

':'A
ccuracy class 

0.1 
T

urn dow
n 

1 
: 

1 

up to 1:5 
up to 

1 
: 

10 

D
eviation 

in 

characteristics 
<

 
0.1 

%
 

<
0.1 

%
 

<
 0.15 %

 

Influence of the am
bient tem

perature 

A
ccuracy class 

0.1 
T

urn dow
n 

1 
: 

1 

up to 
1 

: 5 
up to 

1 
: 

10 

A
verage tem

perature 
coefficient of the zero 
signal4) 
0.05 %

/10 K
 

0.1 %
/10 K

 

0.15 %
/10 K

 

Long-term
 stability 

Long-term
 drift of the zero signal 2) 5) 

A
M

bient conditions 

<
 0.1 %

 per 2 years 

A
m

bient, storage' and 
transport tem

perature 
- 

w
ithout P

LIC
S

C
O

M
 

- 
w

ith P
LIC

S
C

O
M

 

P
rocess conditions 

-50 
+

85°C
 

-50 . +
70°C

 

P
roduct tem

perature, dependent on the 
m

easuring cell seal 
- 

\R
on 

- 
E

P
D

M
 

K
alrez S

pectrum
 

C
alibration position 

Influence of the installation position 
V

ibration resistance 

-20 
... +

120°C
 

-40 
... 

+
120°C

 
(1 

h: 
+

140°C
 cleaning tem

perature) 
-10 

... 
+

120°C
 

upright, diaphragm
 points dow

nw
ards 

0.2 m
bar/20 P

a 

m
echanical vibrations w

ith 
4 g and 

5 ... 100 H
z 

6) 

R
elating to the nom

inal range, 
incl. hysteresis and 

repeatability. 
In the com

pensated tem
perature range betw

een 0°C
 

... 80°C
, reference tem

perature 20°C
. 

A
cc. to IE

C
 60770-1, relating to the nom

inal range. 
T

ested acc. to the regulations of G
erm

an Lloyd, G
L-directive 2. 

V
E

G
A

B
A

R
 64 -4 ... 20 m

A
/H

A
R

T
®
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S
upplem

ent 

E
lectrom

echanical data 

C
able entry/P

lug 
- 

single charriber housing 
- 

1 x M
20 x 1.5 (cable-o 5 

... 
9 m

m
), 

1 
x blind stopper 

- 
1 

x 
1/2 N

P
T

, 
1 x blind stopper 

- 
1 x plug M

12 x 
1. 

1 x blind stopper 
- 

double cham
ber housing 

- 
2 x M

20 x 1.5 
(cable-a 5 ... 

9 m
m

), 
1 

x blind stopper 
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M
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F
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S
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pl
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en
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E
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en
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P
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10
 k

H
z 

U
s,

 5
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m

V
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se
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di

ag
ra
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S
W

 

45
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29
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H
A

R
T

®
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oa
d 

V
ol

ta
ge

 li
m

it 
E

x 
se

ns
or

 

V
ol

ta
ge

 li
m

it 
,n

on
-E

x 
se

ns
or

 

° 
r 

i 
i 

i 
1 

i 
, 

P
ow

er
 
su

pp
ly

 
12

 
IS

 
18

 
21

 
21

 
27

 
29

 
33

 
38

 
V

 

In
te

gr
at

ed
 o

ve
rv

ol
ta

ge
 p

ro
te

ct
io

n 

N
om

in
al

 le
ak

ag
e 

cu
rr

en
t 

(8
/2

0 
N

S
) 

M
in

, 
re

sp
on

se
 t

im
e 

10
 k

A
 

<
 2

5 
ns

 

E
le

ct
ric

al
 p

ro
te

ct
iv

e 
m

ea
su

re
s 

P
ro

te
ct

io
n 

- 
tr

an
sm

itt
er

 
IP

 6
8 

(2
5 

ba
r)

 
- 

V
E

G
A

D
IS

 1
2 

IP
 6

5 
P

ro
te

ct
io

n 
cl

as
s 

III
 

O
ve

rv
ol

ta
ge

 c
at

eg
or

y 
II

I 

A
pp

ro
va

ls
') 

A
T

E
X

 II
 
2G

 E
E

x 
is

 II
C

 T
6,

 s
hi

p 
ap

pr
ov

al
 

7)
 

D
ev

ia
tin

g 
da

ta
 f

or
 E

x 
ap

pl
ic

at
io

ns
 s

ee
 
se

pa
ra

te
 s

af
et
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in

st
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ct
io

ns
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S
up

pl
em

en
t 

F
ig

, 
13

: 
D

im
en

si
on

s 
V

E
G

A
W

E
LL

 
72

, 
le
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 v

er
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 d
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p 

w
el
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, 

rig
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n 
P

E
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tin

g 
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S
up

pl
em
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 c
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g 
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 c
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 d
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 p
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 p
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 d
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 t
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w
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s 
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ar
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re
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Level and Pressure 

Order No: 1091074_3 

Operating Instructions 
VEGADIS 12 
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S
afety inform

ation, N
ote E

x area 

S
afety Inform

ation 
P

lease read this m
anual carefully, and also take 

note 
of country-specific 

installation standards 
(e.g. the V

D
E

 regulations in G
erm

any) 
as w

ell 
as all 

prevailing safety regulations and acci- 
dent prevention rules. 

F
or safety and w

arranty reasons, any internal 
w

ork 
on the Instrum

ents, 
apart from

 that in- 
volved in norm

al installation and electrical con- 
nection, m

ust be carried out by qualified V
E

G
A

 
personnel. 

N
ote E

x area 
P

lease 
note the approval 

docum
ents (yellow

 
binder), 

and especially 
the included safety 

data sheet. 

2 
V

E
G

A
D

IS
 12 

C
ontents 

C
ontents 

05-A
tvti 

N
ote 

E
x area 

2 

1 
P

roduct description 

1.1 
F

unction and configuration 
4 

1.2 
T

ypes and 
versions 

4 

1.3 
T

echnical data 
5 

1.4 
A

pprovals 
7 

1.5 
D

im
ensions 

8 

2 
M

ounting 
8 

3 
E

lectrical connection 

3.1 
C

onnection instructions 
9 

3.2 
W

iring 
plan 

10 

4 
S

etup 

4.1 
A

djustm
ent elem

ents 
12 

4.2 
A

djustm
ent and indicating elem

ents 
(version w

ith 
display) 

12 

4.3 
A

djustm
ent of the transm

itter 
13 

4.4 
S

caling 
of the indication 

13 

5 
D

iagnostics 

5.1 
M

aintenance 
14 

5.2 
F

ailure rectification 
14 

V
E

G
A

D
IS

 12 
3 
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P
roduct description 

1 
P

roduct description 

1.1 F
unction and configuration 

V
E

G
A

D
IS

 
12 

is an external connection 
hous- 

ing w
ith integrated adjustm

ent elem
ents. 

It is 
it 

.H
alt 

iha M
a) V

gfiA
 E

t3/W
 

l 
ef.tE

ik's W
ith 

breather capillaries or 
a 

three-w
ire standard 

cable to the hydrostatic pressure transm
itter 

D
80 ... 

D
87 or 

D
76, D

77. V
E

G
A

D
IS

 
12 

is 
connected to the supply and signal circuit of 
the pressure transm

itter and does not re- 
quire 

a separate external energy 
source. 

V
E

G
A

D
IS

 
12 has the follow

ing functions: 
- 

adjustm
ent of zero, span and ti 

- 
atm

ospheric pressure com
pensation 

for 
the pressure transm

itter 
- 

m
easured value display (optional). 

A
s 

a standard feature, V
E

G
A

D
IS

 
12 

is 
equipped w

ith an adjustm
ent m

odule for the 
pressure transm

itter. T
he optional display is 

located in the housing cover and is equipped 
w

ith a bar graph and a digital display indica- 
tion. 

In this version, additional adjustm
ent 

elem
ents for indication scaling are integrated. 

1.2 T
ypes and versions 

V
E

G
A

D
IS

 12 w
ithout display 

V
E

G
A

D
IS

 12 w
ith display 

:3 

- 
=

- 

LIN
 

1111111 

o 
0 

V
T

E
LG

ai 

16.85 

4 
V

E
G

A
D

IS
 12 

P
roduct deS

cription 

1.3 T
echnical data 

S
tandard data 

M
aterials and w

eight 
H

ousing 
G

rounn-torm
inA

i 
D

isplay w
indow

 
B

reather facility 
W

eight 

A
djustm

ent and Indicating elem
ents 

hi 
h- resistance 

lastic P
B

T
 (pglyN

IR
T

) 
. 

. 

41.§.44§§ stssl 1.-00E
 

U
sxam

 

P
T

F
E

 filter elem
ent 

1) 

approx. 
0.5 kg 

A
djustm

ent elem
ents 

A
djustm

ent elem
ents w

ith display 
D

isplay (option) 

C
onnection 

2 keys, 
1 

rotary sw
itch 

2 x 2 keys, 2 
x 

1 
rotary sw

itch. 
LC

 m
ultifunctional display w

ith 
- 

bar 
graph (20 segm

ents) 
- 

digital value (4 digits) 
- 

tendency indicator for rising or falling values 

C
able entry 

S
crew

 term
inals 

A
djustm

ent circuit 

M
20 x 1.5 (for cable a 5 

... 
9 m

m
) 

for w
ire cross-section up to 2.5 m

m
2 

C
onnection to 

connection cable 

C
able length 

t) 
air perm

eable and h 
'dity blocking 

V
E

G
A

D
IS

 12 

pressure transm
itter D

80 
... D

87, 
D

76, D
77 

V
E

G
A

 special cable w
ith breather capillaries 

or 3-w
ire standard 

cable 
m

ax. 200 m
 

5 
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P
roduct description 

S
upply and signal circuit (analogue transm

ission, 4 ... 20 m
A

) 
S

upply voltage via pressure transm
itter 

in conjunction w
ith V

E
G

A
D

IS
 

12 
- 

w
ithout display 

- 
w

ith 
display 

M
ax. 

input current 
fiV

irigfit of IFiu cA
iffce4 

M
A

X
. pstrrA

lggiblii loA
d 

Load diagram
 w

ithout display 

Load diagram
 w

ith display 

P
rotective m

easures 

12 
... 36 V

 D
C

 
17 ... 36 V

 D
C

 
150 m

A
 

3:5 
22 rflA

 
dttP

iatiding iii tho tupply 
(see load 

diagram
s) 

E
 

0 

t 3 

900 

600 

300 

12 
18 

24 
30 

36 

V
oltage of the external energy U

 in V
olt 

700 M
U

M
=

 
500 

300 

11111/211111 
100 

1/111111111111 
1111111111111111 
18 

24 
30 

36 

V
oltage of the external energy U

m
 in V

olt 

H
ousing 

P
rotection 

class 
O

vervoltage category 

A
m

bient conditions 

IP
 65 II 

III 

III 

A
m

bient tem
perature 

- 
V

E
G

A
D

IS
 

12 
-40°C

 
... +

85°C
 

- 
V

E
G

A
D

IS
 

12 w
ith display 

-20°C
 ... 

+
70°C

 
S

torage and 
transport tem

perature 
-40°C

 ... +
85°C

 

M
aintaining the housing protection IP

 65 or IP
 67 requires the use of a seal in the cable entry fitting to the 

cable. 
If the supplied seal does not fit, the custom

er has to provide a suitable one. 

6 
V

E
G

A
D

IS
 

12 

P
roduct description 

1.4 A
pprovals 

If 
a pressure transm

itter or 
the external housing 

is used 
in hazardous areas, approved ver- 

sions 
should be 

used. 

T
he respective official docum

ents (test 
reports, 

test certificates and conform
ity certificates) 

m
ust 

196 risfad fsf 
ayppliod w

ith tho f-46p4O
lyi, 

G
eneral approvals 

V
E

G
A

D
IS

 
12 

C
E

 conform
ity 

C
 

C
E

N
E

LE
C

 
E

E
x 

is 
IIC

 

T
he external housings 

V
E

G
A

D
IS

 12 
or V

E
G

A
D

IS
 

12 
E

x m
eet the protective regulations of 

E
M

C
 (89/336/E

W
G

) and N
S

R
 (73/23/E

W
G

). T
he conform

ity has been judged acc. to the 
follow

ing standards: 
E

M
C

 
E

m
ission 

S
usceptibility 

N
S

R
 

N
A

M
U

R
 regulations 

E
N

 50 081 
E

N
 50 082 

E
N

 61 
010 

F
ull com

pliance w
ith N

A
M

U
R

 regulations N
E

21, M
ay 

1993. 

V
E

G
A

D
IS

 12 
7 
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P
roduct description, m

ounting 

1.5 D
im

ensions 

w
ithout display 

38 

w
ith display 

2 
M

ounting 

V
E

G
A

 

V
 16.85 

I- 

V
E

G
A

D
IS

 
12 can be m

ounted 
in the follow

ing w
ays: 

on carrier rail 35 
x 7.5 acc. 

to E
N

 50 022 
on m

ounting sheet or to the w
all. 

In 
case of vertical w

all m
ounting, the cable entry m

ust point dow
nw

ards to avoid m
oisture 

ingress. 

If V
E

G
A

D
IS

 
12 is additionally used for atm

ospheric pressure com
pensation for the 

pressure 
transm

itter, the follow
ing m

ust be noted: 
- 

there 
m

ust be the sam
e atm

ospheric pressure on the breather facility as 
on the vessel 

- 
the breather facility m

ust not be clogged or dirty. 

8 
V

E
G

A
D

IS
 12 

E
lectrical connection 

3 E
lectrical connection 

3.1 C
onnection Instructions 

V
E

G
A

D
IS

 12 
is connected to the supply and 

signal circuit of the pressure transm
itter and 

A
682 A

t 
F8e4L

iiFA
I 

avtaFA
&

I &
W

O
 

sauces. 

B
lock diagram

 

P
ressure 

V
E

G
A

D
IS

 
E

xternal 
transm

itter 
12 

energy 
O

ption: 
' 

D
isplay 

source :, 
T

he electronics 
in the pressure transm

itter 
is 

designed 
in tw

o-w
ire technology 

and re- 
quires 

a supply voltage of 
12 ... 36 

V
 D

C
, 

w
ith display 

17 ... 36 V
 D

C
. S

upply voltage 
and current signal are led via.the sam

e tw
o- 

w
ire connection cable to the connection term

i- 
nals. T

he third 
cable 

betw
een pressure 

transm
itter 

and V
E

G
A

D
IS

 12 is used for 
transm

ission of the adjustm
ent data. 

T
he external energy is provided via a sepa- 

rate pow
er supply unit: 

- 
pow

er supply 
unit, 

e.g. 
V

E
G

A
S

T
A

B
 690 

. 

- 
processing unit w

ith integrated 
D

C
 current 

source (e.g. active D
C

S
 

input) 

M
ake sure that the external energy 

source is 
reliably separated from

 the 
m

ains circuits 
. 

acc. 
to D

IN
 

V
D

E
 0106, part 101. T

he above 
m

entioned V
E

G
A

 instrum
ents m

eet this re- 
quirem

ent and 
protection class 

III 
is therefore 

ensured. 

V
E

S
A

 

T
he external 

energy source m
ust deliver 

a 

keIrri".aN
 N

0ka'P
 0 a\ \eask V

aN
 

c=
4 1l N

 to V
N

e 
transm

itter. 
T

he actual term
inal voltage on the 

transm
itter depends 

on the follow
ing factors: 

- 
gw

iR
w

i si2ii8g 
V

, ,f flit s atrial tritroY
 

aaurgs 
w

ridsr nsm
ingl Ig9d, 

- 
load resistances of the Instrum

ents In the 
current circuit. 

F
or electrical connection in general, the fol- 

low
ing points should be given attention: 

T
he connection m

ust be m
ade according 

to 
the national installation standards (e.g. in 
G

erm
any acc. 

to the 
V

D
E

 regulations). 
- 

T
o avoid dam

age of the electronics, the 
term

inal voltage 
m

ust not exceed 36 V
. 

T
he connection elem

ents have built-in pro- 
tection 

against polarity reversal. 
- 

T
he w

iring betw
een pressure transm

itter 
and V

E
G

A
D

IS
 12 

or betw
een V

E
G

A
D

IS
 

12 
and the pow

er supply can 
be m

ade w
ith 

standard three 
or tw

o-w
ire cable. 

- 
If strong 

electrom
agnetic interferences are 

expected, screened cable is 
recom

- 
m

ended. T
he screening m

ust be m
ade on 

both ends. 
F

or use in 
E

x areas, the installa- 
tion regulations m

ust be noted. 
- 

If overvoltages are expected, 
w

e recom
- 

m
end the installation of V

E
G

A
 overvoltage 

arresters. 
- 

A
 

seal fitting the cable m
ust be used in the 

cable entry. 

V
E

G
A

D
IS

 12 
9 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 90 of 377



N
E

M
E

lectrical connection 

3.2 W
iring plan 

V
E

G
A

D
IS

 12 w
ithout display 

P
ressure transm

itter w
ith 

direct cable outlet 

Z
LIP

P
IN

1211/f189919 

S
creen 

P
ressure transm

itter w
ith 

term
inal Insert In housing 
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VEGA Grieshaber KG 
Am Hohenstein 113 
D-77761 Schittach 
Phone (0 78 36) 50 - 0 
Fax (0 78 36) 50 - 201 
E-mail info @de.vega.com 
www.vega.com 

ISO 9001 

CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 

2.20 592 /Feb. 2009 
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ISO 9001 

vEsAQ 

Prigzertifikat VEGA 
fiir Druckmessumformer 

Test certificate for pressure transmitters 
VEGA bestatigt, dass die zur Qualitatsphifung des Erzeugnisses eingesetzten Messmittel galtig kalibriert and auf nationale Norma le der Physikalischen Technischen Bundesanstalt (PTB) hickfiihrbar sind. VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to national standards of PTB (Physikalischen Technischen Bundesanstalt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 
Druckmessumformer / Pressure transmitter: BAR64 

-1 bis/to 5 bar rel. 

-100 bis/to 500 kPa rel. 

12494080 

4 ... 20mA, HART 

OHNE 

Messbereich / Meassuring range: 

Seriennummer / Series no.: 

Ausgang / Output: 

Zulassungen / Approvals: 

Kennwerte / Characteristics: -0,970 bis/to 5,000 bar rel. 

Kennliniencharakteristik / Output characteristics: 
max. zul. Abweichung bezogen auf Messbereich: 

0,49 bis/to 100,00 % 

< 0,10 % 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1091074 

1 

/ Dev. in linearity rel. to measuring range 

Ref.-Druck / Ref. pressure [bar]: -0,970 0,498 1,998 3,498 5,000 
Soll-Ausgang / Ideal output [%]: 0,49 24,96 49,96 74,96. 100,00 
lst-Ausgang / Real output [%]: 0,49 24,97 49,98 74,98 100,00 
Abweichung / Accuracy [ %]: 0,00 0,01 0,02 0,02 0,00 

0,5 

-0,970 

-0,5 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
/ Temperature accuracy at 0 bar rel. 

0,498 1,998 3,498 

Bezogen auf den Messbereich / Related to the measuring range 

Bezugstemperatur 20 °C / Ref. temperature 20 °C 

Datum / Date: 18.06.2003 

Temperatur [ °C] 
Temperature 

Ist- Ausgang [ °/.] 
Real output 

Abweichung [°/.] 
Accuracy 

Unterschrift / Signatur 

5.000 P / bar 

0 20 60 100 

16,73 16,73 16,72 16,71 

0,00 0,00 -0,01 -0,02 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 95 of 377



FTX Series 
Isolated 

4-Wire Transmitters 

CalObratllon and = nstruoUoi 
Manua 

(Version 2.02) 

FTX series 

14 A 
NH 

MANN INDUSTRIES 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 96 of 377



Important Note: 

As of December 1998, all Mann Industries' instrument 
in aluminium housing are manufactured in a new format 
where one side of the DIN rail mounting and G-rail 
mounting are incorporated in the body of the instrument 
for added stability and strength. Any of the DIN rail 
profiles with a 35mm overall width and 27mm channel 
width can now be used with this product in addition to 
the standard G-rail profile. 

CONFIDENTIAL DOCUMENT 

The information in this manual is confidential 
and must not be passed on to any third party without prior 

written permission from MANN INDUSTRIES PTY LTD. 
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ti 

-a- MANN INDUSTRIES -- 
HFTX series Introduction 

Introduction 
1.1 Scope 

This manual contains all the information necessary to configure, 
calibrate and install the following instruments from Mann Industries' 
FTX range of 4-wire transmitters: 

FIX/DMA DC milliamp transmitter; 
FTX/DCV DC Voltage transmitter, 

FTXJDMV DC millivolt transmitter; 

FTX/TCX Thermocouple transmitter; 
FTX/TCL Linearised thermocouple transmitter; 
FTX/RTD RTD transmitter, 

FTX/RTL Linearised RID transmitter; 
FTX/POT Potentiometer/slidewire transmitter; 
FTX/RES Resistance transmitter; 
FTX/DRT Differential resistance transmitter; 
FIX/AVX AC voltage transmitter; 
FTX/MAS Differential milliamp transmitter; 
FTX/HLS High/Low Selector. 

Service manuals containing circuit descriptions, board layouts, parts 
lists, and circuit diagrams (for those situations where equipment will 
be serviced by the user) are available for all instruments - please 
contact your local representative for details. 

1.2 Revision history 

V2.02 Includes HLS, AVX/../RMS, and TCX/P July 1992 

1.3 Manual organisation 

The manual is divided into three sections: 

Installation, which provides the necessary connection informa- 
tion; 

Calibration, which provides the information needed for routine 
calibration; and 

Modifications, which covers operations like changing the 
mounting bracket, major input range changes, input type con- 
version, etc.. 

To obtain quick and efficient service of any equipment covered by 
our standard 2 year warranty please follow the procedures given on 
the inside back cover of this manual. 

1 - 1 
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MANN INDUSTRIES 

PIN 
A FTX series Introduction 

1.4 General description 

The transmitters in the FTX range accept inputs from a number of 
plant based signal sources. The input measurement is converted into 
proportional current/voltage signal for connection to PLC/Comput- 
ers/DCS and other receiving devices. The instruments covered by this 
manual have a number of common physical features: 

Input types selected by plug in personality card; 

Mains powered; 

Non-interacting zero and span controls; 
Front panel mounted test points for output signal monitoring; 
Three port isolation to 1.5kV (ac and dc); 

Compact metal enclosure; 
Switch selectable, analogue output formats; 
Zero based and offset zero outputs; 

Temperature stable operation; 
35mm Top Hat and G-rail mount (with optional gear-plate 
bracket); 

Connections via removable, screw type, terminal blocks. 
The major qualification for inclusion in this manual is that the input 

type is governed by the addition of a personality card. Members of the 
FTX series that do not feature input selection by personality card are 
covered by separate manuals. 

Outputs are high level analogue signals. The output format is se- 
lected from a number of standard formats using DIP switches on the 
main board. In some cases units may have been ordered with custom- 
ised outputs (NSO option) in which case the output switch selections 
will be invalidated. 

The units are all powered devices, which can accept DC or AC 
supplies depending on the power supply board used in the unit. In all 
cases the input and output circuits of the units are isolated from each 
other and from the power supply (3 port isolation). 

Standard units clip directly onto 35mm Top Hat rail and G-rail. A 
gearplate mounting bracket is available as an option. 

1 - 2 
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MMANN INDUSTRIES 

NN FTX series Installation 

Installation 
2.1 General description 

This chapter gives you some guidelines for installing the 4-wire 
transmitters covered by this manual (see section 1.1 for details). 

The model number label is on the left hand side panel of the 
instrument and includes calibration information, input type, output 
signal format and power supply requirements. You should check your 
requirements against the model number before installation. Note: all 
new instruments are fully calibrated before leaving the factory and 
should not need adjustment until the next scheduled calibration. 

Test points are provided to monitor the output signal when the 
transmitter is in operation. The test points output a voltage for both 
current and voltage outputs. They allow current loop outputs to be 
monitored without breaking the output loop. 

2.2 Location 

A mounting clip that fits both 35mm Top Hat rail and G-rail is 
normally fitted to all transmitters.You can also order them with a 
gearplate mounting bracket as an option. Section 4.8 gives instructions 
on changing the clip to a gearplate bracket. 

Locate the instrument in an area that is free from dust, moisture and 
corrosive gases. 

2.3 Wiring information 

In general, you should choose your cables to avoid large voltage 
drops for any signal (input or output). Thermocouple transmitters 
require suitable thermocouple extension/compensating wire to con- 
nect the thermocouple to the instrument. Twisted pair cable is recom- 
mended for all other input types. 

Thermocouple extension/compensating cable runs should avoid 
high temperature gradients and all cable runs should avoid electrically 
noisy environments. 

If you use shielded cable, you should only connect the shield/drain 
at the source of the signal carried by the cable. 

2 - 1 
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MMANN INDUSTRIES 

A 
1414 FTX series Installation 

2.4 Electrical connections 

The diagram below gives external connection information for the 
FTX series. Input connections can be found in the following pages. 
Note: earth connections must be attached to the stud on the underside 
of the housing for AC power supplies; this connection must be at- 
tached before mains power is applied to the alarm (for compliance with 
AS 3000 - clause 5.4.4). For DC powered devices, terminal 9 can be 
used for the earth connection (complies with AS3000 clause 7.16). 

Input signals (see 
following sections) 

Analogue output 
Output -ye 
Output +ve 

Power supply 
L(+) 
N(-) 

Fig 2.1: General connection diagram for F1X. 

2 - 2 
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NH 

MANN INDUSTRIES 

FTX series Installation 

FTX series 
4-wire 

Transmitter 

Additional 
device 

(voltage 
inputs) 

Receiving 
device 

(voltage 
inputs) 

Twisted pair cable( 

FTX series 
4-wire 

Transmitter 

Twisted pair cable 

Additional 
device 

(Current 
inputs) 

1-1+I 

Receiving 
device 

(Current 
inputs) 

Fig 2.2: Connection diagram for FIX series analogue outputs. 

2.4 (i) FTX Output signal connections 
Fig 2.2 (above) gives connection information for the FTX series 

analogue outputs. For voltage based outputs, you must use shielded 
cable to reduce the effects of induced noise (unless the cable run is 
particularly short). Connect the cable sheild/drain to ground at the 
transmitter end only. 

Section 4 explains bow you can change the output signal format.. 

2 - 3 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 105 of 377



Lai MANN INDUSTRIES 

NN FTX series Installation 

FTX/DMA 

F 71 
r 

Twisted pair cable' 

DC mA 
source 

1 -1+ 

Zero-based signal 

FTX/DMA 

1415 

DC mA 
source 

Twisted pair cable' 

Offset zero signal 

'Ground cable shield at 
signal source only 

Fig 2.3: Input connection diagrams forma current inputs. 

2.4 (ii) DC current inputs (FTX/DMA) 

Fig 2.3 (above) gives connection information for zero based and 
offset zero, DC current signals. For details of the input impedance 
consult the current issue of the FTX/DMA specification sheet in the 
catalogue. 

2 - 4 
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MANN INDUSTRIES 

FTX series Installation 

FTX/DMV 
Or 

FTX/DCV 

6 

Zero-based signals 

/ \ 

DC voltage 
Source 

1 -1 + 

) Twisted pair cable' 

FTX/DMV 
Or 

FTX/DCV 

I 
4 

I 

Offset zero signals 

DC voltage 
source 

Twisted pair cable 

'Ground cable shield at signal source only 

Fig 2.4: Input connection diagrams for voltage and millivolt inputs. 

2.4 (iii) DC voltage inputs (FTX/DMV and FTX/DCV) 
Fig 2.4 (above) gives connection information for zero based and 

offset zero, DC voltage transmitters. For both voltage and millivolt - 

signals, you must use shielded cable to reduce the effect of induced 
noise. 

For details of the input impedance consult the current issue of the. 
relevant specification sheet in the catalogue. 

Note: some offset ranges will also connect between terminals 4 & 
5; check the label on the top of the instrument for the correct 
connections. 
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FTX/TCL 
Of 

FTX/TCX 

Transmitter set UD for internal CJC. 

A 
+ 4 5 or 6 

T/C extension wire 

Instrument type Thermocodple +ve Thermocouple -ve 

ITX/TCX/.../X* 4. 5 

ITX/TCU..JX* 4 5 

ITX/TCX/..JEP* External CJC board (see below) 

ITX/TCL./.../EP* External CJC board (see below) 

B-type T/C inputs 4 J 6 

*Except type B thermocouples 

i 

' 
--..,. 
. Inv 

g'° t 
'NW CS' 

T/C extension wire 0 ,19i: 

kril':. 
:77:1.-.I 

Fig 2.5: Input connection diagrams for thermocouple inputs. 

2.4 (iv) Thermocouple inputs (FTX/TCX and FTX/TCL) 

There are a number of different options for connecting the input to 
the FTX series thermocouple transmitters. They are summarised in the 
table in fig 2.5. The /EP option is an external CJC board that can be 
used for improved results with extremely small input spans. The 
ITX/TCX/P (which has switch selectable input ranges) can be set-up 
for use with the external CJC board using an internal link All other 
types must be ordered with the ../EP option for small ranges. See 

section 4 for instructions on setting the ITX/TCX/P input range 
switches and internal/ external CJC link. 

Note: You must always use suitable thermocouple extension wire 
for the automatic cold junction compensation to be effective. You 
should also choose cable runs to avoid large temperature gradients and 
electrically noisy environments. If you use a saftey barrier, calibrate 
the transmitter with the barrier connected to the input for best results. 
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Fig 2.6: Input connection diagram for RTD inputs, 

2.4 (v) RTD transmitter (FTX/RTD, FTX/RTL) 
Fig 2.6 below shows connections for both tinearised and non-linear- 

ised transmitters. For 2-wire RTDs connect terminals 5 & 6 on the 
connector. For 4-wire RTDs leave one sense wire disconnected. 

The lead length compensation method uses constant current excita- 
tion to compensate for the lead resistance. This method suits applica- 
tions that include safety bathers, i.e., monitoring temperatures in 
hazardous areas. The barrier should be installed between the RTD, 
which is placed in the hazardous area, and the transmitter, which is - 

installed in a safe aura. Follow the manuafacturcrs instructions when 
installing the barrier. 
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FTX/RES 

Ground cable shield at signal source only 

Fig 2.7: Input connection diagram for resistance inputs. 

2.4 (vi) Resistance inputs (FIX/RES) 
Fig 2.7 (above) gives connection information for resistance inputs. 

Note: you should fine tune the transmitter calibration after instalation 
for best results. 

2.4 (vii) differential resistance inputs (FTX/DRT) 

Fig 2.8 (below) gives connection information for differential resis- 
tance inputs. Note: RI must be greater than R2. 

Note: you can use the FTX/DRT to monitor temperature differences 
if you use two, 2-wire, RTDs. The only restriction is that Ti must 
always be greater than T2. 

FTX/DRT 

6 5 4 T 

I \\) 
Ground cable shield at signal source only 

Fig 2.8: Input connection diagram for differential resistance inputs. 
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Fig 2.9: Input connection diagram for position inputs. 

2.4 (viii) Potentionieter/slidewire wiper position inputs (FTX/POT) 
Fig 2.9 (above) gives input connections for the position measure- 

ment transmitter FTX/POT. 

2.4 (ix) AC voltage inputs (FTX/AVX) 
Fig 2.10 (below) gives connection information for AC voltage 

transmitters (FTX/AVX). Standard units require a true sine wave input 
signal with frequency in the range 47-63 Hz. However, you can order 
the FTX/AVX with the /RMS option, which calculates the true rim 
voltage for non-sinusoidal waveforms. 

FTX/AVX AC voltage 
source 

a 

Fig 2.10: Input connection diagram for AC voltage inputs. 
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FTX/MAS 

4 5 6 

4-20 mA 
signal 

source B 

4-20 mA 
signal 

source A 

Fig 2.77: Input connection diagram for differential milliamp inputs. 

2.4 (x) Differential milliamp inputs (FTX/MAS) 
The FTX/MAS monitors the difference between two milliamp sig- 

nals (normally both in 4-20mA format). At least one of the signals 
must be isolated and both signals must be in the same format. Fig 2.11 
gives the input connections for auxiliary powered signal sources. The 
output of the FTX/MAS is proportional to signal A minus signal B. 

Fig 2.12 explains the connections if you have two 2-wire transmitters 
as the input signal sources. 

Loop 2-wire 2-wire 
FTX/MAS power Transmitter Transmitter 

supply B A 

4 5 

Fig 2.12: Input connection diagram for 2-wire transmitter inputs. 
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FTX/HLS 

4 5 6 

4-20 mA 
signal 

source B 

4-20 mA 
signal 

source A 

Fig 2.13: Input connection diagram for high/low selector inputs. 

2.4 (xi) High/low selector (FTX/HLS) 

You can set the FTX/I-ILS to select either the higher, or the lower, 
of two input signals. Section four explains how to position the jumpers 
on the personality card for each action.Both input signals will nor- 
mally be 4-20mA signals and must always be in the same format. 
Figure 2.13 gives connection information. 

2.5 Cable preparation 

When you are preparing the input and output wires for connection 
to the removable terminal blocks you should strip the wires to around 
7 mm (0.27 inch) from the ends. Do not tin multi-core-cables-as the .. 

solder can bend and crack when you tighten the screws. The result is- 
a poor connection, which may get worse if there is any flux left behind 
to corrode the contacts. It is better to use a crimp lug for multi-stranded - 

connectors. 
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14t1 FTX series Installation 

2.6 Mechanical dimensions 

Figure 2.14 give the mechanical dimensions of the housing. Values 
for the depth of the housing vary according to the mounting method. 
Depths given refer to the distance to the mounting plate surface. 

RIGHT HAND SIDE VIEW FRONT VIEW 

eeeeeeee 

TOP VIEW, 

Effective depth: 
35mm "Top hat" rail 123 mm 
G-rail (DIN 50035) 128 mm 
Gear-plate mount 107 mm 

to surface (including rail/mounting plate) 

Fig 2.14: FIX series transmitters' mechanical dimensions. 

eeeeeeee 

44 mm 
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Calibration 
3.1 General 

This section covers routine calibration of the FIX' range of 4-wire 
transmitters. New units are calibrated and checked before being: 
dispatched and should not require recalibration before being in- 
stalled (provided that they were ordered with the correct range). 

The external calibration adjustments are: 

ZERO - to give the output required, e.g., 4mA, with the input 
signal at the bottom of the range; and 
SPAN - to give the required full scale output, e.g., 20mA, with 
the signal at the top of the range. 

The ZERO and SPAN controls are provided with wide adjustment 
capability - for minor changes of output and input range these adjust- 
ments should be sufficient. If the output type or input type is to be 
altered, or if major range changes are required, section 4 (modifica- 
tion) should be consulted. 

General calibration procedures are given first, followed by separate 
connection diagrams, equipment lists and calibration point set-up 
instructions for each input type. Since all transmitters will have the 
same provisions for power supply and output signal monitoring, 
connection details are only given once. 

In addition to the external adjustments described below, there are 
internal factory adjustments to compensate for component tolerances, . 

etc. Procedures for adjustment of the -internal. controls are.given in - 

section four for completeness. 

Note: turn the controls 0 clockwise to increase 
the adjustment 

[OuR mom 
ISOLATE. C 

VOINSMITTER 

ZERO 
adjustment 

SPAN 
adjustment 

Output signal 
test points 
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3.2 Equipment requirements 

Equipment required to calibrate specific input types is listed with the 
relevant calibration set-up diagram. In addition the following equip- 
ment will be required for all models: 

1 x 4+1/2 digit, digital voltmeter (for output signal monitoring). 
To calibrate current outputs you will need an accurate standard 
resistor (say 1052 ±0.05%). 

A suitable powcr supply. 
Flat bladed screwdriver with blade width less than 2.54mm 
(0.1 inch). 

3.3 Power supply connections 

See section 2.4(i). 

3.4 Output signal monitoring 

Connect the 4+1/2 digit DVM across the output of the transmitter as 
shown below. As an alternative, you can use the front panel test points 
(with a short across pins 13 and 14 for current outputs). For current 
outputs the test point signal is a millivolt signal with 10mV change 
for lmA change in output current, i.e., a 4 - 20niA output gives 40 

across the test points. 

F1'X DVM 
(Millivolt range) 

1:1 

Current 
outputs 

10 n resistor 

DVM 
(Voltage 
range) 

1.1-1 

Voltage 
outputs 

Fig 11: Connection diagram for Fix series analogue output monitoring. 
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3.5 ZERO adjustment 

The ZERO control provides ±25% (of output span) adjustment in 
the minimum output signal level. Section 4 gives information neces- 
sary to make major changes to the output range and type. The ZERO 
potentiometer can be found on the front panel of the transmitter. 

1. Connect up the instrument according to figs 2.1, 3.1 and the 
appropriate input connection diagram. . 

2. Set the input signal source to the lowest value in the input range 
required, e.g., 1 V for an FTX/DCV with a 1-5 V input range. 

3. Tura the ZERO adjustment until the output is at the lowest-value 
in the required output range, e.g., 4mA for a 4-20mA output range. - 

This completes the ZERO adjustment. 

3.6 SPAN adjustment 

The SPAN control provides ±25% adjustment in output span. Its 
operation is independent of the ZERO control provided that the 
internal SET ZERO control has been correctly adjusted (see section 
4). The SPAN potentiometer can be found on the front panel of the 
transmitter. 

I. Set the ZERO adjustment according to section 3.5 above. 

2. Set the input to the highest value in the input range required, e.g., 
5 V for a FTX/DCV with a 1-5 V input range. 

3. Turn the SPAN adjustment until the output is at the highest value- 
in the required output range. 
E.g. 20mA for a 4-20mA output range. 

4. Re-check ZERO adjustment. 

This completes the SPAN control adjustment procedure. 
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DC mA current 
source 

DVM 
(Millivolt range) 

T 

FTX/DMA 

10 II resistor 

DC Volt/millivolt 
source 

DVM 
(Millivolt range) 

FTX/DCV 
or 

FTX/DCV 

4or 51 6 I 

Fig 3.2: Calibration set-up for DC current and voltage inputs. 

3.7 DC current and voltage inputs (FTX/DMA, /DCV and /DMV) 

Connection information is given above for DC current and voltage 
transmitters - the choice of terminals 4 or 5 depends on the input range 
(check the top label for details). Addition equipment requirements 
(above those given in section 3.2) are as follows: 

1 x 4+1/2 digit, digital voltmeter 

An accurate standard resistor (say 10f1 ±0.05%)for current in- 
puts. 

A signal source (e.g. Mann Industries P1000 or P275) with the 
appropriate voltage or current outputs. 

For the ZERO adjustment the input should be set to the lowest value 
in the range required. E.g. 6mA for a 6-20mA input FTX/DMA, OV 
for a 0-3V input range FTX/DCV or 10mV for a 10-30mV input range 
FTX/DCV. 

For the SPAN adjustment the input sould be set to the highest value 
in the range required. E.g. 20mA for a 6-20mA input range FIX/DMA, 
3V for a 0-3V input range FTX/DCV or 30mV for a 10-30mV input 
range FTX/DMV. 
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Thermocouple 
simulator 

Transmitter set-up for internal CJC 

FTX/TCX 
or 

FTX/TCL 

1 
4 15/6 

Extension/compensatinq cable to suit T/C type 

Thermocouple 
simulator 

Transmitter set-up for external CJC 

FTX/TCX 
Or 

FTX/TCL 

Ext CJC card 

1 +1 1 

Extension/compensating cable to suit T/C type 

Fig 3.3: Calibration set-up for thermocouple inputs. Note: use terminal 6 for B-type 
-re otherwise use terminal 5 

3.8 Thermocouple inputs (FTX/TCX and FTX/TCL) 

Connection information is given above for thermocouple transmitter 
calibration. Note: for type B thermocouple transmitters connect the 
simulator between terminals 4 and 6, otherwise connect between 
terminals 4 and 5. Additional equipment requirements (above those 
given in section 3.2) are as follows: 

I x Thermocouple simulator 
Linearised thermocouple transmitters are linearised to a particular 

range, if a change of range is required the user should consult the 
factory for details of new resistor values, etc. 

For the ZERO adjustment the thermocouple simulator should be set 
to the lowest value in the input range required, e.g., 0°C for a 0-400°C 
input range. 

For the SPAN adjustment set the thermocouple simulator to the 
highest value in the input range required, e.g., 400°C for a 0-400°C 
input range. 

The linearity curve of the linearised FTX/TCL is optimised for a 
particular range at the factory. Included in the optimisation is the 
LINEARITY control adjustment described in section 4.7 (ii). 
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RTD 
simulator 

A I 

FTX/RTD 
or 

FTX/RTL 

14 15 16 

bsense 

Fig 3.4: Calibration set-up for RTD inputs. 

3.9 Resistive temperature detector inputs (FTX/RTD and FTX/RTL) 

Connection information is given above for RTD transmitter calibra- 
tion. Additional equipment requirements (above those given in section 
3.2) are as follows: 

1 z RTD simulator. 
1 x 1000 +/-0.3% resistor (for lead length compensation ad- 

justment) 
A factory adjustment to balance the lead length compensation cur- 

rents is described in section 4.7(iii). There are no linearisation adjust- 
ments required for the FTX/RTL. 

For the ZERO control adjustment set the RTD simulator to the 
lowest value in the input range required, e.g., -50°C for a -50°C thru 
+50°C input range. 

For the SPAN control adjustment procedure set the RTD simulator 
to the highest value in the input range required, e.g., +50°C for a -50°C 
thru +50°C input range. 
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Resistance 
box FTX/RES 

F 

Fig 3.S: Calibration set-up for resistance inputs. 

3.10 Resistance inputs (FTX/RES) 

Connection information is given above for resistance transmitter 
calibration. Additional equipment requirements (above those given in 
section 3.2) arc as follows: 

1 x accurate decade resistance box. 
For improved performance the transmitter can be fine tuned after 

installation to compensate for any cable resistance. 

During the ZERO control adjustment set the decade box to the lowest 
resistance in the input range required, e.g., 1012 for a 10-2000 input 
range. 

During the SPAN control adjustment set the decade box to the lowest 
resistance in the input range required, e.g., 2000 fur a 10-2000 input 
range. 
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Fig 3.6: Calibration set-up for differential resistance inputs. 

3.11 Differential resistance inputs (FTX/DRT) 

Connection information is given above for differential resistance 
transmitter calibration. Additional equipment requirements (above 
those given in section 3.2) are as follows : 

2 x accurate resistance box 
Note : one resistance box can be replaced by an accurate resistor 

equal to the minimum value of R2. 

While the ZERO control is being adjusted, set decade box 2 to the 
minimum resistance of R2 and set decade box 1 so that the difference 
in the input resistances. is equal to the minimum difference to be 
measured. E.g. To set the ZERO on an FTX/DRT with R2 minimum- 
value 2000 and input range 10-400 , set box 2 at 2000 and box 1 at 
2100 . 

While the SPAN control is being adjusted, decade box 2 remains set 
at the minimum value of R2 and decade box 1 is set to give the 
maximum difference to be measured. E.g. To set the SPAN control on 
an FTX/DRT with R2 minimum value 2000 and input range 10-400 , 

set decade box 2 at 2000 and box 1 at 2400 . 

The input measurement is taken by feeding equal currents to both 
resistors and measuring the resulting difference in potential across the 
resistors. This method has the advantage of automatically compensat- 
ing for cabling resistances. An internal adjustment is provided to 
allow for component tolerances which would otherwise result in 
un-equal currents to the resistors. The adjustment procedure is de- 
scribed in section 4.7(iv). 
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FTX/POT 

1415161 

4+1/2 digit 
DVM 

(mV scale) 
mV source 

Fig 3.7: Calibration set-up for positional inputs. 

3.12 Potentiometer/slidewire position inputs (FTX/POT) 

Connection information is given above for potentiometer/slidewire 
position transmitter calibration. Additional equipment requirements 
(above those given in section 3.2) arc as follows: 

1 x resistor (RI in fig 3.7) with value equal to the measured 
end to end resistance of the potentiometer or slidewire; 
1 x 4+1/2 digit Multimeter (DVM); 
1 x accurate, stable, millivolt source; e.g., Mann Industries!. 
Portacal 275. 

Measure the- voltage across resistor RI-This voltage represents 
100% open and OV represents closed. If your range is not from 0-100% 
you must calculate the values that you require for zero and full scale 
output. Set the millivolt source to those values when you adjust the 
zero and span controls. 
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FTX/AVX 

F 

DVM 
(Vac scale) 

lalb 

AC voltage 
source 

Fig 3.8: Calibration set-up for AC voltage inputs. 

3.13 AC voltage inputs (FTX/AVX) 

To calibrate a FTX/AVX you will require : 

A suitable stable AC voltage source 
1 x 4+1/2 digit, digital voltmeter for input signal monitoring 
Equipment as listed in section 3.2 

While the ZERO control is being adjusted the input signal source 
should be set to the lowest value in the input range requited. E.g. for 
a 0-500Vac FTX/AVX set the input to OVac during the zero adjust- 
ment. 

While the SPAN control is being adjusted set the input voltage to 
the highest voltage in the input range required. E.g. for a 0-500Vac 
FTX/AVX set the input to 500Vac during the span adjustment. 
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FTX/MAS 

1415 6 

DVM 
(mV scale) 

1-1 

10 II Resistor 

DC mA 
source 

A 

1 1 

DVM 
(mV scale) 

T1 r 
DC mA 
source 

B 

1 +I 

10 12 Resistor 

Fig 3.9: Calibration set-up for differential milliamp inputs. 

3.14 Differential milliamp inputs (FTX/MAS) 

To calibrate the FTX/MAS you will require : 

2 x accurate, stable, milliamp source, e.g., Mann Industries' 
Portacal 1000; 

2 x 4+1/2 digit, digital multimeter (not required if the signal 
sources have displays); 

2 x precision 10f1 resistor (not required if the signal sources 
have displays) 

Equipment as listed in section 3.2 
For the FTX/MAS both current inputs have the same range, if the 

range is zero based then the second current source will not be required 
(leave input B open circuit during calibration). 

While the ZERO control is being adjusted both milliamp sources 
should be set to the lowest value in the input range required, e.g., 4mA 
for a 4-20mA input range FTX/MAS. 

While the SPAN control is being adjusted set milliamp source A to 
highest value in the input range and set milliamp source B to the lowest 
value in the range, e.g., for a 4-20mA input range FTX/MAS set 
milliamp source A to 20mA and source B to 4mA. 

3.15 High/Low Selector (FTX/HLS) 

The set-up for FTX/HLS calibration is the same as for the FIX/MA S 
(see above). To adjust the ZERO control set both signals sources to 
the lowest value in the input range required (normally 4 mA). To 
calibrate the SPAN control set both signal sources to the highest value 
in the input range (normally 20 mA). 
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Modifications 
4.1 General 

This section covers major modifications to the models covered:by 
the manual including changes of input/output type, power supply 
requirements and mounting bracket. It also includes procedures for 
adjustment of all internal, factory calibration controls (for complete- 
ness). 

All transmitters covered by this manual (see section 1.1) use the 
same main board with different personality. cards:. Personality cards : 

for particular input types can be obtained from the factory. 

All the transmitters in this manual have switch selectable out- 
puts.The instrument will be fitted with either an AC or a DC power 
supply board depending on the model ordered. The AC power supply 
voltage can be selected by soldering across pads provided on the AC 
power supply board. 

4.2 Fixing screw locations 

The drawing below shows the locations of the side plate fixing 
screws. 

G & H 

D 

F 

B 

A 

Fig Al: Side plate fixing screw locations. The left hand side plate (shown) 
normally carries the model/ serial number label. 
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4.3 Disassembling the housing 

4.3 (i) Removing/replacing the Left Hand side plate 
Two M3 countersunk bolts attach the power supply board to the left 

hand side plate; they are marked G and H in fig 4.1 above. 

To remove the left hand side plate: 

1. Remove the six self tapping screws marked A, B, C, D, E and F 
and the two M3 countersunk bolts marked G & H (see fig 4.1). 

2. Remove the left hand side plate and note the position of the plastic 
insulator covering the power supply board. 

When operating AC powered instruments without the housing, take 
care to avoid touching the pads on the power supply board as there 
are high voltages present. 

To replace the left hand side plate: 

1. Remove the power supply board from the instrument and fix it to 
the side plate using bolts G & H. Make sure that you place the 
plastic cut-out correctly between board and side plate. 

2. Plug the power supply board and side plate assembly into the 
terminal board. The edges of the side plate should line up with the 
case. 

3. Replace the remaining six screws. 
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4.3 (ii) Removing/replacing the main board and terminal board 

Removing the main board 

1. Remove the power supply board as described above (section 4.3 
(i)); 

2. Remove the six self tapping screws from the right hand side plate 
so that you can remove the right hand side of the case with main 
board still attached (i.e., equivalents of A, B, C, D, E and F on the 
left plate). 

3. Remove the top cover. 

4. Slide the base extrusion off the terminal board.. 

5. Remove the side plate and insulator from the main board by 
removing the remaining two M3 countersunk screws. 

Replacing the main board 

1. Position the insulating cut-out between the main board and side 
plate and tighten the bolts. 

2. Slide the base extrusion onto the terminal board (the side plate 
should line up with the edges of the base extrusion) and replace 
the four side plate fixing screws. 

3. Attach the power supply board/ left side plate assembly to the 
connector in the terminal board. The edges of the plate should line 
up with the sides of the extrusion. Replace the four side plate 
Toting screws. 

4. Insert the top extrusion into the front cavity and fix in place using : 

the remaining four screws. 
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4.4 Output signal format modification 

On standard units you can select the output type (from six common 
output ranges) using switches on the main board. There is also a push 
fit jumper that you may need to move (so that the test points output 
the correct voltage for the output type that you have selected).The table 
below gives the switch settings and jumper positions. Fig 4.2 shows 
the location of the switch bank. 

Switch bit CN 
Output 

1 2 3 4 5 6 7 8 
Link Note: For switch settings 

C=Closed / On & 
0-20mA 0 0 C 0 Current 0=Open / Off 

4-20mA 0 0 0 0 Z 0 Current 

0-5V , 0 0 0 Voltage 
For current/voltage link 1-5V 0 0 C 0 0 0 Voltage 
the board is marked C 

0-10V >C 0 Z. C 0 C 0 0 Voltage for current position & 

2-10V 0 0 0 ;CO 0 Voltage 
V for voltage position 

To modify the output type/range the power supply board must be 
removed and the switches/jumpers changed to the appropriate posi- 
tions. The instrument will then need a complete calibration - including 
the SET ZERO adjustment (section 4.7). 

Fig 4.2: F7X main board showing switch bank and current/voltage jumper loca- 
tion, for current outputs jumper is to the left. 
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4.5 Input signal range modification 

4.5 (i) General 
The FTX/TCX/P has switch selectable input ranges and thermocou- 

ple types. Most other instruments have a fixed input range with wide 
zero and span adjustment using the front panel ZERO and SPAN 
potentiometers. For major changes of input range and changes of input 
type, you can buy a new personality card. The only other changes that 
you might need to make are: attaching a CJC transistor to the terminal 
board (for thermocouple inputs) and the addition of a resistor on the 
terminal board (for high voltage inputs). 

A new front cover and procedures for modifying the inputs will 
accompany each kit. 

4.5 (ii) Programmable thermocouple inputs (FTX/TCX/P) 

To change the FTX/TCX/P input range, select the appropriate switch 
settings for the range you want using the table below and fig 4.6. You 
must adjust the CJC tracking control (see section 4.7), and the zero 
and span controls (see section 3). To select internal or external CJC 
use the jumper illustrated in fig 4.6. 

Type B thermocouple 

Input range # Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 

A 60 °C to 492 °C 805 °C to 1050 °C 0 0 0 0 0 
its: 
--. = 

0 0 0 0 

B 60 °C to 695 °C 1050 °C to 1400 °C 0 -o a a 
C 60 °C to 844 °C 1400 °C to 1820 °C '6 0 t 0 

For the switch settings 0 = Off / Open and C = On / Closed 

Type E thermocouple 

Input range # Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 

A -19 °C to 20 °C 55 °C to 85 °C 60 o o o o o o o o 

B -42 °C to 39 °C 85 °C to 140 °C 
-.1... 

:-: OCCC 
,.. 

C -63 °C to 57 °C 140 °C to 235 °C ..=-2 -6 o o 

D -127 °C to 101 °C 235 °C to 400 °C - 
,...-4. 

..-7t 

-Cao-B 
E -190 °C to 166 °C 400 °C to 620 °C 6:66= 

F -190 °C to 221 °C 620 °C to 9140 °c Et Z Z 6 

For the switch settings 0 = Off / Open and C = On / Closed 
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Type J thermocouple 
Input range # Offset range Span range Switch settings 

1 2 3 4 5 7 8 910 
A -24 °C to 23 °C 65°Cto 100 °C 0 

= 

= 

00000000 
B -49 °C to 46 °C 100 °C to 175 °C 0 
C -73 °C to 67 °C 175 °C to 295 °C 

':-.. 
C 0 0 

D -147 °C to 120 °C 295 °C to 530 °C 878 0 76 

E -190 °C to 204 °C 530 °C to 800 °C caco 
F -190 °C to 276 °C 800 °C to 860 °C 

For the switch settings 0 = Off / Open and C = On / Closed 

Type K thermocouple 
Input range # Offset range Span range Switch settin s 

1 2 3 4 5 6 7 8 910 
A -30 °C to 29 °C 80 °C to 130 °C 0 0 0 0 0 0 0 0 0 

. 0ere B -60 °C to 59 °C 130 °C to 230 °C 

= t0t0 C -95 °C to 85 °C 230 °C to 390 °C 

D -245 °C to 156 °C 390 °C to 700 °C = Baot 
ZEE° E -270 °C to 270 °C 700 °C to 1100 °C 

F -270 °C to 366 °C 1100 °C to 1372 °C E E Ca' 
For the switch settings 0 = Off / Open and C = On / Closed 

Type N thermocouple 
Input range # Offset range Span range Switch settins 

1 2 3 4 5 6 7 8 9 0 

A -47 °C to 44 °C 115°Cto190°C 0008000000 
= OdigC B -99 °C to 87 °C 190 °C to 290 °C 

= 
ffloifdo 
'mg 0 

C -160 °C to 124 °C 290 °C to 480 °C 

D -270 °C to 214 °C 480 °C to 800 °C 

E4E4M 0 E -270 °C to 346 °C 800 °C to 1250 °C 

C C E 5 F -270 °C to 454 °C 1250 °C to 1300 °C 

For the switch settings 0 = Off / Open and C = On / Closed 
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Type R thermocouple 

Input range # Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 

A -50 °C to 168 °C 390 °C to 590 °C 0 0 0 OE 0 

' 
= 

0 0 0 0 
0 B -50 °C to 299 °C 590 °C to 900 °C 

C 0 C 0 C -50 °C to 408 °C 900 °C to 1400 °C 
...-..= 
C .0 0 D -50 °C to 670 °C 1400 °C to 1760 °C 

For the switch settings 0 = Off / Open and C = On / Closed 

Type S thermocouple 

Input range # Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 

A -50 °C to 171 °C 490 °C to 605 °C 0 0 0 0 C 0 
"--- 
--....- 

-7--:" ,=. 

W 

0 0 0 0 
0 C. 0- B -50 °C to 308 °C 605 °C to 950 °C 
- -- 

C 0 0 C -50 °C to 424 °C 950 °C to 1550 °C 

D -SO °C to 711 °C 1550 °C to 1768 °C -a B o a 
For the switch settings 0 = Off / Open and C = On / Closed 

Type T thermocouple 

Input range # Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 
A -32 °C to 30 °C 80°Cto 120 °C 00 00000 0 

0 6 d B -67 °C to 58 °C 120 °C to 200 °C 

C 0 C 0 C -104 °C to 83 °C 200 °C to 320 °C 

E. o E D -190 °C to 143 °C 320 °C to 400 °C 

For the switch settings 0 = Off / Open and C = On / Closed 

Millivolt Inputs 

Input range 4 Offset range Span range Switch settings 

1 2 3 4 5 6 7 8 910 

A -1.20 mV to 1.20 mV 3.2 mV to 5.6 mV 0 0 0 0 6 0 0 0 0 0 
0 .7e d B -2.4 mV to 2.4 mV 5.2 mV to 9.4 mV 

V 0 0 C -3.5 mV to 3.5 mV 8.8 mV to 16.2 mV 

D -6.4 mV to 6.4 mV 15.9 mV to 2.9.5 mV Eao'E 
.1-- 2 

- ,--- 
re e C 0 E -11.0 mV to 11.0 mV 28.0 mV to 48.0 mV 

E. E-Eda F -15.0 mV to 15.0 mV 42.0 mV to 72.0 mV 

For the switch settings 0 = Off / Open and C = On / Closed 
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4.6 AC power supply modifications 

The AC power supply board can be modified to operate at 110Vac 
or 240Vac by soldering and de-soldering pads on the back of the power 
supply board. 

The procedure for changing the power supply voltage is as follows: 

a) Remove the power supply board as described in 
section 4.3(i). 

b) Detach the board from the side plate by removing the 2 x M3 bolts 
from the side plates. Take note of the position of the insulating 
cutout between the plate and the board. 

c) When altering the supply from 240Vac to 110Vac cut the track 
between the central pair of pads (marked 240V, see below). Place 
a solder bridge between each of the outer pairs of pads (marked 
I IOV, see below). 

d) Remove all traces of flux from the boards. 

e) Re-assemble side plate, insulator and power supply board assem- 
bly. 

0 Re-assemble the Transmitter (see section 4.3 (1)). 

Bridge this pair of 
pads for 240Vac 

operation. 

Bridge these two 
pairs of pads for 

110Vac operation. 

Fig 4.3: View of AC power supply board solder side showing the locations of the AC 
voltage selection pads for 240Vac and 110Vac operation. 
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4.7 Internal adjustments 

4.7 (i) General 
The external control on the instruments have wide adjustment capa- 

bility and for minor changes of output and input these adjustments will 
be sufficient. Several instruments in the FTX series also have internal 
controls to compensate for component tolerances during manufacture. 
There is no need to adjust any internal controls unless you have 
replaced components during a repair. The only exception is the 
FTX/TCX/P (with switch selectable inputs), where you must follow 
the cold junction compensation adjustment procedure if you change 
the input range. All instruments despatched from the factory are fully 
calibrated. 

The list below gives a brief explanation of the internal adjustments 
for each instrument: 

Set zero adjustment - all instruments have a set zero adjust- 
ment potentiometer. The SET ZERO control removes the inter- 
play between the ZERO and SPAN potentiometers. You should 
only adjust it if you have changed the output range. 
FTX/TCX and FTX/TCL - Both types of thermocouple trans- 
mitter have CJC tracking adjustment controls. The FTX/TCL 
also has a LINEARITY control. 
FTX/TCX/P - the FTX/TCX/P has switch selectable input 
ranges jumper selection for intemal/extemal CJC. The person- 
ality card is different to the FTX/TCL and FTX/rCX so a dif- 
ferent procedure is given for the CJC tracking adjustment. If 
you have an FTX/TCX/P (switch selectable input range) then 
you will need to adjust the CJC tracking after a change of input 
thermocouple type and check the adjustment after each range 
change. 
FTX/RTD and FTX/RTL - Both types of RTD transmitter 
have a control to balance the input circuit for effective lead 
length compensation. This is a factory control and you should 
not need to adjust it. 

FTX/DRT - the differential resistance transmitter inputs have a 
balance control. This is a factory control and you should not 
need to adjust it. 

FTX/MAS - the differential current transmitter inputs have a 
balance control. This is a factory control and you should not 
need to adjust it. 

FDUHLS - the High/Low selector has an internal balance ad- 
justment. This is a factory control and you should not need to 
adjust it. 

Procedures for adjusting the factory controls are given in the follow- 
ing sections. You will always have to remove the left hand side plate 
of the housing before calibration. The power supply board is shaped 
to allow easy access to the controls on the personality card and main 
circuit board. 

Note: Take care to avoid touching the pads on the power supply 
board when operating the transmitter without a side plate as lethal 
voltages are present. 

4 - 9 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 134 of 377



1-Lldl MANN INDUSTRIES 

WI FTX series Modifications 

4.7 (ii) SET ZERO control 
Note: this control is factory set: It should not need adjustment unless 

you have changed the input type or found a significant amount of 
interplay between the external ZERO and SPAN adjustments. 

a) Remove the left hand side plate (see section 4.3 (i)). 

b) Connect the instrument according to figs 2.1, 3.1 and the appro- 
priate calibration diagram (see section 3) 

c) Set the input signal to the minimum value in the range required. 
E.g. 6mA for 6-600mA input range FTX/DMA. 

d) Connect the DVM used to monitor the output across TP1 on the 
main board (see below) 

e) Turn the ZERO adjustment until the voltage across TP1 is 
0.00mV. 

t) Reconnect the output DVM. 

g) Adjust the SET ZERO adjustment until the output is at the lowest 
value in the required output range, e.g., 4 mA fora 4-20 mA output 
range. Note: there is a small interplay between the ZERO and SET 
ZERO adjustments so steps d) thru g) may have to be repeated. 

h) Readjust the ZERO and SPAN adjustments if nerPq.ry. 

i) Replace the left hand side plate. 

This completes the SET ZERO adjustment. 

Fig 4.4: Top edge of main board ( actual sire) showing location ofTP I and SET 
ZERO adjustment (shaded ). 
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4.7 (iii) Thermocouple inputs 
For the FTX/TCL personality card, the linearity curve is optimised 

for the specified range at the factory by selecting particular compo- 
nents. The LINEARITY adjustment compensates for component vari- 
ations and is unlikely to require adjustment. A similar adjustment 
(TRACKING) , on both FTX/TCL and FTX/TCX, compensates for 
component variations in the fast stage input and CJC tracking circuits. 
Although they are unlikely to be required, procedures for altering these 
adjustments are given for completeness (in sections 4.5 (i) and 4.5 (ii) 
below). 

CJC TRACKING adjustment (for FTX/TCX and FTX/TCL) 
Note this procedure only applies to the FTX/TCL and FTX/TCX not 

the FTX/TCXJP, which has a different personality card. The procedure 
is as follows: 

a) Remove the left hand side plate (see section 4.3). Remove the side 
plate from the power supply board and plug the power supply 
board back into the unit. 

b) Connect the terminals according to figs 3.1 and 3.3, 

c) Set the thermocouple simulator to the temperature at which a 4 
mA (or 10 mA) output is required, 

d) Adjust VR1 on the personality card (see fig 4.3 below) until the 
voltage between pins 8 and 9 of the personality card is 0.00mV. 

This completes the TRACKING adjustment. 

VR1 

X. 11 

(5 TT 

Fig 4.5: F771 general purpose personality card showing the location °nacre?), 
adjustments VR1 &VIU and the test points on the connector (pins 8 & 9). 
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CJC select 
jumper 

7 

Fig 4.6: FTX/TCX/P personality card showing CJC tracking control location. 

CJC Tracking adjustment for the FTX/TCX/P 
The FTX/TCX/P has switch selectable input ranges, jumper selec- 

tion of intemallexternal CJC and a CJC tracking adjustment. To adjust 
the CJC tracking, follow the procedure given for the Frxrrcx and 
FTX/TCL, but set the voltage across JP' to 0.00mV using VR1. Fig 
4.6 (above) shows the FTX/TCX/P personality card and the locations 
of JP1 and VR1. 

FTX/TCL linearity adjustments 
Before following the linearisation adjustment procedure check that 

the error at 50% or 75% input is greater than about 0.2% of span. For 
example, for a type K, linearised for a 200°C to 1200°C range with 
4-20mA outputs. At 700°C (50%) the output should be outside the 
range 11.968mA to 12.032mA before the linearisation requires adjust- 
ment, at 950°C (75%) the range is 15.968mA to 16.032mA. 

a) Remove the left hand side plate (see section 4.3 (i)). 

b) Reconnect the unit (according to figs 2.1, 3.1 and 33) with a 
suitable earth connected to the earth stud. Take care with mains 
powered instruments as mains voltages are present on both the 
power supply and terminal boards. 

c) Set the input to minimum, e.g., 200°C for a 200-1200°C range. 

d) Adjust the ZERO adjustment to obtain a zero output, e.g., 4mA 
for a 4-20mA output range. 

e) Set the input to 50% and adjust the SPAN adjustment to obtain a 
50% output, e.g., with input at 700°C .(for 200-1200°C input 
range) adjust output to 12.00mA (for a 4-20mA output range). 

f) Set the input to 100% and turn the LINEARITY adjustment (VR2 
on personality card) to obtain a full scale output, e.g., With input 
at 1200°C (for 200-1200°C input range) adjust the output to 
20.00mA (for a 4-20mA output range). 

g) Repeat steps e) thin It) until no further improvement can be made. 

This completes the FTX/TCL LINEARITY adjustment procedure. 
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4.7 (iv) FT)URTD & FTX/RTL lead length compensation adjustment 
Lead length compensation for 3-wire RTDs is achieved by injecting 

equal currents into both sides of the RID the third (sense) wire is used 
as a return. This allows the effect of lead resistances to be cancelled, 
if the resistances in each lead are approximately equal (as is generally 
the case). A potentiometer (VR1) is provided to allow for minor 
differences in component values that would otherwise deliver unequal 
currents to the RID. 

a) Remove the left hand side plate as described in section 4.3 (i). 

b) Reconnect the power supply board. 

c) Reconnect the unit (according to figures 2.1, 3.1 and 3.4) with a 

suitable earth connected to the earth stud. Take care with mains 
powered instruments as mains voltages are present on both the 
power supply and terminal boards. 

d) Connect the 1000 resistor in series with pin 6. 

e) Set the RTD simulator to 0°C. 

1) Adjust VR1 on the personality card until the voltage across the 

1000 resistor is twice the voltage across terminals 4 and 5 of the 
transmitter. 

g) Readjust the ZERO, SET ZERO and SPAN adjustments. 

h) Reassemble the unit. 

This completes the lead length compensation adjustment. 
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4.7 (v) FTX/DRT input balancing adjustment 
The input measurement is taken by feeding equal currents to both 

resistors and measuring the resulting difference in potential across the 
resistors. This method also has the advantage of providing compensa- 
tion for cabling resistances. A potentiometer adjustment (VRI) com- 
pensates for minor differences in component values that would 
otherwise deliver unequal currents to the resistors. 

a) Remove the left band side plate as described in section 4.3 (0. 

b) Reconnect the power supply board. 

c) Reconnect the unit (according to figures 2.1, 3.1 and 3.6) with a 
suitable earth connected to pin 9. Care must be taken with mains 
powered instruments as mains voltages are available on both the 
power supply and terminal boards. 

d) Set both decade boxes to the minimum value of R2. 

e) Adjust VRI until the voltages across the decade boxes are equal. 

0 If necessary readjust the ZERO, SET ZERO and SPAN controls 
(see section 3). 

g) Reassemble the instrument. 

This completes the FFX/DRT input balancing procedure. 

Modifications 
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4.7 (vi) FTX/MAS input balancing adjustment 
Control VR1 on the FTX/MAS personality card compensates for 

minor differences in component values that would otherwise produce 
unequal gains in the input amplifiers. Balancing the input gains 
ensures that equal changes in both input signals do not affect the 
outputs; so the output is the same with both signals at 20 mA as with 
both signals at 4 mA. Since most FTX/MAS transmitters have 4-20mA 
inputs, examples are given using these inputs. 

The balancing procedure ensures that the output is the same with 4 
mA in both inputs as with 20 mA in both inputs. 

a) Remove the left hand side plate as described in section 4.3(i). 

b) Connect up the inputs, outputs and power supply as shown in figs 
3.8, 3.1 and 2.1 respectively. 

c) Connect a DVM to TP1 on the main board (see fig 4.5). 

d) Set both input milliamp sources to 4mA. 

e) Adjust the ZERO control until the voltage across TP1 is 0.0mV. 

t) Set both input milliamp sources to 20mA. 

g) Adjust VR1 on the personality card (fig 4.4) until the voltage 
across TP1 is 0.0rraV. 

h) Repeat steps d) thru g) until no further improvement can be made. 

i) Set both inputs to 4mA 

j) Adjust the SET ZERO control to give the required zero output, 
e.g., 1V for a 1-5V output signal format. 

k) Set milliamp source A to 20mA 

1) Adjust the SPAN control to give the required full scale output, 
e.g., 5V for a 1-5V output signal format. 
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4.7 (vii) High/Low selector (FTX/HLS) 

Input balancing 
The FTX/HLS has an input balancing adjustment that balances the 

two inputs. The adjustment is an internal factory adjustment that 
compensates for component variations during manufacture and it does 
not need routine adjustment. 

While following this procedure you should refer to the personality 
card diagram (fig 4.5 below) and the set zero adjustment diagram (fig 
4.2) for the location of R21. The procedure assumes a 4-20 mA input 
format. 

The procedure for balancing the FTX/HLS inputs is as follows: 

a) Remove the electronics from the housing; 

b) Connect up the instrument according to fig 3.9 (diagram is for the 
FTX/MAS but also applies to the FTX/HLS); 

c) Switch sources A and B to 20 mA; 

d) Adjust VR1 (see fig 4.7) for 0.00 mV across terminals 4 and 5 of 
the transmitter, 

e) Reassemble the unit and recalibrate according to section 3. 

This completes the FTX/H1S input balancing procedure 

Choosing High or Low select for FTX/HLS 

a) To choose high or low select for the FTX/HLS place the jumper 
on the personality card according to fig 4.7 (below). 

Link these pins 
for high selector 

Link these pins 1 
for low selector 

ANN I I16 
R1 `4.1=.,(= 

-CE10- 0 

0 

Fig 4.7: F7X/HLS personality card showing balance control location. 
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4.8 Attaching a gearplate mounting bracket 

Units ordered with gearplate mounted brackets will have the mount- 
ing factory fitted. This section is aimed at users who intend to retrofit 
the bracket to a unit fitted with DIN rail mounting clip. When fitting 
a gearplate bracket the transmitter will have to be disassembled 
completely to allow holes to be drilled in the back of the unit. 

Before attempting to modify the mounting ensure that the mounting 
screws (2 x 3/8 countersunk self tappers), gearplate mounting bracket, 
mounting hole template, and a suitable sized drill (2.5mm) are avail- 
able. The procedure for attaching the bracket is as follows: 

a) Remove the base extrusion from the FTX main board as described 
in section 4.3(H). 

b) Slide the plastic Top hat/ G-rail mounting clip off the base 
extrusion. 

c) Drill two 2.5mm mounting holes in the base extrusion according 
to the template provided with the gearplate mounting bracket (see 
also below). 

d) Attach the gearplate mounting bracket to the base extrusion using 
the 2 self tapping screws provided. 

e) re-assemble the transmitter (see section 4.3 (ii)). 

2.t-. -4131-- 

4 -17 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 142 of 377



Procedure for returning equipment covered by Mann 
Industries' two year product warranty 

i) Advise your local Mann Industries sales representative 
by phone that you intend to return the unit for service. 
You will need the serial number and model number. In 

addition you will need the name and telephone number of 
a person to contact should more information be required. 

ii) Pack the equipment to be returned carefully so that no 
damage occurs during transport to the factory 

iii) Enclose a return address, telephone number and 
some proof of purchase. 

Manufactured by: 

Mann Industries Pty Ltd 
4/26 Leighton Place, 
Hornsby 2077 
NSW, Australia 
Tel: 61 2 9477-5822 Fax: 61 2 9477-5819 
Web site: www.maimind.com.au 

Email: sales(@,mannind.com.au 

Distributed by: 
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Valid for the following models: 
EMOTRON Modbus RTU 

Document number: 01-1989-01 
Edition: rl 
Date of release: 1999-10-07 

Copyright Emotron AB 1999 
Emotron retain the right to change specifications and illustrations in 
the text, without prior notification. The contents of this document 
may not be copied without the explicit permission of Emotron AB. 
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Instruction manual 
It is important to be familiar with the main product (softstarter/ 
inverter) to fully understand this instruction manual. 

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

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

Opening the frequency inverter or softstarter 

ti 

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

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

EMC Regulations 
EMC regulations must be followed to fulfill the EMC standards. 

2 
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1. GENERAL INFORMATION 

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

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

Physical connection can be either RS232 or RS485. 
It acts as a slave with address 1 - 247 in a master-slave configura- 
tion. The communication is half duplex. It has a standard non 
return to zero (NRZ) format. 
Baudrates are possible from 2400 up to 38400 bits per sec. 
The character frame format (always 11 bits) has: 

one start bit 
eight data bits 
one or two stop bits 
even or no parity bit 

(The frequency inverters VFB/VFX have no parity). 
A Cyclic Redundancy Check is included. 

1.2 Description. 
This instruction manual describes the installation and operation 
of the MODBUS RTU option card, which can be built into the 
following products.: 
- VFB/VFX Frequency inverters: 

VFB40-004 to VFB40-046 
VFB40-018 to VFX40-1k2 
VFX50-018 to VFX50-1k2 

specific information about the frequency inverters is in chapter 
4. page 53. 
-MSF softstarters: 

MSF-017 - MSF-1400 
specific information about the sofstarters is in chapter 3. page 
29. 
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1.3 Users 
This instruction manual is intended for: 
- installation engineers 
- designers 
- maintenance engineers 
- service engineers 

1.4 Safety 
Because this option is a supplementary part of the frequency 
inverter or sofstarter, the user must be aquainted with the origi- 
nal instruction manual of the VFB/VFX frequency inverter and 
the MSF sofstarter. All safety instructions, warnings etc. as men- 
tioned in these instruction manuals are to be known to the user. 
The following indications can appear in this manual. Always 
read these first and be aware of their content before continuing. 

NOTE! Additional information as an aid to 
avoiding problems. 

CAUTION Failure to follow these 
instructions can result in 
malfunction or damage to 
the softstarter or the 
frequency inverter. 

WARNING Failure to follow these 
instructions can result in serious 
injury to the user in addition 
to serious damage to the soft- 
starter or the frequency inverter. 
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1.5 Delivery and unpacking. 
Check for any visible signs of damage. Inform your supplier 
immediately of any damage found. Do not install the option 
card if damage is found. 

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

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

Fig. 1 Network cog figuration. 

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

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

Trailer Output Data Header 
IRTU Slave 

Modbus 

Immediate 
response 

Response Frame 

Header Input Data Trailer 

F02 

Fig. 2 Shows the MODBUS RTU data exchange. 

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

Table 22 Chararter_frame with no parity. 

1 Start bit. 

8 Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

1 Even parity bit. 

1 Stop bit. 

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

Table 23 Character frame with parity. 

1 Start bit. 

8 Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

2 Stop bit. 
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Fig. 3 Timing diagram for a transaction (query and response messages) (bot- 
tom in figure), a message frame (middle in figure) and a character 

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

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

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

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

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

Header 

START 11-12-13-14 

ADDRESS 8 bits 

FUNCTION 8 bits 

Data DATA n x 8 bits 

Trailer 
CRC CHECK 16 bits 

END T1-T2-T3-T4 
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2.2.1 Address field 
The address field of a message frame contains eight bits. The 
individual slave devices are assigned addresses in the range of 

- 247. A master addresses a slave by placing the slave address in 
the address field of the message. 

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

2.2.2 Function field 
The function code field of a metsnage frame contains eight bits. 
Valid codes are in the range of 1 - 6, 15, 16 and 23. See 2.2, 
page 13. 

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

Examples are: 
- to read the ON/OFF states of a group of inputs; 
- to read the data contents of a group of para- 

meters; 
- to read the diagnostic status of the slave; 
-to write.to designated coils or registers within the 
slave. 

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

In addition to its modification of the function code for an 
exception response, the slave places an unique code into the 
data field of the response message. This tells the master what 
kind of error occurred, or the reason for the exception, see 
2.4.2, page 28. 

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

14 MODBUS RTU 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 158 of 377



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

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

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

For example, if the master requests a slave to read a group of 
holding registers (function code 03), the data field specifies the 
starting register and how many registers are to be read. If the 
master writes to a group of registers in the slave (function code 
10 hexadecimal), the data field specifies the starting register, 
how many registers to write, the count of data bytes to follow in 
the data field, and the data to be written into the registers. 

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

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

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

Additional information about CRC calculation, see chapter 5. 
page 78. 
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2.3 Functions 
Emotron supports the following MODBUS function codes. 

Function name Function code 

Read Coil Status 1 (01h) 

Read Input Status 2 (02h) 

Read Holding Registers 3 (03h) 

Read Input Registers 4 (04h) 

Force Single Coil 5 (05h) 

Force Single Register 6 (06h) 

Force Multiple Coils 15 (0Fh) 

Force Multiple Registers 16 (10h) 

Force/Read Multiple 
Holding Registers 23 (17h) 

2.3.1 Read Coil Status 
Read the status of digital changeable parameters. 

EXAMPLE 
Requesting the motor PTC input ON/OFF-state. It is ON. 

PTC input: Modbus no = 29 (1D11) 
On: Yes = 1 coil = 0001 
1 byte of data: Byte count=01 
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Request message. 

Field name Hex value 

Slave address 01 

Function 01 

Start address HI 00 

Start address LO 1D 

Number of Coils HI 00 

Number of Coils LO 01 

CRC LO 6D 

CRC HI CC 

Response message. 

Field name Hex value 

Slave address 01 

Function 01 

Byte count 01 

Coil no.29 (1Dh) status 01 

CRC LO 90 

CRC HI 48 

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

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

EXAMPLE 

Request the Pre-alarm status. It is no Pre-alarm. Pre-alarm sta- 
tus: Modbus no= 2. 
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Request message. 

Field name Hex value 

Slave address 01 

Function 02 

Start address HI 00 

Start address LO 02 

Number of Inputs HI 00 

Number of Inputs LO 01 

CRC LO 18 

CRC HI OA 

Response message. 

Field name Hex value 

Slave address 01 

Function 02 

Byte count 01 

Input no.2 (02h)status 00 

CRC LO Al 
CRC HI 88 

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

2.3.3 Read Holding Registers 
Read the value of analogue changeable information. 
Example, requesting the Nominal Motor Voltage, Nominal 
Motor Frequency and the Nominal Motor Current. Their val- 
ues are 400.0 V, 60 Hz and 15.5 A. 

400.0V, unit 0.1V - 4000 (OFAOh) 
60Hz unit 1Hz - 60 (003Ch) 
15.5A, unit 0.1A - 155 (009Bh) 
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Request message. 

Field name Hex value 

Slave address 01 

Function 03 

Start address HI 00 

Start address LO 00 

Number of Registers HI 00 

Number of Registers LO 03 

CRC LO 05 

CRC HI CB 

Response message. 

Field name Hex value 

Slave address 01 

Function 03 

Byte count 06 

Reg no. 0, (Oh) data HI OF 

Reg no. 0, (Oh) data LO AO 

Reg no. 1, (1h) data HI 00 

Reg no. 1, (1h) data LO 3C 

Reg no. 2, (2h) data HI 00 

Reg no. 2, (2h) data LO 9B 

CRC LO 20 

CRC HI 34 

See 3.11, page 45 and 4.10, page 65 for all analogue changeable 
parameters readable with this function code. 
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2.3.4 Read Input Registers 
Read the contents of analogue read-only information. 

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

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

Request message. 

Field name Hex value 

Slave address 01 

Function 04 

Start address HI 00 

Start address LO OA 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 51 

CRC HI C9 

Response message. 

Field name Hex value 

Slave address 01 

Function 04 

Byte count 04 

Reg no. 10 (0Ah) data HI 00 
Reg no. 10 (0Ah) data LO 00 

Reg no. 11 (0Bh) data HI 11 

Reg no. 11 (0Bh) data LO A8 

CRC LO F6 

CRC HI 6A 

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

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

Modbus no = 1 - adress LO 1 (01h) 
Run = 1 - 0 Data HI 255 (OFFh), Data LO 00 (00h) 

Request message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD 

CRC HI FA 

Response message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD 

CRC HI FA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 
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2.3.6 Force Single Register 
Set the value of one analogue changeable parameter. 

EXAMPLE 
Set the Response Delay Max Alarm to 12.5 sec. 

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

Request message. 

Field name Hex value 

Slave address 01 

Function 06 

Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

Response message. 

Field name Hex value 

Slave address 01 

Function 06 
Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

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

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

Coil no. = 0-1 Reset -> 1 

Run = 1 

->- 00000011 (03h) 

Request message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

Byte count 01 

Coil no. 0-1 status 
(0000 0011B) 03 

CRC LO 9E 

CRC HI 96 
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Response message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

CRC LO D4 

CRC HI OA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 

2.3.8 Force Multiple Register 
Set the contents of multiple changeable analogue parameters. 

EXAMPLE 
Set the Response Delay Min Alarm to 25.0 sec and the Min 
Alarm Level to 55%. 

25.0 sec, unit 0.1 sec -> - 250 (00FAh) 
55%, unit 1% -> 55 (0037h) 
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Request message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

Byte count 04 

Data HI reg 17 (11h) 00 

Data LO reg 17 (11h) FA 

Data HI reg 18 (12h) 00 

Data LO reg 18 (12h) 37 

CRC LO 52 

CRC HI 88 

Response message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 11 

CRC HI CD 

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

EXAMPLE 
Set the Parameter Set parameter to 2 and Relay 1 function to 1 

and read the Nominal Motor Speed and the Nominal Motor 
Power. They are 1450 rpm and 17000 W 

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

Request message. 

Field name Hex value 

Slave address 01 

Function 17 

Start read address HI 00 

Start read address LO 03 

Number of read Regs HI 00 

Number of read Regs LO 02 

Start write address HI 00 

Start write address LO 15 

Number of write Regs HI 00 

Number of write Regs LO 02 

Byte count 04 

Data HI Reg 21 (15h) 00 

Data LO Reg 21 (15h) 02 

Data HI Reg 22 (16h) 00 

Data LO Reg 22 (16h) 01 

CRC LO 62 

CRC HI 77 
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Response message. 

Field name Hex value 

Slave address 01 

Function 17 

Byte count 04 

Reg no. 3, (3h) data HI 05 

Reg no. 3, (3h) data LO AA 

Reg no. 4, (4h) data HI 42 

Reg no. 4, (4h) data LO 68 

CRC LO E8 

CRC HI 85 

See 3.11, page 45 and 4.10, page 65 for all parameters change- 
able with this function code. 

2.4 Errors, exception codes 
Two kinds of errors are possible: 
- Transmission errors. 
- Operation errors. 

2.4.1 Transmission errors 
Transmission errors are: 
- Frame error (stop bit error). 
- Parity error (if parity is used). 
- CRC error. 
- No message at all. 

These errors are caused by i.e. electrical interference from 
machinery or damage to the communication channel (cables, 
contact, I/O ports etc.). This unit will not act on or answer the 
master when a transmission error occurs. (Same result as if a 

non-existing slave is addressed). The master will eventually 
cause a time-out condition. 

MODBUS RTU 27 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 171 of 377



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

Bit 8 (most significant bit) in the function code byte is set to a 
'1' in the exception response message. Example with an illegal 
data address when reading an input register. 

Exception response message. 

Field name Hex value 

Slave address 01 

Function 84 

Exception code 02 

CRC LO C2 

CRC HI Cl 

Table 24 Exception codes. 

Exc. code Name Description 

01 Illegal 
function 

This unit doesn't support the 
function code. 

02 Illegal data 
address 

The data address is not 
within its boundaries. 

03 Illegal data 
value 

The data value is not within 
it's boundaries. 

06 Busy 
The unit is unable to perform 
the request at this time. 
Retry later. 
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3. SOFTSTARTER MSF DATA 

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

Flat cable to the 
control board. 

RS485 4-pole connector 
and counter piece 

MODBUS RTU option 
module 

RS232sub d 9-pole 
connector. 

Termination 
switch Si. 

Fig. 4 MODBUS RTU option card. 

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

Remove first the lid on the top side of the softstarter. Mount 
the option card according to the sequence in Fig. 4. 
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1) 
Remove the origi- 
nal lid before 
installing the 
option card. 

2) 
- Mount the 

3 screws 
in their 
position. 

3) 
Mount the flat 
cable between 
the option card 
and the control 
board. Either of 
the two connec- 
tors on the option 
card can be used 

Fig. 5 Installation of the option card. 

,Ij. will 

1111111111111U 

N 
6 

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

NOTE! Under construction, to be defined. 

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

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VFX 

Id 3 

F10 

Fig. 7 RS 485 mulitpoint network 

3.3.1 RS485 connection 

Table 25 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

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

1 

A GND i w A GND A II IINII II 
R:ilaIl 111 711116a1INII II HIM MI il v iii v v 

Shield Shield 

Connection to Modbus 
RTU Host PC/PLC 

Male connectors on 
Modbus RTU option cards 

Fig. 8 485 wiring 

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

Switch S1 (see Fig. 4) sets the termination ON or OFF as 
indicated in the Fig. 9 and Fig. 10. 

OFF 

ON 

F14 

OFF 

ON 

F15 

Fig. 9. Termination is OFF. 

Fig. 10 Termination is ON. 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 
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3.4 RS232 point to point network 
The RS232 port is used for point to point communication as a 
master slave. See fig Fig. 11. 

PC RS232 Emotron product 

F13 

Fig. 11 RS232 point to point network 

3.4.1 RS232 connection 

Table 26 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

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

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

CY 
0® 

CP 

GND 

RS232 -RX 

RS232-TX 

PE 

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

Shield 

Slave 

Fig. 12 RS232 wiring. 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 

3.5 Set-up Communication Parameters 
for Softstarter MSF 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 
- Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be made in local 
'Keyboard control' mode. See 3.6.1, page 38. 
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Serial comm. unit address[111] 

111°0 0 

Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

Serial comm. baudrate[112] 

112°0 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

Serial comm. parity[113] 

113°0 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 
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Serial comm. broken alarm[114] 
If control mode is 'Serial comm. control' and no contact is 

established or contact is broken the Soft starter consider the 
contact to be broken after 15 sec, the softstarter can act in three 
different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

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

114 ° o 

I 
Serial comm. contact 

interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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3.6 Softstarter MSF in serial comm. 
control mode 

The source from where operation and parameter settings are 
made is selected in the Control Mode para-meter menu 006. 
When serial communication control mode (3) is selected, it is 

possible to: 
Operate the soft starter only via serial comm. 

- Set up parameters only via serial comm. 
Exceptions for the serial comm. parameters 
described above. 
Readout all view information and all parameters. 
Set up the control mode parameter from local 
MSF keyboard, but not via serial comm. 
Inspect all parameters and open the menu 
expansions from local MSF keyboard. 
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3.6.1 Selection of control mode [006] 
Setting up the control mode has to be done from the local MSF 
keyboard. 

006 °° 

2 
Selection of control mode 

Default: 2 

Range: 1, 2, 3 

This parameter will select the control mode (source). 
1 Keyboard control. 
2 Remote input control. 
3 Serial communication control. 

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

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

See also 6.1.7 'Overview of soft starter operation and parameter 
set-up' in MSF instruction manual. 
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3.7 Parameter List 
Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual 
MODBUS message. 

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

Table 27 Parameter types 

Parameter type Modbus logical 
numbers Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Status 10001 - 20000 0 - 9999 (Logical-10001) 

Input Registers 30001 - 40000 0 - 9999 (Logical-30001) 

Holding Registers 40001 - 50000 0 - 9999 (Logical-40001) 

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

For more information on any parameter/function, see 
Instruction Manual Master Start MSF Softstarter. 
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3.8 Coil status list 
Table 28 Coil status list 

Modbus 
logical 

no 

Modbus 
n 

Function/Name Range/Unit 
Product 

MSF 
menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run I-Stop Stop=0, Run=1 

5 4 Auto-set monitor 0->1 = Auto-set 089 

6 5 Reset power con- 
sumption 0->1 = Reset 206 

26 25 Pump control Off, on; off=0, on=1 022 

27 26 Full voltage start 
D.O.L. Off, on; off=0, on=1 024 

28 27 By pass Off, on; off=0, on=1 032 

29 28 Power factor control 
PFC 

Off, on; off=0, on=1 033 

30 29 Motor PTC input No, yes; no=0, yes=1 071 

31 30 Run at single phase 
input failure No, yes; no=0, yes=1 101 

32 31 Run at current limit 
time-out No, yes; no=0, yes=1 102 

33 32 Jog forward from 
keyb. enable No, yes; no=0, yes=1 103 

34 33 Jog reverse from keyb. 
enable No, yes; no=0, yes=1 104 

35 34 Phase reversal alarm Off, on; off=0, on=1 088 
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3.9 Input status list 

Table 29 I iput status list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range /Unit 

Product 
MSF 

menu 

10001 0 Locked keyboard 
info O= Unlocked, 1=Locked 221 

10002 1 
Extended start 
ramp time No, yes; no=0, yes=1 SO5 

10003 2 Pre-Alarm status 0=No Pre -Alarm, 

10004 3 Max Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-Alarm 

10005 4 Min Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-alarm 
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3.10 Input register list 
Table 30 I ;put register list 

Modbus 
logial 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30001 0 Power consumption high word 0-2E9 Wh,1Wh<->1 205 
30002 1 Power consumption low word 205 
30003 2 Electrical power high word 0-+-2E9 W,1 W<->1 S51 
30004 3 Electrical power low word S51 
30005 4 Output shaft power high word 0-+-2E9 W,1 W<->1 203 
30006 5 Output shaft power low word 203 
30007 6 Operation time high word 0.1 days <->1 208 
30008 7 Operation time low word 0.1 days <->1 208 

30011 10 Shaft torque high word 0- +-2E8 Nm, 0.1Nm 
<-> 1 207 

30012 11 Shaft torque low word II 207 

30017 16 Software version 
r23 -> r = release, 
Bit 15-14 = 0,0 
LB =23 

30018 17 Software variant v001 -> HB =O, LB=01 
30019 18 Current 0-6553.5A, 0.1A<->1 005 
30020 19 Phase 1 current 211 
30021 20 Phase 2 current 212 
30022 21 Phase 3 current /I 213 

30024 23 Line main voltage " 202 
30025 24 Line main voltage 1 " 214 
30026 25 Line main voltage 2 215 
30027 26 Line main voltage 3 .. 216 

30028 27 Product type number 1-19 See description 
in 3.12.1. 

30029 28 Control start by / Control 
mode 

1= Keyboard 
2= Remote 
3= Serial comm. 

006 

30031 30 Serial comm. unit address 1-247 111 
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Table 30 Input register list (continuing) 

Modbus 
!ogle! 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30032 31 Serial comm. baudrate 2400-38400 Baud, 
100 Baud <-> 1 112 

30033 32 Serial comm. parity O =No parity 
1=Even parity 113 

30034 33 Serial comm. contact broken 0-2 See description in 
3.12.2. 114 

30035 34 Actual parameter set 1-4 

30036 35 Shaft power % 
-200% % 

1%<-> 1 
-+200 090 

30037 36 Cooler temperature 30.0 100.0° 
0.1° 

- 

C <-> 1 
100.0°C 

30041 40 Operation mode 1-7 See description in 
3.12.3. 

30042 41 Operation status 1-11 See description 
in 3.12.4. 

30047 46 Used thermal capacity 0-150 %, 1%<->1 073 
30048 47 Power factor 0.00- 1.00,0.01 < ->1.. 204 
30049 48 Current ratio 80 -150%, 1%<->1 

30050 49 Voltage ratio 50 -150%, 1%<->1 F12 

30051 50 Phase sequence 

0-2 
0 = None, 
1 = RST, 
2 = RTS 

087 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30103 102 Trip message 1 - 0 16 See descrip- 
tion in 3.12.5. 901 

30106 105 Trip message 2 See trip message 1. 902 

30109 108 Trip message 3 See trip message 1. 903 

30112 111 Trip message 4 See trip message 1. 904 
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Table 00 I yin register list (continuing) 

Iv 
Mo dbus 
1001 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30115 114 Trip message 5 See trip message 1. 905 

30118 117 Trip message 6 See trip message 1. 906 

30121 120 Trip message 7 See trip message 1. 907 

30124 123 Trip message 8 See trip message 1. 908 

30127 126 Trip message 9 See trip message 1. 909 

30130 129 Trip message 10 See trip message 1. 910 
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3.11 Holding register list 
Table 31 Holding register list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

40001 0 Nominal motor voltage 200.0-700.0V 
0.1V<->1 041 

40002 1 Nominal motor frequency 50-60Hz 1Hz<->1 046 

40003 2 Nominal motor current - 25 % 150% Insoft in 
Amp.0.1A<->1 

40004 3 Nominal motor speed 500 - 3600 Rpm 
Bit15=0->1rpm<->1 044 

40005 4 Nominal motor power 

25% -150% Pnsoft in 
W; 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

043 

40006 5 Nominal motor cos phi 
50-100, Cos phi = 
1.00 <-> 100 045 

40013 12 Start delay monitor 1-250sec,1sec<->1 091 
40014 13 Max alarm response delay 0.1-25.0sec 0.1s->1 093 
40015 14 Max alarm limit 5-200% Pn 1%<->1 092 
40017 16 Max pre-alarm 5-200% Pn 1%<->1 094 
40018 17 Min alarm response delay 0.1-25.0sec 0.1s<->1 099 
40019 18 Min alarm limit 5-200% Pn 1%<->1 098 

40020 19 Min pre-alarm response 
delay 0.1-25.0sec 0.1s<->1 097 

40021 20 Min pre-alarm 5-200% Pn 1%<->1 096 

40022 21 Parameter set 
0 = External input 

selection 
1-4 = Par. set 1-4. 

061 

40023 22 Relay 1 1-3 See description in 
3.12.6. 051 

40024 23 Relay 2 1-4 See description in 
3.12.7. 052 

40028 27 Anln 1, setup 

0= OFF, No remote 
analogue control. 
1= 0-10V/0-20mA 
2= 2-10V/4-20nnA 

023 
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Table 31 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

40037 36 AnOut 1, function 1 - 3 See description in 
3.12.8. 055 

40038 37 AnOut 1, setup 

0= OFF, No analogue 
output. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

054 

40040 39 AnOut 1, scaling 5 - 150% 1% <-> 1 056 

42001 2000 Initial voltage at start 25-90% U, 1% Un<->1 001 
42002 2001 Start time ramp 1 1-60sec, 1 sec<->1 002 
42003 2002 Step down voltage at stop 100-40% U,1% Un<->1 003 
42004 2003 Stop time ramp 1 Off,1-120sec, 1s<->1 004 
42005 2004 Initial voltage start ramp 2 30-90% U, 1% Un<->1 011 
42006 2005 Start time ramp 2 Off,1-60sec, lsec < ->1 012 

42007 2006 Step down voltage stop 
ramp 2 

100-40% U, 
1% Un<->1 013 

42008 2007 Stop time ramp 2 Off,1-120sec, 1s<->1 014 
42009 2008 Initial torque at start 0-200% Tn,1% Tn<->1 016 

42010 2009 End torque at start 50-200% Tn, 
1% Tn<->1 017 

42011 2010 Torque control 

Off = Torque control 
OFF 
1 = Linear 

characteristic. 
2 = Square 

characteristic. 

025 

42012 2011 Voltage ramp with current 
limit 

Off, 150-500% In 
1% In<->1 020 

42013 2012 Current limit at start Off, 150-500% In 
1% In<->1 021 

42014 2013 DC-Brake current limit 100-300% 
1% In<-> 

In 
1 035 

42015 2014 DC-Brake active time Off, 1-120sec, 1s<->1 034 

42016 2015 Torque boost current limit 300-5001% 
In<->1 

In % 031 

42017 2016 Torque boost active time Off, 
0.1s 

0.1-2.0sec 
ec<->1 030 
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Table 31 Holding reg'ster list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 

menu 

42018 2017 Slow speed digital input 
edOff, 

1-100 edges, 1 
ge<->1 036 

42019 2018 Slow speed torque 10-100, 10 < ->10 037 
42020 2019 Slow speed time at start Off, 1-60sec, 1s<->1 038 
42021 2020 Slow speed time at stop Off, 1-60sec, 1s<->1 039 
42022 2021 Slow speed DC-Brake time Off, 1-60sec, 1s<->1 040 

42023 2022 Motor thermal protection 
class Off, 2-40sec, 1s<->1 072 

42024 2023 Starts per hour limitation Off, 1-90/hour, 1<->1 074 

42025 2024 Locked rotor alarm 1-10 Off, 0. .0sec 
0.1 sec<->1 075 

42026 2025 Voltage unbalance alarm 5-25% Un, 1% Un<->1 081 

42027 2026 Response delay voltage 
unbal. Off,1-60sec, lsec < ->1 082 

42028 2027 Over voltage alarm 100-150 
1% Un<->% 

Un 
1 083 

42029 2028 Response delay over voltage Off, 1-60sec, 1s<->1 084 

42030 2029 Under voltage alarm 75-100% Un 
1% Un<->1 085 

42031 2030 Response delay under volt- 
age 

Off, 1-60sec, 
lsec < ->1 086 

42032 2031 Reset to factory settings No, yes; no=0, yes=1 199 
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3.12 Parameter description MSF 
The MODBUS logical number inside brackets. 

For more information on any parameter/function, see 
Instruction Manual Master Start MSF Softstarter. 

3.12.1 Softstarter type (30028). 

Table 32 Softstarter type 

1 MSF-017 2 MSF-030 3 MSF-045 4 MSF-060 5 MSF-075 6 MSF-085 

7 MSF-110 8 MSF-145 9 MSF-170 10 MSF-210 11 MSF-250 12 MSF-310 

13 MSF-370 14 MSF-450 15 MSF-570 16 MSF-710 17 MSF-835 18 MSF-1000 

19 MSF-1400 

3.12.2 Serial comm. contact broken (30034). 

Table 33 Serial comm. contact broken 

0 No action when communication is lost. 

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

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

Communication is considered lost if no request is made to this 
unit within 15 sec. 
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3.12.3 Operation mode (30041). 

1 Voltage control. 

2 Torque control. 

3 Current limit control. 

4 Ramp with current limit control. 

5 Pump application. 

6 Analogue input voltage control. 

7 Direct On Line start. 

3.12.4 Operation status (30042). 

1 Stopped. 

2 Stopped with alarm condition. 

3 Run with alarm condition. 

4 Run acceleration. 

5 Run full voltage. 

6 Run deceleration. 

7 Run by passed. 

8 Run power factor control. 

9 Run DC brake. 

10 Run at slow speed forward. 

11 Run at slow speed reverse. 
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3.12.5 Alarm (30103). 

1 Phase input failure Fl 

2 Motor protection, overload F2 

3 Soft start overheated F3 

4 Current limit timeout F4 

5 Locked rotor F5 

6 Above max power limit F6 

7 Below min power limit F7 

8 Voltage unbalance F8 

9 Over voltage F9 

10 Under voltage F10 

11 Starts/hour exceeded F11 

12 - Shorted thyristor F12 

13 Open thyristor F13 

14 Motor terminal open F14 

15 Serial comm. broken F15 

16 Phase reversal alarm F16 

3.12.6 Relay indication K1 (40023). 

1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 
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3.12.7 Relay indication K2 (40024). 
1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 

4 Indicates 'DC-brake function is chosen'. 

3.12.8 Analogue output value (40037). 

1 RMS current (range 0 - 5(1n). 

2 
Main input RMS voltage 
(range 0 - 532V). 

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

3.12.9 Reset to factory setings (42032) 
Reset to factory settings from serial communication will have 
the same effect as if it was done from the PPU keyboard, except 
for one parameter. The control mode (menu 006) will remain in 
3 (serial comm. control) instead of being set to the default value 
2 (remote control). 
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3.13 Performance 
It is important to configure the communication master accord- 
ing to the slave performance/restrictions. The total message size 
must not exceed 64 bytes. 
Max number of registers at a time is limited to 25 (both for read 
and write). 

Max 2 requests per sec. to reduce system disturbance. 
MM 1 request per 15 sec. to avoid serial comm. contact bro- 

ken alarm. 

3.13.1 MSF response delay 
The read function codes (1 - 4), will have a maximum delay of 
250 ms. 

Table 34 Response delay table for setting (forting) registers 

Modbus 
logical nr Parameter 

Response delay/ 
recommended time 

out 

40001-40006 Nominal motor data 500 ms/data 

42032 Reset to factory set- 
tings 3.5 sec 

Other registers 250 ms 
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4. INVERTER VFB/VFX DATA 

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

RS485 4-pole connector 
and counter piece 

Fii. 13 MODBUS RTU option card. 

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

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

1) 
Remove the 
original lid 
before install- 
ing the option 
card 

4) 
Use tiewrap 
for strain 
relief 

2) 
Mount the 3 
screws in their 
position 

3) 
Mount the flat cable 
between the option card 
and the control board 
Either of the two 
connectors on the option 
card can be used 

Fig. 14 Installation of the option card in VFB. 

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

NOTEI Pictures are under construction, to be defined. 

4.3 RS485 Multipoint network 
The RS485 port (see Fig. 13) is used for multi point communi- 
cation. A host computer (PC/PLC) can address (master) maxi- 
mum 247 slave stations (nodes). See Fig. 16. 

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VFX 

Id 3 

F10 

Fig. 16 RS 485 multipoint network 

4.3.1 RS485 connection 

Table 35 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

The connector is a 4-pole male connector. The wiring should 
be done according to Fig. 17. 
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Master Slave 1 

RS4854 

MINH 11 

GND ill GND 

111 
Shield 

PE 

Connection to Modbus 
RTU Host PC/PLC 

Shield 

Slave 2 

Male connectors on 
Modbus RTU option cards 

Fig. 17 RS485 wiring 

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

Switch S1 (see Fig. 4) sets the termination ON or OFF as 
indicated in the Fig. 18 and Fg. 19. 

OFF 

ON 

F14 

OFF 

ON 

F15 

Fig. 18 Termination is OFF 

Fig. 19 Termination is ON 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 
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4.4 RS232 point to point network 
The RS232 port is used for point to point communication as a 

master slave. See fig Fig. 20. 

Fig. 20 RS232 point to point network 

4.4.1 RS232 connection 

'Table 36 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

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

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

Master Slave 

GND 

RS232-RX 

RS232-TX 

PE 

Connector to Female connector on 
Modbus RTU Subd Modbus RTU Subd option card 

Shield 

Fig. 21 RS232 wiring 
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NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 

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

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

Serial comm. unit address[262] 

262 Address 
Stp 1 

Default: 1 

Range 1-247 

This parameter will select the unit address. 

Serial comm. baud rate[261] 

261 Baudrate 
Stp 9600 

Default: 9600 

Range 2400, 4800, 9600, 19200, 38400 

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

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

Ref control 
To be able to use the serial comm as a source for the speed or 
torque reference menu 212 has to be set to Comm or Comm/ 
DigInl. See Instruction Manual VFB/VFX for further descrip- 
tion. 

212 Ref Control 
Stp Comm 

Default: Remote 

Range Remote, keyboard, Comm, Rem/ 
Diglnl,or Comm/DigInl 

This parameter will select reference source 

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

213 Run/Stp Ctrl 
Stp Comm 

Default: Remote 

Range Remote, keyboard, Comm, Rem/ 
Dig Inl, or Comm/DigInl 

This parameter will select run/stop source 
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4.7 Parameter List 
Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual 
MODBUS message. 

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

Table 37 Parameter type 

Parameter type 
Modbus 
logical 

numbers 
Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Registers 30001 - 

40000 0 - 9999 (Logical-30001) 

Holding Registers 
40001 - 

50000 0 - 9999 (Logical-40001) 

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

For more information on any parameter/function, see 
Instruction Manual VFB/VFX. 
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4.8 Coil status list 

Table 38 Coil status list 

Modbus 
logical no 

Modbus 
no Range/Unit 

Product 
VFB/VFX 

menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop=0, Run=1 
3 2 Run Right 1=Run R 

4 3 Run Left 1=Run L 

5 4 Auto-set monitor 0->1 = Auto-set 815 

6 5 Reset power con- 
sumption 0->1 = Reset 6F1 

7 6 Reset Run-Time 0->1 = Reset 6D1 
8 7 Reset Trip Log 0->1 = Reset 7B0 

10 9 Auto-restart, Over- 
temp trip 

Off, on; off=0' 
on=1 242 

11 10 Auto -restart, 12t 
0Onff,ion; off=0, 243 

12 11 Auto-restart, 
Overvolt D 

Off, on; off=0' 
on=1 244 

13 12 Auto-restart, 
Overvolt G 

Off, on; off =0, 
on=1 245 

14 13 Auto-restart, 
Overvolt L 

Off, on; off=0, 
on=1 246 

15 14 Auto-restart, PTC 
Off, on; off=0, 
on=1 247 

16 15 Auto-restart, 
External trip 

Off, on; off=0' 
on=1 248 

17 16 Auto-restart, 
Phase loss motor 

Off, on; off=0, 
on=1 249 

18 17 Auto-restart, 
Alarm 

Off, on; off=0, 
on=1 24A 

19 18 Auto-restart, 
Locked rotor 

Off, on; of f=0, 
on=1 24B 

20 19 Auto-restart, 
Power fault 

Off, on; off=0, 
on=1 24C 

30 29 Motor PTC input no, yes; no=0, 
yes=1 271 
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4.9 Input register list 

Table 39 Input register list 

Modbus 
logical 

no 
.Modbus Mono Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30001 0 Power consumption high 
word 0-2E9 Wh, 1 Wh<->1 6F0 

30002 1 Power consumption low 
word 6F0 

30003 2 Electrical power high word 0 -+ -2E9 W, 1 W<->1 640 
30004 3 Electrical power low word 640 

30005 4 Output shaft power high 
word 

0 - + - 2E9 W, 
1 W<->1 630 

30006 5 
Output shaft power low 
word 630 

30007 6 Operation time high word 0 - 65535 h, 1 h<->1 6D0 

30008 7 Operation time low word 0 - 59 Min, 1 min<->1 6D0 

30009 8 Mains time hour 0 - 65535 h, 1 h<->1 6E0 

30010 9 . Mains time min 0 - 59 Min, 1 min<->1 6E0 

30011 10 Shaft torque high word 0- +-2E8 Nm, 
0.1Nm <->1 620 

30012 11 Shaft torque low word 620 

30013 12 Process speed high word - 2 1 
1 r+ 

- 

pm<->1000 
E8 Rpm, 6G0 

30014 13 Process speed low word 6G0 

30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610 
30016 15 Shaft speed low word 610 

30017 16 Software version 

V1.23 -> Release 
0,0 Bit 15-14= 0, 

Bit 13-8=1, 
LB =23 See 4.11. 

920 

30018 17 Option/variant version 
OPT V2.34 -> 
HB = 2, 
LB =34 

920 

30019 18 Current 0-6553.5 A, 0.1A <-> 1 650 

30023 22 Output voltage 0-6553.5 V, 0.1V<->1 660 

30028 27 Product type number See description in 4.11. 910 
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Table 39 Input register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30029 28 Control start by / Control 
mode 1=Remote, 

0 
=Keyboard, 

2=Serial comm 

30030 29 Control ref by 
0=Remote 
1=Keyboard 
2=Serial comm 

30031 30 Serial comm. unit address 1-247 262 

30032 31 Serial comm. baudrate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

30035 34 Actual parameter set 
0-3; 
0= A, 2=C, 
1=B 3=D 

3XX 

30036 35 Shaft torque % -400%-+400% 1%<->1 620 

30037 36 Cooler temperature -40.0-+100.0 -40.0-+100.0°C, 
0.1°C<->1 690 

30038 37 Frequency 0-2000.0Hz, 670 

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680 

30040 39 Warning 0-31 See description in 
4.11.3. 6H0 

30043 42 Digital input status 
.1 

See description in 
4.11.6. 1.6. 6B0 

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6C0 

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6C0 
30046 45 Param_version For internal use 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30101 100 Trip time 1 h 0-65535 h, 1h<->1 710 
30102 101 Trip time 1 min 0-59 Min, 1 min<->1 710 

30103 102 Trip message 1 
0-31 See description in 
4.11.3. 710 

30104 103 Trip time 2 h 0-65535 h, 1h<->1 720 
30105 104 Trip time 2 min 0-59 Min, 1 min<->1 720 
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Table 39 Input register list (continuing) 

Modbus 
. logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30106 105 Trip message 2 See trip message 1. 720 
30107 106 Trip time 3 h 0-65535 h, 1h<->1 730 
30108 107 Trip time 3 min 0-59 Min, 1 min<->1 730 
30109 108 Trip message 3 See trip message 1. 730 
30110 109 Trip time 4 h 0-65535 h, 1h<->1 740 
30111 110 Trip time 4 min 0-59 Min, 1 min<->1 740 
30112 111 Trip message 4 See trip message 1. 740 
30113 112 Trip time 5 h 0-65535 h, 1h<->1 750 
30114 113 Trip time 5 min 0-59 Min, 1 min<->1 750 
30115 114 Trip message 5 See trip message 1. 750 
30116 115 Trip time 6 h 0-65535 h, lh<->1 760 
30117 116 Trip time 6 min 0-59 Min, 1 min<->1 760 
30118 117 Trip message 6 See trip message 1. 760 
30119 118 Trip time 7 h 0-65535 h, 1h<->1 770 
30120 119 Trip time 7 min 0-59 Min, 1 min<->1 770 
30121 120 Trip message 7 See trip message 1. 770 
30122 121 Trip time 8 h 0-65535 h, 1h<->1 780 
30123 122 Trip time 8 min 0-59 Min, 1 min<->1 780 
30124 123 Trip message 8 See trip message 1. 780 
30125 124 Trip time 9 h 0-65535 h, 1h<->1 790 
30126 125 Trip time 9 min 0-59 Min, 1 min<->1 790 
30127 126 Trip message 9 See trip message 1. 790 
30128 127 Trip time 10 h 0-65535 h, 1h<->1 7A0 
30129 128 Trip time 10 min 0-59 Min, 1 min<->1 7A0 

30130 129 Trip message 10 See trip message 1. 7A0 
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4.10 Holding register list 
Table 40 Holding register list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40001 0 Nominal motor voltage 100.0-700.0V 222 
40002 1 Nominal motor frequency 50-300Hz 223 
40003 2 Nominal motor current 25% l_nom-3200.0A 224 

40004 3 Nominal motor speed 
100-18000 rpm 
Bit15=0->1rpm<->1 
Bit15=1->10Orpm<->1 

225 

40005 
l 

4 Nominal motor power 
1-3276700W 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

221 

40006 5 Nominal motor cos phi 50-100, cos phi =1.00<->100 226 

40007 6 Motor ventilation 
0=Off, 
1=Se lf, 
2=Forced 

227 

40008 7 Remote input level edge 0=Level, 
1=Edge 215 

40009 8 Encoder pulses 5-32767 pulses/rev 252 

40010 9 Encoder enable 0=Off 
1=On 251 

40011 10 Aarm select 

0=Off, 
1=Max, 
2=Min, 
3=Min+max 

811 

40012 11 Ramp enable 0=Off, , 
1=0n 812 

40013 12 Start delay monitor 0-3600sec 813 

40014 13 Max alarm response 
delay 0.1- 90.0sec 814 

40015 14 Max alarm limit 0-400% Tn 816 
40017 16 Max pre-alarm 0-400% Tn 817 
40018 17 Min alarm response delay 40014 is used for all delays 
40019 18 Min alarm limit 0-400% Tn 818 

40020 19 Min pre-alarm response 
delay 40014 is used for all delays 

40021 20 Min pre-alarm 0-400% Tn 819 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40022 21 Parameter set 
0=A, 4=DI3, 
1=13, 5=DI3+4, 
2=C, 6=Comm 
3=D, 

234 

40023 22 Relay 1 0-21 See description in 
4.11.4. 451 

40024 23 Relay 2 0-21 See description in 
4.11.4. 452 

40025 24 Relay 3 Not defined yet. 

40026 25 Relay 4 Not defined yet. 

40027 26 Arlin 1, function 
0=Off, 
1=Speed, 
2=Torque 

411 

40028 27 An In 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

412 

40029 28 Arlin 1, offset -100% - +100% 1% <-> 1 413 
40030 29 An In 1, gain -4.00 - +4.00, 0.01 <-> 1 414 

40031 30 An In 1, bipolar 0=Off, 
1=On 415 

40032 31 An In 2, function 
0=Off, 
1=Speed, 
2=Torque 

416 

40033 32 Anln 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

417 

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

40036 35 An In 2, bipolar 0=Off, 
1=On 41A 

40037 36 An Out 1, function 
0=Torque, 
1= Speed, 4= Current, 1=Sp 4=Current 
2=Shaft power, 5=El.power, 
3=Frequency, 6=Outp.voltage 

431 

40038 37 An Out 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

432 

40039 38 An Out 1, offset -100% - +100% 1% <-> 1 433 
40040 39 An Out 1, gain -4.00 - +4.00 0.01 <-> 1 434 
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Table 40 Holding ref ster list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40041 40 ' An Out 1, bipolar 0=Off, 
1=On 435 

40042 41 An Out 2, function 

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

power, 6=Outp. 
3=Frequency, voltage 

436 

40043 42 An Out 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

437 

40044 43 An Out 2, offset -100% - +100% 1% <-> 1 438 
40045 44 An Out 2, gain -4.00 - +4.00, 0.01 <-> 1 439 

40046 45 An Out 2, bipolar 0=Off, 
1 =0n 43A 

40047 46 An Out 3, function 

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

power, 6=Outp 
3=Frequency, voltage 

40048 47 An Out 3, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40049 48 An Out 3,offset -100% - +100% 1% <-> 1 

40050 49 An Out 3, gain -4.00 - +4.00, 0.01 <-> 1 

40051 50 An Out 3, bipolar 0=Off, 
1=On 

40052 51 An Out 4, function 

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

power, 6=Outp 
3=Frequency, voltage 

40053 52 An Out 4, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40054 53 An Out 4, offset -100% - +100% 1% <-> 1 
40055 54 An Out 4, gain -4.00 - +4.00, 0.01 <-> 1 

40057 

. 

56 An Out 5, function 

0=Torque, 4=Current, 
1=Speed, 5=El.power, 
2=Shaft power, 6=Outp 
3=Frequency, voltage 

40058 57 An Out 5, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40059 58 An Out 5, offset -100% - +100% 1% <-> 1 

40060 59 An Out 5, gain -4.00 - +4.00, 0.01 <-> 1 

40061 60 An Out 5, bipolar 0=Off, 
1=On 

41001 1000 Comm, ref 100% <-> 0x2000 

41002 1001 Operation.drive mode 
0=Speed, 
1=Torque, 
2=V/Hz 

211 

41003 1002 Operation.ref ctrl 
0= Remote, 
1=Keyboard, 
2=Comm 

212 

41004 1003 Operation.run stop ctrl 

0=Remote, 3= Rem /diginl, 
1=Keyboard, 4=Comm/ 
diginl 
2=Comm, 

213 

41005 1004 Operation.rotation 0=R+L, 1=R, 2=L 214 
41006 1005 Utility.auto restart mask 16-bit mask 

41007 1006 Utility.auto restart 0-10 241 

41008 1007 Digln 1 0-11 See description in 
4.11.6. 421 

41009 1008 Digln 2 0-11 See description in 
4.11.6. 422 

41010 1009 Digln 3 0-11 See description in 
4.11.6. 423 

41011 1010 Digln 4 0-11 See description in 
4.11.6. 424 

41014 1013 Dig Out 1 0-21 See description in 
4.11.4. 441 

41015 1014 Dig Out 2 0-21 See description in 
4.11.4. 442 

41018 1017 Crio enable 0=Off, 
1=On 281 

41019 1018 Crio control 
0=4-Speed, 
1=3-pos, 
2=Analogue 

282 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

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

41021 1020 Crio relay 2 0-21 See description in 
4.11.4. 284 

41022 1021 Process unit 
0=None, 3=m/s, 
1=rpm, 4=/min, 
2=%, 5=/hr 

6G1 

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6G2 

41024 1023 Multiple display 1 

0=Speed, 6=Frequency, 
1=Torque, 7=DC voltage, 
2=Shaft power,8=Temp, 
3=EI power, 9=Drive 
4=Current, status, 
5=Voltage, 10=Process 

speed 

110 

41025 1024 Multiple display 2 See 41024 120 

41026 1025 Utility language 
0=English, 3=Dutch, 
1=German, 4=French 
2=Swedish, 

231 

41027 1026 Utility keyboard locked 0=Unlocked, 1=Locked 232 
41028 1027 Serial corn. address 1-247 262 

41029 1028 Serial corn. Baud-rate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

41030 1029 Serial corn. parity 0=None 

41032 1031 MVB card on/off 0=Off, 
1=On 291 
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Table 41 Parameter set A 

*** *** VFB/VFX 
Parameter set A 

*** *** 

41101 1100 Acceleration time 0.00-3600.00 See description in 4.11.7 311 
41102 1101 Deceleration time 0.00-3600.00 See description in 4.11.7 313 
41103 1102 Q-stop time 0.00-3600.00 See description in 4.11.7 31B 

41104 1103 Acceleration shape Li, 0=1=S-curnearve 312 

41105 1104 Deceleration shape Li 
1= 
0=S-curnearv, 

e 314 

41106 1105 Q-stop shape 0=Linear 

41111 1110 Wait before brake 
time 0.00-3.00, 0.01s<->1 319 

41112 1111 Vector brake 0=Off, 
1=On 31A 

41113 1112 Spinstart 0 
1=Off, =On 31C 

41114 1113 Motor pot function 0=Volatile, 
1=Non-volatile 325 

41115 1114 Minspeed mode 
0=Scale, 
1=Limit, 
2=Stop 

323 

41116 1115 Minimum speed 0 Maximum sp speed, - 

see description in 4.11.7 321 

41117 1116 Maximum speed Minimum speed-2*motor sync speed, 
see description in 4.11.7 322 

41118 1117 Preset speed 1 
0-2*Motor sy speed, sync sp , 

see description in 4.11.7 326 

41119 1118 Preset speed 2 0-2*Motor sy speed, sync sp , 

see description in 4.11.7 327 

41120 1119 Preset speed 3 
0-2*Motor sy sync speed, 
see description in 4.11.7 328 

41121 1120 Preset speed 4 
0-2*Motor sy sync speed, 
see description in 4.11.7 329 

41122 1121 Preset speed 5 
0-2*Motor sy sync speed, 
see description in 4.11.7 32A 

41123 1122 Preset speed 6 0-2*Motor sy speed, sync sp , 

see description in 4.11.7 32B 

41124 1123 Preset speed 7 
0-2*Motor sy sync speed, 
see description in 4.11.7 32C 
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Table 41 Parameter set A (continuing) 

*** *** VFB/VFX 
Parameter set A 

*** *** 

41125 1124 Skip speed 1 Low 0-2*Motor sync speed, 
see description in 4.11.7 32D 

41126 1125 Skip speed 1 High 0-2*Motor sync speed, 
see description in 4.11.7 32E 

41127 1126 Skip speed 2 Low 0-2*Motor sync speed, 
see description in 4.11.7 32F 

41128 1127 Skip speed 2 Hi gh 
2 speed, 0- *Motor sync speed 

see description in 4.11.7 32G 

41129 1128 Jog speed 0-±2*Motor sync speed, 
see description in 4.11.7 32F 

41130 1129 Maximum torque 0-400%, 1%<-> 1 or I_max /motor In 331 
41131 1130 Speed P gain 0.1-30.0, 0.1<->1 342 
41132 1131 Speed I time 0.01-10.00s, 0.01s<->1 343 

41133 1132 Flux optimization 0=Off, 
1=On 344 

41134 1133 PID-controller 
0=Off, 
1=0n, 
2=Invert 

345 

41135 1134 PID-controller P gain 0.1-30.0, 0.1<->1 346 
41136 1135 PID -controller I time 0.01-300.00s, 0.01s<->1 347 

41137 1136 PID-controller D 
time 0.01-30.00s, 0.01s<->1 348 

41138 1137 Low voltage overr- 
ride 0=Off, 1=On 351 

41139 1138 Rotor locked 0=Off, 1=On 352 

41140 1139 Motor lost 
0=Off, 
1=Resume, 
2=Trip 

353 

41141 1140 Motor 12t type 
0=Off, 
1=Trip, 
2=Limit 

354 

41142 1141 Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355 

41143 1142 Speed direction 
0=R, 
1=L, 
2=R+L 

324 

41144 1143 Start speed 0 - + -2*Motor sync speed, 
see description i 4.11.7, page 76. 

321 
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Table 42 Parameter set B, C and D 

*** *** VFB/VFX Parameter set B *** *** 
41201- 41299 1200-1298 /* Parameter set B */ 

*** *** VFB/VFX Parameter set C *** *** 
41301- 41399 1300-1398 /* Parameter set C */ 

*** *** VFB/VFX Parameter set D *** *** 
41401- 41499 1400-1498 /* Parameter set D */ 
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4.11 Parameter description VFB/VFX 
The MODBUS logical number inside brackets. 

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

4.11.1 Inverter software version (30017). 

MSBFEDCBA 9 8 7 6 5 4 3 2 1 0 LSB 

Bit F,E Release Type: 00 Release (V) 

01 Pre release (P) 

10 Beta (B) 

11 Alpha (A) 

Bit 0-8 Major version 000000 0 

000001 1 

111110 62 

111111 63 

Bit 7-0 Minor version 00000000 0 

00000001 1 

11111110 254 

11111111 255 

3508h -> 

( 5.08 
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4.11.2 Inverter type (30028). 

MSB F EDCBA9876 5 43210LSB 

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

Bit A Option: 0 w/o Brake chopper 

1 with Brake chopper 

Bit 9,8 Type: 10 FDB 

11 FDX 

Bit 7,6,5 Size: 000 Reserved 

001 Size 1 

010 Size 2 

011 Size 3 

100 Size 4 and 8 

101 Size 5 and 10 

110 Reserved 

111 Size 15 and 20 

Bit 4,3,2 Power: 000 Reserved 

001 1st Power in size 

010 2nd Power in size 

011 3rd Power in size 

100 4th Power in size 

101 5th Power in size 

110 6th Power in size 

111 7th Power in size 

Bit 1,0 Voltage class: 00 230V 

01 400V 

10 500V 

11 690V 
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4.11.3 Warning, Tripmessage 1-10 (30040, 30103, 
30106, 30109, 30112, 30115, 30118, 30121, 
30124, 30127,30130). 

O =No warning 1=Overtemp 2=Overcurrent 3=Overvolt D 

4=Overvolt G 5=Overvolt L 6=Motor Temp 7=Ext Trip 

8=Spare 9=Max Alarm 10=Locked Rotor 11=Power Fault 

12=Int Error 13=Spare 14=Spare 15=Spare 
16=Overvoltage 17=Low Voltage 18=Overtemp 19=Motor lost 
20=Max Pre-Alrm 21=Min Pre-Alrm 22=Overcurrent 23=Spare 
24=Spare 25=Spare 26=Spare 27=Overvolt L 

28=Min Alarm 29=Spare 30=Spare 31=Spare 

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

O =Run 1=Stop 2=Acc/Dec 3=At speed 
4=At max speed 5=No Trip 6=Trip 7=Autorst Trip 

8=Limit 9=Warning 10=Ready 11=T=Tlim 
12=1>Inom 13=Brake 14=SgnI<Offset 15=Alarm 
16=Pre Alarm 17=Max Alarm 18=Max Pre-Alrm 19=Min Alrm 

20=Min Pre-Alrm 21=Deviation 
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4.11.5 5.x.x Auto restart mask (41006) 

MSB F 9 8 7 6 53 4 3 210 2 1 0 LSB 

Bit 12-15 Spare 

Bit 11 INT_ERROR 0x0800 
Bit 10 POWER FAULT Ox0400 

Bit 9 LOCKED ROTOR Ox0200 

Bit 8 MON ALARM Ox0100 

Bit 7 MOTOR LOST Ox0080 

Bit 6 EXT_TRIP Ox0040 

Bit 5 MOTOR_TEMP Ox0020 

Bit 4 OVER_VOLT_L Ox0010 

Bit 3 OVER_VOLT_G Ox0008 

Bit 2 OVER_VOLT_D Ox0004 

Bit 1 IIT Ox0002 

Bit 0 OVER_TEMP Ox0001 

The corresponding bits should be set to activate the autoreset 
function. To enable auto reset for Int error (bit 11) and locked 
rotor (Bit 9) the value Ox0A00 should be written to the register. 

If the value 0x0123 was read, it indicates that 
MON_ALARM, MOTOR_TEMP, IIT and OVER_TEMP 
are in auto reset mode and all other functions are swithced off. 

4.11.6 Digln (41008,41009). 

O =Off 1=Lim Switch+ 2=Lim Switch - 3=Ext. Trip 

4 =Anln Select 5=Preset Ref 1 6=Preset Ref 2 7=Preset Ref 4 

8=Quick Stop 9=Jog 10=MotPot Up 11=MotPot Down 

12=PS selected! 

4.11.7 Representation of speed. 
Bit15=0<->1rpm<->1 
Bit1.5=1<->10Orpm<->1 

76 INVERTER VFB/VFX DATA 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 220 of 377



S 

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

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

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

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

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

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

Generation in steps: 
Step 1 Load a 16-bit register with OxFFFF (all l's). Call this 
the CRC register. 
Step 2 Exclusive OR the first eight-bit byte of the message 
with the low order byte of the 16-bit CRC register, putting 
the result in the CRC register. 
Step 3 Shift the CRC register one bit to the right (toward 
the LSB), zero-filling the MSB. Extract and examine the 
LSB. 
Step 4 If the LSB is 0, repeat Step 3 (another shift). If the 
LSB is 1, Exclusive OR the CRC register with the polyno- 
mial value OxA001 (1010 0000 0000 0001) . 

Step 5 Repeat Steps 3 and 4 until eight shifts have been per- 
formed. When this is done, a complete eight-bit byte will 
have been processed. 
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 Step 6 Repeat Steps 2 ... 5 for the next eight-bit byte of the 
message. Continue doing this until all bytes have been proc- 
essed. 
Result The final contents of the CRC register is the CRC 
value. 
Step 7 When the CRC is placed into the message, its upper 
and lower bytes must be swapped as described below. 
Placing the CRC into the Message 
When the 16-bit CRC (two eight-bit bytes) is transmitted in 
the message, the low order byte will be transmitted first, fol- 
lowed by the high order byte - e.g., if the CRC value is 
0x1241. 

Message 

CRC LO 41 

CRC HI 12 

Example of CRC Generation Function 
An example of a C language function performing CRC genera- 
tion is shown on this page. 
The function takes two arguments: 

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

The function returns the CRC as a type unsigned int. 

Unsigned int CRC16 (unsigned int usDataLen, unsigned 
char *puchMsg) 
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#define CRC_POLYNOMIAL OxA001 
unsigned int crc_reg; 
unsigned char i,k; 
crc_reg = OxFFFF; 
for (i=0 ; i<usDataLen ; i++) 
{ 

crc_reg A= *puchMsg++; 
for (k=0 ; k<8 ; k++) 
{ 

if (crc_reg & Ox0001) 

} 

} 

crc_reg >>= 1; 

crc_reg A= CRC_POLYNOMIAL; 
} 

else 
crc_reg >>= 1; 

return crc_reg; 

Fig. 22 CRC example. 
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MAXIMIZING UPTIME 

Emotron AB 
Morsaregatan 12 
Box 222 25 
SE-250 24 Helsingborg 
Sweden - 

Tel.: +46 42 169900 
Fax: +46 42 169949 
E-mail: info@emotron.se 
Internet: www.emotron.se 
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Service 

rt:16)" 

1 2.3 . 

The MSF gives a possibility to read out much more information than the ordinary customer can see. It is also 

possible to program functions not reachable in customer. menu. 

A special service menu is used and it can be entered by pressing buttons "NEXT", "PREV" and "ENTER" for at 

least 3 sec. To exit service menu and enter customer menu go to menu S99, select "Yes" and press, "ENTER". 

An automatic return to customer menu will be made after 1 minute if no button has been pressed. 

1.1 Service function overview 

In short terms the following can be done in the service menu: 

Softstarter type change 
Clear alarm list and reset/set operation time 

Extend start ramp 1 up to 250 sec. (normally 60 sec.) 

Enable US units, power in hp and torque in lb.ft (foot pounds of torque) 

Disable current detection in F1k4 alarms, useful if problems with the current transformers or 

testing the softstarter on a small motor 
Choose mechanical size for MSF 170 A, 210A and 250A, (bookstyle = yes or no). The difference is the 

positioning of current transformers: (boolcstyle T1 - T3) and (old design Ti - T2) 

Set parameters for fine adjusting the braking performance 

Input power read out 
Heatsink temperature read but 
Current inputs 0- offsets read out 

Software variant and software release read out 

Heater control on/off, phase angel increased to 130 degrees for resistive loads 

Fan control on /off 

TU005-1-11.DOC 
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1.2 Service function description 

Menu 
number 

Function/ Parameter Range Default 
setting 

Implemented in 
SW version 

S01 Softstarter type 17 -1400 Amp 17 

SO2 Reset alarm list .No, yes no 

S03 Reset operation time No, yes no 

SO4 Set Operation time -0.0 - 99999 hours 0 

S05 Extended start ramp time No, yes no 

S06 
Current detection in Fl&F4 
alarms 

Off, on on 

S07 Enable US units Offon Off 

S08 Heater control OfCon Off R06 

S09 Fan on/off Off,on Off R06 

S13 
MSF3 bookstyle design 
(170 A- 250 A). 

No, yes yes 

S14 
Reverse brake nbmber of trig 

pulses between rpm measurement 
1 - 100 12 

S15 DC brake rpm value I- 100 40 

S16 DC brake magnitude 1 - 250 135 

New default 
value, sw r06= 
135, 

S51 Input power -9999 - 9999 kW 0 

S52 Cooler temperature 0 - 100 deg. C 

S53 Current 0 -offset in U phase - 3.0 - 1-3.0 % 

S54 Current 0-ofEet in W phase - 3.0 - +3.0 % 

S55 Software variant text Same as label 

S56 Software version text Same as label 

S99 Exit service menu 2 No, yes no 

T0005-1-11.DOC 2 
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S01, Softstarter type 

1 

I 

P 10 
I 0 

Softstarter type 

Default 17 

Range: 17 -1400 Amp 

The type is selected by selecting the softstarter nominal 

current. 
Changing softstarter type will result in: 

- All parameters in all 4 parameter sets will have 

Factory settings. . 

- Nominal motor current is set to nominal 

softstarter current. 

- Nominal motor power is set to nominal softstarter 

power. 
- Alarm list will be cleared. 

- Power consumption is reset ' 
- Current and voltage scale fictois are set according 

to the selected type. 

Compare with menu 199 in customer menu 'Reset to 
factory settings. The first 3 points are also made when 
resetting to factory settings. 

Note also that the operation time is not reset here. See 

below how to change the operation time. 

S02, Reset alarm list 

I l 10 o 
." 

Reset alarm list 

- - 
Default No 

Range: no, yes 

Erasing the alarm list before delivery from factory or 

control board changing at customer. 

1211.06.1_1.DOC 

S03, Reset operation time 

to o 
Reset operation time I 

Default No 

Range: no, yes 

Will set operation time to 0. 

SO4 Operation time 

I I 10° `- 
Operation time 

II 
Default 0.0 
Range: 0.0 - 99999 hours 

Should indicate the operation time for the power part. 

When changing a control board on a customer 

softstarter, it is suggested that the operation time is set 

to the same time as on the old control board (if it is 

possible to read it out). 

S05 Extended start ramp time 

I 1 lo o 
Extended start ramp 
time 

Default: no 

Range: no, yes 

Select "yes" to get an extended start ramp time of 250 

sec. If "no "is selected, the start ramp time is 60 sec. 

Recommended with care. 
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S06, Enable current detection in F1&F4 
alarms 

III0 
Enable current detection 
in F1 &F4 alarms 

Default On 

Range: off, on 

Select "off" to disable the current dependent part in 

alarms Fl and F4. 

Recommended 'off only if there is a problem with the 

current transformers, and it is urgent to start. Should be 

selected "on" as soon as the problem is solved. 

If you get Fl alarm during the start ramp while 
running the softstarter on a small motor, set this menu 
to "off" 

S07, Enable US units 

'Enable US units 

I 

Default Off 
Range: off, on 

Select "on" : 

- Power presented in hp 

- Torque in 16.ft 

- Nominal motor power in hp (menu 43) 

- New default values on nominal motor voltage, 

frequency and speed 

EBLOt. I.DOC 

S08, Heater control 

I I 10 o 
Heater control 

Default Off 

Range: off, on 

Select "on" 
- Phase angel for alpha is increased up to 130 

degrees. 

- Should only be used on heater control, resistive 

loads. 

- If used on a motor there is a risk for mistriggering 
of thyristors 

S09, Fan control 

I Ho o 
Fan control 

I 1 

Default Off 

Range: 'off, on 

Select "on" 
- The fans start, regardless of temperature of 

heatsink. 
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S13, MSF 170 - 250 bookstyle 

1 1 10 
I 1 10 

MSF 170 - 250 
bookstyle design 

Default Yes 

Range: Yes,no 

Select "yes" if the softstarter MSF 170, 210 or 250 are 

designed in bookstyle format where the current 
transformers are placed on phase 1 and 3. 

Select "No" if the current transformers are placed on 
phases 1 and 2 as it is in the "old" design. 

S14, Reverse brake, trigg pulses 

I 1 lo 
1 ! lo 

Reverse fitake number of 

1 

trigg pulses 

Default 12 

Range: 1 - 100 . 

Numbers of cycles the reverse brake are enabled before 
the rpm value are measured. 

A low value is used on loads that are stopping quickly 
and the value can be increased on heavy loads that 
have longer stop time, to decrease the stop time. 

EBLOOL 1.00C 

S15, DC brake rpm value 

I I to 
DC brake rpm value 

r 

Default: 40 
Range: 1 - 100 

The selected value in percent of nominal rpm when 
the switch over from reverse or dynamic brake to "half 
wave rectified DC-brake" 
In reverse bake mode you should not use a low value 
on light loads because then the softstarter can miss the 

standstill and start to rotate in the wrong direction. 

S16, DC brake rpm value 

I I 100 

DC brake magnitude 

I I 

Default 120/ new default value 
=135 SW rev r06 

Range: 11 - 250 

The selected value is the magnitude of the "half wave 
rectified DC-brake"in the end of reverse brake or 
dynamic brake in percentage of menu 35 in customer 
menu. 
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S51, Input power 

I o 1 lo 
Input power 

Default: 0 
Range: -9999 - 9999 kW 
Read out of input power (include softstarter and motor 

losses). 

S52, Heatsink temperature 

I I to 
Heatsink temperature 

. I 
Default: 
Range: 0 -100 deg. C 

Read out of cooler temperature. 

S53, Current 0-offset in U phase 

I I 100 
Current 0-offset in U 

phase ) 

Default: 

Range: - 3.0 -- +3.0 % 

Read out, of current 0 -offset in U phase in percent of 
full scale: If this value is near its upper or lower limit, 

the current read out could be inaccurate. 

E131.068 1.00C 

S54, Current 0-offset in W phase 

I 1 loo 
Current 0-offset in W 
phase 

I 

Default 

Range: -3.0- +3.0% 

Read out of current 0 -offset in W phase in percent of 
full scale. If this value is near its upper or lower limit, 

the current read could be inaccurate. 

S55, Soflware variant text 

I I lo0 
Software variant text 

1 

Default 

Range: !v001' - ̀ v999' 
Read out of software variant text. 

The variants are grouped in 10 groups. The group 
name is the `T' and the most left digit (v0, vl etc.). 

very group could contain up to 99 variants. 

If a software replacement is made within a 
group the customer configuration is preserved 
(i.e. `v101' is replaced by ev102'). This 
replacement could be done by the customer 
itself-with help of an instruction. 

If a software replacement is made outside a 

group the customer configuration is destroyed 
(i.e. `v101' is replaced by '-v201') and the 
softstarter type is set to MSF-17. This 
replacement should only be made by authorized 
service personal. - 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 232 of 377



O 

S56, Software version text 

Software version text 

Default 

Range: 

Read out ofsoftware version text. 

S99, Exit service menu 

I 1 lo 
I i lo 

Exit service menu 

Default no 

Range: no, yes 

Select "yes" to exit service menu and enter customer 

perm. The menu returns to the menu that was on the 

display when entering the service menu. 

EBLOUL1,00C 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

SOFT STARTER 
0 

MSF 045 

Motor Current: 
Motor Current: 

Motor Voltage: 
Supply Voltage: 

45 A 
60 A 

3x200-525V 
lx100-240V 

Max fuse & Power rating: 
Enclosure: IP20 

CE c 0 US 

LISTED' 
INCLCONT.E0.77AA 

AC-53a 5.0-30 : 50-10 
AC-53a 3.0-30 : 50-10 
50/60 Hz 

50/60 Hz 

See Instruction manual 

11111111111111111111111111111111111111 

111111111111111 11 111-1 

PN:01- 1303 -01 
SN: 402263 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r3 
Date of release: 2003-02-03 
© Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 235 of 377



SAFETY INSTRUCTIONS 

Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short-circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 

valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 

negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non-original parts and accesso- 
ries. 

Emergency 
You can switch the device off at any time with the 
mains switch connected in front of the soft starter (both 
motor and control voltage must be switched off). 

Dismantling and scrapping 
The enclosure of the soft starter is made of recyclable 
material as aluminium, iron and plastic. Legal require- 
ments for disposal and recycling of these materials must 
be complied with. 

The soft starter contains a number of components 
demanding special treatment, as for example thyristors. 
The circuit board contain small amounts of tin and 
lead. Legal requirements for disposal and recycling of 
these materials must be complied with. 

2 
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1. GENERAL INFORMATION 

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IPOO. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

The tasks in these instructions are described so that 
they can be understood by people trained in electrical 
engineering. Such personnel must have appropriate 
tools and testing instruments available. Such personnel 
must have been trained in safe working methods. 

The safety measures laid down in DIN norm VDE 
0100 must be guaranteed. 

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet. 

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
triangle. 

Serial number 
The information given in these instructions only 
applies to the device with the serial number given on 
the label on the front page. A plate with the serial 
number is fixed to the device. 

Important 
For all enquiries and spare parts orders, please quote 
the correct name of the device and serial number to 
ensure that your inquiry or order is dealt with correctly 
and swiftly. 

NOTE! These Instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models. 

1.4 How to use the Instruction 
Manual 

This instruction manual tells you how to install and 
operate the MSF soft starter. Read the whole Instruc- 
tion Manual before installing and putting the unit into 
operation. For simple start-up, read chapter 2. page 8 

to chapter 3. page 10. 
Once you are familiar with the soft starter, you can 

operate it from the keyboard by referring to the chap- 
ter 13. page 79. This chapter describes all the functions 
and possible setting. 

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, EMC Emission with bypass 
EN 50082-2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The device is packed in a carton or plywood box for 
delivery. The outer packaging can be returned. The 
devices are carefully checked and packed before dis- 
patch, but transport damage cannot be ruled out. 

Check on receipt: 
Check that the goods are complete as listed on the 
delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged? 
Check the goods for damage (visual check). 

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock-resistant. 

Intermediate storage 
After delivery or after it has been dismounted, the 
device can be stored before further use in a dry room. 

1.8 Unpacking of MSF-310 and 
larger types 

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Open only the securing plates at the bottom of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 
Loosen the three (3 pcs) screws on the front cover 
of the soft starter, down by the lower logo. 
Push up the front cover about 20 mm so that the 
front cover can be removed. 
Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 
Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm so that the 
soft starter can be removed from the mounting 
hooks* at the top. The hooks are placed under the 
bottom plate and cannot be removed until the soft 
starter is pulled out. 
Loosen the screws (2 pcs) for the mounting hooks 
and remove the hooks. 
The hooks are used as an upper support for mount- 
ing the soft starter. 

Fig. 2 Unpacking of MSF-310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integrated K1 relay. 

03-F03 

MSF 

The MSF is developed for soft starting, stopping and 
braking three-phase motors. 

There are 3 different kinds of soft starting control 
methods: 

Control method 1-Phase 
The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec- 
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW 
Control method 2-Phase 
The two phase starters can start a motor without a 

mains contactor, but in that case voltage still is 

present at the motor when it's stopped. These start- 
ers are mainly in the power up to 22 kW 
Control method 3-Phase 
In the three phase Soft Starters there are different 
technologies: 

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

Current control 
The voltage ramp can be used with a current limit 
which stops the voltage ramp when the set maximum 
current level is reached. The maximum current level is 

the main setting and must be set by the user depending 
the maximum current allowed for the application. 

Current (A) 

Current 
Limit 

FLC 

Time 

03-F111 

Fig. 4 Current control 

Torque control 
Is the most sufficient way of starting motors. Unlike 
voltage and current based systems the soft starter moni- 
tors the torque need and allows to start with the lowest 
possible current. Using a closed loop torque controller 
also linear ramps are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 
current peak and unlinear ramps. In the current ramp 
there will be no peak current, but a higher current for 
a longer period of time during the start compared to 
torque control. Current starting doesn't give linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear ramp will give water hammer. Soft starters 
which doesn't monitor the torque, will start and stop to 
fast if the load is lighter than the setting of current or 
ramp time. 

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated saf6ty system acc. to § 1.1; page 6, with 
an alarm list. 

DESCRIPTION 9 
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3 HOW TO GET STARTED 

L2 

13 

N 

PE 

L1 L2 L3 PE 01 02 PE 23L3.21 33k3 

71 72 73 PE 1112 13 14 15 16 1.7 1.8 1.9 

of 
o 

start /stop 

69 70 

75 76 77 

03-F17 

Fig. 6 Standard wiring. 

This chapter describes briefly the set-up for basic soft 
start and soft stop by using the default "Voltage Ramp" 
function. 

WARNING! Mounting, wiring and setting the device 
Into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
installation is according to chapter 6. page 24 and the 
Checklist below. 

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 
page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40°C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect relay K1 (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
tor. 
Connect PCB terminals 12 and 13 to, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.1) 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

1) The menu 006 must be put to 01 for start/stop command from 
keyboard. 

10 HOW TO GET STARTED 

3.2 Main functions/Applications 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the control voltage (normally 1 x 230 V), all 
segments in the display and the two LED's will be illu- 
minated for a few seconds. Then the display will show 
menu 001. An illuminated display indicates there is 
supply voltage on the PCB. Check that you have mains 
voltage on the mains contactor or on the thyristors. 
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 020-025 and 
motor data 041-046. 

NOTE! The main function is chosen according to the 
application. The tables in the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function. 

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft-starter. The soft 
starter will run even If no specific motor data is selected, 
but the performance will not be optimal. 
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0 4 1 
0 
0 

4 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

0 4 2 0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of lnsoft in Amp 

0 4 0 
0 

2 
Nominal motor power 

Default: Nominal power soft starter 
Range: 25% - 300% of Pnsoft in kW 

0 4 0 
0 

4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 
Range: 500-3600 rpm 

0 4 5 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set It to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 2 0 
0 

Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER 4_J " to confirm new value. 
Key "NEXT ", "PREV 4- " to change menu. 

0 0 0 
0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s). 
"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 6 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

Menu 006 must be set to 1 to be able to operate from 
keyboard. 

NOTE! Factory default setting is remote control (2). 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 4_1 / 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

3.6 Viewing the motor current 
Set the display to menu 005. Now the Motor current 
can be viewed on the display. 

0 0 5 0 

0. 0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

NOTE! The menu 005 can be selected at any time when the 
motor Is running. 

12 HOW TO GET STARTED 

3.7 Starting 

WARNING! Make sure that all safety measures have 
been taken before starting the motor In order to avoid 
personal Injury. 

Start the motor by pressing the "START/STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 
given, the mains contactor will be activated by relay. K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC - 

03-F116 

Time 

Fig. 7 Example of start ramp with main function voltage ramp. 
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4 APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 
Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5.0 - 30 : 50 - 10 

(03-F58) 

Starts per hour 

On-load factor (on-load 
duty cycle as percent- 
age of operation cycle) 

Start time (seconds) 

Start current (multiple 
of FLC) 

Rated FLC (Full Load 
Current) of starter 
under prescribed condi- 
tions 

Fig. 8 Rating example AC53a. 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 50% duty cycle and 10 starts per 
hour. 

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier. 

Starts per hour 

Start 
Duration 
- - - - 

Run Time 
Off 
Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03-F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

This norm is made for Bypass operation. Because the 
MSF soft starter is designed for continuous operation 
this norm is not used in the selection tables in this 
chapter. 

210A : AC-53b 5 0 - 30 : 1440 

(03.F59) 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

I--- a w 
CC 
CC 

C.) 

Start 
Duration 

v 
2 

:.5, 

- 
"6 

in 

Off 

_ Time 

- 
TIME (03-F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24-minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list. 

With help of the Application Rating List with typical 
starting currents and categories in the AC53a level (see 
table 1, page 15 and table 2, page 17) it is easy to select 
the proper soft starter rating with the application. 

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.0-30:50-10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 
time this current in starting. 
AC 53a 3.0-30:50-10 (normal/light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

NOTE! To compare Soft Starters It's important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are identical. 

4.4 The Application Ratings List 
Table 1 gives the Application Ratings List. With this 
list the rating for the soft starter and Main Function 
menu can be selected. 

Description and use of the table: 
Applications. 
This column gives the various applications. If the 
machine or application is not in this list, try to iden- 
tify a similar machine or application. If in doubt 
pleas contact your supplier. 
AC53a ratings. 
The rating according to AC53a norm is here classi- 
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) and the second for heavy duty 
(5.0-30:50-10) 
Typical Starting current. 
Gives the typical starting current for each applica- 
tion 
Main Function menu. 
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25. 
Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 450%. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 36, selection 
1) can be used. 
As well as the Slow Speed at start and stop (menu 
38-40) can be used for better start and stop per- 
formance. 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 248 of 377



Table I Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300-400 25;=1 36;=1 / 38-40 

x 300 25 - 

x 400 25;=1 - 

x 300 25;=2 - 

x 400-450 25;=1 - 

x 400 25;=1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25;=1 36;=1 / 38-40 

x 350 25;=1 - 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=1 

x x 350 25;=1 36;=1 / 38-40 

x 450 25;=1 36;=1 or 2 

x 400 25;=1 - 

x 450 25;=1 36;=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25;=2 

x 400 25;=1 36;=1 or 2 

x 400 25;=2 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 

x 450 25;=1 36;=1 or 2 

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 

x 450 25;=1 

x 450 25;=1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

x 400 25;=1 36;=1 or 2 

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36; =1 or 2 

x 350 25;=1 36;=1 or 2 

x 400 25;=1 36;=1 or 2 
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4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions/duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start/stop features: 22 
Non linear ramps Linear ramps without tacho. 
Water hammer Torque ramps for quadratic load 

High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 
Dry running Shaft power underload 96-99 
High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1 or 

20,21 

Small fuses and low current available. 

Screw compressor going in wrong direction Phase sequence alarm 88 
Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25;=1 

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58 
Conveyor jammed Shaft power overload 92-95 
Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction. 

Belt or coupling broken Shaft power underload 96-99 
Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36.-1 34 35 '- " 36;=2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 
put. 54-56 

Worn out tool Shaft power overload 92-95 
Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92-95 
Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35 

BANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36; =1'34'35 36;=2,34,35 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 
Broken coupling, saw blade or belt Shaft power underload 

CENTRIFUGE 
Heavy High inertia load 

possible starting current. 
Linear Torque ramp gives linear acceleration and lowest 25;=1 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 
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Table 2 Application Function List 

Application/ 
Duty 

Problem Solution MSF Menus 

MIXER 
Heavy 

Different materials Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 

Need to control material viscosity Shaft power analog output 54-56 

Broken or damaged blades Shaft power overload 92-95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 

Torque boost in beginning of ramp. 30,31 

Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 
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4.6 Function and combination 
matrix 

Table 3 gives an overview of all possible functions and 
combination of functions. 

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 
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Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start/stop 
table is given. 

Table 4 Start/stop combination. 

NOTE! Voltage and torque ramp for starting only with 
softbrake. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 
possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE-017 there the min. current is 2 A. Example 
MSE-210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

4.7.3 Phase compensation capacitor 
If a phase compensation capacitor is to be used, it must 
be connected at the inlet of the soft starter, not 
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

4.7.5 Shielded motor cable 
It is not necessary to use shielded wires together with 
soft starters. This is due to the very low radiated emis- 
sions. 

NOTEI The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

4.7.6 Slip ring motors 
Slip ring motors can not be used together with the soft 
starter. Unless the motor is rewinded (as a squirrel cage 
motor). Or keep the resistors in, please contact your 
supplier. 

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lower 
than the connected soft starter. Please note that it is not 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data", "Power loss 

at rated motor load (IN)", "Power consumption control 
card" and "Power consumption fan". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from the 
motor. This is due to the fact that the thyristors will be 
seriously damage by the high peak voltage. 

4.7.12 Operation above 1000 m 
All ratings are stated at 1000 m over sea level. 
If a MSF is placed for example at 3000 m it must be 
derated unless that the ambient temperature is lower 
than 40 C and compensate for this higher pressure. 

To get information about motors and drives at 
higher altitudes please contact your supplier to get 
technical information nr 151. 

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

WARNING! Never operate the soft starter with 
removed front cover. 

To obtain the required operation, a number of parame- 
ters must be set in the soft starter. 

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). 

Setting 

WARNING! Make sure that all safety measures have 
been taken before switching on the supply. 

Switch on the supply (normally 1 x 230 V), all seg- 
ments in the display will light up for a few seconds. 
Then the display will show menu 001. An illuminated 
display indicates there is supply voltage on the PCB. 

Check that you have voltage on the mains contactor 
or on the thyristors. To be able to use all extended 
functions and optimize of the performance, program 
the motor data. 

5.2 PPU unit 

03-F28 

8. 8. 8. 
MENU 

0 RUNNING 

o START/STOP 

B. B. B. B. 
VALUE 

01 InItlalv °Rages is tart( %) 
02 Marty amp(( sac.) 
03 5160 own oltagea to top( %) 
04 Stop, amp(( sec.) 
06 Current awlout 
06 Controhn oda 
07 Extended functions 

//// 
,START, 

STOP //// 
4- 

PREV NEXT 

ENTER 

4-1 

Fig. 13 PPU unit. 

The programming and presentation unit (PPU) is 

build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 

a 
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5.3 LED display 
The two light emitting diodes indicates start/stop and 
running motor/machine. When a start command is 
given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch 
off. When the motor is running, the running-LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Voltage 

UN 

Time 

Running-LED, 
flashing 

Start/stop- 
LED,on 

Running- 
LED,on 

Running-LED, 
flashing 

Start/stop- 
LED,off 

Running- 
LED,off 

Fig. 14 LED indication at different operation situation. 

5.4 The Menu Structure 
The menus are organised in a simple one level structure 
with the possibility to limit the number of menus that 
are reachable by setting the value in menu 007 to 
"oFF" (factory setting). With this setting only the basic 
menus 001, 002, 003, 004, 005, 006 and 007 can be 
reached. 

This to simplify the setting when only voltage start/ 
stop ramps are used. 

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 

RMS currents and voltages! 
in each phase 

Viewed soft starter data 

Reset to factory settings 

Serial communication 

Automatic return menu 

221 z 
211-216 

201-208 

199 

111-114 

105 

"JOG" enable 1103-104 

101-102 Run at F1&F4 alarm 

Machine protection 089-099 

Main supply protection I 081 -088 

Motor protection 071-075 

901-915 Alarm List 

001J Initial voltage 

0021 Start ramp time 
003 Step down voltage at stop 

004 Stop ramp time 
RMS current 

006 Control mode 

Menu expander 

Menu expander 

005 

007 

011-014 

I 016-018 

020-025 

I 030-040 

Dual ramp start/stop 

Initial and end torque at start 

Main functions 

Additional functions 

041-046 I Nominal motor parameters 

051-052 

054-056 

057-058 

Relay K1 &K2 functions 

Analogue output 

Digital input 

061 I Parameter set 

03-F30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT " and "PREV "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREV 
4- " key. The "+" and "-" keys are used to increase 

respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER N " key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START/STOP" key is only 
used to start and stop the motor/machine. 
The and keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. START 

STOP 

Display previous menu. 

Display next menu. 
...... 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 4 
RESET 

JOG Reverse 

JOG Forward 
1E1 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 
4_1" for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the same 2 

keys "NEXT " and "ENTER .4.J " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

221°0 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
internal selection 

Menu 061=14 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006=2 

Unlocked 
keyboard 

Remote Remote 
Remote and 
keyboard 

Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard Serial comm Serial comm . Serial comm 

and keyboard 
Serial comm 

Locked 
keyboard 

Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
- Ensure that the cabinet will be sufficiently 

ventilated, after the installation. 
- Keep the minimum free space, see the tables 

on page 25. 
- Ensure that air can flow freely from the 

bottom to the top. 

NOTE! When Installing the soft starter, make sure it does not 
come Into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-017 to MSF-835 soft starters are all delivered as 
enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF-1000 and MSF-1400 are 
delivered as open chassis. 

NOTE! The soft starter should be wired with shielded con- 
trol cable to fulfill EMC regulations acc. to § 1.5, page 6. 

NOTE! For UL-approval use 75°C Copper wire only. 

MSF-017 to MSF-250 

w 

DOE 000 
H 

0 

03-F98_1 

Fig. 16 MSF-017 to MSF-250 dimensions. 
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Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF-250. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1(mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 

-045, -060, 
-075, -085 

-110, -145 

-170, -210, -250 

IP 20 

IP 20 

IP 20 

IP 20 

Busbars 

Busbars 

Busbars 

Busbars 

Convection 

Fan 

Fan 

Fan 

320x126x260 

320x126x260 

400x176x260 

500x260x260 

78.5 

78.5 

128.5 

208.5 

265 

265 

345 

445 

5.5/M5 

5.5/M5 

5.5/M5 
5.5/M5 

6.7 

6.9 

12.0 

20 

Table 8 MSF-017 to MSF-250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

Tightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 
-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 

1) Above: wall-soft starter or soft starter-soft starter 

MSF-310 to MSF-1400 

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection Cony./ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
w1(mm) 

Hole dist. 
h1 (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 
-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 

-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 
-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 

-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IPOO Busbar Fan 900x875x336 Fig. 23 8.5/M8 175 

Table 10 MSF-310 to MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 
-570, -710, -835 
-1000, -1400 

100 
100 

100 

100 
100 
100 

0 

0 

100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 

50 

50 

12 

12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 
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Fig. 19 MSF -310 to MSF -835. 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 
MSF-835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 
-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for 
mounting the soft starter as upper support (only MSF- 
310 to MSF-835). 

e 

0 

3 

0 

3 

W3 W2 W1 

hl 

tzt 

Fig. 21 Busbar distances MSF -310 to MSF -835. 

'Table 11 Busbar distances 

MSF model Dist. hi 
(mm) 

Dist. wl 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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875 
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03-F12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

Fig. 24 Connection of MSF-017 to MSF -085. 

Connection of MSF-017 to MSF-085 

Device connections 
1. Protective earth, L (PE), Mains supply, Motor 

(on the right and left inside of the cabinet) 
2. Protective earth, L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, 13 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, 1 (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02. 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

Device connections 
1. Protective earth, =L (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

Device connections 
1. Protective earth, 4- (PE), Mains supply and 

Motor 
2. Protective earth, L (PE), Control voltage 
3. Control voltage connection 01, 02 

4. Mains supply Ll, L2, 13 
5. Motor power supply Tl, T2, T3 

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43) 

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd 1_ 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 kn. 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 kn . potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 la current signal: 100 a 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 ka 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 I<S2 potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10y, 2-10V; min load impedance mon 
0-20mA and 4-20mA;max load impedance 750f2 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21 - 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 

32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 
69-70 PTC Thermistor input Alarm level 2.4 lin Switch back level 2.2 ka 
7172* Clickson thermistor Controlling soft starter cooling fine temperature 

MSF-310 - MSF-1400 
73-74* NTC thermistor Temperature measuring of soft starter cooling fine 
75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer 

76 Current transformer input, cable Si (blue) Connection of L3, T3phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 
78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

L1 L2 L3 PE 

0 

100-240- +10% 

PE 

Ll L2 L3 PE 01 02 PE 2 331m.24 32 K1 K2 K.3 69 70 

T1 12 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 
- _ 

w 

star t /stop 

03-F25 

Fig. 29 Wiring circuit, "Minimum wiring". 

The figure above shows the "minimum wiring". See 
§ 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

marked -I- (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked L1, L2 and L3 and the motor side 
with Ti, T2 and T3. 

3. Connect the control voltage (100-240 VAC) for the 
control card at terminal 01 and 02. 

4. Connect relay K1 (terminals 21 and 22) to the con- 
trol circuit. 

5. Connect PCB terminal 12 and 13 (PCB terminal 
11-12 must be linked) to, e.g. a 2-position switch 
(on/oFF) or a PLC, etc., to obtain control of soft 
start/stop. (For start/stop command from keyboard 
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri- 
ate local regulations. 

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the K1then controls It. Always use standard commercial, 
slow blow fuses, e.g. type gi, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. All signal Inputs and 
outputs are galvanically insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 

L2 

L3 

N 

PE 

L1 L2 L3 PE 01 02 PE 231_5L1 33k331 32 69 70 

Ti 72 73 PE 1112 13 14 15 16 17 18 19 75 76 77 

ICI 

PTC 

o 
start/stop 

Analogueln 
0-10y 
2-10V 

0-20mA 

4-20mA 

Analogueout 

Parameterset PS1 PS2 

open open 

2 closed open 

3 open closed 

4 closed closed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

Fig. 31 Forward/reverse wiring circuit. 
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7. FUNCTIONAL DESCRIPTION SET-UP MENU 

This chapter describes all the parameters and functions 
in numerical order as they appear in the MSE Table 13 
gives an overview of the menus, see also Chapter 13. 
page 79 (set-up menu list). 

Table 13 Set-up Menu overview 

Menu 
number Parameter group Menu numbers See § 

Basic 
functions 001-008 Basic 

Ramp up/down parameters 001-005 7.1 

Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 7.3 

Extended 
functions 011-199 

Voltage control dual ramp 011-014 7.4 

Torque control parameters 016-018 7.5 

Main functions 020-025 7.6 - 7.10 

Additional functions 030-036 7.11 - 7.14 

Slow speed and Jog functions 037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

Input Digital input 057-058 7.19 

Parameter set selection 061 7.20 

Motor protection 071-075 7.21 

Main protection 081-088 7.22 

Application protection 089-099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop. 

Determine the starting time for the motor/machine. 
When setting the ramp times for starting and stopping, 
initial voltage at start and step down voltage at stop, 
proceed as follow: 

001 Cl0 

3 0 
Setting the initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice. 

0 2 °0 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

003°° 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Ur, 

Step down voltage at stop can be used to stop 
smoothly. 
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004 ( Do 

o F F 

Setting of stop ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

005 ' Do 

0. 0 
RMS current . 

Default: 

Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start/stop/reset (PCB terminals 
11, 12 and 13) can be connected for 2-wire or 3-wire 
control. 

0060 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START/STOP/RESET command via 
the keyboard. 
- Press the "START/STOP" key on 

the keyboard to start and stop the 
soft starter. 

- Press "ENTER/RESET" key to reset 
a trip condition. 

2 

Via Remote control. START/STOP/ 
RESET commands. The following 
control methods are possible: 
- 2-wire start/stop with automatic 

reset, see § 7.2.1, page 37. 
- 2-wire start/stop with separate 

reset, see § 7.2.2, page 37. 
- 3-wire start/stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start if 
terminals 11, 12, 13 is In start position. 

3 

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option. 

NOTE! A reset via the keyboard will not start or stop the 
motor. 

NOTE! Factory default setting Is 2, remote control. 

To start and stop from the keyboard, the "START/ 
STOP" key is used. 

To reset from the keyboard, the "ENTER 1 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset from the keyboard will not start or stop the 
motor. 

7.2.1 2-wire start/stop with automatic reset at 
start 

_ rwtrIn- nruz7 oneilmonmeM mnimmml eraninirararani 0mar:ICIOC31:11710 

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a start com- 
mand. Opening the terminals will give a stop. If PCB 
terminals 12 and 13 is closed at power up a start com- 
mand is given (automatic start at power up). When a 

start command is given there will automatically be a 

reset. 

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start 
and opening the terminals 12 and 13 will give a stop. If 
PCB terminals 12 and 13 are closed at power up a start 
command is given (automatic start at power up). When 
PCB terminals 11 and 13 are opened and closed again a 

reset is given. A reset can be given both when the 
motor is running and stopped and doesn't affect the 
start/stop. 

7.2.3 3-wire start/stop with automatic reset at 
start. 

PCB terminal 12 and 13 are normally closed and PCB 
terminal 11 and 13 are normally open. A start com- 
mand is given by momentarily closing PCB terminal 
11 and 13. To stop, PCB terminal 12 and 13 are 
momentarily opened. 

When a start command;is given there will automat- 
ically be a reset. There will not be an automatic start at 

power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 7 ° 0 

O F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

0 0 8 °° 

o F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

NOTE! Menu 007 must be "on". 

7.4 Voltage control dual ramp 
To achieve even smoother ramps at start and or stop, a 
dual ramp can be used. 

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop. 

The settings are carried out by beginning with the set- 
tings in menus 001-004 and 007-008 and proceed with 
the following steps: 
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01 1 °0 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

012 130 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active. 

0 1 3 °0 

4 0 
Setting of step down voltage 
In stop ramp 2 

Default: 40% 

Range: 100-40% Un 

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003). 

0 1 4 °0 

o F F 

Setting of stop ramp time 2 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp 2 disabled 

1-60 
Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current 
more information on the Torque control setting. drawn when starting (150 - 500% of In). This means 

that current limit is only achieved during set start-up 
time. 0 1 6 °0 

10 
Initial torque at start 

Default: 10 

Range: 0 - 250% of Tn 

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

0 1 7 °o 

1 5 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

0180 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current In menu 042 
is correctly Inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

0 2 0 °o 

Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menus 021-025 must be "oFF". 

Current 
A 

Current 
limit at 
start 

Voltage ramp 

.- 

Time 

03-F109 

Fig. 34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

0210 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

o FF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 Current limit level in current limit 
mode. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be "oFF". 

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 
longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 

03-F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 
still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 
7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 
stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

Pump application 
The pump application is using Torque ramps for quad- 
ratic load. This gives lowest possible current and linear 
start and stop ramps. Related menus are 2, 4 (see § 7.1, 
page 36), 16, 17 and 18 (see § 7.5, page 39). 

022 

o F F 

Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the In- 

crease in the temperature of the motor must be 
taken into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 

(U) 

ODOM 

Fig. 38 Setting voltage or current for analogue input. 

0230 

o F F 

Selection of Analogue Input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2-10y/ 
420mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.O.L. 

(Main Function) 
The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0240 

o F F 

Setting of D.O.L start 

Default: oFF 

Range: oFF, on 

oFF 
D.O.L. start disabled. 
Voltage Ramp enabled. 

on D.O.L. start enabled 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-023, 025 must be "oFF". 

6- 7xlnom 

FLC 

Time 

03-F115 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre-defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 
good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Example: 
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/ 
70% the current peak will not appear. 

The end torque is increased mainly if the applica- 
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low. 

0 2 5 °° 

o F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 Torque control with square torque 
characteristic 

NOTE! Torque control mode is only possible when Voltage 
Ramp mode Is enabled (menu 020-024 are "oFF"). 

2.5 T, 

2 T, 

1.5 T 

T, 

0.5 T, 

Torque 

1 Linear 

2 Square 
End torque 

Nominal Torque 

Initial torque End torque at stop 

Time 

03-F37 

Start time Stop time 

Fig. 40 Torque control at start/stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 -2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current 

03-F40 
Time 

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode. 

See § 4.6, page 19, which main function that can be 
used with the torque boost. 

030 g 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

031 0 
0 

limit 

3 0 0 
Torque boost current 

Default: 300 

Range: 300 - 700% of In 

The Torque boost current controller use selected 
value as the motor current reference. 

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress. 

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by-pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built-in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 

available. Code No 01-2020-00. 

032 ° 0 

0 F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! If the current transformers are not 
mounted as In Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 

PE 

L1 L2 L3 PE 01 02 PE 21LA 23 K1 K2 24 33 K3 3 32 

T1 12 T3 PE 11 12 13 14 15 16 17 18 19 

69 70 

75 76 77 

T2 13 PE 

ol 

start /stop 

Current transformer position 
and connection 

For MSF-017 to MSF-250, 
see Fig. 44. 

For MSF-310 to MSF-1400, 
see Fig. 45. 

O 
PE 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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T1 

SOFTSTARTER 

Blue to 
terminal 75 

U 

Brown to 
terminal 77 

T2 

V 

MOTOR 

T3 

Blue to 
terminal 76 

Brown to 
terminal 77 

03-F56_1 

Fig. 44 Current transformer position when Bypass MSF-017 to MSF-250. 

z 
T1 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 
Blue to 
terminal 76 

U 

Brown to 
terminal 77 

V 

MOTOR 

Brown to 
terminal 77 

03-F57_1 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 
reduced and the degree of efficiency improved. 

0 3 3 °0 

o FF 
Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC Is used the EMC-directive is not fulfilled. 

7.14 Brake functions 
There are two built in braking methods for applications 
were the normal stop ramp is not enough. 

Dynamic DC-brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay K1 which is 
also used as a mains contactor. 
At 30% of the nominal speed a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57-58, § 
7.19, page 53). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply L1, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Ll, L2 and L3 to MSF or motor. 
At start K1 is activated and connects L1, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after 1s K2 connects with 
the other phase sequence and the braking of the 
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table In chapter 7. page 
35. 

NOTE! For several start/stops it Is recommend to use the 
PTC input. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore It 

is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

0 3 4 °0 

o FF 
Braking time 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Fig. 46 Braking time 
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0 3 5 0 
0 

0 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

3 6 °0 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Ll 
L2 

L3 

N 

PE 

00 Q1 (fwd) 

LS L2 L3 PE 01 02 PE 21 iu 22 23 24 33 K3 3 32 69 70 

1-112 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 
II 

V w PE 

1 
0 start /stop 

03-F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 
start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG"-commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 

58 Pulse selection page 53 

37 Slow speed torque page 49 

38 Slow speed time at start page 49 

39 Slow speed time at stop page 49 

40 DC-Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Speed 

0.14 
nN Slow Ramp time 'Full voltage 

speed at start running 
at start 1 

command 

Closed 1 

Start 

External Open 
signal 

' Ramp time 
at stop 
including 
DC-brake 
time 

Time when signal is ignored 

Slow 
speed 
at stop 

Time 

Stopped 

03-F44 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

037 0 
0 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes, keyboard, remote and serial communication. 

0380 

of 
Slow speed time at start 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

0390 : )0 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

nN 

0.14 
*nN 

Speed 

Slow speed Ramp time at Full voltage Ramp time Slow speed 
tat start start running }stoop st 

DC 
in. 

- 

at stop 
ludi 
ake time 

03-F4I. I Stop command Start command Stopped 

Thy 

Fig. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC-brake after slow speed at stop [040] 
A DC-brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC-brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG C-) " and "JOGISi" keys are used. 

0400 

0 F 
DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

160 DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even If no specific motor 
data is selected, but the performance will not be optimal. 

41 °° 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

c,5 

22 

14/1- 

-yokti 

0 4 2 0 
0 

7 
Nominal motor current 

Default: 

Range: 

Nominal 'soft starter/current 

25% - 150°rolinsoft in Amp: 

0 4 3 0 
0 

Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 0 
0 

4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 
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0 4 5 
0 
0 

O. 8 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set It to "oFF" 
and then to menu 001. 
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Time 

7.17 Programmable relay K1 and K2 
The soft starter has three built-in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, K1 and IC2 (closing contacts), are 
programmable. 

K1 and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 

chosen the relay K2 will be dedicated to this function. 

Motor 
voltageU N 

Function 
Operation 

Run 

Function 
Fullvolt age 

J Time 

Time 

It* 
t 

Starting Full 
time voltage 

Stopping 
time 

Start 
delay 
0,1sec. 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

051°0 

1 
Setting of K1 Indication 

Default: 1 

Range: 1, 2, 3, 4, 5 

1 K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre-alarm" 

4 No function 

5 K1 is set for "Run" 

0 5 2 °0 

2 
Setting of K2 indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on 1(1 and 1(2 

remain in the Soft Brake functionality. Therefore It 
Is necessary to change the relay functions In menu 
51-52 manually to the Bypass functions (see § 

7.12, page 43) or reset to default In menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 

recording instrument or a PLC. The output can be 
configured in 4 different ways, 0-10V, 
2-10y, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

0540 

o F F 

Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

1 Analogue output is set to 
0-10V/0-20mA 

2 Analogue output is set to 
0-10V/4-20mA 
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4. Choose a read-out value in menu 055 

0550 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0-5xIn 

2 
Line input RMS voltage, default 
range 0-720V 

3 
Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

0 5 6 0 
0 

1 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value !scale Uscale Pscale 

100% 0-5xIn 0-720V 0-2xPn 

50% 0-2.5xIn 0-360V 0-Pa 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

Fig. 53 Setting of fl for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

Open 1 
Closed° 03-F43 

Fig. 54 Wiring for slow speed external input. 

NOTE! If the Main Function Analogue control is program- 
med (see § 7.8, page 41) the analogue input can not be 
used for digital signal input. The menu 57 is then 
automatically set to OFF. 

057 
I 

0 
0 

o F F 

Digital Input selection 

Default: oFF 

Range: oFF, 1-4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

0580 

1 
Digital input pulses 

Default: 1 

Range: 1-100 
- 

If Menu 57=1 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102, 103, 104 03F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 
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06 1 °o 

Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

16 17 18 

PS1 

PS2 

03-F49 

ry_rmnrwirgr, 
ullmm"rictICICICICICICII CICIDOCIOCCE3 

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17-18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

0 7 1 °0 

no 
Motor PTC Input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm Immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm if it Is not selected oFF. 

7 2 °° 

1 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

CAUTION! Used thermal capacity is set to 0 if the 
control board loses Its supply (terminal 01 and 
02). This means that the Internal thermal model 
starts with a 'cold' motor, which perhaps in reality 
is not the case. This means that the motor can be 
overheated. 

Fig. 57 The thermal curve 

6111641 111411ill 

m Not. ..- .- 111,_"411 
430s 

20s 

10s , 5s 

2s 

*urrent (x 'nom) 

10 03-F50 
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0 7 3 ° 0 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

Read-out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

0 7 4 ° 0 
. 

o F. F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0 7 5 ° 0 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 

56 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.22 Mains protection 

0 8 1 ° 0 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

0820 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 Set the response delay time for 
unbalanced voltage alarm F8. 

0 8 3 ° 
0 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 8 4 ° 
0 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0 8 ° 
0 

o F F 

Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

0 8 6 ° 0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 
Set the response delay time for 
under voltage alarm F10 

0 8 7 ° 0 

Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

0 8 8 ° 0 

o F F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed in menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

0 8 9 °o 

limits 

n o 
Auto set power 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0 9 0 ° 0 

In % 

0 
Output shaftpower 

Default: - 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be In full voltage running before an 
auto set Is permitted. 

The actual power is regarded as 1.00xPact. 
The set levels are: 

Power max alarm limit[092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm limit[096]: 
Power min alarm lirnit[098]: 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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0 9 °° 

10 
Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

092 ° o 

1 1 5 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0930 

o F F 

Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Alarm level. 

58 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 
Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status Is always available on the serial 
communication. 

0 9 4 ° o 

1 1 0 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0950 

0 F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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0 9 6 ° o 

9 0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097 o 
o 

delay 

o F F 

Min pre-alarm, response 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

0 9 8 ° 0 

Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

0 9 9 °0 

delay 

o F F 

Min alarm response 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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7.24 Resume alarms 

7.24.1 Phase input failure Fl 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an Fl alarm is given in cat. 2. 
Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101°0 0 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 
single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

102°0 

, 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 

Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions Is for all control modes. 

1030 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1040 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1-F16) have a priority over menu 105 (as they have 
for all menus). 

105 ° o 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 Pressing "+"/"-" will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 
- Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

1110 

I 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

112 g 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

62 FUNCTIONAL DESCRIPTION SET-UP MENU 

113 °0 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

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

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

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

114 ° o 

I 
Serial comm. contact 
interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

1990 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

2010 

0. 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2020 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

2030 

0. 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

2040 

0. 0 
Power factor 

Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start. 

2050 

0. 0 0 0 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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206°0 o 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207°° 0 

0. 0 
Motor shaft torque 

Default: 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208°0 0 

0.0 
Operation time 

Default: - 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

211°0 

0. 0 
RMS current in phase U. 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase Ll. 
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212 °,0 

0.0 
RMS current In phase L2 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213°0 

0. 0 
RMS current in phase 1.3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214 °,0 

0 
Main voltage LI -L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

215°0 

0 
Main voltage 1.1 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216 o 

0 
Main voltage L2 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT --. " and "ENTER 40 " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

parameter or operate the soft starter in locked mode. 
The key lock status can be read out in menu 221. 

221 °0 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT " or "PREV 4- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

901 °,0 

F 1 
Alarm 

Default: - 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 
the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 
'accepted. It is possible to reset from keyboard (pushing 
"ENTER/RESET") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 

66 PROTECTION AND ALARM 

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not corn- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

F11 Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam- 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

Perhaps PTC connection. 
Perhaps incorrect nominal 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
tion is used. 
If internal protection is used, per- 
haps an other class could be used 
(menu 072). 
Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail 
ore. 

Check the machine and motor 
bearings. bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 
(Below min power limit) Under load 

Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

F11 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. 

F13 
(Open thyristor) Perhaps a damaged thristor pgy. Make a reset and a restart. If the 

same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 

menu 112) - Baudrate ( 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

- - - - 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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Observation Fault indication Cause Solution 

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

. 

If 'Torque control' or 'Pump con- 
trol' is selected, it is necessary 
to input motor data into the sys- 
tem. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

Starting time too short. Increase starting time. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
tion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function. 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

_ _ _ _ If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '-' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

WARNING! Do not touch parts Inside the enclosure of 
the unit when the control and motor voltage Is 

switched on. 

Regular maintenance 
Check that nothing in the soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and busbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 

MAINTENANCE 71 

Church Rd Bellbowrie SPS SP303 Operations and Maintenance Manual

Q-Pulse Id TMS729 Active 29/01/2014 Page 305 of 377



11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig. 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
LONWORKS: 01-1737-01 
FIP 10: 01-1738-01 
INTERBUS-S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 m. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

ri 
co 

41±0.5 
47 

70-300 mm 

65 

2x95-300 mm 

33±0.5 

30±0.5 

35±0.5 

30±0.5 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF030 MSF045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02 

3x200-690V 50/60Hz Model MSF-017 MSF030 MSF045 MSF060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75* 

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 I 50 50/125 I 80 63/160 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 I 70 
90 I 

120 140 
I 

180 180 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWx D 320x126x260 320x126x260 320x126x260 320x126x260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4) 

Type of protection/insulation 

Type of casing protection IP 20 

Other General Data 

Ambient temperatures 

In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Upt (second column): ramp start 

NOTE! Short circuit withstand MSF017-060 5000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF085 MSF-110 MSF145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 I 100 100/250 I 125 125/315 180 160/400 I 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 
I 

260 260 I 290 330 I 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWx D 320x126x260 320x126x260 400x176x260 400x176x260 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF-.0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 ' 

normal/light 
Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 
Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250 

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01- 1311 -11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01. 1311 -12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model 
MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 
Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 
Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 014331-01 01-1332-01 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/400 200 250/4001 315 250/5001 315 315/6301 400 400/8001 500 
Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 1 630 630 750 750 W 930 1100 1100 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x260x260 500x260x260 500x260x260 532x547x278 532x547x278 
Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) . 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 
Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 1096/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 
EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal /Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 1.8000 mis A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400 

Soft starter rating according to AC35a 
see chapter 4. page 13 ' 

5.0-30: 
50-10 
heavy 

3.0-30: 
5040 

normal/ 
5.0-30: 
50-10 50-10 
heavy 

3.0-30: 
50-10 

light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 
heavy 

3.0-30: 
5040 

normal/ 
5.0-30: 
50-10 50.10 
heavy 

3.0-30: 
50-10 

lIgIn 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 1250 

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-1318-01 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-1318-02 01-1319-02 

3x200-690V 50 /60Hz Model MSF450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-1338-01 01- 1339.01 

Order no. for supply voltage (380-550V) 01-1334-02 01. 1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k1 630 630/1 k I 800 800/1 k 1 1 k 1 k/1.2 kl 1 k 1k/1.4 kl 1.2 k 1.4 k/1.8 kl 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 I 3375 4200 1 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 46 64 78 80 175 175 

Connection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP00 
1 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal /Light (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fiises can be used if preferred (e.g. Bussmann 
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

M SF-017 80 2.4 

M SF-030 125 7.3 

M SF-045 150 11.7 

M SF-060 200 22 

M SF-075 250 42.5 

M SF-085 300 71.2 

M SF-110 350 95.6 

M SF-145 450 137 

M SF-170B 700 300 

MSF-210B 700 300 

M SF-250B 800 450 

M SF-310 800 450 

M SF-370 1000 600 

M SF-450 1200 2100 

M SF-570 1400 2700 

M SF-710 1800 5300 

M SF-835 2000 

M SF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
nuMmber 

Function/Parameter Range Par.set Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% In 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1- 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1- 4 oFF page 40 

022 Pump control oFF, on 1- 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1- 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1- 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1- 120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1- 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1- 60 sec 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 25Amp 150% Inwft in 1- 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% 
kW 

of Pnsoft in 1- 4 Pnwft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnsc,ft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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enu 
nMumber 

Function/Parameter Range Par.set Factory 
setting Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1- 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1- 4 oFF page 53 

058 Digital input pulses 1-100 1- 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1- 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1- 60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1- 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1- 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1- 4 90 page 58 
097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 
098 Min power alarm limit 5 - 200%Pn 1- 4 85 page 59 
099 Min alarm response delay oFF, 0.1- 25.0 sec 1- 4 oFF page 59 

101 Run at single phase input failure no, YES 1- 4 no page 61 
102 Run at current limit time-out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1- 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 
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nMumenu ber Function/Parameter Range Par.set setting 
Factory 
se tt Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 

206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 

208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1- L2 0 - 720 V page 64 

215 Line main voltage L1- L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 -915 Alarm list, Older error in chronological order Fl - F16 page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T - 
60 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 
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14. INDEX 

Numerics Device connections 28, 31 Keyboard lock 23, 65 

2-wire start/stop 37 different operation situation 22 keys 23 

3-wire start/stop 37 Digital inputs 32 
Dimension 25, 74 L 

A DIN VDE 0100 24 LED display 22 

Above max power limit 67 Direct On Line start 41 Live circuit components 24 

Alarm category 67 Dismantling 2 Load monitor 57 

Alarm list 65 Display next window 23 Locked rotor 67 

Alarm reset 23 Display previous window 23 Low load 20 

Ambient temperatures . 10, 
77 

20, 74, 75, Dual voltage ramp 38 

M 
analogue control 32 E Main functions 81 

Analogue input 32, 41 Electrical characteristic 32 Mains contactor 10 
Analogue output 32, 52 Electrical Data 74, 75, 76, 77 Mains supply 28, 31 
Analogue output gain 52 EMC 74, 75, 76, 77 Mains voltage 10 
Analogue output value 52 Emergency 2 MAINTENANCE 71 
Auto set power limits 57 End torque 39 Matrix 19 
automatic reset 37 Max power alarm limit 58 
Automatic return menu 62 F Max power pre-alarm limit 58 

Factory settings 63 Max pre-alarm response delay 58 
B Features 9 Mechanical Data 74, 75, 76, 77 

Basic parameter setting 10 Forward/reverse 34 Menu 
Below min power limit 67 Free circulation of air 24 001 36 
Brake method 47 frequency 50 002 11, 36 

Braking Strenght 47 Frequency inverter 20 003 36 

Braking time 46 Front cover 21 004 11, 36 

Busbars 25, 26 Full speed not reached 67 005 12, 36 

Bypass 43 Full voltage 51 006 12, 37 

Bypass contactor 44 Full voltage start 41 007 38 
Function 79 008 38 

C 011 38 

Cabinet 24 G 012 38 

Checklist 10 General Data 74 013 38 

Clickson thermistor 32 General description 21 014 38 

Combination matrix 19 016 39 

Complaint 7 H 017 39 

Confirm setting 23 Heat dissipation 20 020 39 

Connections 28, 32 High ambient temperatures 43 021 40 

Control mode 23, 37 022 40 

Control voltage 32 023 41 

control voltage 33 Increase value 23 
024 41 

Control voltage connection 28, 31 Increase value of setting 23 
025 42 

Cooling fins 24 Initial torque 39 
030 43 

cos phi 50 Initial voltage at start ramp 1 36 
031 43 

Current 63 Initial voltage at start ramp 2 38 
032 43 

Current in phase Ll 64 INSPECTION AT DELIVERY 7 
033 46 

Current in phase L2 64 Installation 24 
034 46 

Current in phase L3 64 Insulation test 20 
035 47 

Current limit 39 036 47 

Current limit time-out 61 J 
037 48 

Current transformer 45 JOG Forward 23, 61 
038 
039 

49 
49 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 

41 

46 
49 

JOG fwd/rev 
JOG Reverse 23, 
Jumper J1 

Jumper J2 

23 
61 

41 

52 

040 
041 

042 
043 

49 
11, 50 

50 
11, 50 

Decrease value 
Decrease value of setting 

23 
23 

K 

Keyboard 23 

044 
045 
046 

11, 50 
11, 50 
11, 50 
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051 51 Motor current 50 

052 51 Motor data 50 
054 52 Motor power 50 
055 52 Motor power supply 28, 31 

056 52 Motor protection, overload 55, 67 

057 53 Motor shaft torque 64 

058 53 Motor speed 50 

061 54 Motor terminal open 67 

071 55 Motor voltage 50 

072 55 MOUNTING 24 

073 56 MOUNTING/WIRING 24 

074 56 

075 56 

081 56 

082 56 
083 56 
084 56 
085 57 

086 57 

087 57 

088 57 

089 57 

090 57 

091 58 
092 58 

093 58 

094 58 

095 58 

096 59 

097 59 

098 59 

099 59 
101 61 

102 61 

103 61 

104 61 

105 62 
199 63 
201 63 
202 63 

203 63 

204 63 

205 63 
206 64 
207 64 
208 64 
211 64 
212 64 
213 64 
214 64 
215 64 
216 64 
221 23, 65 
901 65 
RMS current read-out 12 

Menu expansion 38 
Menu Structure 22 

Min alarm response delay 59 
Min power alarm limit 59 
Min power pre-alarm limit 59 
Min pre-alarm response delay 59 
Minimum free space 24, 25 
Motor 31 

N 

Next 23 

Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 

NTC thermistor 32 

O 

Open thyristor 67 

Operation 51 

Operation time 63, 64 

Operation/Set-up 23 

Operator panel 21 

Output motor shaftpower 63 
Output shaftpower 57, 63 

Over voltage 56, 67 

p 

Parallel 20 
Parallel cables 73 

Parameter 79 
Parameter Set 32, 54 
PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 

Phase loss 61 

Phase reversal alarm 67 

Phase sequence 57 

Pole-changing contactor 20 
Potentiometer 32 
Power consumption 63 

Power factor 63 
Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre-alarm 51, 58 

Prevent damage to the thyristors .... 24 

Previous 23 

Programmable relay 51 

Programming and presentation unit 

(PPU) 21 

protection/insulation ... 74, 75, 76, 77 

Protective earth 28, 31 

PTC 55 

PTC Thermistor input 32 
Pump control 40 

Q 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 

Relay K3 32 

Remote 23 

Reset 23 
reset 66 

Response delay max alarm 58 

RMS current 36, 63 
RMS main voltage 63 

Rotating loads 20 

Running motors 20 
Running-LED 22 

$ 
Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 

Shielded motor cable 20 
Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 

Slow speed time at start 49 

Slow speed time at stop 49 

Slow speed torque 48 

Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 

Standard wiring 10, 33 

Standards 6 

Start command 22 

Start delay power limits 58 

Start ramp 1 36 

Start ramp 2 38 

Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 

Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 12 

STARTING/OPERATING 79 

Starts per hour 67 

Starts per hour limitation 56 

Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 

Stop command 22 

Stop ramp 1 36 
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Stop ramp time 2 38 

Stop time ramp 1 11 

storage 7 

Supply voltage 
switch 

32, 74 
2 

Switch the device off 2 

Switch-off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 
Terminals 32 
Thermal capacity 56 
Thermal protection 55 
Tightening torque 25 
Torque boost active time 43 
Torque boost current limit 43 
Torque booster 43 
Torque control 42 
Trained personnel 2, 10 
Transport 7 

TROUBLESHOOTING 68 
Two speed motor 20 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 
Voltage 63 
Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 
Wiring example 34 
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PARAMETER SET LIST-MSF 

Factory setting 
Parameter Sets 

1 2 3 4 

001 Initial voltage at start 30 

002 Start time ramp 1 10 

003 Step down voltage at stop 100 

004 Stop time ramp 1 oFF 

005 Current 

006 Control mode 2 

007 -Extended functions & metering oFF Common for al parameter sets 

008 Extended functions oFF Common for al parameter sets 

011 Initial voltage start ramp 2 90 

012 Start time ramp 2 oFF 

013 Step down voltage stop ramp 2 40 

014 Stop time ramp 2 oFF 

016 Initial torque at start 10 

017 End torque at start 150 

018 End torque at stop 0 

020 Voltage ramp with current limit at start oFF 

021 Current limit at start oFF 

022 Pump control oFF 

023 Remote analogue control oFF 

024 Full voltage start D.O.L oFF 

025 Torque control oFF 

030 Torque boost active time oFF 

031 Torque boost current limit 300 

032 Bypass oFF 

033 Power Factor Control PFC oFF 

034 Braking time oFF 

035 Braking strength 100 

036 Braking methods 1 

037 Slow speed torque 10 

038 Slow speed time at start oFF 

039 Slow speed time at stop oFF 

040 DC-Brake at slow speed oFF 

041 Nominal motor voltage 400 

042 Nominal motor current Insoft in Amp 

043 Nominal motor power Prwft in kW 

044 Nominal speed Nnsoft in rpm 

045 Nominal power factor 0.86 

046 Nominal frequency 50 Common for al parameter sets 

051 Programmable relay K1 1 Common for all parameter sets 

052 Programmable relay K2 2 Common for al parameter sets 

054 Analogue output oFF 

055 Analogue output value 1 

056 Scaling analogue output 100 

057 Digital input selection oFF 

058 Analogue input pulses 1 

061 Parameter set 1 

1 
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Factory setting 
Parameter Sets 

1 2 3 4 

071 Motor PTC input no Common for al parameter sets 

072 Internal motor thermal protection class 10 

073 Used thermal capacity 

074 Starts per hour limitation oFF 

075 Locked rotor alarm oFF 

081 Voltage unbalance alarm 10 

082 Response delay voltage unbalance alarm oFF 

083 Over voltage alarm 115 

084 Response delay over voltage alarm oFF 

085 Under voltage alarm 85 

086 Response delay under voltage alarm oFF 

087 Phase sequence 

088 Phase reversal alarm oFF Common for al parameter sets 

089 Auto set power limits no Common for al parameter sets 

090 Output shaft power 

091 Start delay power limits 10 . 

092 Max power alarm limit 115 

093 Max alarm response delay oFF 

094 Max power pre-alarm limit 110 

095 Max pre-alarm response delay oFF 

096 Min pre-alarm power limit 90 

097 Min pre-alarm response delay oFF 

098 Min power alarm limit 85 

099 Min alarm response delay oFF 

101 Run at single phase input failure no 

102 Run at current limit time-out no 

103 Jog forward enable oFF 

104 Jog reverse enable oFF 

105 Automatic return menu oFF Common for al parameter sets 

111 Serial comm. unit address 1 j Common for all parameter sets 

112 Serial comm. baudrate 9.6 ' i Common for all parameter sets 

113 Serial comm. parity 0 Common for all parameter sets 

114 Serial comm. contact broken 1 Common for all parameter sets 

199 Reset to factory settings no Common for al parameter sets 

201 Current 

202 Line main voltage 

203 Output shaft power 

204 Power factor 

205 Power consumption 

206 Reset power consumption no Common for al parameter sets 

207 Shaft torque 

208 Operation time 

211 Current phase Li 
212 ' Current phase L2 

213 Current phase L3 

214 Line main voltage L1 - L2 

215 Line main voltage Ll - L3 

216 Line main voltage L2 - L3 

221 Locked keyboard info no 

2 
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QUICK INSTALLATION CARD - MSF 

Fig. 1 Standard wiring. 

min monn 'lag 117 WO 
FaMMIRMIEREVII ogrormaninwarn 1:30001:1001110 

Fig. 2 Connections on the PCB, control card. 

Table 1 PCB Terminals 

Terminal Function Electrical characteristics 

01 
Supply voltage 100-240 VAC ±10%/380-500 VAC 

± 10% 02 

PE Gnd _L 

11 0-3 V -> 0; 8-27 V-> 1. Max. 37 V Digital inputs for start/stop and for 10 sec. 
12 reset. Impedance to 0 VDC: 2.2 kit. 

Supply/control voltage to PCB +12 VDC ±5%. Max. current from 
13 terminal 11 and 12, 10 kit poten- +12 VDC: 50mA. Short circuit 

tiometer, etc. proof. 

14 
Remote analogue input control, 
0-10 V, 2-10 V, 0-20 mA and 4-20 

Impedance to terminal 15 (0 VDC) 
voltage signal: 125 kit, current sig- 

mA/digital input. nal: 100 Li 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 0-3 V->0; 8-27 V->1. Max. 37V for 
17 parameter set. 10s. Impedance to 0 VDC: 2.2 kn. 

Supply/control voltage to PCB +12 VDC ±5%. Max. current from 
18 . terminal 16 and 17, 10 kr/ poten- +12 VDC = 50mA. Short circuit 

tiometer, etc.. proof. 

Analogue Output contact: 

19 Remote analogue output control 0-10y, 2-10V; min load impedance 
non 0-20mA and 4-20mA;max 
load impedance 75052 

21 Programmable relay K1. Factory 1-pole closing contact, 250 VAC 
setting is "Operation" indication 8A or 24 VDC 8A resistive, 250 

22 by closing terminal 21- 22. VAC, 3A inductive. 

23 Programmable relay K2. Factory 1-pole closing contact, 250 VAC 
setting is "Full voltage" indication 8A or 24 VDC 8A resistive, 250 

24 by closing terminal 23-24. VAC, 3A inductive. 

Alarm relay K3, closed to 33 at 31 alarm. 1-pole change over contact, 250 

32 Alarm relay K3, opened at alarm. VAC 8A or 24 VDC 8A resistive, 
250 VAC, 3A inductive. 

33 Alarm relay K3, common terminal. 

Alarm level 2.4 KU Switch back 69-70 PTC Thermistor input level 2.2 kn. 

Controlling soft starter cooling fine 71-72* Clickson thermistor temperature MSF-170-MSF-835 

Temperature measuring of soft 73-74* NTC thermistor starter cooling fine 

75 Current transformer input, cable 
S1 (blue) 

Connection of Ll or T1 phase cur- 
rent transformer 

Connection of L3, T3 phase (MSF 
76 Current transformer input, cable 017 - MSF 250) Or L2, T2 phase 

Cu (blue) (MSF 310 - MSF 1400) 

77 Current transformer input, cable 
S2 (brown) 

Common connection for terminal 
75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 

901-915 Alarm List 
Key lock status 221 

10o11 Initial voltage 
RMS currents and voltages I 0021 Start ramp time 
in each phase 1211-2161 

1201-2081 Viewed soft starter data 

Reset to factory settings 

Serial communication 

Automatic return menu 

"JOG" enable 

'owl Step down voltage at stop 
Dail Stop ramp time 

orcTGI RMS current 
oos Control mode 

Menu expander 
Menu expander 111-114 

1 105 

Run at F1 &F4 alarm I 1m-1ml 

1 089-099] 

Main supply protection I oal-oaal 

Machine protection 

Motor protection 

A308 

1 

0110141 

1 016-0181 

020025 
1030-0401 

I 

Dual ramp start/stop 
Initial and end torque at start 
Main functions 
Additional functions 

1 041046 I Nominal motor paiameters 

051-0521 Relay K1 &K2 functions 

054-oscIAnalogue output 

057-058 Digital input 

Parameter set 

Fig. 3 Menu structure. 
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Menu 
nr Function/Parameter Range Par. 

set 
Factory 
setting ' 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 s 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 s 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended 
g 

functions & meter- 
in oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp 2 oFF, 1- 60 s 1- 4 oFF page 38 

013 Step down voltage stop 
ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 s 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current 
limit at start 

oFF, 150 - 

500% In 
1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 

500%1,, 1- 4 oFF page 40 

022 Pump control oFF, on 1- 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1. 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1. 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1- 2.0 s 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Braking time oFF, 1 - 120 s 1 - 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1 - 4 1 page 47 

037 Slow speed torque 10 - 100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 s 1 - 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 s 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 s 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 25-1n 
Amp 

50% I nsnft 1- 4 Intiny rft in page 50 

043 Nominal motor power 2 5 - 300 % o 
kW 

f 
Pnsoft in 

1- 4 P 
ns% 

in 
page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 . 
Nn 

soft 
In rpm page 50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1- 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1- 4 oFF page 53 

058 Digital input pulses 1-100 1- 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal pro- 
tection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1-99/hour 1- 4 oFF page 55 

2 

Menu 
r. 

Function/Parameter Range Par. 
set 

Factory 
setting 

p page 
' ° 

075 Locked rotor alarm oFF, 1.0-10.0 s 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage 
unbalance alarm oFF, 1 - 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over 
voltage alarm 

oFF, 1- 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1 - 4 85 page 57 

086 Response delay under 
voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1 - 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1-25.0 s 1 - 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1 - 4 110 page 58 

095 Max pre-alarm response 
delay oFF, 0.1-25.0 s 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1 - 4 90 page 58 

097 Min pre alarm response 
delay oFF, 0.1-25.0 s 

- 
1- 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1- 4 85 page 59 

099 Min alarm response delay oFF, 0.1-25.0 s 1- 4 oFF page 59 

101 Run at single phase input 
failure no, YES 1- 4 no page 61 

102 Run at current limit time-out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2. 4 4 - 38. 
kBaud 9.6 page 62 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999-9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 000-MW2000 0.h page 63 

206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999-9999Nm page 64 

208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1- L2 0 - 720 V page 64 

215 Line main voltage L1- L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 - 
915 

Alarm list, Older error in 
chronological order F1- F16 page 65 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan@adlserv.aha.ru 

Airtronik drives 
Alte Landstrasse 384 
CH-8708 Mannendorf/ZH 
Schweiz 
Tel. +41 1 9207 406 
Fax. +41 1 9203 689 
airtronik_ch@hotmail.com 

AUTOMATECH Sp.zo.o 
ul. Ry'zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Cyclect Holdings Pte Ltd 
33 Tuas View Crescent 
Singapore 637654 
Singapore 
Phone: +65 265 6833 
Fax: +65 264 0897 
info@cyclect.com.sg 

Elpro Drive , S. R. 0. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Emotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
infoeemotron-as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
info@emotron. n I 

Emotron El-Fi SA 
Aribau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron@emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841-7774 
Fax 001- (419) 843-5816 
paul.hackett@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard@emsby.com 

Energopro GM 
523 21 Chicherin St 
220029 Minsk 
Belarus 
Tel:+375 172394079, +375 172394218, 
+375 172345293 
Fax: +375 172394949 
energopro@tut.by 

Esquire Engineering sdn bhd 
13, Jln Jurutera U1/23, Seksyen U1 
Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 
Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg@hedengren.fi 

Ingeniar Ivar Pettersen AS 
Postboks 166 
N-3001 DRAMMEN 
Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum@pettersen.no 

Jolly Electrical Pvt Ltd 
S-09, "ARIES" Complex, 
87, Sampatrao Colony, 
B.P.0 Road, 
Vadodara-390 007 
India 
Tel: +91-265 233 4634/231 0990 
Fax: +91-265 233 5492 
jolly@wilnetonline.net 

K.K. El-F1 

2-18-4 Hagoromocho 
1900021 Tachakawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyuki@el-fi.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Ema'ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square,Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. 00963- 11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban@irtp.com 

SAEG Controls S.A.C. 
Av. 6 de Agosto 1137 
Jesus Maria - LIMA 
Peru 
Tel: +51 1 332 00 49 
Fax: +51 1 332 06 06 
fkatayama@saeg.com 

Saftronics (PTY) LTD 
27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann@pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

Variadores S.A. 
Avenida 37 (Ciudad de Quito) # 82-05 
Bogota, D.C. Colombia 
Tel: +57 1 635 7288 
Fax: +57 1 611 3872 
ventas@variadores.com.co 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala@hotmail.com 

Voltampere s.a. 
2nd klm Lagada-Redina 
GR-57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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Emotron AB 
Morsaregatan 12 
Box 222 25 
SE-250 24 Helsingborg, Sweden 
Tel: +46 42 16 99 00 
Fax: +46 42 16 99 49 
E-mail: info@emotron.se 
Internet: www.emotron.com 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

SOFT STARTER 
1MSF.045 

Motor 
Motor 
Motor 

Current: 45 A 

50 Al- 

3)C200)525V 
Current: 

age" 
Supply 1/2Itage: aix100-240V 

rating 
2hClate: 1140 C 

1111111111111IBMIIIMMI111111 
PN:01-130310r 

Us:: 

IND.CONT.E0.77AA 

e 
2 

AC-53611510de :a 6'646 
AC-53a 3:Ori1X:114 
50/60 Hz 

Hz 

nuirudlon manual S 
50 460 
See 

iIiriin I 114111. 
SN: 056133 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01-1363-01 
Edition: r3 
Date of release: 2003-02-03 

Copyright Emotion AB 2000 
Emotion retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotion AB. 
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