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BRISBANE CITY COUNCIL T
s
Lytton Road / Q1 112-SA-008 o

e When the chain is slack, unfasten it from the lifting device and fasten it to its retaining hook,
so that there is as little slack as possible.

Warning:

The chain and cable must be fastened reliably to their retaining hooks. If they come loose
they may be drawn into the pump suction with severe destructive consequences.

2.2.4. Mounting

* General: The pump is to be mounted in a vertical position.

s Fastenings: The pump can be stood using a special suction elbow on its suction flange or
using a bracket bolted to the volute casing.

2.2.5. Piping

The suction and discharge piping should be independently supported near the pump and be installed
in such a manner so as not to impose stresses and strains on the pump casing.

Suction Piping
To obtain maximum available suction head, the suction line should be as direct and as short as
possible, avoiding elbows. If elbows must be used, a long radius type is preferred. It is important to

avoid any sagging in a suction line in which air may accumulate and cause loss of prime. For the
same reason, it is important to have the suction line airtight when suction lift exists.

The suction pipe must be such that no air pockets can form, and must slope upward to the pump
intake.

The losses of the suction side should be kept to a minimum, the pipework should never be less than
the suction diameter of the pump and preferably be one pipe size larger. When larger diameter
pipework is required the transition should be made close to the pump using flat-topped tapers (Fig.
1). Concentric tapers should never be used, as air pockets could result (Fig. 2).

fig1 fig 2

Unusual suction conditions such as high liquid temperature, altitude above sea level and high
specific gravity or viscous liguids should be compensated for, by proper engineering of a
sufficiently sized suction pipe.

Warning:

The pump should not operate on a suction lift when pumping liquids with entrained air or
gas. Non-return valves should not be used in the suction line. Gate valves should preferably

I & O manual Lytton Rd - rev A.doc 19 August 2005 9 of 49
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3. Appropriate Records

~fidrasfa/ | DECLARATION OF CONFORMITY |16

we, fidrastal 1

CH-8213 Neunkirch/SH, Gigering 27
Tel. 0041 52 687 06 87, Fax. 0041 52 681 20 84

declare under our sole responsibility that the product/s:
ORDER NR.: 04 05 353 / 030

YOUR NUMBER:  P.O. 70 BS1

TYF: HOBK - MOZR + HEVTY - XMEK + NDB6 - 13
FAB. NR.: 138 075/ 138 076

CUSTOMER CODE: BPAU

to which this declaration relates is in conformity with the following standard(s) or
other normative documents:

VDMA 24287, DIN 24295, DIN 31000
EN 292-1+2, EN 60204-1, EN 60034-1, -5, -7, EN 23741

following the provisions of Directive:

98/37/EG, 73/23/EEC, 89/336/EEC, 93/31/EEC (+ 94/9/EG for
Ex-proof)

Meunkirch, o01.08.2004 U. Eckmann, Q - Manager
File: FORM_KON e T B e asen_| No.  98-QM 5862Efc
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.‘.—-.—

NTRIFUGALPUMPEN

HIDROSTAL AG Telefon: ..041 (0)52 /687 06 87
CH-8213 Neunkirch Telefax: ..041 (0)52 /681 20 84
— @) Order No. 04.05.353 Neunkirch-SH
CERTIFICATE

Subj.: Pump-Type: HOSK-M02R + HEVT4-XMEK
Serial-Number: 138075+138076
Date of Test: 27.10.2004

WE HEREWITH CONFIRM TO HAVE WATER-PRESSURE TESTED
~ THE VOLUTE CASING OF THE ABOVE MENTIONED PUMFP WITH

A PRESSURE OF 6 BARS DURING 15 MINUTES.

THE VOLUTE CASING WAS FOUND IN GOOD CONDITION.

NEUNKIRCH, 27.10.2004

—
—Tm—
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Date: 13.08.2004
Wﬂ{ NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
T, with Motor According to ISO standard 5167
i Motor data Constant for test bed
Motor-Typ HEVT4-XMEK 21 : 0.760 m
-No. :04.05.353 P nominal 60.0 Kkw 22 0710 m
: Weir Engineering Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
Your Order : P.O.70891 P1 max. 71.0 kw D1 Suction pipe - 0.300 m
Fab-No. : 138075 Voltage 400 v Venturi specifications, size 300
Pump type : HOBK-MOZR + HEVT4-XMEK Cycles 50 Hz Throat diameter d: 0177 m.
impeller : Prod. Impeller Current max.: 117.0 A Diameter ratio [ 0.571 dm
Clearance : 0.4 mm. 1 Motor 100 =% Coefficient of discharge C : 1.002
Atrmosph, pressure. : 9.82T m
IMeasured values at 50 Hz Calculated a test speed
u I W.Temp. | density | Va.pres. | Venturi H1-inlat H2-outlat P1 =z Q H P1 1 MNPSH
Volt A c* kgldm? m mb. | xfactor m x factor m kW m s m kW % m
10.2 10.2 Ovarall
391 104.9 20 | 09982 | 02360 | 171 0044 | 045 | 2550 | 26.01 | 608 0 1532 | 28.8 60.5 714 8.6
301 1062 20 | 09982 | 0.2380 | 241 0053 | 054 | 2150 | 2103 | 615 0 1819 | 253 81.5 734 88
301 105 20 | 00982 | 02380 | 355 | 0066 | 087 | 1610 | 1642 | 808 0 2207 | 208 60.8 73.3 87
302 102.1 20 | 00982 | 02380 | 453 | 0093 | 065 | 1180 | 1204 | 588 0 2403 | 170 | 588 70.8 85
301 105.3 20 | 00982 | 02380 | 202 | 0058 | 050 | 1880 | 19.18 | 613 0 2002 | 229 B1.3 733 8.7
301 105.4 20 | 00982 | 02380 | 202 | 0.150 | 153 | 1.780 | 17.95 | 612 0 2002 | 228 61.2 725 77
301 105.9 20 | 00982 | 02380 | 202 | 0306 | 312 | 1600 | 16.32 | 613 0 2002 | 228 81.3 723 6.1
382 105.6 20 | 09982 | 0.2380 | 202 | 0414 | 422 | 1490 | 1520 | 61.3 0 2002 | 228 81.3 722 5.0
382 1052 20 | 09982 | 02380 | 292 | 0518 | 520 | 1380 | 1408 | 615 0 2002 | 225 615 718 40
308 118 20 | 08982 | 02380 | 282 | 0609 | 7.43 | 1.180 | 1204 | 714 0 2002 | 223 714 613 21
308 90,1 20 | 00982 | 02380 | 202 | 0708 | 7.22 | 0590 | 602 | 660 0 2002 | 164 ,%‘ 2.0
7 ~I\
—
S
\ e oM
';m n 1 Ty
{VM-Npsh /1]0-Management B.V./v.Ah Rev. 0/ 25 6.96. =
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FHidrasts/

Verification of guarantee
according ISO 2548 class = C

Date 13.09.2004
Client: Weir Engineering Pty Ltd Order No. :  04.05.353
Pump type: HO8K-MO2R + HEVT4-XMEK Fab-No. 138075
Guarantee points: Volume rate of flow Q: 200 /s = Qg
at 50 Hz. Pump total head H: 225m =Hg
NPSH 3m
H/m o

| ——ota% |
NPSH-Test at 50 Hz. and 200.17l/s
H/im n %
50 - IS i e o B P 100
45—t —— : i i e
40 +— LA 8 i | | P — |
8 I e 8 ® et 70
% ‘ ___i_____ . P | i 1 s e .;— % 2 :
20 - s ‘}— y # ——e— | |
15 + —— v + : ———t———+ 30 —p—oa%
10 + - e | & L 20 AT AT
5 i 15 NLmead 4 PEEEEE—= b 110
0 i et = | | = S S
1 2 3 4 5 6 7 8 9 10
NPSH/m
Verification of the guarantee: Tolerances factors
AH: +0.61m NPSH at 200.17 I/s XQ:
AQ: +4.97 Us 288 m XH:
overall eta: 73.4 % n:
NPSH:
INPSH 2.88 m is lower than 3.00 m

(chxn) (ﬂnxxu 1 = 10.09

VM-Npsh /3 | Q-Management ___B.V.\v.Ah |Rev. 0/21.06.98 |
I & O manual Lytton Rd - rev A.doc 19 August 2005 18 of 49
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L]
#W Verification of guarantee
_._ ] according ISO 2548 class = C
; Date 13.09.2004
Client: Weir Engineering Pty Ltd Order No. :  04.05.353
Pump type: HO8K-MO2R + HEVT4-XMEK Fab-No. 138075
Guarantee points: Volume rate of flow Q: 100 /s = Qg
at 50 Hz. Pump lotal head H: 3Bm =Hg
NPSH : 41 m
1£:m i T - 10m %
& w0 | | w
80 - | . + 80
- | e — -I- —a 70
60 - ! i R ——t
50 - —A— ———t e e L
40 | | : o NP ST ] + ] L &0 |
30 - --’r---"--'-""-f ! i | t30 | .
20 joeemrnfst ! . ! i | 20 |
0 { { }- E el A L4 | —@—ela% |
0 | | SRS SR R B s o ) e La -
50 60 70 BD 80 100 110 120 130 140 150
Qs
NPSH-Test at 50 Hz. and 100.09V/s
n%
-+ 100
- 90
— i U
i & :
. | O
B : S R (RN e T S Sl - |
10 ¥ ':' ] 1 1 1 w0 —8— oln “I
84 : : T 10
0 — s R ISR, ol
0 1 2 4 5 6 T a8 ] 10
NPSH/m
Verification of the guarantee: Tolerances factors:
NPSH at 100.09 Us XQ: 0.07
191 m XH: 0.04
NPSH:
MPSH 1.1 m is lower than 4.10 m
VM-Npsh /3 | Q-Management ___ B.V.V.Ah |Rev. 0/21.06.98 |
I & O manual Lytron Rd - rev A.doc 19 August 2005 19 of 49
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)
E . Date: 13.09.2004
= #h’-al NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
\'ﬂ \
§ X with Motor According to ISO standard 5167
=, — Motor data Constant for test bed
) Motor-Typ HEVT4-XMEK 1 : 0.760 m
3 Order-No. :04.05.353 P nominal 60.0 kw 22 0.710 m
g: Client : Weir Engineering Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
S Your Order : P.O.70891 P1 max. 71.0 kw D1 Suction pipe : 0.300 m
Fab-No. : 138075 Voltage 400 v Venturi specifications, size : 300
Pump type : HOBK-MO2R + HEVT4-XMEK Cycles 50 Hz Throat diameter d: 0.177 m.
impeller : Prod. Impeller Current max.: 1170 A Diameter ratio B i 0.571 oD
Clearance : 0.4 mm. n Motor 100 % Coefficient of discharge C : 1.002
Atmosph. pressure. : 9.827 m
- Measured values at 50 Hz Calculated a test speed
> U | |W.Temp.| density | Va.pres. | Venturi H1-inlet H2-outlet P1 F73 Q - P1 n NPSH
3 Volt A c | kgigm* | m mb. | xfactor | m | xfactor | m KW m Us m kW % m
o g 10.2 102 = Overall
§ 303 97.6 20 | 00982 | 0.2380 73 0015 | 0.5 | 3.360 | 3427 | 565 0 100.1 36.3 56.5 63.1 8.8
393 97.6 20 | 09982 | 02380 | 73 0015 | 015 | 3.360 | 3427 | 565 0 1001 | 363 | 565 | 634 88
396 97.7 20 | 09982 | 02380 | 73 0.150 | 1,53 | 3210 | 3274 | 570 0 100.1 | 362 57.0 62.2 74
396 99 20 | 09982 | 02380 | 73 0294 | 300 | 3.00 | 3162 | 57.7 0 100.1_| 365 57.7 | 62.1 59
396 101 20 | 09982 | 02380 | 73 0416 | 424 | 3010 | 30.70 | 595 0 100.1 | 36.8 59.5 60.7 47
396 104.3 20 | 09982 | 02380 | 73 0517 | 527 | 2980 | 3040 | 61.7 0 100.1 | 37.6 61.7 507 | 37
396 110.7 20 | 0.9982 | 02380 | 73 0.764 | 7.79 | 2500 | 2642 | 66.0 0 100.1_| 36.1 660 | 59T ;1 ~~l2
396 96.1 20 | 09982 | 02380 | 73 0779 | 705 | 1420 | 1448 | 559 0 100.1 | 243 55.9 I(7l7§ﬂ._ ot
' )
\ z
-Npsh /1|Q-Management  B.V./v.Ah Rev. 0/25 6.98. PRU- " vl
Because of the system losses, a booster pump was used on the discharge pipe, giving @ negalive pressure reading on the NPSH-test. I P
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BRISBANE CITY COUNCIL
Brisbane Water
Lytton Road / Q1112-SA-005

#Hlﬂ'gt/ Verification of information

according 1850 2548 class = C

Date : 13.09.2004
Client: Weir Engineering Pty Ltd OrderNo. :  04.05.353
Pump type: HOBK-MO2R + HEVT4-XMEK Fab-No. : 138075
Information points: Volume rate of flow Q: 300 vs = Qg
at 50 Hz. Pump total head H: 10m = Hg
NPEH : 52 m
M i : - 1001 %
. 45 s e - 80
40 | ; . 80
35 - | L 70
30 L] -
25 - i L 50
20 + — — - 40
15 + : i Egg | =
e o S SNSAEUR S - i [P
] Ry i ‘o
200 250 300 350 400
Qs

NPSH-Test at 50 Hz. and 300.03l/s

H/im n%
50 i — . ~ — 100
45 +—— | i i 90
40 [ { L == —1 80
as . ﬂ 1 | == X s e, WS .-m [
a0 - ey —————B —~ 8 |
25 - ; H | 50 5"'“‘"
) e
10 i —— PO 1% | -y
5 | Fdo
0 i i 4 i el ==Ly
o 1 2 3 4 5 & 7 8 ] 10
NPSH/m
Verification of the information: Tolerances factors:
NPSH at 300.03 /s X 0.07
447 m XH: 0.04
NPSH: g %ofHorn
NPSH 4.47 m is lower than 520 m

VM-Npsh /3 | Q-Management B.V fv.Ah |Rev. 0 /21.06.98
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Sy
£
]
g ? Date: 13.09.2004
E #M NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
o . =
'? \ with Motor According to 150 standard 5167
== Motor data Constant for test bed
2 Motor-Typ HEVT4-XMEK 71 : 0.760 m
~ -No. :04.05.353 P nominal 60.0 kw z2 0.710 m
E : Weir Engineering Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
'E' 'Your Order : P.O.70891 Pimax. 7T1.0 kW D1 Suction pipe 0.300 m
- ab-No. : 13B075 Vollage 400 v Venturl specifications, stze 300
type : HOBK-MO2R + HEVT4-XMEK Cycles 50 Hz Throat diameter d: 0177 m.
impeller  : Prod, Impeller Current max.: 117.0 A Diameter ratio L : 0.571 dD
|Ciaarance : 0.4 mm. 1 Motor 100 % Coefficient of discharge C 1.002
Atmosph. pressure. : 89827 m
== |Measured values at 50 Hz Calculated a test speed
s U | W.Temp. | density | Va.pres. | Ventur H1-inlet Hz-outiet P1 F73 Q - P n NPSH
o5 Volt A c' | kgldm® | m mb. | xfactor | m | xfactor | m KW m s m KW % m
2 10.2 102 L Overal
§ 396 B88.7 20 0.9982 | 0.2380 | 656 0.140 143 0390 | 3.98 51.1 0 300.0 10.6 51.1 61.1 83
L
386 8.7 20 0.9982 | 02380 | 656 0.140 1.43 0.390 3.08 51.1 0 300.0 10.6 51.1 B1.1 83
388 89 20 0.0982 | 02380 | 656 0219 | 223 0.280 2.86 50.1 0 300.0 10.3 50.1 60.4 75|
302 B8.3 20 0.9982 | 02380 | 656 0303 | 3.00 0.210 2.14 51.1 0 300.0 10.4 51.1 60.1 6.7
262 88.3 20 0.9982 | 02380 | 656 0405 | 4.13 0.080 0.92 51.1 [} 300.0 10.2 511 56.0 ]
3g2 89.6 20 00982 | 02380 | 656 0520 530 | -0.070 | -0.71 514 0 300.0 9.8 51.4 56.0 45
302 80.6 20 0.9982 | 0.2380 | 656 053 | 550 | 0280 | -286 516 1] 300.0 78 51.6 44.7 43
302 839 20 00982 | 0.2380 | 656 0.541 552 | 0440 | 440 471 0 300.0 6.2 47.1 5%; 42
- T
Fa
iV 1
W B.V./v.Ah Rav. 0/ 25698, PRU- ~
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()
E Date: 16.09.2004
£ #M NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
& \ with Motor According 1o 150 standard 5167
;3; =4 Motor data Constant for test bed
> Motor-Typ HEVT4-XMEK Z1 : 0.760 m
5 Order-No. : 04.05.353 P nominal 60.0 kw z2 0.710 m
2 Ic:un : Weir Engineering Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
2| |¥our Order : P.O.70891 P1 max. 710 KW D1 Suction pipe 0.300 m
% Fab-No. : 138076 Vollage 400 v Venturi specifications, size : 300
type : HOBK-MO2R + HEVT4-XMEK Cycles : 50 H:z Throat diameter d : 0477 m.
impefier  : Prod. Impeller Current max.: 117.0 A Diameter ratio B: 0.571 dD
: 0.4 mm. n Motor 100 % Coefficient of discharge G : 1.002
Almosph. pressure. ! 9888 m
red values at 50 Hz Calculated a test speed
T u [ W.Temp. | density | Va.pres. | Venturi H1-inlet H2-outel P 7 Q H P1 n NPSH
5‘ Vot A c | kgidm* | m mb. | xfacor | m | xfactor | m KW m ™ m KW % m
= 10.2 10.2 Overall
;:. 397 102 20 0.9982 0.2380 170 0.026 027 2.520 25.70 60.3 0 152.7 28.4 60.3 70.5 89
= 387 103 20 0.9982 | 02380 | 241 0039 | 040 | 2090 | 21.32 | 608 0 1819 | 248 60.8 72.0 88
- aar 102 20 0.9982 0.2380 353 0.074 0.75 1.570 16.01 60.2 0 2201 202 60.2 728 858
387 B8 20 0.9982 0.2380 452 0.081 0.893 1.140 11.83 58.1 0 248.0 16.6 58.1 89.7 8.5
387 103 20 09882 | 0.2380 | 282 0056 | 057 1.830 | 1867 | 61.0 0 2002 | 224 61.0 72.0 B.7
307 103 20 09862 | 02380 | 282 0.140 1.43 1.730 | 1765 | 613 0 2002 | 222 61.3 714 7.8
397 103 20 | 00082 | 02380 | 282 0310 | 318 1560 | 1581 61.1 0 2002 222 61.1 713 62
307 103 20 | 09982 | 02380 | 282 0406 | 4.14 1450 | 14.79 | 61.2 0 200.2 221 612 70.7 5.2
397 103 20 099682 | 0.2380 | 202 0.601 6.13 1.260 | 12.85 81.1 0 2002 | 221 61.1 71.0 32
307 115 20 09082 | 0.2380 | 202 0608 | 7.12 1.180 | 12.04 674 0 2002 | 223 674 64.9 22
385 101 20 0.9982 | 0.2380 | 202 0.704 748 | 0550 | 551 80.1 0 200.2 159 80.1 %r_H 1
e
i
7
T B.V. /v.Ah Rev. 0/ 25 6.98.
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[ ]
#Ml-ﬂ Verification of guarantee
1 ! according ISO 2548 class = C
; Date . 16.09.2004
Client: Weir Engineering Pty Ltd Order No. : 04.05.353
Pump type: HOBK-MOZR + HEVT4-XMEK Fab-No. : 138076
Guarantee points: Volume rate of flow Q: 200 s = Qg
at 50 Hz. Pump total head H: 225m = Hg
NPSH : Im
ml-um -
i 0l w0
40 - 80
as - + TO
30 - : -G
25 + - .7 — yE——
20 - —— 40 |
il ] _ [ % ——
10 i '
54 | e { | —.— el %
04 } H
100 120 140 160 180 200 220 240 260 280 300
Qs
NPSH-Test at 50 Hz. and 200.17l/s
H/m n%
50 " o — HRE " - 100
45 - i ' Bt L o0
40 . ' + B0
15 . — . g e
a0 i | T | ——y
% S —
15 - e IS (e - ——ota %
10 4 i - o | i e - 20 |
5+ = S VR I e P T e - :
0 | i L0
0 1 2 3 4 5 (-] T B8 ] 10
NPSHIm
Verification of the guarantee:
AH: +0.06m MPSH at 200.17 Us
AQ: +0.53 s 259 m
overall eta: T2.3 %
NPSH 2.58 m is lower than 3.00 m
2 2
ngxn)+ HgxXH)  _
AQ AH
VM-Npsh /3 | @ Management ___ B.V./v.Ah |Rev. 0 /21.06.98
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f
<
E . Date: 16.09.2004
E M NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
S L with Motor According o 1SO standard 5167
= X, Mator data Constant for test bed
. Motor-Typ HEVT4-XMEK 21 i 0.760 m
3 m«u P nominal 60.0 kW 22 0.710 m
z Weir Englnuﬂnu Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
& Your Order : P.0.70891 P1 max. 710 kw D1 Suction pipe s 0.300 m
: 138076 Vollage 400 v Venturi specifications, size : 300
type : HOBK-MOZR + HEVT4-XMEK Cycles 50 Hz Throat diameter d: 0477 m.
Impefier  : Prod. Impeller Current max.: 117.0 A Diameter ratio [ B 0.571 dD
:04 mim. n Motor 100 % Coefficient of discharge C 1.002
Almosph. pressure. 9888 m
pr values at 50 Hz Calculated 2 test speed
E U I |W.Temp.| density | Va.pres. | Ventur Hi-inlet Hz-outiet Z 73 Q H P A NPSH
g Volt A c* m mb. | x factor m x factor m kw m s m KW % m
o 10.2 10.2 Overall
§ 387 96 20 0.9982 0.2380 73 0.052 0.53 3.330 33.87 56.6 0 100.1 354 58.6 B3.1 8.5
387 96 20 0.9882 0.2380 73 0.052 053 3.330 3387 56.68 0 100.1 354 558 631 8.5
387 a7 20 | 09982 | 02380 | 73 0.165 | 168 | 3.170 | 3233 | 570 0 100.1_| 359 570 | 618 73
a7 98 20 | 09982 | 02380 | 73 0331 | 338 | 3080 | 3142 | 583 0 1001 | 387 | 583 | 617 5.6
a7 101 20 | 09982 | 02380 | 73 0434 | 443 | 3000 | 3060 | 600 0 1001 | 368 | 600 | 604 [
387 102 20 | 0982 | 02380 | 73 0581 | 603 | 2850 | 2007 | 608 0 1001 | 37.0 608 - 30
387 112 20 | 09982 | 02380 | 73 0.761 | 7.76 | 2600 | 2550 | 669 0 1001 | 351 ol 12
397 a7 20 | 09982 | 0.2380 | 78 0.784 | 800 | 1.300 | 1326 | 565 0 100.1 | 231
|y
|\ J
Pt
B.V./ v.Ah Rev. 0/25 6.98. PRU- >
a Was on a on | e
¥ ]
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Brisbane Water
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FHidrasta/

Verification of information
according 1ISO 2548 class = C

Date 16.09.2004
Client: Weir Engineering Pty Ltd Order No. :  04.05.353
|Pump type: HO8K-MO2R + HEVT4-XMEK Fab-No. 138076
Information points: Volume rate of flow Q: 100 vs = Qg
at 50 Hz. Pump total head H: 36m = Hg
NPSH : 41m
H/
100 rn — — 100 %
90 hi % - . . = ——!f— — «I——'—l — — — <I a0
T e . S e e 80
70 - o : | R —+ 70
60 + + , - E -+ ' 80
50 ; t R —— :
40 - 1 Y R e 1 40
30 - y EPIEL il # :r il 1 P Jap | - /H
20 ;uwmnnm peme sl i + S Rl _.1‘ L =—mes L —3 90 . |
10 - I 4 | . ; | ) — 10 | —8— eta% |
0 i " =,A ! ] ' —t 0 | i e T e .l
50 60 70 80 20 100 110 120 130 140 150
Qls
NPSH-Test at 50 Hz. and 100.091/s
H/m n%
50 - . r - —— - 100
45 20
40 80
35 - 70
30 + 80
25 L 50
20 40
15 30
10 20
5 - 10
0 0
0
NPSH/m
Verification of the information: Tolerances factors:
NPSH at 100.09 I/s XQ: 0.07
190 m XH: 0.04
NPSH:
|NPSH 1.90 m is lower than 4.10 m
VM-Npsh /3 | Q-Management ___B.V.v.Ah [Rev. 0/21.06.98 [
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BRISBANE CITY COUNCIL
Brisbane Waie LM
Lytton Road / Q1112-SA-005 =S —
o / 2
& drm'g Verification of information
Ll=m=—=—rt =
J according ISO 2548 class = C
L <
Date . 16.09.2004
Client: Weir Engineering Pty Ltd Order No. :  04.05.353
Pump type: HO8K-MO2R + HEVT4-XMEK Fab-No. : 138076
Information points: Volume rate of flow Q: 300 vs = Qg
at 50 Hz. Pump total head H: 10m = Hg
NPSH ; 52m
wwm e = - = — 100 %
45 1 —_— = — 199
0w — L e b 80
as | e - —t———— T
30 - | RN S,
2 . ) 1 i’ T
20 + —— - + e 40 | engumgH
Wiy i T T i R
% e oS SRS | e |
| ' ! |
0 | e + A i ) | =
200 250 300 350 400
. Qs
NPSH-Test at 50 Hz. and 300.03l/s
H/m n%
50 — — - e e — . R —+ 100
45 | S a— S e e .
40 - - i - A o1 = LRI 80
3;3 ! e i R i g = O 1 _"__“ g }
- e (g S e % 0 R 0 |=e=aM
Se—r— = el
| R ey R B PR R | ~9—eta %
10 -+ | P » AR L i i
01 i 1 T ! —'—: s s . S kst AN MO
0 — 0
0 2 3 4 5 6 7 B ] 10
NPSH/m
Verification of the information: Tolerances factors:
NPSH at 300.03 l/s XQ: 0.07
447 m XH: 0.04
NPSH:
NPSH 4.47 m is lower than 5.20 m
VM-Npsh /3 | Q-Management B.V.\v.Ah |Rev. 0 /21.06.98 |
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Q
§ Date: 16.09.2004
/. /
§ dlm& NPSH - Pump test record for venturi meterrun measurements Signature: H.P.M.
§ X v with Motor According to ISO standard 5167
= e Motor data ' Constant for test bed
S Motor-Typ HEVT4-XMEK 21 : 0.760 m
5 Order-No. :04.05.353 P nominal 60.0 kw z2 0.710 m
% |Icient : Weir Engineering Pty Ltd Speed 1471 RPM. D2 Delivery pipe 0.200 m
5 Your Order : P.0.70891 P1 max. 71.0 xw D1 Suction pipe : 0.300 m
1 Fab-No. : 138076 Voltage 400 v Venturi specifications, size 300
Pump type : HOBK-MO2R + HEVT4-XMEK Cycles 50 Hz Throat diameter d : 0.177 m.
impeller : Prod. iImpeller Current max.: 117.0 A Diameter ratio R 0.571 dpD
Clearance : 0.4 mm. n Motor 100 % Coefficient of discharge C : 1.002
Atmosph. pressure. » 9.888 m
"~ Measured values at 50 Hz Calculated a test speed
§ u | W.Temp. | density | Va.pres. | Venturi H1-inlet H2-outlet P1 ZZ Q H P1 n NPSH
* Volt A Cc | kgidm® | m mb. | xfactor | m | xfactor | m KW m Us m KW % m
g 2l oy 10.2 10.2 Overall
§ 306 88 20 | 00082 | 0.2380 | 656 | 0.142 | 145 | 0390 | 3.98 51.1 0 3000 | 106 51.1 1.2 B4
n
306 88 20 | 09982 | 0.2380 | 656 0.142 145 | 0.340 | 347 51.0 0 300.0 10.1 51.0 58.3 8.4
306 87 20 | 09982 | 0.2380 | 656 210 | 214 | 0250 | 255 50.6 0 300.0 99 50.6 575 7.7
306 89 20 | 0.9982 | 0.2380 | 656 0.321 327 | 0.140 | 143 51.8 0 300.0 99 51.8 56.2 6.6
396 90 20 09982 | 02380 | 656 | 0413 | 4.21 | 0070 | 0.71 521 0 3000 | 10.1 52.1 57.2 56
396 90 20 09982 | 0.2380 | 656 0523 | 533 | -0.080 | -082 52.1 0 300.0 9.7 521 54.9 45
306 90 20 | 09982 | 02380 | 656 | 0.531 542 | -0.200 | -2.04 52.0 0 300.0 8.6 52.0 485 44
396 81 20 0.9982 | 0.2380 | 656 | 0.536 | 547 | -0.530 | -5.41 46.8 0 300.0 53 46.8 4.4
A el Tor,
F AW
F O
i \
1ja-Ma B.V./v.Ah |___Rev.0/256.96. PRU-VMiNp4Ho8
the Josses, a booster pump was used on the discharge pipe. gl ing on the NPSH-est. S ¢
Q
@
e
&
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=3
Q
E INSPECTION & TEST PLAN [PAGE:  10f3
= CUSTOMER/PROJECT: Leighton Contractors - SP298 ORDER REF: Q1112-8A-005 DATE: 30/08/04
J: EQUIPMENT: Submersible Sewage Pumpsets WSA CONTRACT REF: 208888 ITP: 510
= Rev: 3
3 ITEM NO. 1 DRAWING NO: Various S/C: Hidrostal AG KEY TO INSPECTION ACTIVITIES
a’_ COMPONENTS: SP298 Lytton Road Pump Station = 2 off HO8K-M02R+HEST4-XSEK+NDB6-12 H - Hold point W - Witness S - Surveillance
5 MATERIAL: Various R -Review N - Notification DR - Document Reqd.
INSPE! s
.: ACCEPTANCE CERTIFYING OR _,cnouw
R NO PROCESS DESCRIPTION/ACTIVITY PROCEDURE STANDARD __IVERIFYING DOCUMENT/REVISCN] REY ___ﬁ
1 |Contracts Review w AC-P-05 1SO 9001:2000 AC-FO11v22 ':?
2 |Order Placement for Hidrostal Pumps w AF-P-01 ISO 9001:2000 PO No. 70891 *
. Hidrostal QA Protocol No :
3 3 |Production of Units C 03-TUB555a ISO 9001:2000 98 QM 5862E/c é
> 150% max op. Press Hydrotest
% 4 |Hydrotest o] Hokd S0ming Cotiicite 2} Q DR & R
= Performance Testing to ISO 2548 Class C at the
S & ootiomimeblooi c| 1802548 ClassC ISO 2548 Class C | Test Certificates | H ,,._Q bR (8 R
- GP.=200Us @22.5m NPSHR=52m | [ . DR
__|T.P.=300V/s @ 10m, NPSH R = 3.0m DR
~_|T.P.=100 Vs @ 36m, NPSHR =4.1m ~| DR .
6 |Approval of Hidrostal Test Resuits (] ISO 2548 Class C ISO 2548 Class C R & E:_'R E
; Consignment é
7 |Dispatch by Seafreight Cc Freight Forwarder Bocinanis DR
ORIGINAL ISSUE KEY TO LOCATION ACTIVITIES WEIR SERVICES
PREPARED BY: MR W-WSA S - Supplier m AUSTRALIA PTY LTD
APPROVED BY: RP C - Sub Contractor E - Site i " SERVICES -] 15 Gincurra Ro
" v Somersby NSW 2250
o
S
B
L=}

IR A SURqSLE
TONNOD ALID ANVESIE

S00-VS-ZT1110 / peoy uoniT]
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BRISBANE CITY COUNCIL

s M
4.2. Maintenance and Service

4.2.1. General

Before doing any work on the pump unit, switch off main isolator switch and remove fuses from
panel. The following checks (Section 4.3.) can be done in the field. When a repair is indicated, send
the pump unit to Weir Service Australia.

Caution:

When disconnecting the power cable at the control panel, take care that the cable ends
CANNOT come in contact with water. Replace the plastic cable-end shipped with the pump
(if this is no longer available, wrap the cable ends inside a plastic bag, and seal with tape)
for water-tightness during handling and shipping.

4.2.2. Pump Cooling

Hidrostal immersible motors can be operated on continuous duty either submerged in the liquid or
totally outside of the liquid (as in dry-pit installation).

wnmg IIR“

Opening "MOT"

Opening "F"

Internal Cooling

This type transfers motor heat from the stator into a cooling oil which is circulated through a
cooling jacket surrounding the stator housing. The oil then transfers this heat to the pumped media

I & O manual Lytton Rd - rev A.doc 19 August 2005 320f49
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BRISBANE CITY COUMNCIL
Brisbane Water IR
Lytton Road / Q1112-SA-005 TR

B
back cone clearance
studs (419)
shim (411) 511
M g
Clearance = e |
Pump :
size "C"mm | *B"mm = |
H 0.8 0.4-0.8
c
! impelier
impelier tip % 1 o
~Gearance 1 . 7
1102 mm
Fig 7.

4.3. Field Tests
4.3.1. Visual Checks

¢ Check pump and motor for possible mechanical damage. Pay attention to the cable.

e [f pump volume or pressure are not acceptable, check impeller clearance (see manual for
hydraulic).

e Check overload relay, fuses and time relays (if any) for correct setting.

e Check correct function of level control.
e Check insulation resistance of motor windings and cables with a high-voltage ohm-meter
(“meggerll}.

This initial test should be made from the point where the cables attach to the motor starter. Check
from each winding lead to the other two winding leads and to the ground lead.

Insulation Chart
Condition of Motor and Cables OHM Value Megohm value
A new motor 2 000 000 (or more) 2
A used motor which can be re-installed in well 1 000 000 (or more) |
Motor In Pit. Ohm readings are for cable plus motor. A motor in
the pit in reasonable good condition 300000~ 1 000 000 05-1.0
A motor which may have been damaged by lightning or with ’ #
damaged laeds. Do not pull the pump for this reason 20000 - 500000 0.02-0.5
A motor which has wet or damaged cable or windings. The pump
should be pulled soon and repairs made to the cable or the motor
dried and replaced. The motor will not fail for the reason, but it 1000020 000 0.01-0.02
will probably not operate for long.
A motor which has failed or with completely destroyed cable Less than 10 000 0-0.01
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BRISBANE CITY COUNCIL
s e
Lytton Road / Q1112-SA-005

Caution:

The overhaul of Ex-motors must be done in factory or in a authorized Hidrostal service
center, otherwise the Ex-certification will be invalidated.

Motor Type Motor side seal | Pump side seal Seal oil lit. Birs befure
regreasing
HEST4 3" 3" 44 35000

4.4. Assembly Disassembly

4.4.1. Replacement of Mechanical Seal

Pump Side Mechanical Seal
Stainless-steel-shroud seal - type " X"

Remove all three small setscrews from outer body of rotating part. Remove snap ring (546). Oil the
shaft for ease of disassembly. Now the seal rotating part can be pulled off the shaft by hand.

546

\ AT ——
nee sl

Fig 10.
Remove static part of the mechanical seal as follows:

Unfasten nuts (534) and carefully remove back cover or mechanical seal plate (507) from oil
chamber casing. Make sure that the static part of the seal (515) does not hit the shaft so that the ring
can't be damaged. Now the static part of the seal can be carefully pushed out of the chamber from
the back side. Some Hidrostal seals can be repolished or repaired (Consult WSA), When sending a
seal for inspection or repair, it is important to thoroughly protect the seal faces to prevent damage
during transportation.
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RRISBANE CITY COUNCIL
Brisbane Waicr HEERR

Lytton Road / Q1 112-SA-005 WO

4.4.6. Removal of Impeller

Hold the impeller (401) from turning by hand, or by a strap wrench, or by locking pliers clamped to
the impeller. Inset a hexagonal key wrench into the impeller bolt (415) and with a hammer, tap the
wrench counterclockwise to loosen the bolt.

Faclory Fitted Impeller Bolts
Size Hexagon SW | Torque Nm
M27 19 | 380

4.4.7. Removal of Impeller Flange

If existing, disengage tabs on locking washer (167) and remove impeller nut (166) with coupling

end of shaft secured from rotation. Remove impeller flange (165) by either levering with two screw
. drivers between impeller flange and back cover (507) or seal plate (511) or tapping with a rubber

mallet at 90° intervals. Or, it may be required to use a gear puller. Remove Woodruff key (112).

Hydraulic | Cone Impeller nut Thread

size size size wrench size siza "M

E 28 - - M2

E 38 M28 41 mm M1i2
Fig 13,

4.4.8. Removal of Liner

This pump has an externally-adjustable liner (421), held in place by the volute casing (400) or the
suction casing (416) which is bolted to the volute casing (400) by studs and nuts (417). This
construction can be recognized by the presence of three large regulator nuts (422). If the conical
surface is worn, the liner need be replaced. It can be removed while the volute casing or suction
casing remain attached to the piping. Alternately, the suction casing may be removed by removing
nuts (417).

Removing of liner: completely remove nuts (413). To force the liner out, push the three studs
through the holes in the large regulator nuts (422), or the large regulator nuts can be turned all the
way into the casing.

Do not yet disassemble the regulator studs (412)! They are loctited in place, and must be
heated with a torch to break the loctite bond after removing of the liner.

The wear ring (408) should only be removed from suction casing or volute casing if badly damaged.
Therefore heat the mating surfaces with a torch to destroy the special adhesive between these two
parts. Then press out suction ring with a hydraulic press (Fig. 14).
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Introduction

THIS MANUAL COVERS the following engines for
generator sets:

ENGINE FAMILY
300-SERIES

ENGINE MODEL
CD3023sDF 128
CD4039DF008
CD4039TF008
CD4045DF 158
CDA4045HF 158
CD4045TF158
CD4045TF258
CD6068HF 158
CD6068TF158
CD6068TF258

POWERTECH?

READ THIS MANUAL carefully to learn how to operate
and service your engine correctly. Failure to do so
could resuit in personal injury or equipment damage.

THIS MANUAL SHOULD BE CONSIDERED a
permanent part of your engine and should remain with
the engine when you sell it.

MEASUREMENTS IN THIS MANUAL are given in
metric. Use only correct replacement parts and
fasteners. Metric and inch fasteners may require a
specific metric or inch wrench. '

WRITE ENGINE SERIAL NUMBERS and option codes

in the spaces indicated in the Record Keeping Section.

Accurately record all the numbers. Your dealer also
needs these numbers when you order parts. File the
identification numbers in a secure place off the engine
or machine.

RIGHT-HAND AND LEFT-HAND sides are determined
by standing at the drive or flywheel end (rear) of the
engine and facing toward the front of the engine. '

SETTING FUEL DELIVERY beyond published factory

specifications or otherwise overpowering will result in
loss of warranty protection for this engine.

POWERTECH is a trademark of Deere & Company

Information relative to emissions regulations
Depending on final destination, this engine can meet
the emissions regulations according to the US
Environmental Protection Agency (EPA), California Air
Resources Board (CARB) and for Europe, the
Directive 97/68/EC relating the measures against the
emissions of gaseous and particulates pollutants from
internal combustion engines. In this case an emission
label is stuck on the engine.

Emission regulations prohibit tampering with the
emission-related components listed below which would
render that component inoperative or to make any
adjustment on the engine beyond published
specifications. It is also illegal to install a part or
component where the principal effect of that
component is to bypass, defeat, or render inoperative
any engine component or device which would affect
the engine conformance to the emissions regulations.
To summarize, it is illegal to do anything except return
the engine to its original published specifications.

List of emission-related components:

¢ Fuel injection pump

s Intake manifold

o Turbocharger

¢ Charge air cooling system
» Piston

CALIFORNIA PROPOSITION 65 WARNING
Diesel engine exhaust and some of its constituents are known to
the State of California to cause cancer,
birth defects and other reproductive harm.

DPSG.CD03523,1  -19-01JUL9S-1/1

112609
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DEERE & COMPANY
European Office Mannheim
All rights reserved
A John Deere ILLUSTRUCTION® Manual
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Maintenance Records

USING MAINTENANCE RECORDS

To obtain the best performance, economy and service John Deere oils and coolants have been formulated to

life from your engine, ensure service is carried out give maximum protection and performance to your

according to this present manual and recorded in the .engine. We recommend only genuine John Deere

following pages. It is recommended that your engine service products and replacement parts.

Distributor or your Dealer carry out this service work '

and stamp the appropriate case. To protect your rights under the warranty ensure all
scheduled services are carried out and recorded. If

Keeping an accurate account of all service performed your engine is covered by extended warranty, it is

on your engine will give more value to the machine - important to maintain this record for the duration of the

when you resell it. warranty.

I DPSG,CD03523,6 -19-05JUL99-1/1

100 HOURS OF OPERATION

O Engine oil, replace
3 Engine oil filter, replace

0 Hose connections, check

Number of hours: Comments: Dealer or distributor stamp

_ate:

Job done by:

OPSG,C003523,7 -19-054UL99~1/1

02-1 112699
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Maintenance Records

500 HOURS OF OPERATION

O Enging oil, replace
O Engine oil filter, replace

O Fual filter, replace

0 Belt, check tension and wear (300-Series and POWERTech with
manual tensioner}

0 Valve clearénce, adjust (300-Series)

Number of hours: Comments: Dealer or distribulor stamp

Date:

Job done by:

DP5G,00083523,8 -19-05.JUL99-1/1

1000 HOURS OF OPERATION

O Engine oil, replace O Air intake system, check
D Engine oil filter, replace

O Fuel filter, replace

0 Check belt and tensioning system

O Crankcase vent tube, clean

Number of hours: Camments: Dealer or distributor slamp

Date:

Jab daone by:

DPSG.CD03523,8 -18-05JUL98-1/1

02-2

112888

PN=8

Q-Pulse Id TMS1068 Active 10/12/2014  Page 98 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Maintenance Records

1500 HOURS OF OPERATION

O Engine oil, replace
0 Engine oil filter, replace
O Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number of hours: ) Comments: Dealer or distributor stamp
Date:

b done by:

DPSG.CD03523,10  —19-05JULIS-1/1

2000 HOURS OF OPERATION .

0O Engine oll, ’replace . 0O Cooling system, drain and flush (if COOL-GARD is not used)

O Engine oail filter, replace 0 Valve clearance, adjust (POWERTech)
O Fuel filter, replace . O Air intake system, check
O Check belt and tensioning system 0O Vibration damper, check

I I m Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stafnp
Date:

Job done by:

DPSG,CD03523,58 —19-18AUGES-1/1

02-3 312699
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Maintenance Records

2500 HOURS OF OPERATION

3 Engine oil, replace O Cooling system, drain and flush (if COOL-GARD Is used)

O Engine oll filer, replace
0 Fuel filter, replace

O Belt, check tension and wear (300-Serias and POWERTech with
manual tensioner)

D Valve clearance, adjust (300-Series)

Number of hours: : Comments: Dealer or distributer stamp

Date:

Job done by:

CPSG,CD03523,60  —19-15AUGI9-1/1

3000 HOURS OF OPERATION

|;_1 Engine oil, replace O Air intake system, check
0O Engine oil filter, replace

O Fue! filter, replace

3 Check belt and tensidning system

O Crankcase vent lube, clean

Number of hours: Comments; Dealer or distrbuter stamp

Date:

Job done by

DPSG.CD03523,61  ~19-16AUGSS-1/1
02-4 128
PN=10

Q-Pulse Id TMS1068 Active 10/12/2014 Page 100 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

[ . . Maintenance Records

3500 HOURS OF OPERATION

O Engine oil, replace
O Engine ol {ilter, replace
O Fuel filter, replace

O Belt, check tensian and wear {300-Series and POWERTech with
manual tensioner}

0 Valve clearance, adiuét {300-Series)

Number of hours: Comments: Dealer or distributor stamp

Dals:

"*b done by:

L

DPSG,CD03523.62 —19-16AUG93-1/1

4000 HOURS OF OPERATION ‘ i

O Engine cil, replace 0 Coocling system, drain and flush {if COOL-GARD is not used)
O Engine ail filter, replace O Valve clearance, adjust (POWERTech)

0 Fuel filter, replace - O Air intake system, check

0O Check belt and tensioning system 3 Vibration damper, check

M Crankcase vent tube, clean

Mumber af hours: Comments: . Oealer or distributor stamp
Date:

Job done by:

DPSG,CO03523.63 —19-18AUGHS-1/1

02"5 112689
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Maintenance Records

4500 HOURS OF OPERATION

O Engine. oil, replace 0 Vibration damper, replace (6 cyl.)
O Engine oil filter, replace
3 Fuel filter, replace

0 Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

3 Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp
Date:

Job done by:

DPSG,CD03523,64 -19-16AUGSS-1/1

5000 HOURS OF OPERATION

O Engine oil, replace 0 Injection nozzles, replace
O Engine oil filter, replace 3 Air intake system, check
O Fuel filter, replace 0O Cooling system, drain and flush (if COOL-GARD is used)

O Check belt and tensioning system

O Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp
Date:

Job done by:

DPSG,CD03523,65 -19-16AUG99-1/1

02-6 112699
PN=12
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Maintenance Records .

5500 HOURS OF OPERATION

O Engine oil, replace
O Engine oil filter, replace
0O Fuel filter, replace

0O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

0 Valve clearance, adjust {300-Series)

Number of hours: Comments: Dealer or distributor stamp

‘| Date:

‘b done by:

DPSG,CD03523,66  —19-16AUG29-1/1

6000 HOURS OF OPERATION

3 Engine oil, replace O Cooling system, drain and fiush (if COOL-GARD is not used)
0 Engine ail filter, replace 3 Valve clearance, adjust (POWERTech)

0O Fuel filter, replace O Air intake system, check

O Check belt and tensioning system O Vibration darhper, check

M Crankcase vent tube, clean

Number of hours: | Comments: Dealer or distributor stamp

Date:

Job done by:

DPSG,CD03523,67 —19-16AUGS9-1/1

02-7 ’ 112699
PN=13
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Maintenance Records

6500 HOURS OF OPERATION

3 Engine oil, replace
O Engine oil filter, replace
O Fuel filter, replace

0 Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

3 Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp
Date:

Job done by:

DOPSG.CD03523,68 ~19-16AUGI9-1/1

7000 HOURS OF OPERATION

O Engine oil, replace . O Air intake system, check
0 Engine oil filter, replace

(3 Fuel filter, replace

3 Check belt and tensioning system

(3 Crankcase vent tube, clean

Number of hours: : Comments: : Dealer or distributor stamp
Date:

Job done by:

DPSG,CD03523,69 —19-16AUGS9-1/1

02-8 112680
PN=14
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Maintenance Records

75600 HOURS OF OPERATION

3 Engine oil, replaca . O Cooling system, drain and flush (if COOL-GARD is used)
O Engine ol filter, replace
Q Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner}

0 Valve clearance, adjust (300-Series)

Number of haurs; . Comments: Dealer or distibutor stamp

Date:

‘3B done by:

L

DPSG,CD0A523,70 —19-16AUGIS-11

8000 HOURS OF OPERATION ‘

O Engine oil, replace 0 Cooling system, drain and flush (if COOL-GARD is not used)
03 Engine oil filter, replace O Valve clearance, adjust (POWERTech)

| O Fuel filter, replace O Airinfake system, check
O Check belt and tensioning system 3 Vibration damper, check

M Crankcase vent tube, clean

Nurmber of hours; Comments: Dealer ar distributor stamp

Date:

Job done by:

DPSG,C003523,71  ~19-16AUG99-1/1

02-9 11269
PN=15
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Maintenance Records

8500 HOURS OF OPERATION

O Engine oil, replace
O Engine ail filter, replace
O Fuel filter, replace

O Belt, check tension and wear (300-Series and POWERTech with
manual tensioner)

O Valve clearance, adjust (300-Series)

Number of hours: Comments: Dealer or distributor stamp
Date:

Job done by:

DPSG.CD03523,72 -19-16AUGS9-1/1

9000 HOURS OF OPERATION

O Engine oil, replace O Air intake system, check

O Engine oil filter, replace O Vibration damper, replace (6 cyl.)
O Fuel filter, replace

O Check belt and tensioning system

O Crankcase vent tube, clean

Number of hours: Comments: Dealer or distributor stamp
Date:

Job done by:

DPSG,CD03523,73 -19-16AUG99-1/1

02-10 112685
’ PN=16
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| Maintenance Records

9500 HOURS OF OPERATION

O Engine oil, replace
a Engine oil fitter, replace
a Fuel filter, replace

 Belt, check tension and wear {300-Series and POWERTech with
manuai lensioner}

3 Valve clearance, adjust {300-Series)

Number of hours: Comments: Dealer or distributor stamp

Date:

‘b done by: -

L

DPSG,CL03523,74 —19-16AUGIS-1A1

10000 HOURS OF OPERATION

0 Engine oil, replace O Cooling system, drain and flush

3 Engine oit filter, replace O Valve clearance, adjust {POWERTech)
O Fuel fitter, replace 3 Thermostat, replace .

O Check beit and tensioning system a Vibration damper, check

M Crankcase venl tube, clean O Injection noz2les, replace

— Air intake system, check

Number of hours: Comments: Dealer ar distributer stamp

Date:

Job done by:

DPSG,CD03523,75 —19-16AUGE9-1/1

02-11 112698
PN=17
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Record Keeping

POWERTECH® MEDALLION

r )
A medallion is located on the rocker arm cover which
identifies each engine as a John Deere POWERTECH®
engine. SONE) DEERE
[POWIERIECH |
:
405 ﬂﬂt@y ) g
g
POWERTECH is a trademark of Deere & Company DPSG.CD03523,11 —19-05JUL99-1/1

ENGINE SERIAL NUMBER PLATE

PQWE RTech engine 300-Senes engine
Each engine has a 13—digit John Deere serial number. Your engine’s serial number plate (A) is located on the
The first two digits identify the factory that produced right-hand side of cylinder block behind the fuel filter
the engine: for POWERTech engines and near the fuel supply

pump on 300-Series engines.
“CD” indicates the engines was built in Saran, France.

DPSG,CD03523,12 -~19-05JUL99-1/1

03-1 112699
PN=18
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Record Keeping

RECORD ENGINE SERIAL NUMBER

~ JOHN DE
Record all of the numbers and letters found on your i ENGINE SERIAL NUMB

engine serial number plate in the spaces provided below. G\*‘(?ES-OBQD1 23 56*/0
- R 4E 39 DF008 Coefi. Abs. .
L

This information is very important for repair parts or

warranty information. %
Engine Serial Number (B) 5:
L D.P.S.G. SARAN, MADE IN N’ %
Engine Model Number (C) o : 300-Series engine plate
JOHN DEERE
Coefficient of Absorption Value (D) ‘ Engine Serial Number
CD4045TF158 @hSi :

DEERE & COMPANY HOLINE, ILUNOIS  WADE IN FRANCE

CD30747

POWERTech engine plate

DPSG,CD03523,13 —19-05JUL9S-1/1

03-2 112699
PN=19
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rd Keeping

ENGINE OPTION CODES
JOHN DEERE _

6068HF 158

Order:. 2B0000000

In addition to the serial number plate, OEM engines
have an engine option code label affixed to the rocker
arm cover. These codes indicate which of the engine-
options were installed on your engine at the factory,
When in need of parts or service, furnish your
authorized servicing dealer or engine distributor with
these numbers. :

An additional sticker may be also delivered {in a plastic
bag attached to the engine or inserted in the machine
documentation). It is recommended to stick this option
code list sticker either:

= On this page of your Operator's manual below this
section.

or

s On the "Engine Owner’s Warranty” booklet under the
titte OPTION CODES {Engine manufacturing
configuration}.

NOTE: The Machine Manufacturer may have already
stuck it at a specific accessible place (inside
the enclosure or close to a maintenance area).

code (A). This base code must also be recorded along
with the option codes. At times it will be necessary to
furnish this base code to differentiate two identicat
option codes for the same engine model.

_ ‘ . _
1100 1200 1360 1400 1500 1600 1700 1800 1900 2100 2300 2400

2500 2700 2800 2600 3000 3100 3500 4000 4300 5200 5500 5500
5700 6000 6200 6400 6500 6600 7500 7600 8600 8700 8BOG

The engine option code label includes an engine base

NUMEER CDBE068H123456

6.8 L

OOGDDD _OPTION CODES

CD3074BA -UN-26AUGES

Engine option code label

The first two digits of each code identify a specific
group, such as alternators. The last two digits of each
code identify one specific option provided on your
engine, such as a 12-volt, 55-amp altemator.

NOTE: These option codes are based on the latest
information available at the time of publication.
The right is reserved to make changes at any
time without notice. ‘

If an engine is ordered without a particular component,
the last two digits of that functional group option code
will-be 99, 00, or XX. The kst on the next page shows
onty the first two digits of the code numbers. For future
reference such as ordering repair parts, it is important
to have these code numbers available. To ensure this
avaitability, enter the third and fourth digits shown on
your engine option code label in the spaces provided
on the following page.

NOTE: Your engine option code label may not contain
all option codes if an cption has been added
after the engine left the producing factory.

if option code label is lost or destroyed,
consuit your servicing dealer or engine
distnbutor seling the engine for a replacernent.

Continued on next page OPSG,C0N3523,14  -19-05JULSS=1/2

Q-Pulse |d TMS1068

03-3

Active 10/12/2014
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Q-Pulse |d TMS1068.

Active 10/12/2014

Record Keeping

Option Description Option Description
Codes Codes
Engine Base Code:
11_ Rocker Arm Cover 45__ Balancer Shaft
12 Oil Filler Neck 46__ Cylinder Block With Liners and Camshaft
13__ Crankshaft Pulley 47__ Crankshaft and Bearings
14__ Flywheel Housing 48__ Connecting Rods and Pistons
15 Flywheel 49 Valve Actuating Mechanisms
16 Fuel Injection Pump 50_____ Oit Pump
17 Air inlet 51__ Cylinder Head With Valves
18__ Air cleaner 52 Auxiliary Gear Drive
19 Oil pan 54 Oil heater
20 Coolant pump 55 Shipping stand
21___ Thermostat Cover 56___ _ Paint Option
22__ Thermostat 57 . Coolant Inlet
23__ Fan Drive 59 Qil Cooler
24_ Fan Belt 60__ Add-on Auxiliary Drive Pulley
25 Fan 62____ Alternator Mounting
26 Engine Coolant Heater 64__ Exhaust Elbow
7 Radiator 65__ Turbocharger

3____ Exhaust Manifold 66____ Temperature Switch
29 Ventilator System 67___ Electronic Tachometer Sensor
30__ Starting Motor 68__ Damper
31_ Alternator 69 Engine Serial Number Plate
32____ Instrument Panel 74_____ Air Conditioning System Compressor Mounting
3B Fuel Filter 75___ Air Restriction Indicator
36__ Front Plate 76 Qil Pressure Switch
37__ Fuel Transfer Pump 86___ Fan Pulley
39 Thermostat Housing 87 Automatic Belt Tensioner
40 Oil Dipstick 88___ Oil Filter
41__ Belt Driven Front Auxiliary Drive 9___ Special Equipment (Factory Installed)
43 Starting Aid 97_____ Special Equipment (Field Installed)
44 Timing Gear Cover with Gears 98_____ Shipping H

DPSG,CD03523,14 _-19-05JUL99-2/2
03‘4 112699

PN=21
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Record Keeping

RECORD FUEL INJECTION PUMP MODEL
NUMBER

Record the fuel injection pump model and serial
information found on the serial number plate (A).

Model No. RPM

Manufacturer's No.

Serial No.

DPSG,CD03523,15  -19-07JUL99-1/1

03-5 v ' 112899
PN=22
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Safety

RECOGNIZE SAFETY INFORMATION

This is a safety-alert symbol. When you see this symbol
on your machine or in this manual, be alert to the
potential for personal injury.

Follow recommended'precautions and safe operating
practices.

781389 -UN-07DEC88

DX.,ALERT -19-29SEP98~1/1

UNDERSTAND SIGNAL WORDS

A signal word—DANGER, WARNING, or CAUTION—is
2d with the safety-alert symbol. DANGER identifies the
)st serious hazards.

DANGER or WARNING safety signs are located near
specific hazards. General precautions are listed on
CAUTION safety signs. CAUTION also calls attention to
safety messages in this manual.

ADANGER

A WARNING

A CAUTION

TS187 -19-30SEPBB

DX.SIGNAL —19-03MAR93-1/1

05-1

Q-Pulse Id TMS1068 ] Active 10/12/2014
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Safety

ENGINE LIFTING PROCEDURE

CAUTION: The only recommended method for
lifting the engine is with JDG23 Engine Lifting

@)\

Sling (A) and safety approved lifting straps (B) Loe S200r000000

oooo_] B

that come with engine. Use extreme caution
when lifting and NEVER permit any part of the
body to be positioned under an engine being
lifted or suspended.

Lift engine with longitudinal loading on lifting
sling and lifting straps only. Angular loading
greatly reduces lifting capacity of sling and
straps. .

NOTE: If engine does not have lifting straps, universal
straps can be procured through service parts
under part numbers JD-244-1 and JD-244-2.

1. If not equipped, install lifting straps and torque to
' 200 Nem (145 Ib-ft).

Attach JDG23 Engine Lifting Sling (A) to engine lifting
straps (B) and overhead hoist.

AN

IMPORTANT: Lifting straps are designed to lift the
engine and accessories such as
radiator, air filter and other small
components. If larger components,
such as power take-off, transmission,
generator air compressor... etc, are
attached to engine, the lifting straps
provided with engine or through parts
channel are not intended for this
purpose. Technician is responsible for
providing adequate lifting devices under
these situations. See machine manuals
for additional information on removing
engine from machine. :

3. Carefully move engine to desired location.

o0
[i=="1

AG7784 -UN-11NOV97

DPSG.CD03523,95 ~-19-060CT99-1/1

05-2

Q-Pulse |d TMS1068 Active 10/12/2014
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Safety

FOLLOW SAFETY INSTRUCTIONS

Carefully read all safety messages in this manual and on
your machine safety signs. Keep safety signs in good
condition. Replace missing or damaged safety signs. Be
sure new equipment components and repair parts include
the current safety signs. Replacement safety signs are
available from your John Deere dealer.

Learn how to operate thé machine and how to use
controls properly. Do not let anyone operate without
instruction.

Keep your machine in proper working condition.
Unauthorized modifications to the machine may impair the
function-and/or safety and affect machine life.

¥ 1ou do not understand any part of this manual and need
sistance, contact your John Deere dealer.

TS201 -UN-23AUGSS

DX,READ _~19-03MAR93-1/1

PREVENT MACHINE RUNAWAY

Avoid possible injury or death from machinery runaway.

Do not start engine by shorting across starter terminals.
Machine will start in gear if normal circuitry is bypassed.

NEVER start engine while standing on ground. Start
engine only from operator’s seat, with transmission in
Jtral or park.

53

TS177 -UN-11JANBY

DX,BYPAS1 —19-29SEP98-1/1

05-3

Q-Pulse |d TMS1068 Active 10/12/2014

112699

PN=25

Page 115 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Safety

HANDLE FUEL SAFELY—AVOID FIRES

Handle fuel with care: it is highly flammable. Do not refuel
the machine while smoking or when near open flame or
sparks.

Always stop engine before refueling machine. Fill fuel tank
outdoors. » '

Prevent fires by keeping machine clean of accumulated
trash, grease, and debris. Always clean up spilled fuel.

TS202 -UN-23AUGS8

DX,FIRE1 -13-03MAR93-1/1

PREPARE FOR EMERGENCIES

Be prepared if a fire starts.
Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors, ambulance service,
hospital, and fire department near your telephone.

TS291 -UN-23AULGE8

DX,FIRE2 -19-03MARS3-1/1

HANDLE STARTING FLUID SAFELY

Starting fluid is highly flammable.

Keep all sparks and flame away when using it. Keep
starting fluid away from batteries and cables.

To prevent accidental discharg

izan |74
pressurized can, keep the cap

" in a cool, protected location.

when storing the

e
nn
wvi

y the container, and store

Do not incinerate or puncture a starting fluid container.

TS1356 -UN-18MARg2

DX,FIRE3 -13-168APR92-1/1

05-4

Q-Pulse |d TMS1068 Active 10/12/2014
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Safety

WEAR PROTECTIVE CLOTHING

o=
(@)

Wear close fitting clothing and safety equipment
appropriate to the job.

Prolonged exposure to loud neise can cause impairment
ar loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomfortable loud noises.

Besu

TS206 -UN-Z3AUGEB

Operating equipment safely requires the full attention of
the operator. Do not wear radio or music headphones
while operating machine.

L DX, WEAR -18-10SEP90-1H

PROTECT AGAINST NOISE

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuffs or earplugs to protect against objectionable or
uncomforiable loud noises.

TS207 -UN-23AUGER

DX.NOISE —19-03MARI3-1/1

05"5 ’ 112698
PN=27
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Safety

HANDLE CHEMICAL PRODUCTS SAFELY

Direct exposure to hazardous chemicals can cause
serious injury. Potentially hazardous chemicals used with
John Déere equipment include such items as lubricants,
coolants, paints, and adhesives.

A Material Safety Data Sheet (MSDS) provides specific
details on chemical products: physical and health hazards,
safety procedures, and emergency response techniques.

T51132 -UN-26NOVI0

Check the MSDS before you start any job using a
hazardous chemical. That way you will know exactly what
the risks are and how to do the job safely. Then follow
procedures and recommended equipment.

(See your John Deere dealer for MSDS’s on chemical
products used with John Deere equipment.)

DX,MSDS.NA -19-03MAR93-~1/1

STAY CLEAR OF ROTATING DRIVELINES

Entanglement in rotating driveline can cause serious injury
or death.

Keep master shield and driveline shields in place at all
times. Make sure rotating shields turn freely.

Wear close fitting clothing. Stop the ‘engine and be sure
the PTO driveline is stopped before making adjustments
or performing any type service on the engine or
PTO-driven equipment.

TS1644 ~UN-22AUGS5

CO,PTO -19-12SEP95-1/1

05-6 112699
PN=28
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Safety

PRACTICE SAFE MAINTENANCE

Understand service procedure before doing work. Keep
area clean and dry.

Never lubricate, service, or adjust machine while it is
moving. Keep hands, feet, and clothing from
power-driven parts. Disengage all power and operate
controls to relieve pressure. Lower equipment to the
ground. Stop the engine. Remove the key. Allow machine
to cool.

Securely support any machine elements that must be
raised for service work.

Keep all parts in g.ood condition and properly installed. Fix
damage immediately. Replace worn or broken parts.
™2move any buildup of grease, oil, or debris.

On self-propelled equipment, disconnect battery ground
cable (-) before making adjustments on electrical systems
or welding on machine.

On towed implements, disconnect wiring harnesses from
tractor before servicing electrical system components or
welding on machine.

TS218 ~UN-23AUGSES

DX,SERV -19-17FEB99-1/1

WORK IN VENTILATED AREA

igine exhaust fumes can cause sickness or death. If it is
niecessary to run an engine in an enclosed area, remove
the exhaust fumes from the area with an exhaust pipe
extension,.

If you do not have an exhaust pipe extension, open the
doors and get outside air into the area

TS220 -UN-23AUGSES

DX AIR ~19-17FEB99-1/1

05-7 112689
PN=29
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Safety

AVOID HIGH-PRESSURE FLUIDS

Escaping fluid under pressure can penetrate the skin
causing serious injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other lines. Tighten all
connections before applying pressure.

Search for leaks with a piece of cardboard. Protect hands
and body from high pressure fiuids.

X9811 -UN-23AUGS8

if an accident occurs, see a doctor immediately. Any fluid
injected into the skin must be surgically removed within a
few hours or gangrene may result. Doctors unfamiliar with
this type of injury should reference a knowledgeable

medical source. Such information is available from Deere
& Company Medical Department in Moline, lllinois, U.S.A.

DX,FLUID -19-03MARS3-1/1

AVOID HEATING NEAR PRESSURIZED FLUID
LINES

Flammable spray can be generated by heating near
pressurized fluid lines, resulting in seévere burns to
yourself and bystanders. Do not heat by welding,

soldering, or using a torch near pressurized fluid lines or 8
other flammable materials. Pressurized lines can be 3
accidentally cut when heat goes beyond the immediate 1
flame area. 7 '

el
2
w
=
DX, TORCH -19-03MAR93-1/1

05'8 . 112699

PN=30
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Safety

REMOVE PAINT BEFORE WELDING OR
HEATING

Avoid potentially toxic fumes and dust.

Hazardous fumes can be generated when paint is heated
by welding, soldering, or using a torch.

Do all work outside or in a well ventilated area. Dispose of
paint and solvent properly.

T5220 ~UN-23AUGBS

Remove paint before welding or heating:

s If you sand or grind paint, avoid breathing the dust.
Wear an approved respirator.

s {f you use solvent or paint stripper, remove stnpper with
soap and water before welding. Remove scivent or
paint stripper containers and other flammable material
from area. Allow fumes to disperse at feast 15 minutes
before welding or heating.

DX PAINT  —15-03MARS3-1/1

SERVICE COOLING SYSTEM SAFELY

Explosive release of fluids from pressurized cooling
system can cause serious burns.

Shut off engine. Only remove filler cap when cool enough
to touch with bare hands. Stowly loosen cap to first stop
to relieve pressure before removing completely.

TS281 -UN-23AUGSB

DX RCAP  —19-04JUNGD-1/4

05‘9 112689
PN=31
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Safety

AVOID HARMFUL ASBESTOS DUST

Avoid breathing dust that may be generated when
handling components containing asbestos fibers. Inhaled
asbestos fibers may cause lung cancer.

Components in products that may contain asbestos fibers
are brake pads, brake band and lining assembiies, clutch
plates, and some gaskets. The asbestos used in these
components is usually found in a resin or sealed in some
way. Normal handling i5 not hazardous as long as
airborne dust containing asbestos is not generated.

Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding material containing
asbestos. When servicing, wear an approved respirator. A
special vacuum cleaner is recommended to clean
asbestos. If not available, apply a mist of oil or water on
the material containing asbestos. '

Keep bystanders away from the area.

OX,0UST

TS220 —UN-23AUGSS

-18-15MAR91~1/1

DISPOSE OF WASTE PROPERLY

improperly disposing of waste can threaten the _
environment and ecology. Potentially harmful waste used
with John Deere equipment include such items as oil, fuel,
coolant, brake fluid, filters, and batteries.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them. '

Do not pour waste onto the ground, down a drain, or into
any water source.

Air conditioning refrigerants escaping into the air can
damage the Earth's atmosphere. Government regulations

may require a certified air conditioning service center to
recover and recycle used air conditioning refrigerants.

Inquire on the proper way to recycle or dispose of waste
from your local environmental or recycling center, or from
your John Deere dealer.

DX,DRAIN

TS1133 -UN-26NOVI0

-19-03MAR93~1/1

05-10
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Fuels, Lubricants and Coolant

DIESEL FUEL

Consult your local fuel distributor for properties of the
diesel fuel available in your-area.

In general, diesel fuels are blended to satisfy the low
temperature requirements of the geographical area in
which they are marketed.

Diesel fuels specified to EN 590 or ASTM D975 are
recommended.

In all cases, the fuel shall meet the following
properties:

Cetane number of 40 minimum. Cetane number

greater than 50 is preferred, especially for

*~mperatures below -20°C (-4°F) or elevations above
00 m (5,000 ft).

Cold Filter Plugging Point (CFPP) below the
expected low temperature OR Cloud Point at least
5°C (9°F) below the expected low temperature.

Fuel lubricity should pass a minimum of 3100 gram
load level as measured by the BOCLE scuffing test.

Sulfur content:

Sulfur content should not exceed 0.5%. Sulfur
content less than 0.05% is preferred.

If diesel fuel with sulfur content greater than 0.5%
sulfur content is used, reduce the service interval for
engine oil and filter by 50%. .

DO NOT use diesel fuel with sulfur content greater
than 1.0%.

Bio-diesel fuels may be used ONLY if the fuel
properties meet DIN 51606 or equivalent specification.

DO NOT mix used engine oil or any other type of
lubricant with diesel fuel.

OX,FUEL1 -19-17FEB99-1/1

HANDLING AND STORING DIESEL FUEL

CAUTION: Handle fuel carefully. Do not fill
the fuel tank when engine is running.

=

DO NOT smoke while you fill the fuel tank or
service the fuel system.

Fill the fuel tank at the end of each day’s operation to
prevent condensation and freezing during cold
weather.

IMPORTANT: The fuel tank is vented through the
filler cap. If a new filler cap is
required, always replace it with an
original vented cap.

When fuel is stored for an extended period or if there
is a slow turnover of fuel, add a fuel conditioner to
stabilize the fuel and prevent water condensation.
Contact your fuel supplier for recommendations.

DX,FUEL4 -19-18MARS6-1/1
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Fuels, Lubricants and Coolant

ENGINE BREAK-IN OIL

New engines are filled at the factory with John Deere + ACEA Specification E1
ENGINE BREAK-IN OIL. During the break-in period,
add John Deere ENGINE BREAK-IN OIL as needed to After the break-in period, use John Deere PLUS-50® or

maintain the specified oil level. other diesel engine oil as recommended in this
manual.

Change the oil and filter after the first 100 hours of

operation of a new or rebuilt engine. IMPORTANT: Do not use PLUS-50 oil or engine
oils meeting APl CG4, API CF4,

After engine overhaul, fill the engine with John Deere ACEA E3, or ACEA E2 performance

ENGINE BREAK-IN OIL. levels during the first 100 hours of
operation of a new or rebuilt engine.

If John Deere ENGINE BREAK-IN OIL is not available, These oils will not allow the engine

use a diesel engine oil meeting one of the following © to break-in properly.

during the first 100 hours of operation:

+ API Service Classification CE

PLUS-50is a registered trademark of Deere & Company. DX,ENOIL4 -19-100CT97-1/1

10-2 112689
PN=34
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DIESEL ENGINE OIL

Use oil viscosity based on the expected air temperature
range during the period between oil changes.

The following oil is preferred:
» John Deere PLUS-50°
The following oil is also recommended:

+ John Deere TORQ-GARD SUPREME TORQ-GARD
SUPREME®

Other oils may be used if they meet one or more of the
following:

- API Service Classification CG-4
API Service Classification CF-4

o ACEA Specification E3

» ACEA Specification E2

Multi-viscosity diesel engine oils are preferred.

If diesel fuel with sulfur content greater than 0.5% is used,

reduce the service interval by 50%.

PLUS-50 is a registered trademark of Deere & Company.
TORQ-GARD SUPREME is a trademark of Deere & Company
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TS1661 ~UN-100CT97

CD,ENOIL _-19-100CT87-1/1

LUBRICANT STORAGE

ur equipment can operate at top efficiency only
wii€n clean lubricants are used.

Use clean containers to handle all lubricants.

Whenever possible, store lubricants and containers in
an area protected from dust, moisture, and other
contamination. Store containers on their side to avoid
water and dirt accumulation.

Make certain that all containers are properly marked to
identify their contents. :
Properly dispose of all old containers and any residual
lubricant they may contain.

OX.LUBST -19-18MARG6-1/1
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MIXING OF LUBRICANTS

in general, avoid mixing different brands or types of oil.

Oil manufacturers blend additives in their oils to meet
certain specifications and performance requirements.

Mixing different cils can interfere with the proper
functioning of these additives and degrade lubricant
performance.

Consult your John Deere dealer to obtain specific
information and recommendations.

DXLUBMIX -~19-18MARSE—1/1

DIESEL ENGINE COOLANT

The engine cooling system is filled to provide
year-round protection against corrosion and cylinder
liner pitting, and winter freeze protection to -37°C
{-34°F).

John Deere COOL-GARD is preferred for service.

if John Deere COOL-GARD is not available, use a low
silicate ethylene glycol base coolant concentrate in a
50% mixture of concentrate with quality water.

The coolant congentrate shall be of a quality that
provides cavitation protection to cast iron and
aluminum parts in the cooling system. John Deere
COOL-GARD meets this requirement.

A 50% mixture of ethylene glycol engine coolant in
water provides freeze protection to -37°C (-34°F). If
protection at lower temperatures is required, consult
your John Deere dealer for recommendations.

Water quality is important to the performance of the
cooling system. Distilled, deicnized, or demineralized

water is recommended for mixing with ethylene glycol
base engine coclant concentrate. ‘

IMPORTANT: Do not use cooling system sealing
additives or antifreeze that contains
sealing additives.

COOLANT DRAIN INTERVALS

Drain the factory fill engine coolant, flush the cooling
systemn, and refill with new coolant after the first 3
years or 3000 hours of operation. Subsequent drain
intervals are determined by the coolant used for
service. At each interval, drain the coolant, flush the
cooling system, and refill with new coolant.

When John Deere COOL-GARD is used, the coolant
drain interval is 3 years or 3000 hours of operation.

It COOL-GARD is not used, the drain interval is
reduced to 2 years or 2000 hours of operation.

DX,CO0L8  -18-12FERGS-1/1
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OPERATING IN WARM TEMPERATURE
CLIMATES

John Deere engines are designed to operate using glycol
base engine coolants.

Always use a recommended glycol base engine coolant,
even when operating in geographical areas where freeze
protection is not required.

IMPORTANT: Water may be used as coolant in’
emergency situations only.

Foaming, hot surface aluminum and
iron corrosion, scaling, and cavitation
will occur when water is used as the
coolant, even when coolant
conditioners are added.

Drain cooling system and refill with
recommended glycol base engine
coolant as soon as possible.

DX.COOL6 -19-18MARS6-1/1

10-5 112699
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BREAK-IN PERIOD

Within first 100 hours of operation
During the first 100 hours of operation, avoid
overloading, excessive idling and no-load operation.

See ENGINE BREAK-IN QIL for eventual addition of
oil.

NOTE: During the break-in period a higher-than-usual
oif consumption should be considered as
normal.

After first 100 hours of operation
After the first 100 hours, drain the crankcase and

change the oil filter {see CHANGING ENGINE OIL
AND FILTER]). Fill crankcase with seasonal viscosity
grade oil (see DIESEL ENGINE CIL}).

Check tension of altemator belt.

Check connections of air intake hoses.

Check for proper tightening of cap screws all around
the engine.

DPSG.C0A3523,17  ~19-08JUL93-1A1

STARTING THE ENGINE

A CAUTION: Before starting engine in a
confined building, install proper outlet
exhaust ventilation equipment. Always use
safety approved fuel storage and piping.

NOTE: If temperature is below (°C (32°F), it may be
necessary to use cold weather starting aids
{See COLD WEATHER OPERATION).

1. Perform all prestarting checks outlined in
Maintenance/Daily Section,

2. Open the fuel supply shut-off valve, if equipped.

3. Activate the starter motor switch to crank the
engine and release it as soon as engine starts.

NOTE: Do not operate the starter motor more than
20 seconds at a time.

DPSG,C003523,18  -19-09JULIS-1/1

COLD WEATHER OPERATION

Depending on eguipment, various cold weather starting

aids are available to assist in starting the engine at
temperatures below 0°C (32°F).

Continued on next page DPSG.CD03523,19  -15-08JUL99—1/4

~ Q-Pulse Id TMS1068

12698
PN=38

Active 10/12/2014 Page 128 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Operating the Engine

Air intake heater

Air intake heater is either a grid-type (A) for POWERTech
engines or a glow plug-type (B) for 300-Series engines
installed in the air intake channel.

CAUTION: NEVER use Ether Starting Fluid
when air intake heater is used to start the

engine. 2

a

Activate the heating element (preheater position) for I
30 seconds maximum then start the engine. 7
L DPSG,CD03523,19  —19-09JULS9-2/4

Coolant heater

Connect plug of coolant heater (A) to a power source (110
or 220 V).

At an ambient temperature of -15°C (5°F), the heating
process takes approximatively 2 hours. Extend heating
period if ambient temperature is iower.

DPSG,CD03523,19 —19-09JUL99-3/4

Fuel preheater

2l preheater (A) switches ON and OFF automatically in
.<.ation to the ambient temperature.

LX1017708 —UN-090CT:!

OPSG,CD03523,19 —198-03JULII-4/4
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Operating the Engine

USING A BOOSTER BATTERY OR CHARGER

A 12-volt booster battery can be connected in parallel with
battery(ies) on the unit to aid in cold weather starting.
ALWAYS use heavy duty jumper cables.

CAUTION: Gas given off by batteries is
explosive. Keep sparks and flames away from
batteries. Before connecting or disconnecting a
battery charger, turn charger off. Make last
connection and first disconnection at a point
away from battery. Always connect NEGATIVE
(-) cable last and disconnect this cable first.

IMPORTANT: Be sure polarity is correct before
making connections. Reversed polarity
will damage electrical system. Always
connect positive to positive and
negative to ground. Always use 12-volit
booster battery for 12-volt electrical
systems and 24-volt booster battery/
batteries for 24-volt electrical systems.

1. Connect booster battery or batteries to produce the
" required system voltage for your engine application.

NOTE: To avoid sparks, DO NOT allow the free ends of
jumper cables to touch the engine. '

2. Connect one end of jumper cable to the POSITIVE (+)
post of the booster battery.

3. Connect the other end of the jumper cable to the
POSITIVE (+) post of battery connected to starter.

4. Connect one end of the other jumper cable to the
NEGATIVE (-) post of the booster battery.

5. ALWAYS complete the hookup by making the last
connection of the NEGATIVE (-) cable to a good
ground on the engine frame and away from the
battery(ies).

6. Start the engine. Disconnect jumper cables
immediately after engine starts. Disconnect NEGATIVE
(-) cable first.

12-Volt System

_.- +
S0 @ |

24-Volts System

A—12-Volt Machine battery/batteries
B—12-Volt Booster battery/batteries
C—Booster cable

D—Cable to starter motor

DPSG,CD03523.20 -19-09JUL9S-1/1

AN

T5204 -UN-23AUGBSB

RG4678 ~UN-14DECSS

RG4698 ~UN-14DEC88
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Operating the Engine

ENGINE OPERATION

Warming engine
Operate engine at high idle for 1 to 2 minutes before
applying the load.

NOTE: This procedure does not apply to standby
generator sets where the engine is loaded
immedialely upon reaching rated speed.

Normal engine operation
Compare engine coolant temperature and engine oil
pressure with specifications beiow:

Minimum oil pressure at full load rated speed'—Specification -

Pressurs....occooveeviiieeee ... 275 KPa (2,75 bar; 40 psi)
Coolant temperature range—Specification
Temperature ... eeeenee. 82°—84°C (180°—202°F)

Stop engine immediately if coolant temperature is
above or oil pressure below specifications or if there
are any signs of part failure. Symptoms that may be
early signs of engine problems could be;

» Sudden loss of power

'Ot at normai aperating temparalure of 115°C (240°F).

Unusual noise or vibration
Excessive black exhaust fumes
Excessive fuel consumption
Excessive oil consumption
Fluid leaks

Recommendation for turbocharger engines
Should the engine stall when operating under load,
IMMEDIATELY restart it to prevent overheating of
turbocharger components,

ldling engine

Avoid excessive engine idling. Prolonged idling may
cause the engine coolant temperature to fall below its
normal range. This, in turn, causes crankcase oil
dilution, due to incomplete fuel combustion, and
permits formation of gummy deposits on valves,
pistons and piston rings. It afso promotes rapid
accumulation of engine sludge and unburned fuel in
the exhaust system. If an engine will be idling for more
than 5 minutes, stop and restart later.

NOTE: Generator set applications have the governor
locked at a specified speed and do not have a
slow idle function. These engines idle at no
lead governed speed (fast idle).

DPSG.CDO3523,21  -19-06JUL88-51

STANDBY POWER UNITS

To assure that your engine wili deliver efficient standby
operation when needed, start engine and rumn at rated
speed (with 50%—70% load} for 30 minutes every

2 weeks. DO NOT allow engine to run an extended
period of time with no load.

DPSG.CL03523.22  —19-09.JULSG-1/1
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Operating the Engine

STOPPING THE ENGINE

1. Before stopping, run engine for at least 2 minutes at
fast idle and no load.

2. Stop the engine.

DPSG,CD03523,23 —19—09JUL§9—1/1
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Maintenance

OBSERVE SERVICE INTERVALS

the hourly intervals indicated on following pages. At
each scheduled maintenance interval, perform all
previous maintenance operations in addition to the
ones specified. Keep a record of hourly intervals and
services performed using charts provided in
Maintenance Records Section.

Using hour meter as a guide, perform all services at IMPORTANT:

Recommended service intervals are
for normai operating conditions.
Service MORE OFTEN if engine is
operated under adverse conditions.
Neglecting maintenance can result in
failures or permanent damage to the
engine.

DPSG,CD03523.24  ~19-09JUL99-1/1_

USE CORRECT FUELS, LUBRICANTS AND
COOLANT

{]

PORTANT: Use only fuels, lubricants, and coolants
meeting specifications outlined in
Fuels, Lubricants, and Coolant Section
when servicing your John Deere
Engine.

et
-;u

B

Consult your John Deere engine distributor, servicing
dealer or your nearest John Deere Parts Network for
recommended fuels, lubricants, and coolant. Also
available are necessary additives for use when operating
engines in tropical, arctic, or any other adverse conditions.

%

TS100 -UN-23AUGSS
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Maintenance

MAINTENANCE INTERVAL CHART

Item 10H/ 500 H 1000H/ |} 2000H/ | 2500 H/ As
daily 1 year 2 years 3 years required

Check engine oil and coolant level .

Check air filter restriction indicatort .

Change engine oil and filter® ' .

Replace fuel filter element .

Check belt tension and automatic tensioner . .

Check and adjust valve clearance® . .

Clean crankcase vent tube .

Check air intake hoses, connections and system v .

Check vibration damper (6 cyl.)* ‘ . .

Check engine speed and speed droop govemor o

Drain and flush cooling system' . .

Drain water and sediment from fuel filter .

Clean filter element (see note a) .

Test thermostat and injectioh nozzles (see your dealer)? ' .

*Clean air filter element when restnction indicator is red.- Replace filter element after 6 cleanings or once a year.

Change oil and filter after the first 100 hours of operation, then every 500 hours thereafter. Change oil and filter at least once a year.

<Check belt tension every 500 hours on 300-Series engines and on POWERTech engines with manual tensioner. Check automatic belt
tensioner every 1000 hours/1 year on POWERTech engines when equipped.

dHave your authorized servicing dealer or engine distributor adjust valve clearance as follows. After the first 500 hours of operation then every
1000 hours thereafter on 300-Series engines. Every 2000 hours on POWERTech engines.

*Have your authorized dealer or engine distributor replace the vibration damper every 4500 hours/5 years.

'Drain and flush cooling system every 2500 hours/3 years when John Deere COOL-GARD coolant is used. Otherwise every 2000
hours/2 years.

9Contact your dealer when thermostat or injection nozzles are suspected to be defective. Replace injection nozzles every 5000 hours and
thermostat every 10000 hours.

DPSG,CD03523,26 -19-09JUL99-1/1
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Maintenance/Daily or every 10 hours

DAILY PRESTARTING CHECKS

POWERTech engine 300-Series engine

£
14
3
FDOODO4? §
Do the following BEFORE STARTING THE ENGINE DIESEL ENGINE QIL). Add oil at rocker arm cover
for the first time each day: filler cap (B).
IMPORTANT: DO NOT top up with fresh oil until IMPORTANT: DO NOT fil} above the crosshatch
the oil level is BELOW the add mark. area. Oil levels anywhere within
crosshatch are considered in the
1. Check engine cil ievel on dipstick (A). Add as acceptable operating range.
required, using seasanal viscosity grade cil. (See
Continued on next page DPSG,CL03523,27 —19-12JUL99-1/3
25'1 112660
PN=45
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Maintenance/Daily or every 10 hours

TS281 -UN-23AUGB8
CD30756 -UN-26AUGS9

Remove radiator cap {E) and check coolant level
which should be at bottom of filler neck. Fill radiator
with proper coolant solution if level is low. (See
DIESEL ENGINE COOLANT). Check overall cooling
system for leaks.

2. CAUTION: Explosive release of fluids from
ressurized cooling system can cause
serious burns. o

Only remove filler cap when engine is cold
or when cool enough to touch with bare
hands. Slowly loosen cap to first stop to
relieve pressure before removing completely.

DPSG,CD03523,27 -19-12JULSS-2/3

3. If air filter has a dust unloading valve (C), squeeze
valve tip to release any trapped dirt particles.

4. Check air intake restriction indicator (D). When
indicator is red, air filter needs to be cleaned.

IMPORTANT: Maximum air intake restriction is §
6.25 kPa (0.06 bar; 1.0 psi) (25 in. H,0). 8
A clogged air cleaner element will z
cause excessive intake restriction and a ;
reduced air supply to the engine. 8
. [0
@
5. Make a thorough inspection of the engine
compartment.
NOTE: Wipe all fittings, caps and plugs before performing
any maintenance to reduce the chance of system %
contamination. 1
s
5
- 2
)
3

DPSG,CD03523,27 —19-12JUL99-3/3
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Maintenance/500 hours

element.

CHANGING ENGINE OIL AND FILTER

NOTE: Change engine oil and filter for the first time after
100 hours maximum of operation, then every 500
hours thereafter. Change oil and filter at least
once a year. .

1. Run engine approximately 5 minutes to warm up oil.
Shut engine off.

2. Open oil pan drain valve (A).
3. Drain crankcase oil from engine while warm.

4. Remove and discard oil filter element (B) using a
suitable fiiter wrench.

Remove oil filter packing and clean filter mounting pad.

IMPORTANT: Filtration of oils is critical to proper

6. Oil the new packing and install a new filter element.
Hand tighten element according to values printed on
filter element. If values are not provided, tighten
element approximately 3/4 — 1-1/4 turn after packing
contacts filter housing. DO NOT overtighten filter

7. Close oil pan drain valve.

lubrication. Always change filter
regularly. Use filters meeting John
Deere performance specifications.

Continued on next page

300-Senes engine

DPSG.CD03523,29 —19-12JUL9S-1/2
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Maintenance/500 hours

8. Fill engine crankcase with correct John Deere engine
oil through rocker arm cover opening (C); see DIESEL
ENGINE OIL. '

To determine the correct oil fill quantity for your engine,
see “Engine Oil Quantities” in Specifications Section.

NOTE: Crankcase oil capacity may vary slightly.
ALWAYS fill crankcase to full mark or within
crosshatch on dipstick, whichever is present. DO
NOT overfill.

" IMPORTANT: Immediately after completing any oil
change, crank engine for 30 seconds
without permitting engine to start. This
will help insure adequate lubrication to
engine components before engine
starts.

©
. i
9. Start engine and run to check for possible leaks. :
T
. r4
10. Stop engine and check oil level after 10 minutes. If 7
necessary, top up. 5
FD000047 g
w
DPSG,CD03523,29  -15-12JUL99-2/2
30-2 112699
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Maintenance/500 hours

REPLACING FUEL FILTER ELEMENT

X9811 -UN-23AUGS3

B—Filter element

A—Retaining ring

k CAUTION: CAUTION: Escaping fluid under
pressure can penetrate the skin causing
serious injury. Relieve pressure before
disconnecting fuel or other lines. Tighten all
connections before applying pressure. Keep
hands and body away from pinholes and
nozzles which eject fluids under high
pressure. Use a piece of cardboard or paper
to search for leaks. Do not use your hand.

If any fluid is injected into the skin, it must
be surgicailly removed within a few hours by
a doctor familiar with this type injury or
gangrene may result. Doctors unfamiliar with
this type of injury may call the Deere &
Company Medical Department in Moline,
lllinois, or other knowledgeable medical
source. '

1. Thoroughly clean fuel filter assembly and
surrounding area.

2. Loosen drain plug {(C) and drain fuel into a suitable
container.

NOTE: Lifting up on retaining ring as it is rotated helps
' to get it past raised locators. '

3. Firmly grasp the retaining ring (A) and rotate it
clockwise 1/4 turn. Remove ring with filter element

(B).

C—Drain plug D—Bleed plug

IMPORTANT: Do not dump the old fuel into the
new filter element. This could cause
fuel injection problem.

A plug is provided with the new
element for plugging the used
element.

4. Inspect filter mounting base for cleanliness. Clean
as required.

NOTE: Raised locators on fuel filter canister must be
indexed properly with slots in mounting base
for correct installation.

5. Install new filter element dry onto mounting base.
Be sure element is properly indexed and firmly
seated on base. It may be necessary to rotate filter
for correct alignment.

6. Install retaining ring onto mounting base making
certain dust seal is in place on filter base. Hand
tighten ring (about 1/3 turn) until it “snaps” into the
detent. DO NOT overtighten retaining ring.

NOTE: The proper installation is indicated when a
“click” is heard and a release of the retaining
ring is felt.

7. Bleed the fuel system.

DPSG,CD03523.30 ~—19-12JUL99-1/1
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Maintenance/500 hours

CHECKING BELT (300-SERIES ENGINES)

1. Inspect belt for cracks, fraying, or stretched out areas.
Replace as necessary.

2. Check belt tension using one of following methods:

a) Use of JDG529 Tension Gauge (A)

Belt tension—Specification

NEW BEIL.. ..o e 578—622 N {130—140 Ib-lorce)
USEA BOH ....ovvvisr e ssesmsssensssans e 378—423 N (85—94 ib-force)

NOTE: Beltis considered used after 10 minutes of
operation.

b) Use of tension tester (B) and straight edge (C)
A B9 N (20 Ib) force applied hallway between pulleys
should deflect belt by 19 mm (0.75 in.).

3. If adjustment is necessary, loosen alternator nuts {D)
and (E). Pull alternator frame outward until belt is
‘correetiy tensioned.

IMPORTANT: Do not pry against the alternator rear

frame. Do not tighten or loosen belis
while they are hot.

4. Tighten alternator bracket-nuts firmly.

5. Run engine for 10 minutes then recheck belt tension.

©
o
>
o
3
z
=]
¥
]
i
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Q
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Maintenance/500 hours

CHECKING BELT (POWERTECH ENGINES
WITH MANUAL TENSIONER)

Inspect belt for cracks, fraying, or stretched out areas.
Replace if necessary.

NOTE: Belt adjustment is measured using a gauge
stamped on the top edge of the alternator bracket.

1. Loosen cap screws (B) and (C).

2. Slide alternator in slot b§/ hand to remove all excess

slack in belt. A—Belt gauge
. B—Cap screw
IMPORTANT: Do not pry against alternator rear frame. C—Cap screw

3. Using the gauge (A) on the alternator bracket, stretch
belt by prying outward on alternator front frame.
Stretch the belt 1 gauge unit for a used belt and 1.5
gauge units for a new belt.

4. Tighten cap screws (B) and (C).

-19-16AUG9S-1/1
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CLEANING CRANKCASE VENT TUBE

If you operate the engine in dusty conditions, clean the
tube at shorter intervals.

1. Remove and clean crankcase vent tube (A).
2. Install the vent tube. Be sure the O-ring fits correctly in

the rocker arm cover bore for elbow adapter. Tighten
hose clamp securely. '

DPSG,CD03523,32 -19-12JUL99-1/1

CHECKING AIR INTAKE SYSTEM

IMPORTANT: The air intake system must not leak. 2. Check clamps on piping (A) which connect the air

Any leak, no matter how small, may filter, engine and, if present, turbocharger and
result in engine failure due to air-to-air radiator. Tighten clamps as necessary.
abrasive dirt and dust entering the

“intake system. 3. Test air restriction indicator (B) for proper operation.

, Replace indicator as necessary.
1. Inspect all intake hoses (piping) for cracks. Replace
as necessary.

Conti d on next page OPSG,CD03523,33 -19-12JUL99-1/2
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4. If engine has a rubber dust unloading vaive (C),
inspect the valve on bottom of air filter for cracks or
plugging. Replace as necessary.

5. Service air filter as necessary.

DPSG,CD03523,33

RG4687 ~UN-20DECS8

~19-12JUL99-2/2

CHECKING AUTOMATIC BELT TENSIONER
(POWERTECH ENGINES)

It drive systems equipped with automatic (spring) belt
winsioners cannot be adjusted or repaired. The automatic
belt tensioner is designed to maintain proper belt tension
over the life of the belt. If tensioner spring tension is not
within specification, replace tensioner assembly.

[,

s Checking belt wear
The belt tensioner is designed to operate within the limit
of arm movement provided by the cast stops (A) and
(B) when correct belt length and geometry is used. If
the tensioner stop on swing arm (A) is hitting the fixed
stop (B), check mounting brackets (alternator, beit
tensioner, idler pulley, etc.) and the belt length. Replace
belt as needed (see REPLACING FAN AND
ALTERNATOR BELTS).

Continued on next page
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¢ Checking tensioner spring tension

A belt tension gauge will not give an accurate measure

of the belt tension when automatic spring tensioner is

used. Measure tensioner spring tension using a torque

wrench and procedure outlined below:

a. Release tension on belt using a breaker bar and
socket on tension arm. Remove belt from pulleys.

b. Release tension on tension arm and remove breaker
bar.

c. Put a mark (A) on swing arm of tensioner as shown.

d. Measure 21 mm (0.83 in.) from (A) and put a mark
(B) on tensioner mounting base.

e. Rotate the swing arm using a torque wrench until

. marks (A) and (B) are aligned.

f. Record torque wrench measurement and compare

"~ with specification below. Replace tensioner assembly
as required.

Spring—Specification

FORCE.. ettt 18—22 Nem (13—16 Ib-ft)

DPSG,CD03523,34

RG7977 —UN-14NOV97

-18-13JUL98-2/2

CHECK AND ADJUST ENGINE VALVE
CLEARANCE (300-SERIES ENGINES)

NOTE: Valve clearance must be adjusted after the first
500 hours of operation, then every 1000 hours
thereafter.

Adjust engine valve clearance as follows or have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

2. Using JDEB83 or JDG820 Flywheel Turning Tool (A),
rotate engine flywheel in running direction (clockwise
viewed from water pump) until No.1 piston (front) has
reached top dead center (TDC) on compression stroke.
Insert timing pin JDE81-4 (B) into flywheel bore.

Contl d on next page DPSG,CD03523,35

-19-13JUL99-1/4

35-3

Q-Pulse |d TMS1068 Active 10/12/2014

112699

PN=54

Page 144 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Maintenance/1000 hours/1 year

3. Check and adjust valve clearance to specifications
according to following procedures.

Valve clearance (engine coldy—Specification

................................................... 0.35 mm (0.014 in.)
................................................... 0.45 mm (0.018 in.)

NOTE: If rocker arm is equipped with adjusting screw and
lock nut (A), tighten lock nut to 27 Nem (20 Ib-ft)
after adjusting valve clearance.

- 4. Reinstall rocker arm cover and crankcase vent tube.

RG6307 —UN-03AUGY2

s 3-Cylinder Engine:
NOTE: Firing order is 1-2-3.

a. Lock No. 1 piston at TDC compression stroke (D).

b. Adjust valve clearance on No. 1 and 2 exhaust
valves and No.1 and 3 intake valves.

c. Rotate flywheel 360°. Lock No. 1 piston at TDC
exhaust stroke (E).

1. Adjust valve clearance on No. 3 exhaust valve and
No. 2 intake valve.

Q-Pulse |d TMS1068

=]
o
4
2
3
1
r4
>
1
=
P
I
[a]
8]

A—Front of engine

B—Exhaust valve

' C—Intake valve
D—No.1 Piston at TDC compression stroke
E—No.1 Piston at TDC exhaust stroke
Continued on next page DPSG,CD03523,35 ~19~13JULI9-3/4
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» 4-Cylinder Engine:

NOTE: Firing order is 1-3-4-2. 5 N A

a. Lock No. 1 piston at TDC compression stroke (B). )

b. Adjust valve clearance on No. 1 and 3 exhaust
valves and No.1 and 2 intake valves.

c. Rotate flywheel 360°. Lock No. 4 piston at TDC 4 e3, g? el
compression stroke (C). f afl v

d. Adjust valve clearance on No. 2 and 4 exhaust |L[||\1\\\\"\\'
valves and No. 3 and 4 intaké valves. s =)

RGATTE —UN-310CT9?

A—Front of engine

B—No.1 Piston at TDC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhaust valve

i—Intake valve

OPSG,C003523,85 -13=13JUL95-4/d
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CHECK AND ADJUST ENGINE VALVE
CLEARANCE (POWERTECH ENGINE)

Adjust engine valve clearance as follows or have your
authorized servicing dealer or engine distributor adjust the
engine valve clearance.

1. Remove rocker arm cover and crankcase vent tube.

2. Using JDEB3 or JDG820 Flywheel Turning Tool (A),
rotate engine flywheel in running direction (clockwise
viewed from water pump) until No.1 piston (front) has
reached top dead center (TDC) on compression stroke.
Insert timing pin JDE81-4 (B) into flywheel bore.

CD30544 -UN-19MAYS8

I DPSG.CD03523,36 —19-13JUL99~1/4

3. Check and adjust valve clearance to specifications
according to following procedures.

Valve clearance (engine cold}—Specification

INAKE .. e 0.35 mm (0.014 in.)
Exhaust.......cooii 0.45 mm (0.018 in.)

4. If valves need adjusting, loosen the lock nut on rocker
arm adjusting screw. Turn adjusting screw until feeler
gauge slips with a slight drag. Hold the adjusting screw
from turning with screwdriver and tighten lock nut to
27 Nem (20 Ib-ft). Recheck clearance again after
tightening lock nut. Readjust clearance as necessary

ikl

RG7408  ~UN-0BAUGO6

5. Reinstall rocker arm cover and crankcase vent tube.

Continued on next page DPSG,CD03523,36 —19-13JUL99-2/4
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s 4-Cylinder Engine:
NQTE: Firing order is 1-3-4-2.

a. Lock No. 1 piston at TDC compression stroke (B).

b. Adjust valve clearance on Na. 1 and 3 exhaust
valves and No.1 and 2 intake valves.

¢. Rotate flywhee! 360°. Lock No. 4 piston at TDC
compression stroke (C}.

d. Adjust valve clearance on No. 2 and 4 exhaust
valves and No. 3 and 4 intake valves.

A—Front of engine
B—No.1 Piston at TDC compression stroke
C—No.4 Piston at TDC compression stroke
E—Exhausl vaive
\—Intake valve

L

RGaT7E -UN-310CT97

DPSG,CDN3523,36  —15-134UL59-3/4

» §-Cylinder Engine:

NOTE: Firing order is 1-5-3-6-2-4.
a. Lock No. 1 piston at TDC compression stroke (B). +
b. Adjust valve clearance on No. 1, 3, and 5 exhaust
valves and No. 1, 2, and 4 intake valves.

¢. Rotate flywheel 360°. Lock No. 6 piston at TDC
compression stroke (C).

d. Adjust valve clearance on No. 2, 4, and 6 exhaust
valves and No. 3, 5, and 6 intake valves.

A—Front of engine

E—Exhaust valve
|—Intake valve

Il!l t‘\lu|I| ‘.]|:||,

B—No.1 Piston at TDC compression stroke
C—No.6 Piston at TDC compression stroke

-UN-310CT97

RGATT7

DPSG,C0D3523.36  —15-13JUL99-4/4
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CHECKING ENGINE SPEED

NOTE: Most engines for generator set application
(1500 rpm for 50 Hz or 1800 rpm for 60 Hz) run
only at fast idle and therefore they do not have

slow idle. o
&
Fast idle—Specification S
)
z
50 Hz Generator set 1550—1580 pm 7
60 Hz Generator set 1865—1850 rpm 3
: 2
o]
[&]

NOTE: Fast idle is settled by the factory then the idle
adjusting screw (A) is sealed to prevent from
“tampering. Fast idle adjustment can only be done
by an authorized fuel system agent.

! DPSG.CD03523,38 —19-13JUL9S-1/1

ADJUST SPEED DROOP GOVERNOR

1. Warm engine to normal operating temperature.
2. Run engine at fast idle.
3. Apply full load.

4. If specified power cannot be obtained, turn screw (B)
to adjust droop until the requested power is reached.

[+
@
o
w
(%]
b
g
2

NOTE: If surging exists upon removing the load, turn
screw (B) clockwise to eliminate.

DPSG.CD03523,39 —19-13JUL9S-1/1
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CHECKING CRANKSHAFT VIBRATION
DAMPER (6-CYLINDER ENGINE ONLY)

1. Remove belts {shown removed).

2. Grasp vibration damper with both hands and attempt to :
turn it in both directions. If rotation is felt, damper is
defective and should be replaced.

IMPORTANT: The vibration damper assembly is not
repairable and should be replaced every
4500 hours or 5 years, whichever
oceurs first,

RGAD1B —UN-15JANZ2

3. Check vibration damper radial runout by positioning a
dial indicator so probe contacts damper outer
circumference.

4, With engine at operating temperature, rotate crankshaft
using JDGB20 or JDEB3 Flywheel Turning Tool.

5. Note dial indicator reading. if runout exceeds
specifications given below, replace vibration damper.

Damper—Specification

Maximum radial NoUL. ... s 1.50 mm (0.060 in.}

DPSG,.C003523,40 —19-13JUL99-1A1

40-4
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DRAIN AND FLUSH COOLING SYSTEM

NOTE: Drain and flush cooling system every
2500 hours/3 years when John Deere
COOL-GARD coolant is used. Otherwise every
2000 hours/2 years.

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns.

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing completely.

1 Slowly open the radiator cap.
2. Remove engine block drain plug (A).

3. On POWERTech engines, remove oil cooler housing
drain plug (B).

4. Open radiator drain valve (C). Drain all coolant from
radiator.

5. Close all drain orifices after coolant has drained.

6. Fill the cooling system with clean water. Run engine
until water passes through the thermostat to stir up
possible rust or sediment.

7. Stop engine and immediately drain the water from
system before rust and sediment settle.

8. After draining water, close all drain orifices and fill the
cooling system with clean water and TY 15979 John
Deere Heavy Duty Cooling System Cleaner or .
equivalent cleaner. Follow manufacturer's directions on
label.

9. After cleaning the cooling system, drain cleaner and fill
with water to flush the system. Run engine until water
passes through the thermostat, then drain out flushing
water. '

Continued on next page DPSG,CD03523,41  —19-13JUL99-173

TS281 -UN-23AUGSESB

: ikl
AG4894 -UN-14D

CD30765 ~UN-27AUGIS
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10. Check cooling system hoses for proper condition.
Replace as necessary.

11. Close all drain orifices and fill the cooling system with
specified coolant (see DIESEL ENGINE COOLANT).

Cooling system capacity—Specitication

CD3029DF 128
CD4039DF008

14.5 L (15.5 qU)
16.5 L (17.5 qt)

CD4039TF008 16.5 L (17.5 qt)
CD4045DF 158... 20 L (21 qv)
CD4045HF 158 25 L (26.5 qt)
CD4045TF158 25 L (265 qt)
CD4045TF258.... . 251 (26541
CDBOBBHF158... 29 L (30.5 qt)
CDB0BBTF158.... 26 L (27.5 q1)
CDB068TF258 26 L (27.5 qY)

DPSG,CD03523,41  ~19-13JUL99-2/3

12. When refilling cooling system, loosen temperature
sensor (B) or plug at the rear of cylinder head to
allow air to escape.

13. Run engine until it reaches operating témperature
then check coolant level and entire cooling system for
leaks.

DPSG,CD03523,41  -19-13JUL99-33
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ADDITIONAL SERVICE INFORMATION

This manual does not allow a complete repair of your
engine. if you want want more detailled service
information the following publications are available from
your regular-parts channel.

e PC2451 — Parts Catalog

s CTM3274 — Component Technical Manual for
300-Series engines (English)

s CTM104 — Component Technical Manual for
POWERTech engines (English) )

s CTM67 — Component Technical Manual for OEM
Engine accessories (English only)

¢ CTM77 — Component Technical Manual for Alternators
and Starter Motors (English only)

DPSG.CD03523,42

RG4624 -UN-15DECSS

=19-15JUL99-1/1

DO NOT MODIFY FUEL SYSTEM

IMPORTANT: Modification or alteration of the
injection pump, the injection pump
timing, or the fuel injectors in ways not
recommended by the manufacturer will
terminate the warranty obligation to the
purchaser.

Do not attempt to service injection
pump or fuel injectors yourself. Special
training and special tools are required
(see your authorized servicing dealer or
engine distributor).

DPSG,CD03523,43

—18-184UL89-1/1
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CLEAN OR REPLACE AIR FILTER
(ONE-PIECE)

Clean air filter when restriction indicator (A) is red. Air

filter can be cleaned up to six times. Thereafter, or at

least once a year, it must be replaced.

Proceed as follows:

1. Thoroughly clean all dirt around air filter area.

2. Loosen clamp (B) then remove air filter.

IMPORTANT: Never reinstall an air filter which shows
evidence of bad condition (punched,
dented...) allowing no filtered air to

enter the engine.

3. Clean air filter with compressed air working from
“clean” to “dirty” side.

NOTE: Compressed air must not exceed 600 kPa (6 bar;
88 psi).

4. Mark air filter to keep track of each cleaning operation.

5. Fully depress air restriction indicator reset button and
release to reset indicator.

6. Check air system entirely for prope.r condition (see
CHECKING AIR INTAKE SYSTEM).

CD30766 -UN-06SEP98

DPSG,CD03523.44 -18-15JUL99-1/1
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CLEAN OR REPLACE AIR FILTER ELEMENT

g

z

g

5

1

5

3

(8]
A—Primary element C—Air restriction indicator
B—Secondary (safety) D—Wing nut

element

Clean air filter when restriction indicator (C) is red. dented...), replace both the primary
Replace both primary (A) and secondary (B) filter and the secondary elements.
elements every 6 primary element cleaning or at least
once a year. 4. Clean primary element with compressed air working

from “clean” to “dirty” side.
Proceed as follows:

NOTE: Compressed air must not exceed 600 kPa

1. Thoroughly clean all dirt around air filter area. (6 bar; 88 psi).
2. Remove wing nut (D) and remove primary element 5. Mark air filter to keep track of each cleaning
(A) from canister. operation.
IMPORTANT: Do not attempt to clean the 6. Fully depress air restriction indicator reset button
secondary (safety) element (B). it and release to reset indicator.
must be only replaced as
recommended. 7. Check air system entirely for proper condition (see

‘ CHECKING AIR INTAKE SYSTEM).
3. Thoroughly clean all dirt from inside canister.

IMPORTANT: If primary element shows evidence
of bad condition (punched,

DPSG,CD03523,58 —19-16AUGS9-1/1

50-3 112699
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REPLACING FAN AND ALTERNATOR BELT
(POWERTECH ENGINES)

NOTE: Refer to CHECKING BELT TENSIONER SPRING
TENSION AND BELT WEAR for additional
information on the belt tensioner.

1. Inspect belts for cracks, fraying, or stretched out areas.
Replace if necessary.

2. On engines with automatic belt tensioner, release
tension on belt using a breaker bar and socket on
tension arm.

On engines with manual tensioner, loosen cap screws
holding the alternator.

3. Remove poly-vee belt from pulleys and discard belt.

4. Install new belt, making sure belt is correctly seated in
all pulley grooves. Refer to belt routing at right for your
application.

5. Apply tension to belt (see CHECKING BELT).

6. Start engine and check belt alignment.

Installation on 6 cyl. engines

ALT—Alternator
CP—Crankshaft Pulley
FD—Fan Drive
I—Idler Puliey
T—Tensioner
WP—Water Pump

DPSG,CD03523,45

CD30769 -UN-01SEP99

CD30770 -UN-01SEP99

=19-15JUL99-1/1
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CHECKING FUEL FILTER

Periodically the fuel filter should be checked for water or
debris.

IMPORTANT: Drain water into a suitable container
and dispose of properly.

1. Loosen drain plug (B) at bottom of fuel filter two or
three turns.

2. Loosen air bleed plug two full turns (A) on fuel filter
base and drain water from bottom until fuel starts to
drain out.

3. When fuel starts to drain out, tighten drain plug
securely.

After draining water from the fuel filter, the filter must
be primed by bleeding all air from the fuel system.
Operate primer lever of the fuel supply pump (C) until
fuel flow is free from air bubbles.

5. Tighten bleed plug securely, continue operating hand
primer until pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

If the fuel system needs further bleeding of air, see
BLEEDING THE FUEL SYSTEM.

DPSG,CD03523,28 -19-12JUL99-1/1
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BLEEDING THE FUEL SYSTEM

A CAUTION: Escaping fluid under pressure can
penetrate the skin causing serious injury.
Relieve pressure before disconnecting fuel or
other lines. Tighten all connections before
applying pressure. Keep hands and body away
from pinholes and nozzles which eject fluids
under high pressure. Use a piece of cardboard
or paper to search for leaks. Do not use your
hand.

Iif ANY fluid is injected into the skin, it must be
surgically removed within a few hours by a
doctor familiar with this type injury or gangrene
may resuit. Doctors unfamiliar with this type of
injury may call the Deere & Company Medical
Department in Moline, lllinois, or other
knowledgeable medical source.

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will be
necessary to bleed air from the system.

1. Loosen the air bleed screw (A) two full turns by hand
on fuel filter base.

2. Operate supply pump primer lever (B) until fuel flow is
free from air bubbles.

3. Tighten bleed plug securely, continue operating hand
primer until pumping action is not felt. Push hand
primer inward (toward engine) as far as it will go.

‘4. Start engine and check for leaks.
If engine will not start, it may be necessary to bleed air

from fuel system at fuel injection pump or injection
nozzles as explained next.

Continued on next page DPSG.CD03523,46
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s At Fuel Injection Pump:

a. Slightly loosen fuel return line connector (C) at fuel
injection pump.

b. Operate fuel supply pump prmer lever until fuel,
without air bubbles, flows from fuel return line
connection.

¢. Tighten return line connector to 16 Nem (12 Ib-ft).

d. Leave hand primer in the inward position toward
cylinder biock.

« At Fuel Injection Nozzles:

a. Using two open-end wrenches, loosen fuel line

connection at injection nozzle.

b. Crank engine over with starting motor (but do not
start engine), until fuel free from bubbles flows out of
loosened connection. Retighten connection to
27 Nem (20 Ib-ft).

Repeat procedure for remaining injection nozzles (if
necessary) until all air has been removed from fuel
system.

o

If engine still will not start, see your authorized servicing
dealer or engine distributor.

DPSG,C003523,46
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_Troubleshooting

ENGINE TROUBLESHOOTING
Symptom

Engine cranks but will not start

Engine hard to start or will not
start

Problem

Incorrect starting procedure.

No fuel.

Exhaust restricted.

Fuel filter plugged or full of water.
Injection pump not getti.ng fuel or air

in fuel system.

Faulty injection pump or nozzles.
Engine starting under load.

Improper starting procedure.
No fuel.

Air in fuel line.

Cold weather.

Slow starter speed.
Crankcase oil too heavy.

improper type of fuel.

Water, dirt or air in fuel system.
Clogged fuel filter.

Dirty or faulty injection nozzles.

Continued on next page

Solution
Verity correct starting procedure.

Check fuet in tank and manual
shut-oft valve.

Check and correct exhaust
restrction.

Replace fuel filter or drain water
from filter. :

Check fuel flow at supply pump or
bleed fuel system.

Consult authorized diesel repair
station for repair or replacement.

Remove load.

Review starting procedure.
Check fuel tank.

Bleed fuel line.

Use cold weather starting aids.
See “Starter Cranks Slowly”.
Use oil of correct viscosity.

Consult fuel supplier; use proper
type fuel for operating conditions.

Drain, flush, fill and bleed system.
Replace filter element.

Have authorized servicing dealer or
engine distributor check injectors.

DPSG,CD03523,49  -19-10AUG99-1/5
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Troubleshooting

Symptom

Engine knocks

Engine runs irregularly or stalls
frequently

Below normal engine
temperature

Lack of power

Problem

Injection pump shut-oft not reset.

Low engine oil level.

Injection pump out of time.

Low cooclant temperature.
Engine overheating.

Low coolant temperature.

Clogged fuel filter.

Water, dirt or airin fuel system.
Dirty or faulty in.]ection nozzles.
Defective thermostat.

Defective temperature gauge or
sender.

Engine overloaded.

Intake aif restriction.

Clogged fuel filter.

Improper type of fuel.
GCverheated engine.

Below normal engine temperature.

Improper valve clearance.

Dirty or faulty injection nozzles.

Caontinued on_next page

Turn key switch to “OFF” then to

Solution

“ON".
Add oil to engine crankcase.

See your authorized servicing dealer
or engine distributor.

Remove and check thermostat:
See “Engine Overheats”.

Remove and check thermostat.

Replace fuel filter element.
Drain, flush, fill and bleed system.

Have authorized servicing dealer or
engine distributor check injectors.

Remove and check thermostat.
Check gauge, sender and
connections. .

Reduce load.

Service air cleaner.

Reptace filter element.

Use proper fuel.

See "Engine Overheats".
Remove and check thermostat.

See your authorized servicing deater
or engine distributor.

Have authorized servicing dealer or
engine distributor check injectors.

0PSG.CD03523,48 —19-10ALGE9-2/5
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Troubleshooting

Symptom

Low oil pressure

High oil consumption

Engine emits white smoke

Problem

Injection pump out of time.
Turbocharger not functioning.
Leaking exhaust manifold gasket.
Defective aneroid control line.

Restricted fuel hose.

Low fast idle speed.

Low oil level.

Improper type of oil.

Crankcase oil too light.

Oil leaks.

Restricted crankcase vent tube.

Defective turbocharger.

Improper type of fuel.

Low engine temperature.

Defective thermostat.

Defective injection nozzles.

Engine out of time.

Continued on next page

Solution

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer

- or engine distributor.

Clean or replace fuel hose.

See your authorized servicing dealer
or engine distributor.

Add oil.

Drain and fill crankcase with oil of
proper viscosity and quality.

Use oil of correct viscosity.

Check for leaks in lines, gaskets,
and drain plug.

Clean vent tube.

See your authorized servicing dealer
or engine distributor.

Use proper fuel.

Warm up engine to normal operating
temperature.

Remove and check thermostat.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

DPSG.CD03523,49 -19-10AUGS9-3/5
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Troubleshooting '

Symptom

Engine emits black or grey
exhaust smoke

1gine overheats

High fuel consumption

Problem

Improper type of fuel.

Clogged or dirty air cleaner.
Engine overloaded.

Injection nozzles dirty.

Engine out of time.

Turbocharger not functioning.

Engine overloaded.

Low coolant level.

Faulty radiator cap.

Stretched poly-veé belt or defective
belt tensioner.

Low engine oil level.

Cooling system needs flushing.
Defective thermostat.

Defective temperature gauge or
sender.

Incorrect grade of fuel.

Improper type of fuel.

Clogged or dirty air cleaner.

Continued on next page

. check belts for stretching. Replace

Solution

Use proper fuel.

Service air cleaner.
Reduce load.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

See your authorized servicing dealer
or engine distributor.

Reduce load.

Fill radiator to proper level, check
radiator and hoses for loose
connections or leaks.

Have serviceman check.

Check automatic belt tensioner and
as required.

Check oil level. Add oil as required.
Flush cooling system.

Remove and check therhostat.
Check coolant temperature with .
thermometer and replace, if
necessary.

Use correct grade of fuel.

Use proper type of fuel.

Service air cleaner.

OPSG.CD03523,49 -19-10AUG99—4/5
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Troubleshooting
Symptom Problem Solution

Engine overlocaded. Reduce load.

Improper valve clearance. See your authorized servicing dealer
or engine distributor.

Injection nozzles dirty. See your authorized servicing dealer
or engine distributor.

Engine out of time. See your authorized servicing dealer

‘ or engine distributor. :

Defective turbocharger. See your authorized servicing dealer
or engine distributor.

Low engine temperature. Check thermostat.

DPSG,CDO3523.49 —19-10AUG29-5/5
55"5 112608
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Troubleshooting

Symptom

Undercharged system

sttery uses too much water

Battery will not charge

Starter will not crank

ELECTRICAL TROUBLESHOOTING

Problem

Excessive electrical load from added
accessories.

Excessive engine idling.

Poor electrical connections on
battery, ground strap, starter or
alternater,

Defective battery.

Defective alternator.

Cracked battery case.

Defective battery.

Battery charging rate too high.
Loose or corroded connections.
Sulfated or worn-out battery.
Stretched poly-vee belt or defective
belt tensioner.

Engine under foad

Loose or corroded connections.

Low battery output voltage.
Faulty start circuit relay.

Blown fuse.

Continued on noxt page

Solution

Remove accessories or install higher
output altemator.

Increase engine rpm when heavy
electrical load is used.

Inspect and clean as necessary.

Test battery.
Test charging systemn.

Check for moisture and replace as
necessary.

Test hattery.
Test charging system.
Clean and tighten connections.

See your authorized servicing dealer
or engine distributor.

Adjust belt tension or replace belts.

Remove load
Clean and tighten loose connections.

See your authorized servicing dealer
or engine distributor.

See your autherized servicing dealer
or engine distributor.

Replace fuge.

QPSGLO03523,50 —15-10AUGSS-1/2
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Troubleshooting
Symptom Problem Salution
Starter cranks slowly Low battery output. See your authorized servicing dealer
or engine distributor.
Crankcase oil too heavy. Use proper viscosity oil.
Loose or ¢corroded connections. Clean and tighten loosa connections,
Entire electrical system Faulty battery connection. Clean and tighten connections.
Sulfated or wormn-out battery. See your authorized servicing dealer
or engine distributor,
Blown fuse. Replace fuse.
DPSG,CON3523,50 —19-10AUGSS-212
55-7 112569
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Storage

ENGINE STORAGE GUIDELINES

1. John Deere engines can be stored outside for up to MUST BE taken. (See PREPARING ENGINE FOR
three (3) months with no long term preparation IF LONG TERM STORAGE).

COVERED BY WATERPROOF COVERING.

‘ 5. For John Deere engines not yet installed in

2. John Deere engines can be stored in a standard machines, run a line from a container of AR41937
overseas shipping container for up to three (3) Nucle Qil (from AR41785 Engine Storage Kit) to the
months with no long term preparation. fuel transfer pump intake, and another line from the

fuel return manifold to the tank, so that Nucle Oil is

3. John Deere engines can be stored inside, circulated through the injection system during
warehoused, for up to six (6) months with no long cranking.

term preparation.

4. John Deere engines expected to be stored more
than six (6) months, long term storage preparation

| . DPSG,CD03523,51 ~19-10AUGS9-1/1

USE-AR41785 ENGINE STORAGE KIT

See your John Deere servicing dealer or engine distributor
for an AR41785 Engine Storage Kit. Closely follow
instructions provided with this kit.

IMPORTANT: Inhibitors can easily change to gas.
Seal or tape each opening immediately
after adding inhibitor.

DPSG,CD03523,52 —19-10AUG9-1/1
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Storage
PREPARING ENGINE FOR LONG TERM STORAGE
The following storage preparations are good for long 5. Add 30 ml (1 oz) of inhibitor to the engine
term engine storage up to one year. After that, the crankcase for each 0.95 L (1 qt) of crankcase oil.
engine should be started, warmed up, and retreated :
for an extended storage period. 6. Disconnect air intake piping from the manifold. Pour
. 80 mi (3 0z) of inhibitor into intake system and
IMPORTANT: Any time your engine will not be reconnect the piping. '
used for over six (6) months, the .
following recommendations for 7. Crank the engine several revolutions with starter
storing it and removing it from (do not allow the engine to start).
storage will help to minimize
corrosion and deterioration. Use the 8. Remove fan/alternator belt, if desired.
AR41785 Engine Storage Kit. Follow
recommended service procedure 9. Remove and clean battery. Store them in a cool,
included with storage kit. dry place and keep them fully charged.
1. Change engine oil and replace filter. Used oit will 10. Clean the exterior of the engine with sait-free
not give adequate protection. (See CHANGING water and touchup any scratched or chipped
ENGINE OIL AND FILTER). painted surfaces with a good quality paint.
2. Service air cleaner. (See CLEAN OR REPLACE 11. Coat all exposed (machined) metal surfaces with
AIR FILTER). grease or corrosion inhibitor if not feasible to paint.
3. Draining and flushing of cooling system is not 12. Seal all openings on engine with plastic bags and
necessary if engine is to be stored onty for several tape supplied in storage kit. Follow instructions
months. However, for extended storage periods of a supplied in kit.
year or longer, it is recommended that the cooling .
system be drained, flushed, and refilled. Refill with 13. Store the engine in a dry protected place. If
appropriate coolant. (See DIESEL ENGINE engine must be stored outside, cover it with a
COOLANT). waterproof canvas or other suitable protective
. material and use a strong waterproof tape.
4. Drain fuel tank and add 30 m! (1 0z) of inhibitor to
the fuel tank for each 15 L (4 U.S. gal) of tank
capacity. Completely drain fuel filter and close fuel
valve, if equipped.
DPSG,CD03523,53  ~19~-10AUG99-1/1
60-2 112800
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Storage

Refer to the appropriate section for detailed services
listed below or have your authorized servicing dealer
or engine distributor perform services that you may not
be familiar with.

1. Remove all protective coverings from engine.
Unseal all openings in engine and remove covering
from electrical systems.

2. Remove the battery from storage. Install battery
(fully charged) and connect the terminals.

3. Install fan/alternator belt if removed.
4. Fill fuel tank.

Perform all appropriate prestarting checks. (See

REMOVING ENGINE FROM LONG TERM STORAGE

IMPORTANT: DO NOT operaté starter more than

30 seconds at a time. Wait at least 2
minutes for starter to cool before
trying again.

6. Crank engine for 20 seconds with starter (do not

allow the engine to start). Wait 2 minutes and crank
engine an additional 20 seconds to assure bearing
surfaces are adequately |ubricated.

Start engine and run at no load for several minutes.
Warm up carefully and check all gauges before
placing engine under load.

On the first day of operation after storage, check
overall engine for leaks and check all gauges for
correct operation.

DAILY PRESTARTING CHECKS).

DPSG,CD03523,54 —19-10AUG99-1/1
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Specifications |

ITEM

Fuel

Bore

Stroke

Displacement

POWER* @

POWER®* @

" POWER* @

POWER* @

Width (overall)

Height (overall)

Weight (dry)®

Engine coolant
quantity

*With Fan
bApproximate

Number of Cylinders

Compression Ratio
1500 rpm (Prime)
1500 pm (Standby)
1800 rpm (Prime)

1800 rpm (Standby)

Length (overallj

Engine oil quantity

UNIT OF MEASURE

mm

KW (hp)

KW (hp)

KW (hp)

kW (hp)

mm
mm

mm

kg

GENERAL ENGINE SPECIFICATIONS

3029DF128
3
Diesel
- 106.5
110
2.9
17.8:1

26 (35)

30 (41)

30 (41)

34 (46)

582

888

931

345
6

14.5

4039DF008
4
Diesel
106.5
110
3.9
17.8:1

35 (48)
38 (52)
41 (56)
47 (64)

588
1016
960
410
12

16.5

Continued on next page

4039TF008
4
Diesel
106.5
110
3.9
17.8:1

55 (75)

61 (83)

67 (91)

73 (99)

588
1016
979
455
12

16.5

DPSG,CD03523,55 -19-10AUGSS-1/3
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Specifications
ITEM UNIT OF MEASURE  4045HF158 4045TF158 4045TF258 §O4SDF1 58
r;lumber of Cylinders 4 4 4 4
Fuel Diesel Diesel Diesel Diesel
Bore mm - 108.5 106.5 106.5 106.5
Shokq mm 127 127 127 127
Displacement L 4.5 45 4.5 45
Compression Ratio . 17.0:1 17.0:1 17.0:1 17.6:1
POWER® @ kW (hp) 88 (120) 61 (83) 72 (98) 41 (56)
1500 rpm (Prime)
POWER* @ kW (hp) 96 (131) 68 (92) 80 (109) 42 (57)
1500 rpm (Standby)
POWER:* @ kW (hp) 108 (147) 72 (98) 80 (109) 48 (65)
800 rpm (Prime) .
POWER: @ kW (hp) 120 (163) 79 (107). 88 (120) 51 (69)
1800 rpm (Standby) :
Width (overall) mm 798 668 668 668
Length (overall) mm 1356 1219 1219 1219
Height (overall) mm 1136 1010 1010 1010
Weight (dry)® kg 446 436 436 391
Engine ol quantity L 12 12 12 8
Engine coolant L 25 25 25 20
quantity
*With Fan
*Approximate
Continued on next page DPSG,CD03523,55 —19-10AUGS9-2/3
65-2 112699
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Q-Pulse I1d TMS1068

Active 10/12/2014

Specifications
ITEM UNIT OF 6068HF158 6068TF158 6068TF258
MEASURE
Number of Cylinders 6 6 6
Fuel Diesel Diesel Diesel
Bore mm 106.5 1065 106.5
Stroke mm 127 127 127
Displacement L 6.8 6.8 6.8
Compression Ratio 17.0:1 17.0:1 17.0:1'
POWER®* @ 1500 rpm kW (hp) 134 (182) 92 (125) 105 (143)
(Prime) ’
POWER* @ 1500 rpm kW (hp) 148 (201) 101 (137) 116 (158)
(Standby)
POWER® @ 1800 rpm kW (hp) 164 (223) 108 (147) 124 (169)
(Prime)
POWER*®* @1800 rpm kW (hp) 187 (254) 119 (162) 137 (186)
(Standby)
Width (overaii) mm 798 668 668
Length (overall) mm 1476 1383 1383
Height (overall) mm 1136 1032 1032
Weight (dry)® kg 613 593 593
Engine oil quantity L 19.5 185 18.5
Engine coolant L 29 26 26
quantity
*With Fan
*Approximate
DPSG,CD03523,55 —19-10AUGS9-3/3
65-3 112609
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Specifications

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES

tor2® 5 5.1 52 8 8.2

SAE
Grade
and NO MARK
Head

Markings

2 5 8
SAE
Grade - 9 ( ") v A"
and f Y : 1 y o\l
Nut NO MARK O \ i
Markings -
Grade 1 Grade 2° Grade 5, 5.1, or 5.2 Grade 8 or 8.2
Size Lubricated® Dry» Lubricated? Drys Lubricated? Drye Lubricated? Drya
N-m | Ib-ft N-m Ib-ft | Nm | Ib-ft N-m | tb-ft | N-m | Ib-ft N-m | Ib-ft [ Nm | [b-ft N-m Ib-ft

1/4 3.7 2.8 4.7 3.5 6 4.5 75 55 9.5 7 12 9 13.5 10 17 125
5/16 7.7 55 10 7 12 ] 15 11 20 15 25 18 28 21 35 26
3/8 14 10 17 13 22 16 27 20 35 26 44 33 50 36 63 46
7/16 22 16 28 20 35 26 44 32 55 41 70 52 80 58 100 75
12 33 25 42 31 53 39 67 50 85 63 110 80 120 90 150 115
9/16 48 36 60 45 75 56 95 70 125 90 155 115 175 130 225 160
5/8 67 50 85 62 105 78 135 100 .170 125 215 160 240 . 175 300 225
3/4 120 87 150 110 190 140 240 175 300 225 375 280 425 310 550 400
7/8 190 140 240 175 190 140 240 175 490 360 625 450 700 500 875 650

1 290. 210 360 270 290 210 360 270 725 540 | 925 675 1050 750 .| 1300 975
1-1/8 400 300 510 375 400 300 510 375 300 675 1150 850 1450 1075 1850 1350
1-1/4 570 425 725 530 570 425 725 530 1300 950 1650 1200 | 2050 1500 2600 1950
1-3/8 750 550 950 700 750 550 950 700 1700 1250 2150 1550 | 2700 2000 3400 2550
1-1/2 1000 725 1250 925 990 725 1250 930 1 2250 1650 | 2850 2100 | 3600 2650 | 4550 3350

DO NOT use these values it a ditferent torque value Fasteners should be replaced with the 'same or

or tightening procedure is given for a specific higher grade. If higher grade fasteners are used,
application. Torque values listed are for general use these should only be tightened to the strength of the
only. Check tightness of fasteners periodically. original. ’

Shear bolts are designed to fail under predetermined Make sure fasteners threads are clean and that you
loads. Always replace shear bolts with identical grade. properly start thread engagement. This will prevent

them from failing when tightening.

Tighten plastic insert or crimped steel-type lock nuts
to approximately 50 percent ot the dry torque shown
in the chart, applied to the nut, not to the bolt head.

a “L ybricated” means coated with a lubricant such as engine oil, or Tighten toothed or serrated-type lock nuts to the full
fasteners with phosphale and oil coalings. “Ory” means plain or zinc torque value. g
plated without any lubrication. %‘
2 Grade 2 applies for hex cap screws (not hex bolts) up to 152 mm -
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.) 2
long, and lor all other types of bolts and screws of any length. :7‘;
. =

. DX, TORQ1__ -19-20JUL94~1/1

65-4 _ iz
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Specifications

METRIC BOLT AND CAP SCREW TORQUE VALUES

DO NOT use these values if a different torque value
or tightening procedure is given for a specific
application. Torque values listed are for general use
only. Check tightness of fasteners periodically.

Shear bolts are designed to fail under predetermined
loads. Always replace shear bolts with identical
property class.

Fasteners should be replaced with the same or
higher propenty class. If higher property class
fasteners are used, these shouid only be tightened to
the strength of the original.

3 “Lubricated” means coated with a lubricant such as engine oil, or
fasteners with phosphate and oil coatings. “Dry" means plain or zinc
olated without any lubrication.

Make sure fasteners threads are clean and that you
properly start thread engagement. This will prevent
them from failing when tightening.

Tighten plastic insert or crimped steel-type lock nuts
to approximately 50 percent of the dry torque shown
in the chart, applied to the nut, not to the bolt head.
Tighten toothed or serrated-type lock nuts to the full

torque value.

Property

Class

and

Head

Markings

Property

Class

and

Nut

Markings

Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12.9
Size Lubricated®. Drye Lubricateda Drye Lubricated® Dry» Lubricated» Drye
N-m | Ib-ft N-m | Ib-ft { N-m { Ib-ft N-m [ bt | Nm ; Ib-ft Nm | Ib-ft | N-m | [b-ft N-m Ib-ft

M6 4. 3.5 6 4.5, 9 6.5 11 8.5 13 9.5 17 12 15 115 19 14.5
M8 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35
M10 23 17 29 21 43 32 55 40 63 47 80 60 75 55 95 70
M12 40 2 50 37 75 55 95 70 110 80 140 105 130 95 165 120
M14 63 47 80 60 120 88 150 110 175 130 225 165 205 150 260 190
M16 100 73 125 92 190 140 240 175 275 200 350 255 320 240 400 300
M18 135 100 175 125 260 195 330 250 375 275 475 350 440 325 560 410
M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580
M22 260 190 330 250 510 375 650 475 725 540 925 675 850 625 1075 800
M24 330 250 425 310 650 475 825 600 925 675 1150 850 | 1075 800 .| 1350 1000
M27 480 360 625 450 950 700 1200 875 | 1350 1000 | 1700 1250 | 1600 1150 { 2000 1500
M30 6875 490 850 625 | 1300 950 1650 1200 | 1850 1350 | 2300 1700 | 2150 1600 | 2700 2000
M33 900 675 1150 850 [ 1750 1300 | 2200 1650 | 2500 1850 | 3150 2350 | 2800 2150 | 3700 2750
M36 1150 850 1450 1075 | 2250 1650 | 2850 2100 | 3200 2350 1 4050 3000 | 3750 2750 | 4750 3500

DX, TORQ2 -19-20JUL94-1/1

TS16857 —19-02APR97
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Index
Page Page
A Fuel system
Bleeding ... ........ ... ... [ 50-6
Air filter Fuel '
Clean or replace {one-piece). . .......... .. 50-2 Diesel ... ... 10-1
Clean or replace element .. ........... v..50-3 . Handling and storing. . .................. 1041
Air intake system '
Checking. . .o oo i 35-1
1
B Identification views, . ..................... 01-1
Inchtorque values . .. .................... 65-4
Belt .
Check automatic tensioner . .. ............ 35-2
Checktension. ... .. ... .. ... ... ........ 30-4
Repiace (POWERTech) ... ... ... ... ..... 50-4 L
freak-inengineoil . ... ... L. L. 10-2
' Lubricant
Mixing. ... . 10-4
c Storage. . ... e 10-3
Coolant
Dieselengine .............. ... ... ... 10-4 M
Drain and flush cooling system . .. . ........ 45-1
Warm temperature climates .............. 10-5 Maintenance records .. ... ... . ... . ..., .. 02-1
Crankcase vent tube ;
| Cleaning 03-1, 35-1 Maintenance
""""""""""""" ’ 1000 hours/1 year
Check and adjust valve clearance
(300-Series). . ....... ... ..., 35-3
D Checking air intake system .. ... . ..... .. 3541
Checking automatic belt tensioner
DAMDOT oo 04 (POWERTech).. .................., 35-2
Diesel engine oil. ... ..................... 10-3 Cleaning crankcase vent tube . ... ... ... 03-1, 35-1
B 10-1 2000 hours/2 years
Adjust speed droop governor. . ..... ... .. 40-3
Adjust valve clearance (POWERTech) .. .. 4041
Checkenginespeed . ... .............. 40-3
E Dampercheck. ...................... 40-4
2500 hours/3 years
Engine oil Drain and flush cooling system . ......... 45-1
Break-ln . ... oo e 10-2 50 hours/2 weeks
Diesel . .o oo 10-3 Checking fuel fiter. . .. ........... ..... 50-5
DIAMING oo e oo e oee e e e 30-1 500 hours .
Engine speed .. ... ... ................. 40-3 Changing engine oil and filter ........... 30-1
Checkingbelt. .......... .. ......... . 30-4
. Replace fuel filter. . .. ................. 30-3
As required
F Additional service information .. .. .. ... .. 50-1
Clean or replace air filter [one-piece). ... .. 50-2
Fuel filter Clean or replace air filter element . .. ... .. 50-3
Replacement. ... ... ... ... ... ....... 30-3 Do not modify fuel system . ... ... ... ... . 501
IndEX'll 112688
Ph=1
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index
Page Page
Replace fan and alternator belts v
(POWERTech}. . ........... ... .... 50-4
Daily orevery 10hours. . ... ............. 251 Valve clearance ‘
Observe service intervals ... _ ... ... .. .. .. 20-1 Adjust (300-Series} . . ... ..., ... ... ... 35-3
Use correct fuel, lubricant and coolant . . . ... 20-1 Adjust (POWERTech). ....... . ... ...... 40-1
Metrictorque values. . .. .. ... ... ......... 65-5
Mixing lubricants. . . . .......... ... ... .... 10-4
&)
Operating the engine
Break-inperiod . .. ... .. ... . ... 15-1
Engine operation. ... ... ... L 15-4
Standby powerunits .. ... ... ... ... 15-4
Startingthe engine .. _.................. 15-1
Stoppingthe engine .. ... ............ ... 15-5
Using a booster battery or charger . ... ... .. 15-3
R
Record keeping
Engine optioncodes . .. .. ... ... ... ..., 03-3
Engine serial numberplate. .. ............ 03-1
POWERTech medallion .. ... ............ 03-1
Record engine serial number . .. .. .. ... ... 032
Record fuel injection pump model number . . . 03-5
S
Specifications
Engine ............... ... ... PR 65-1
Storage
Engine ... ... .. .. ... .. 60-1
Storingfuel. . ... . ... . 10-1
Storing fubricants . .. ....... ..., ... 0. 10-3
T
Torque values
Inch. .. ... . 65-4
Metric . . ... ... .. 65-5
Troubleshooting
Electrical . .. ... .. ... .. ... .. . . 55-6
Engine ... ... ... L. 55-1
lndEX'2 112699
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SAFETY PRECAUTIONS

Before operating the 'geherating set, read the generating set
operation manual and this generator manua! and become familiar
with it and the equipment. »

SAFE AND EFFICIENT OPERATION CAN
ONLY BE ACHIEVED IF THE EQUIPMENT IS
CORRECTLY OPERATED AND
MAINTAINED.

Many accidents occur because of failure to follow fundamental
rules and precautions.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH.

* Ensure installation meets all applicable safety and local electrical
codes. Have all installations performed by a qualified electrician.

« Do not operate the generator with protective covers, access
covers or terminal box covers removed.’

+ Disable engine starting circuits before carrying out maintenance.

» Disable closing circuits and/or place warning notices on
any circuit breakers normally used for connection to the
mains or other generators, to avoid accidental closure.

Observe all IMPORTANT, CAUTION, WARNING, and
DANGER notices, defined as:

Important! Important refers to hazard or unsafe
method or practice which can result in
product damage or related equipment
damage.

Caution! Caution refers to hazard or unsafe method
or practice which can result in product
damage or personal injury.

Warning refers to a hazard or unsafe
method or practice which CAN result in
severe personal injury or possible death.

/N

Warning !

Danger refers to immediate hazards which
WILL result in severe personal injury or
death.

Danger !

Due to our policy of continuous improvement, details in this manual which were
correct at time of printing, may now be due for amendment. Information included
must therefore not be regarded as binding.
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'FOREWORD

ne function of this book is to provide the user of the Stamford

generator with an understanding of the principles of operation,
the criteria for which the generator has been designed, and the
installation and maintenance procedures. Spetific areas where
the lack of care or use of incorrect procedurles could lead to
equipment damage and/or personal injury are thighlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding to fit or use the generator.

The Service, Sales and technical staff of Newage International
are always ready to assist and reference to the company for
advice is welcomed.

Incorrect installation, operation, servicing

or replacement of parts can result in

severe personal injury or death, and/or
e equipment damage.

Warning ! Service personnel must be qualified to

perform electrical and mechanical service.

EC DECLARATION OF INCORPORATION

All Stamford generators are supplied with a declaration of
incorporation for the relevant EC legislation, typically in the form
of a label as below. .

- O
EC DECLARATION OF INCORPORATION

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992
. AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994
IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC.

THIS STAMFORD A.C. GENERATOR WAS
MANUFACTURED BY OR ON BEHALF OF
NEWAGE INTERNATIONAL LTD
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND.

" THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE

MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN

CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY)
REGULATIONS 1995/MACHINERY DIRECTIVE.

" FOR AND ON BEHALF OF NEWAGE INTERNATIONAL LIMITED

NAME: LAWRENCE HAYDOCK
POSITION: TECHNICAL DIRECTOR
SIGNATURE:

THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES
The EMC Directive 89/336/EEC
This Component Machinery shalt not be used in the Residential, Commercial and
WARNING! |jght Industrial environment unless it also conforms to the relevant standard
(EN 50081 - 1) REFER TO FACTORY FOR DETAILS

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC

Under the EC -Machinery Directive section 1.7.4. It is the

responsibility of the generator set builder to ensure the generator

identity is clearly displayed on the front cover of this book.

_ Active 10/12/2014

ELECTROMAGNETIC COMPATIBILITY

Additional Information

European Union .
Council Directive 89/336/EEC

For installations within the European Union, electrical products
must meet the requirements of the above directive, and Newage
ac generators are supplied on the basis that:

e They are to be used for power-generation or related function.
e They are to be applied in one of the following environments:

Portable (open construction - temporary site supply)

Portable (enclosed - temporary site supply)

Containerised (temporary or permanent site supply)

Ship-bome below decks (marine auxiliary power)

Commercial vehicle (road transport / refrigeration etc)

Rail transport (auxiliary power)

Industrial vehicle (earthmoving, cranes etc)

Fixed installation (industrial - factory / process plant)

Fixed installation (residential, commercial and light industrial -
* home / office / health)

Energy management (Combined heat and power and/or peak

lopping).

Alternative energy schemes

e The standard generators. are designed to meet the ‘industrial’
emissions and immunity standards. Where the generator is
required to meet the residential, commercial and light industrial
emissions and immunity standards reference should be made
to Newage document reference N4/X/011, as additional
equipment may be required. '

e The installation earthing scheme involves connection of the
generator frame to the site protective earth conductor using a
- minimum practical lead length.

e Maintenance and servicing with anything other than factory
supplied or authorised parts will invalidate any Newage liability
for EMC compliance.

e Installation, maintenance and servicing is carried out by
adeduately trained personnel fully aware of the requirements
of the relevant EC directives.
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SECTION 1

INTRODUCTION

1.1 INTRODUCTION

The UC22/27 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800
rpm), and built to meet BS5000 Part 3 and international standards.

All the UC22/27 range are self-excited with excitation power
derived from the main output windings, using either the SX460/
S$X440/SX421 AVR. The UC22 is also available with specific
windings and a transformer controlled excitation system.

A permanent magnet generator (PMG) powered excitation system
is available as an option using either the MX341 or MX321 AVR.

Detailed specification sheets are available on request.

1.2 DESIGNATION

I——<N

GENERATOR TYPE uc

SPECIFIC TYPE

INDUSTRIAL = (1) OR MARINE = (M)

SHAFT HEIGHT IN CM ON BC/UC

NUMBER OF POLES 2,4, 0R 6

CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION '

Each generator is metal stamped with it's own unique serial
number, the location of this n_umber is described below.

LUCI and UCM generators have their serial number stamped into
the upper section of the drive end frame to end -bracket adaptor
ring, shown as item 31 in the paris lists at the back of this book.

UCD generators have their serial number stamped into the top
. of the drive-end adaptor /fan shroud casting. If for any reason

this casting is removed, it is imperative that care is taken to refit -

it to the correct generator to ensure correct identification is
retained. )

Inside the terminal box two adhesive rectangular labels have
been fixed, each carrying the generators unique identity number.
One label has been fixed to the inside of the terminal box sheet
metal work, and the secend label fixed to the main frame of the
generator. '

"Active 10/12/2014

1.4 RATING PLATE ' (

The generator has been supplied with a self adhesive rating plate
label to enable fitting after final assembly and painting.

It is intended that this label will be stuck to the outside of the
terminal box on the left hand side when viewed from the N.D.E.
To assist with. squarely positioning the label, location protrusions
have been made in the sheet metalwork.

A CE Mark label is also supplied loose for fitment after final
assembly and painting. This should be attached to an external
surface of the Generator at a suitable location where it will not be
obscured by the customer'’s wiring or other fittings.

The surface in the area where a label is to be stuck must be flat,
clean, and any paint finish be fully dry before attempting to attach
label. Recommended method for attaching label is peel and fold
back sufficient of the backing paper to.expose some 20 mm of
label adhesive along the edge which is to be located against the
sheet metal protrusions. Once this first section of label has been
carefully located and stuck into position the backing paper can
be progressively removed, as the label is pressed down into
position. The adhesive will achieve a permanentbond in 24 hours.

TN
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SECTION 2

PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED
GENERATORS |

AUTOMATIC
VOLTAGE
REGULATOR

] OUTPUT
EXCITER [ MAIN
TATOR
tl STATOR  RoTaTING STATO
: DIODES
. ] [ SHAFT
[ mam
: EXCITER ROTOR
ROTOR

The main stator provides power for excitation of the exciter field
via the SX4B0 (5X440 or §X421) AVA which is the controlling

evice governing the level of excitation provided to the exciter

«eld. The AVR responds to a voltage sensing signai derived from
the main stater winding. By controlling the low power of the exciter
field, control of the high power requirement of the main field is
achieved through the rectified output of the exciter armature.

The SX480 or $X440 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
~d provides voltage falt off with speed, below a pre-selected
seed (Hz) setting, preventing over-excitation at low engine
speeds and scfiening the effect of load swnchlng to relieve the
burden on the engine.

The SX421 AVR in addition to the $X440 features has three
phase rms sensing and also provides for over voltage protection
when used in conjunction with an external circuit breaker
(switchboard mounted).

2.2 PERMANENT MAGNET GENERATOR (PMQG)
EXCITED - AVR CONTROLLED GENERATORS

AUTOMATIC ISOLATING
VOLTAGE TRANSFORMER
REGULATOR (if fitted)

OUTPUT

PMG .
STATOR EXCITER
STATOR STATOR
. ROTATING
r DIODES - :
i 1
SHAFT
EXCITER ’ ‘ R
ROTOR
PMG .
RCTOR

The permanent magnet generator (PMG) provides power for
Acitation of the exciter field via the AVR {MX341 or MX321)

provided to the exciter field. The AVA responds to a voltage
sensing signal derived, via an isclating transformer in the case
“TMX321 AVR, from the main stator winding. By controlling the

w power of the exciter field, control of the high power
requirement of the main field is achieved through the rectified
output of the exciter armature.

Active 10/12/2014

The PMG system provides a constant source of excitation power
irrespective of main statoer leading and provides high motor
starting capability as well as immunity to waveform distertion on
the main stater cutput created by non linear loads, e.g. thyristor
conirolled de motor.

The MX341 AVR senses average voltage on two phases ensuring

. close regulation. In addition it detects engine speed and provides

an adjustable voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and scftening the eftect of load switching to refieve the
burden on the engine. It also provides over-excitation protection
which acts following a time delay, to de-excite the generatoer in
the eveni of excessive exciter field voltage.

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voliage protection.

The detailed functicn of all the AVR circuits is covered in the toad
testing (subsection 4.7).

2.3 AVR ACCESSORIES

The SX440, 5X421, MX341 and MX321 AVRs incorporate circuits
which, when used in conjunction with accesseries, can provide
for parallel operation either with 'droop’ or 'astatic’ control, VAR/
PF centrol and in the case of the MX321 AVR, short circuit current
limiting. '

Function and adjustment of the accessories which can be fitted
inside the generator terminal box are covered in the accessories
section of thi$ bock.

Separate instructions are provided with Gther accessories
available for control panel mounting.

2.4 TRANSFORMER CONTROLLED GENERATORS.

TRANSFORMER
CONTROL
QUTPUT
EXCITER MAIN
STATOR STATOR
ROTATING
DIODES
L SHAFT
EXCITER MAIN
ROTOR RCTOR

The main stator provides power for excitation of the exciter field
via a transformer rectifier unit. The transformer combines veltage
and cuirent elements derived from the main stator cutput to form
the basis of an open-loop control system, which is self regulating
in nature. The system inherently compensates for load current
magnitude and power factor and provides shart circuit
maintenance in addition te a geod motor starting performance.

Three phase generators normally have a three phase transformer
control for improved performance with unbalanced loads but a
single phase transformer option is available.

No accessories can be provided with this control system.
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The generatdr is supplied as a component part for installation in

a generating set. It is not, therefore, practicable to fit all the -

necessary waring/hazard labels during generator manufacture.
The additional labels required are packaged with this Manual,
together with a drawing identifying their locations. (See below).

LABEL ‘A’

TERMINAL 80X LID OR
ALTERNATIVELY APPROPRIATE
VISIBLE TERMINAL BOX ACCESS

LABEL 'B'

LABEL'C'

The generators are of air-ventilated screen protected drip-proor
design and are not suitable for mounting outdoors unless
adequately protected by the use of canopies. Anti-condensation

- heaters are recommended during storage and for standby duty

to ensure winding insulation is maintained in good condition.

When inétalled in a closed canopy it must be ensured that the
ambient temperature of the cooling air to the generator does not
exceed that for which the generator has been rated.

The canopy should be designed such that the engine air intake
to the canopy is separated from the generator intake, particularly.
where the radiator cooling fan is required to draw air into the
canopy. In addition the generator air intake to the canopy should
be designed such that the ingress of moisture is prohibited,
preferably by use of a 2 stage filter.

The air intake/outlet must be suitable for the air flow given in the
following table with additional pressure drops less than or equal
to those given below:

It is the responsibility of the generating set manufacturer to ensure
that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum

ambient temperature of 40°C and altitude less than 1000m
above sea level in accordance with BS5000.

- Ambients in excess of 40°C and altitudes above 1000m can be
tolerated with reduced ratings - refer to the generator nameplate
for rating and ambient. In the event that the generator is required
to operate in an ambient in excess of the nameplate value or at
altitudes in excess of 1000 metres above sea level, refer to the
factory.

Active 10/12/2014 -

BEL'C’
PM.G. COVER /L\AISJAI(-:E?VT TO ALL COVERS .
: e Air Flow Additional
POSITIONS FOR W/.\RNING LABELS . Frame - (intake/ouﬂet)
SIDE A 50Hz 60Hz Pressure Drop
LABEL ‘A’ )
0.216m3/sec 0.281m%sec 6mm water gauge
uca2 = - :
REFER TO SERVICE MANUAL 458cfm 595¢fm 0.25" (
ABNEHMEN DER ABDECKUNGEN NUR
GEMAESS HANDBUCH ANWEISUNG 0.25m?/sec 0.31m%sec 6mm water gauge
LEGGERE IL. MANUALE DI ASSISTENZA
PREMA DI RIMUQVERE | COPERCHI UCD22 N
CONSULTAR MANUAL ANTES 530cfm 657¢fm 0.25"
DE RETIRAR TAPAS
VOIR MANUEL DE SERVICE AVANT
DENLEVER LES COUVERCLES 0.514m3sec 0.610m3¥sec 6mm water gauge
4hat9 8 5 Sk Blddl 2K g ), ucaz
1090cfm 1308cfm 0.25"
0.58m%sec 0.69m¥sec 6mm water gauge
ucD27 v
1230cfm 1463c¢cfm 0.25"

Important! Reduction in cooling air flow or inadequate
protection to the generator can result in

damage and/or failure of windings.

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with BS 6861 Part
1 Grade 2.5 to ensure vibration limits of the generator are in
accordance with BS 4999 Part 142. - '

The main vibration frequencies produced by the generator are
as follows:- '
25 Hz

30 Hz

However, vibrations induced by the engine are complex a
contain frequencies of 1.5, 3, 5 or more times the fundamentai
frequency of vibration. These induced vibrations can resuit in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and stiffness of the bedplate
and mountings are such.that the vibration limits of BS5000 Parl
3 are not exceeded.

4 pole
4 pole

1500 rpm
1800 rpm
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in standby applications where the running time is limited and
-2duced life expeclancy is accepted, higher levels than specified
1 BS5000 can be tolerated, up to a maximum of 18mm/sec.

-lwo béaring generators open coupled reguire a substantial

bedplate with engine/generator mounting pads to ensure a good
base for accurate alignment. Close coupling of engine to
generator can increase the overall rigidity of the set. For the
purposes of establishing set design the bending moment at the
engine flywheel housing to generator adaptor interface should
not exceed 1000ft.1b. {140 kgm). A flexible coupling, designed to
suit the specific engine/generator combination, is recommended
to minimise torsional effects. '

Belt driven applications of two bearing generators require the
pulley diameter and design to be such that the side load or force
applied to the shaft is central to the extension and does not exceed
the values given in the table below:-

Side Load Shaft
Frame exlension mm
kgt | N
Uc22 408 4000 110
ucz7 510 5000 . 140

In instances where shaft extensions greater than specifiedin the
table have been supplied reference must be made to the factory

- for appropriate loadings.

" Alignment of single bearing generators is critical and vibration

can occur due 1o the flexing of the flanges between the engine
and generator. As far as the generator is concerned the maximum
bending moment at this point must not exceed 1000f./b. (140
kgm}. A substanial bedplate with engine/generator mounting pads
is required.

It is expected that the generator will be incorporated into a
generating set operating in an environment, where the maximum
shock load experienced by the generator will not exceed 3g. in
any plane. If shock loads in excess of 3g are to be encountered,
inti-vibration mountings must be incorporated into the generating
set to ensure they absorb the excess.

The maximum bending moment of the engine flange must be
checked with the engine manufacturer.

Generators can be supplied without a foot, providing the option
for customers own arrangement. See SECTION 4.2.1 for
assembly procedure,

Torsional vibrations occur in alt engine-driven shaft systems and
may be of a magnitude to cause damage at cerlain critical speeds.
It is therefore necessary to consider the torsional vibration effect
on the generator shaft and couplings.

Yis the responsibility of the generator set manufacturer to ensure

" compatibility, and for this purpose drawings showing the shaft

dimensions and roter inerlias are available for customers to
forward to the engine supplier. In the case of single bearing
aenerators coupling details are included.

Torsional incompatibility and/or excessive
vibration levels can cause damage or
failure of generator and/for engine
components,

important !

Active 10/12/2014

The terminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminals for line and neutral
connections and provision for earthing. Additional eanthing points
are provided on the generator feet.

The neutral is NOT connected to the frame.

The main stator winding has leads brought cut to the terminals in
the terminal box.

No earth connections are made on the
generator and reference to site

A regulations for earthing must be made,
- Incorrect earthing or protection
Warning !  arrangements can result in personal injury
or death,

Fault current curves (decrement curves}, together with generator
reactance data, are available on request to assist the system
designer to select circuit breakers, calculate fault currents and
ensure discrimination within the load network.

Incortect installation, service ot
replacement of parts can result in severe
personal injury or death, and/or
equipment damage. Service personnel
must be gualitied to perform electrical and
mechanicai service.

Warning !
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4.1 LIFTING

Incorrect lifting or inadequate lifting

capacity can result in severe personal

injury or equipment damage. MINIMUM

LIFTING CAPACITY REQUIRED IS 750Kg.

Warning ! Generator lifting lugs should NOT be used
for lifting the complete generator set.

Two lifting lugs are providéd for use with a shackle and pin type
lifting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design restrictions
itis not possible to guarantee that the generator frame will remain
horizontal while lifting. Care is therefore needed to avoid personal
injury or equipment damage. The correct lifting arrangement is
shown on the label attached to the lifting lug. (See sample below).

IMPORTANT '
F:QEFER TO SERVICE MANUAL A

BEFORE REMOVING COVERS.
IT 1S THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOOK.

400 kgs MAX

Single bearing generators are supplied fitted with a rotor retaining
bar at the non-drive end of the shaft.

To remove retaining bar:

1. Remove the four screws holding the sheet metal cover at the
.non drive end and remove cover

2. Remove central bolt holding the retaining bar to thé shaft

-3. Refit sheet metal'co‘ver.

INSTALLA TION PART 1 (

Once the bar is removed, to couple the rotor to engine, the rotor

is free to move in the frame, and care is needed during coupling

and alignment to ensure the frame is kept in the horizontal plane.

Generators fitted with'a PMG excitation system are not fitted
with retaining bar. Refer to frame designation to verify generator
type (subsection 1.2)

4.2 ASSEMBLY

During the assembly of the generator to the engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshaft assembly, as part of the
construction process, to allow location, insertion and tightening
of the coupling bolts. This requirement to rotate the combined
assemblies exists for both single and two bearing units.

During the assembly of single bearing units it is necessary to
align the generator's coupling holes with the engine flywheel
holes; it is suggested that two diametrically opposite location
dowel pins are fitted to the engine flywheel, over which the
generator coupling can slide into final location into the engine
flywhee! spigot recess. The dowels must be removed and
replaced by coupling bolts before the final bolt tlghtemng
sequence. (

While fitting and tightening the coupling bolts it will be necessary
to rotate the engine crankshaft - generator rotor assembly. Care

~ should be taken to ensure that rotation is carried out in an

approved manner that ensures safe working practice when
reaching inside the machine to insert or tighten coupling bolts,
and that no component of the assembly is damaged by non-
approved methods of assembly rotation.

Engine manufacturers have available a proprietary tool or facility
designed to enable manual rotation of the crankshaft assembly.
This must always be used, having been engineered as an
approved method of assembly rotation, engaging the manually
driven pinion with the engine flywheel starter ring-gear.

Caution! Before working inside the generator, during
the aligning.and fitting of coupling bolts,
care should be taken to lock the assembly
to ensure there is no possibility of rotational

movement.
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4.2.1 NO FOOT OPTION

Generators can be supplied without a foot prowdlng the option
for customers own arrangement.

For details of mounting this arrangement, see the genera(
arrangement drawing supplied with the generator. Alternatively”
refer to Newage International for a copy of the latest general
arrangement drawing showing the 'NO FOOT OPTION'
appropriate to your generator. :
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4.2.2 TWO BEARING GENERATORS

flexible coupling should be fitted and aligned in accordance
~ith the coupling manutacturer's instruction.

If a close coupling adaptor is used the alignment of machined
faces must be checked by offering the generator up to the engine.
Shim the generator feet if necessary. Ensure adaptor guards are
fitted after generator/engine assembty is complete. Open coupled
sets require a suitable guard, to be provided by the set builder.

In the case of belt driven generators, ensure alignment of drive
and driven pulleys to avoid axial load on the bearings. Screw
type tensioning devices are recommended to allow accurate
adjustment of belt tension whilst maintaining puliy alignment. Side
toads should not exceed values given in SECTION 3,

Belt and pulfeQ guards must be provided by the set builder.

'miportant! Incorrect belt tensioning will result in

excessive bearing wear.

Incorrect guarding and/or generator
alignment can result in personal injury

Caution ! -

and/or equipment damaae,

4.2.3 SINGLE BEARING GENERATORS

.lignment of single bearing generators is critical. If necessary
shim the generator feet to ensure alignment of the machined
surfaces.

For transit and storage purposes the generator frame spigot and
rotor coupling plates have been coated with a rust preventative.
This MUST BE removed before assembly to engine.

A practical method for removal of this coating is to clean the
mating surface areas with a de-greasing agent based on a
petroleum sotvent.

Care should be taken not to allow any
cleaning agent to come into prolonged
contact with skin.

The sequence of assembly to the engine ;hould generally be as
follows:

1, On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within +/~-0.5mm of nominal

dimension. This is necessary.to ensure that a thrust -

is not applied to the a.c. generator bearing or engine
bearing.

2, Check that the bolts securing the flexible pfates to
the coupling hub are tight and locked into position.
Torque tightening is 24 .9kgfm (244Nm; 180 Ib ft).

2a.  UCD224 Only _
Torque tightening is 15.29 kgfm (150Nm; 110 Ib ft).

3. Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts. ‘

4. Check that coupling discs are concentric with adaptor

spigot. This can be adjusted by the use of tapered
wooden wedges between the fan and adaptor.
Alternatively the rotor can be suspended by means of a
rope sling through the adaptor opening.

5. Offer the a.c. generator to engine and engage both
coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head and
discs on disc to flywheel bolts.

6. Tighten coupfing disc to flywheel. Refer to engine manual
for torgue setting of disc to flywheel bolts. ™

7. Remove wooden wedges.

Caution ! Incorrect guarding and/or generator
alignment can result in personal injury

andfor equipment damage.

4.3 EARTHING

The generator frame should be solidly bonded to the generating
set bedplate. If antivibration mounts are fitted between the

"generator frame and its bedplate a suitably rated earth conductor

(normally one haif of the cross sectional area of the main line
cables} should bridge across the antivibration mount.

Refer to locat regulations to ensure that
the correct earthing procedure has been
followed.

Warning !

Active 10/12/2014

4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

Before starting the generating set, both after completing assembly
and after installation of the set, test the insulation resistance of
windings.

The AVR should be disconnected during this test.

A 500V Megger or similar instrument shoukd be used. Disconnect
any earthing conductor connected between neutral and earth
and megger an output lead terminal U, V or W to earth. The
insulation resistance reading should be in excess of SMw to earth.
Should the insulation resistance be less than SMw the winding
must be dried out as detailed in the Service and Maintenance
section of this Manual.

Important !  The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consequent
reduction in operating life. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be
carried out at reduced voltage levels i.e,
Test Voltage= 0.8 {2 X Rated Voltage + 1000)
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4.4.2 DIRECTION OF ROTATION

The generator is supplied to give a phase sequence of U VW
with the generator running clockwise looking at the drive end
(unless otherwise specified at the time of ordering). If the
generator phase rotation has to be reversed after the generator
has been despatched apply to factory for appropnate wiring
diagrams.

uCl224, UCI274, UCM224, UCM274

Machines are fitted with bi-directional fans and are suntable for
running in either direction of rotation.

UCD224, UCD274

* Machines are fitted with uni-directional fans ‘and are suitable for
running-in one direction only.

4.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out

. reconnectable winding. If it is necessary to reconnect the stator
for the Voltage required, refer to diagrams in the back of this
manual.

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover

. andreferto4.4.4.1,4.4.4.2,4.4.4.3,4.4.4.4 or 4.4.4.5 depending
upon type of AVR fitted Reference to the generator nameplate
will indicate AVR type (SX460, SX440 SX421, MX341 or
MX321).

Most of the AVR adjustments are factory set in positions which
will give satisfactory performance during initial running tests.

" Subsequent adjustment may be required to achieve optimum
performance of the set under operating conditions. Refer to 'Load
Testing' section for detalls

4.4.4.1 TYPE SX460 AVR

" The following jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 1 for location of selection links.

‘1. Frequency selection
50Hz operation LINK C-50
60Hz operatronl LINK_C 60

- 2, External hand trimmer selection
No external hand trimmer LINK 1-2 .
External hand trimmer required - REMOVE LINK 1-2 and

connect timmer across

terminals 1 and 2. .

3. AVR Input Selection
High voltage (220/240V) Input
Low voltage (110/120V) Input

NO LINK-
LINK 3-4

Refer to diagram in the back of this manual to determine wiring.

Q-Pulse |d TMS1068

Fromsssssssessmems Al
O E_xx x s 7 810 ,
VOLTS "~ 7TTTT T (
="
HAND TRIMMER I
CONNECTIONS || |
P
] 1 . .
INPUT [N )
"SELECTION L S$X460
CONNECTIONS CT N |
UFRO
O INDICATOR LED
50Hz - -1
{ g FREQUENCY
s0HZ ! 1
1 .
[E 1 91 SELECTION
[ =)
1 @ !
. vood
STABILITY
: E
Fig. 1

4.4.4.2 TYPE SX440 AVR

The following ‘jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

" Refer to Fig. 2 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
" 60Hz operation LINK C-60

2. Stability selection terminals. : \
Frame UC22 LINK A-C
Frame UC27 LINKB-C
3. Sensing selection terminals A
: ' LINK 2-3
LINK 4-5
LINK 6-7
4, Excitation Interruption Link
LINK K1-K2
AUTOMATIC VOLTAGE REGULATOR
. LINKI_NG AND ADJUSTMENTS.
K1-K2 Linked far :
narmal operation.
(<G i P REPE X X 32T,
R (@] A
DROOP[ & ] .S; \
: fi T
voLTS 2 pye
NS
ENECHRE S
700 70
P i
(SHOWN LINKINC
INDICATOR SECECTON Ry with 35
SENSING
UFRO / STABIITY  SELECTION UMt
[clolelisc sl [éa's!
s0H: T u UNDER SOKW .
sonz Y SOKW — 550Kw ’
U OVER 550KW SX440 (
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Fig. 2
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1 4.4.3 TYPE SX421 AVR

vie following ‘jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 3 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals
Depending Upon kKW output LINK B-D
or LINK A-C
or LINK B-C

3. Terminals K1 - K2
Excitation circuit breaker closed

) ’ VOLTS
__________________ I et
'K2K1P2P3‘@'P4XXX 6147 8 1 2|
_____________________ J

[

INDICATOR- _
LED N\ UERO P

o[o]
DIP.

80Hz
50Hz

T FREQUENCY
B0 C 88 ok EeTION

RMS
STABILITY

SX421

STABILITY

SELECTION TRIM

OVERN DROOP

==
peos fond l@
Y UNDER 40kW

X Y 40kW - 90kwW
vy 90kW - 550kW

Fig. 3

4.4.4.4 TYPE MX341 AVR

The following ‘jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 4 for location of setting links.

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals

Frame UC22 LINK A-C
Frame UC27 LINKB-C
3 Sensing selection terminals *
. LINK 2-3
LINK 4-5
LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

11
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AUTOMATIC VOLTAGE REGULATOR
LINKING AND ADJUSTMENTS.
K1-K2 Linked.for
- normal aperation.
K2 Ki P2 P3* P4 XX x_ 3 "2‘2'1"{ :
Al
e
S
.52
R -
voLTs 2 s 2
'3 33 .3 ij
. te! 33 L4
= .o
o EXC TRIP RN Ea IR
) 53]
FREQUENCY SHOWN UINKING
R SELEcron g B
/ SENSING
UFRO STABILITY  SELECTION UNIt)
[e]ofs)is 2] (aw:
‘E J’ 4P /60H2 UNDER 90KW
-~ LY 4P/50H7 SOKW — S50KW
Y_Y 6P/60H: U OVER 550KW X341
(NO LINK}  6P/50H2 :
Fig. 4 .

4.4.4.5 TYPE MX321 AVR

The foIIoWing ‘jumper' connections onthe AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 5 for location of setting links.

MX3212

(=] [©]

AUTOMATIC VOLTAGE REGULATOR
LINKING ANO ADJUSTMENTS

@.’Rz Ki P2 P3 @94 XX X

RAMP

ED0—-13222A

VOLTS
7 8 \ 2
NO 'LINK eP/son

6P /60Hz
£ T ap/soHz | /UMIT
UFRO K A 4P/60Hz
ﬂ = 5 71FREQUENCY
L=

32 1, SELECTION
DIP

rRus (8]
DWELL
STABILITY
SELECTION
£XC

OVER/V TRIP ’ . DROOP TRIM

@. [e]E0 €1 Bo Bh@.[ ][SEZMSZ‘TMII@

Y Y UNDER 90KW
Yy GOKW — 550KW
vy OVER 550KW

INDICATOR’
LED

m STABILITY

Fig. 5

1. Frequency selection terminals
50Hz operation LINK 2-3 .
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINK A-C
Frame UC27 LINKB-C

3. Terminals K1 - K2
Excitation circuit breaker closed.
If this option not fitted, K1 - K2 linked at auxiliary terminal block.
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4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit 5 as the last digit of
the frame size quoted on the nameplate.

The excitation control-is factory set for the specific voltage shown
on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

/N

Warning !

During testing it may be necessary to
remove covers to adjust controls
exposing 'live’ terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments.

4.5.1 TEST METERING/CABLING

Connectany instrument wiring and cabling requiréd for initial test
purposes with permanent or spring-clip type connectors.

Minimum instrumentation for testing should be line - line or line
to neutral voltmeter, Hz meter, load current metering and kW
meter. If reactive load is used a power factor meter is desirable.

When fitting power cables for load testing
purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be
placed on top of the winding lead
termination and clamped with the nut
provided.

Important !

Check that all wiring terminations for
internal or external wiring are secure, and
fit all terminal box covers and guards.
Failure to secure wiring and/or covers
may result in personal injury and/or
equipment failure.

Caution !

4.6 INITIAL START-UP

" Important ! Do not increase the voltage above the

rated generator voltage shown on the
generator nameplate. g

The STABILITY control potentiometer will have been pre-set an
should normally not require adjustment, but shouid this be
required, usually identified by oscillation of the voltmeter, refer to
Fig. 6a, 6b, 6¢c, 6d or 6e for control potentiometer location and
proceed as follows:-

" 1. Runthe gerieréting set on no-load and check that speed is

correct and stable

2. Turnthe STABILITY controf potentiometer clockwise, then turn
slowly anti-clockwise until the generator voltage starts to
become unstable.

. The correct setting is slightly clockwise from this position (i.e.

where the machine volts are stable but close to the unstable
region).

SX460

UFRO _ (

50Hz

GOHEE >

FREQUENCY
SELECTION

STABILITY

Fig. 6a

o]

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

N

Warﬁing !

On completion of generating set assembly and before starting
the generating set ensure that all engine manufacturer's pre-
running procedures have been completed, and that adjustment
of the engine governor is such that the generator will not be
subjected to speeds in excess of 125% of the rated speed.

Overspeeding of the generator during
initial setting of the speed governor can
result in damage to the generator rotating
components.

Important !

In addition remove the AVR access cover (on AVR controlled

generators) and turn VOLTS control fully anti-clockwise. Startthe

generating set and run on no-load at nominal frequency. Slowly
turn VOLTS control potentiometer clockwise until rated voltage is

. reached. Refer to Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer
location. -

Q-Pulse |d TMS1068
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AUTOMATIC VOLTAGE REGULATOR
LINKING AND ADJUSTMENTS.

K1-K2 Linked for
normal operation.

DROOP

TRIM ﬁ;
S
¢

VOLTS :
.

Y Yy vy
vy Ty

000 U LN —y

SHOWN ™ LINKING
FREQUENCY OR 2PH OR USE
SENSING)

SELECTION PAAR
/ STABILITY SELECTION

SENSING
[o]olelishcss:[8] ¢33 A)

INDICATOR
LED

UNIT.)

son: T Y UNDER p0KW

hilh g (

802 90KW. ~ 550KW
SX440

Y OVER 550kw

Fig. 6b
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________________________ vouTs 4.7 LOAD TESTING
@ rmxlpzpan@mmx 6"78 2| . ) T
N R bkt L LS LR B R L LRt During testing it may be necessary to
(. remove covers to adjust controls
‘LNE%CATOR UFRO mm ggg; exposing ‘live' terminals or components.
SX421 0 . ===l FREQUENCY — Only personnel qualified to perform
: 299 seLecTioN Warning !  gjectrical service should carry out testing
oiP . and/or adjustments. Refit all access
RMS. covers aftgr adjustments are completed.
STABILITY 4.7.1 AVR CONTROLLED GENERATORS - AVR
STABILITY : ADJUSTMENTS
SELECTION
OVERN .. \. ________ DROOP TRIM Refer to Fig. 6a, 6b, 6¢, 6d or 6e for control potentiometer
@.. EO E1 80 BI -@ iC s Al ISI_S2A1A2'..@ locations.
Y UNDER 40kW ' ’
T 40kwW - 90kW Having adjusted VOLTS and STABILITY during the initial start-
T 90kw - 550kwW up procedure, other AVR control functions should not normally
- . : djustment.
Fig. 6c need adjustment
if however, poor voltage regutation on-load or voltage collapse
[ AUTOMATIC VOLTAGE REGULATOR is experienced, refer to the following paragraphs on each function
1k Linked for NG AND ADJUSTHENTS. to a) check that the symptoms observed do indicate adjustment
normal operation. is necessary, and b) to make the adjustment correctly.
(< A P2 N X3 25 ] O] 4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
: TRIM -2‘. Types SX460, SX440, SX421, MX341 and MX321)
OROOP[®] |S1" .
3 ,= ; oo The AVR incorporates an underspeed protection circuit which
vouts [@] ' 2 : 2 :33 gives a voltage/speed (Hz) characteristic as shown:
(‘ g g:' X g ' _ Clockwise Anticlockwise
E oF E.xc . ' ? , , {75 : Adjustment };n_ee Adjustment
: 8 ' '_8_ ) oint
FREQUENCY SHoin ” LINKING o
i SELECTON BE | ES e
SENSING >
UFRO / STABILTY  SELECTION UNIT) foo
[clofe]iz 2/ 1[8] T¢alx: |
4#/60Hz T’ UNDER 90KwW -
%—j w/s0h: T Ugoxw ~ 550kW % / Siope
Y_Y 6°/60H Y ovER 550kw MX341 shown is
(NO UNK} 6P/50Hz % typical
Fig. 6d N /

. - 80 .
AUTOMATIC VOLTAGE REGULATOR Mx 3217 75 80 85 - 90 95 100
LINKING AND ADJUSTMENTS .
: © % Speed (Hz)

T - vous ' —_—
@.Kz_x_lp_z_isﬁ Paxx x 6,77 8 1 2 @ ' Fig. 7

€00-13222A

RAMP NO LINK 6P/50H1
LA 6P/60Hz . " s e
iINDICATOR L4 ap7sonz [/UMIT The UFRO control potentiometer sets the "knee point".

LED UFRO & A 4P/60Hz

(pe ﬂFREOUENCY

32 1y seLecTion Symptoms of incorrect setting are a) the light emitting diode (LED)

or (6] indicator, just above the UFRO Control potentiometer, being
- RMS permanently lit when the generator is on load, and b) poor voltage
DWELL regulation on load, i.e. operation on the sloplng part of the
characteristic.
TABILITY

SELEBCLTION STABILITY '
/ __OVER/V %’zﬂ% UV DROQP TRIM Clockwise adjustment lowers the frequency (speed) setting of
. [6]e0 €1 Bo 81| O |[8]c B AINSISE Sis2 the "knee point" and extinguishes the LED. For-Optimum setting
@."—““J S - "LUQES::K;‘MU..@ the LED should illuminate as the frequency falls just below
TY  90KW - SS0KW nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a

LY OVER 350KW 60Hz generator.

Important ! With AVR Types MX341 and MX321. If the
LED is illuminated and no output voltage
is present, refer to EXC TRIP and/or
OVER/V sections below.

Fig. 6e

13
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4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

An AVR supplied from a permanent magnet generator inherently
delivers maximum excitation power on a line to line or line to
neutral short circuit or large overload. In order to protect the
generator windings the AVR incorporates an over excitation
circuit which detects high excitation and removes it after a pre-
determined time, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator output collapses
on load or small overload, and the LED is permanently
iluminated.

The correct setting ns 70 volts +/-5% between terminals X and
XX.

4.7.1.3 OVER/V (Over Voltage)
AVR Type SX421, MX321

Over voltage protection circuitry is included in the AVR to remove
generator excitation in the event of loss of AVR sensing input.

The MX321 has both internal electronic de-excitation and
provision of a signal to operate an external circuit breaker.

The SX421 only provides a signal to operate an external breaker, |

which MUST be fitted if over voltage protection is required.

Incorrect setting would cause the generator output voltage to
collapse at no-load or on removal of load, and the LED to be
illuminated.

The correct setting is 300 volts +/-5% across terminals E1, EO.
Clockwise adjustment of the OVER/V control potentiometer will
increase the voltage at which the circuit operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS

AVR Types SX421, MX341 and MX321

The additional function controls of DIP and DWELL are provided
to enable the load acceptance capability of the generating set
to be optimised. The overall genefating set performance
depends upon the engine capability and governor response, in
conjunction with the generator characteristics.

It is not possible to adjust the level of voltage dip or recovery’
_independently from the engine performance, and there will
always be a 'trade off’ between frequehcy dip and voltage dip.

DIP :
AVR Types SX421, MX341 and MX321

AVR Types SX421, MX341 and MX321 (

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as shown
below:

Knee
) Point
]
S
& |
100
Anticlockwise - Adjustable
85 Adjustment J Slope
(/]
. . i—F Clockwise
d Adjustment
85 / -
80

75 80 8 90 95 100
% Speed (Hz)

Fig. 8
DWELL
AVR Type MX321

The dwell function introduces a time delay between the recovery
of voltage and recovery of speed. : (

The purpose of the time delay is to reduce the generator kW _
below the available engine kW during the recovery period, thus
allowing an improved speed recovery.

Again this control is only functionai bélow the "knee point”, i.e. if
the speed stays above the knee point during load switching there
is no effect from the DWELL function setting.

Clockwise adjustment gives increased recovery time.

Adjustable
2 Slope
£ /Sl
> Anticlockwise
& _ Adjustment /
100 / /,
95. Z //‘\‘ //
S0 / //Clpckwise
‘ // Adjustment
85
80
} Time
Instant of Load -
Application )
Fig. 9 L

The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator and
o . engine governor performance.

ST
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4.7.1.5 RAMP
AVR Type MX321

- he RAMP potentiometer enables adjustment of the time taken

(‘ for the generator's initial build up to normal rated voltage during
each start and run up to speed. The potentiometer is factory’
set to give a ramp time of three seconds, which is considered -
to be suitable for most applications. This time can be reduced
to one second by turning the pot. fully counter clockwise, and
increased to eight seconds by turning the pot. fully clockwise.

4.7.2 TRANSFORMER CONTROLLED GENERA-
TORS - TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-load
voltage and/or on-load voltage be unacceptable, adjustment
of the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally
left hand side of the terminal box wheén viewed from the non
drive end).

S'acken the three transformer mounting bolts along the top of
e transformer. . ‘ o

Start the set with a voltmeter connected across the main ou‘lbht
terminals. ) S

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage on
- no-load. Slightlytighten the three mounting bolts. Switch load
( on'and 'off' two or three times. Application of load will normally
raise the voltage setting slightly. With the load 'off' recheck the
no-load voltage.
Readjust air gap and finally tighten mounting bolts.

‘Refit the access cover. _ ' 3in
' siede

Failure to refit covers can result in
operator personal injury or death.

Warning !

4.8 ACCESSORIES

Refer to the "ACCESSORIES" - Section 6 of this Manual for
setting up procedures related to generator mounted
accessories. K ‘

If there are accessories for control panel mounting supplied
with the generator refer to the specific accessory fitting
procedures inserted inside the back cover of this book.

Pt
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SECTION 5

INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals . In this case reference should be made to the
generating set manufacturer's instruction book and any pertinent
local regulations.

If the generator has been installed on a set without switchboard
or circuit breaker the following points relatlng to connectmg up
the generator should be noted.

5.2 GLANDING
The terminal box is most conveniently glanded on either the right

or left hand side. Both panels are removable for drilling/punching
to suit glands/or glanding boxes. If single core cables are taken

through the terminal box side panel an insulated or non-magnetic .

gland plate should be fitted. -

Incoming cables should be supported from either below or above
the box level and at a sufficient distance from the centre line of
the generating set so as to avoid a tight radius at the point of
entry into the terminal box panel and allow movement of the
generator set on its anti-vibration mountings without excessive

stress on the cable.

Before rhaking final connections, test the insulation resistance of
the windings. The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used. Should

the insulation resistance be less than 5Mw the windings must be
dried out as detailed in the Service and Maintenance section of
this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and clamped with the nut provided.

To avoid the possibility of swarf entering
any electrical components in the terminal
box, panels must be removed for drilling.

Important !

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
‘as supplied from the factory. An earth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be

required to operate with the neutral earthed a substantial earth’

conductor (normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are.provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be requnred to be connected to the site
earth system.

Caution!  Reference to local electricity regulations

or safety rules should be made to ensure
correct earthing procedures have been
followed.

Q-Pulse |d TMS1068
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5.4 PROTECTION

It is the responsibility of the end user and his contractors/sub-
contractors to ensure that the overall system protection meets
the needs of any inspectorate, local electricity authority or safety
rules, pertaining to the site location.

To enable the system designer to achieve the necessary
protection and/or discrimination, fault current curves are available
on request from the factory, together with generator reactance
values to enable fault current calculations to be made.

Incorrect installation and/or protective
systems can result in personal injury
and/or equipment damage.

Installers must be qualified to perform
electrical installation work.

Warning !

5.5 COMMISSIONING

Ensure that all external cabling is correct and that all the
generating set manufacturer's pre-running checks have been
carried out before starting the set.

The generator AVR controls will have been adjusted during the )
generating set manufacturer's tests and should normally not*
require further-adjustment.

Should malfunction occur during commissioning refer to Service
and Maintenance section 'Fautlt Flndlng procedure (subsection.
7.4).
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SECTION 6
ACCESSORIES

It is important to recognise that:

Generator control accessories may be fitted, as an option, in the
generator terminal box. If fitted at the time of supply, the wiring
diagram(s) in the back of this book shows the connections. When
the options are supplied separately, fitting instructions are
provided with the accessory.

The following matrix indicates availability of accessories with the
differing AVRs.

Note the SX460 is not suitable for operation with accessories.

‘ Paraltel Manual .
AVR -ing Droqp Voltage VAr/PF ‘Current
Model or Astatic Reguilator Control Limit
SX440 v X v X
SX421 4 b 4 v b 4
MX341 4 v v X
mMx321 | v v | v v

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)

. remote voltage adjust (hand trimmer) can be fitted.

SX460 Remove link 1-2 on the AVR and connect
adjuster to terminals 1 and 2.
SX440, SX421 Remove link 1-2 at the auxiliary terminals

'MX341 and MX321  and connect adjuster to terminals 1 and 2.

6.2 PARALLEL OPERATION

Understanding of the following notes on parallel operation is useful
before attempting the fitting or setting of the droop kit accessory.
"""hen operating in parallel with other generators or the mains, it

essential that the phase sequence of the incoming generator
matches that of the busbar and also that all of the following
conditions are met before the circuit breaker of the incoming
generator is closed on to the busbar (or operational generator).

1 Frequency must match within close limits.
2. Voltages must match within close limits.
3. Phase angle of voltages must match within close limits.

" A variety of techniques, varying from simple .
synchronising lamps to fully automatic synchronisers,
can be used to ensure these conditions are met.

Failure to meet conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive mechanical and electrical
stresses, resuiting in equipment damage.

‘mportant !

~ ice connected in parallel a minimum instrumentation level per
nerator of voltmeter, ammeter, wattmeter (measuring total

power per generator), and frequency meter is required in order

to adjust the engine and generator controls to share kW in relation
to engine ratings and kVAr in relation to generator ratings.

True kW are derived from the engine, and speed
governor characteristics determine the kW sharing

between sets

Active 10/12/2014

and

2. KVAr are derived from the generator, and excitation control
characteristics determine the kVAr sharing.
Reference should be made to the generating set
manufacturer's instructions for setting the governor
controls.

6.2.1 DROOP

The most commonly used method of kVAr sharing is to create a

- generator voltage characteristic which falls with decreasing power -

factor (increasing kVAr). This is achieved with a current
transformer (C.T.) which provides a signal dependent on current
phase angle (i.e. power factor) to the AVR.

The current transformer has a burden resistor on the AVR board,
and a percentage of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtained by turning the
DROOQP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a sirhple two
generator system:- - : : .

Load at'pf coS Q
i o

i . ¥

Gen No. 1’
kW
kVAr
No. 1 Droop Greater
than No. 2 Droop
No. 2
kW .
No. 1
Z>
kVATr
No. 1 and No. 2
Droop Equal
e
// y
kw e /

AT T

No. 1 Droop less than
No. 2 Droop
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Generally 5% droop. at full load current zero p.f. is sufficient to
ensure kVAr'sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a

norminal level of droop. The final level of droop will be set during
generating set commissioning.

The following selting procedure will be found to be helpful.

6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should be
used - all are based on rated current level.

SET DROOFP TO 3%
‘SETDROOP TO 5%

(at full load current}
(at full load current)

0.8 PF. LOAD
Zero P.F. LOAD

Setting the droop with low power factor load is the most accurate.
Rui each generator as a single unit at rated frequency or rated
frequency + 4% depending upon type of governor and nominai
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP' control potentiometer to give droop in line with
ahove table. Clockwise rotation increases amount of droop. Refer
to Fig 9a, 9b, 9¢ or 9d for potentiometer locations,

iNote 1)

Reverse polarity of the C.T. will raise.the generator voltage with
load. The polarities $1-S2°shown on the wiring diagrams are
correct for clockwise rotation of the generator looking at the drive
ena. F\everse_d rotation requires S1-52 to be reversed.

‘Note 2) .
The most imporant aspect is to set all generators equal. The
precise level of droop is less critical.

- Note 3)
A generator operated as a single unit with a droop circuit set at
rated load 0.8 power factor is unable to maintain the usuai +/-
0.5% regulation. A shorting switch can be connected across 51-
52 to restore regulation for single running.

LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings.
Reverse power relays should be fitted to
trip main circuit breaker. LOSS OF
EXCITATION to the generator can result in
large current oscillations with consequent
damage to generator windings. Excitation
loss detection equipment should be fitted
on trip main circuit breaker.

Important !

6.2.2 ASTATIC CONTROL

The 'droop' current transformer can be used in a connection
arrangement which enables the normal regulation of the gen erator
to be maintained when operating in parallel.

This feature is only supplied from the factory as a fitted droop kit,
however, if requested at the time ol order, the diagrams inside
the back cover of this book will give the necessary site
connections. The end user is required to provide a shorting switch
tfor the droop currént transformer secondary.

Q-Pulse |d TMS1068
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Should the generator be required to be converted from standard
droop to 'astatic’ control, diagrams are available on request.

The seiting procedure is exactly the same as for DHOOF(

" {Subsection 6.2.1.1)

Important ! When using this connection arrangement a
shorting switch is required across each
C.T. burden (terminals S1 and $2.)The
switch must be closed a) when a
generating set is not running and b) when
‘a generating set is selected for single

running.

6.3 MANUAL VOLTAGE REGULATOR (MVR) MX341
and MX321 AVR

This accessory is provided as an 'emergency’ excitation system,

in the event of an AVR failure.

Powered from the PMG output the unit is manually set, but
automatically controls the excitation current, independent of
generator voltage or frequency.

The unit is provided with 'MANUAL', ‘OFF', 'AUTO" switching
faciity.

‘MANUAL'
- position connects the exciter field to the MVR output. Generator

output is then controlled by the operator adjusting the excitatioi‘
current.

'‘OFF
- disconnecis the exciter field from both MVR: and the normal
AVR, :

'AUTO!
- connects the exciter field to the normal AVR and the generator
output is controlted at the pre-set voltage under AVR control.

Switching mode of operation should be carried out with the
generator set stationary to avoid voltage surges on the connected
load, although neither the MVR nor AVR will be damaged should
the switching be carried outl with the set running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
SX421 and MX321 AVR

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or internal
AVR faults including the output power device.

With the MX321 AVR this accessory is supplied loose for fitting
in the control panel.

In the case of the SX421 the cricuit breaker is always supplieci.r

and wili normally be fitted in the generator.
Important! When the circuit breaker is supplied loose,
the AVR is fitted with a link on terminals
K1-K2 to enable operation of the AVR.
When connecting the circuit breaker this
link must be removed.
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6.4.1 RESETTING THE BREAKER

the event of operation of the circuit breaker, indicated by loss
- generator output voltage, manual resetting is required. When
in the-"tripped" state the circuit breaker switch lever shows "OFF".
To reset move the switch lever to the position showing “ON".

When fitted in the generator, access to the breaker is gained by
removal of the AVR access cover.

Terminals which are LIVE with the
generating set running are exposed when
the AVR access cover is removed.
Resetting of the circuit breaker MUST be
carried out with the generating set

Danger!  gtationary, and engine starting circuits

disabled.

The circuit breaker is mounted on the AVR mounting bracket

either to the left or to the right of the AVR depending upon AVR

poistion. After resetting the circuit breaker replace the AVR access

cover before restarting the generating set. Should resetting of
2 circuit breaker not restore the generator to normat operation,
ier to subsection 7.5. ’

AUTOMATIC VOLTAGE REGULATOR
LINKING AND ADJUSTMENTS,
K1-K2 Linked for
narmal operation.
K2 K P2 P3R4 XX X 3o z“‘@
wru [@] . A2'
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S2¢
N i
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[e] .2 SEaRE: >
v e :)'] L4
V5! 5!
. 6 N
V7 3 L7
' .8 - g .8 ..
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INDICATOR gBESgTESSY F(OR 2PH éoﬂ USE
LED b SENSING) WITH IPH
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[olofelistc e (] e an)
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AUTOMATIC VOLTAGE REGULATOR
LINKING AND ADJUSTMENTS.
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Fig. 9d

6.5 CURRENT LIMIT - MX321 AVR

These accessories work in conjunction with the AVR circuits to
provide an adjustment to the level of current delivered into a
fault. One current transformer (CT) per phase is fitted to provide
current limiting on any line to line or line to neutral fault.

Note: The W phase CT can also provide "DROOP". Refer to
6.2.1.1 for setting droop independent of current limit.

Adjustment means is provided with the "I/LIMIT" control
potentiometer on the AVR. Refer to Fig. 9d for location. If current
limit transformers are supplied with the generator the limit will be
set in accordance with the level specified at the time of order,
and no further adjustment will be necessary. However, should
the level need to be adjusted, refer to the setting procedure given
in 6.5.1.

6.5.1 SETTING PROCEDURE

Run the generating set on no-load and check that engine governor
is set to control nominal speed. -
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Stop the generating set. Remove the link between terminals K1-
K2 at the auxiliary terminali block and connect a 5A switch across
the terminals K1-K2. ‘

-Turn the "I/LIMIT" control potentiometer fully anticlockwise. Short
circuit the stator winding with a bolted 3 phase short at thé main

terminals. An AC current clip-on ammeter is required to- measure

the winding lead current. :
With the switch across K1-K2 open start the generating set.

Close the switch across K1-K2 and turn the "I/LIMIT" control
potentiometer clockwise until required current level is observed
on the clip-on ammeter. As soon as correct setting is achieved

open the K1-K2 switch.

Should the current collapse during the setting procedure, the

‘internal protective circuits of the AVR will have operated. In this

event shut down the set and open the K1-K2 switch. Restart the
set and run for 10 minutes with K1-K2 switch open, to cool the
generator windings, before attempting to resume the setting
procedure.

Important ! Failure to carry out the correct COOLING
procedure, may cause overheating and
consequent damage to the generator
windings. ) :

6.6 POWER FACTOR CONTROLLER (PFC3)
This accéssdry is primarily designed for those generator

applications where operation in parallel with the mains supply is
required.

. Protection against loss of mains voltage or generator excitation

is not included in the unit and the system designer must

incorporate suitable protection.

The electronic control uhit requires both droop and kVAr current -

transformers. When supplied with the generator, wiring diagrams
inside the back cover of this manual show the conections and
the additional instruction leaflet provided gives details of setting
procedures for the power factor controller (PFC3).

The unit monitors the power factor of the generator current and-

adjusts excitation to maintain the power factor constant.

‘This mode can also be used to control the power factor.of the

cables. Refer to the factory for appropriate details.

mains if the point of current monitoring is moved to the mains

it is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.

20
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SEC TION 7 -

SERVICE AND MAIN TENANCE

- Service and fault finding procedures
present hazards which can result in severe!
personal injury or death. Only personnel
qualified to perform electrical and
mechanical service should carry out these
procedures. '

Ensure engine starting circuits are
disabled before commencing service or’
maintenance procedures. Isolate any

Warhing !

- anti-condensation heater supply.

As part of routine maintenance procedures, periodic attention to
winding condition (particularly when generators have been idle
for a long period) and bearings is recommended. (Refer to
subsections 7.1 and 7.2 respectively). '

7.1 WINDING CONDITION

e condition of the windings can be assessed by measurement
“insulation resistance to earth.

Care should be taken when dealing with windings which are -

suspected of being excessively damp or dirty. The initial
measurement of insulation resistance should be established
using a low voltage (500V) megger type instrument and if
manually powered the handle should initially be turned slowly.

Full megger tests or any other form of high voltage test'should :

not be applied until the windings- have been drled out and if

-necessary cleaned

The AVR should be disconnected
and the resistance temperature '
detector (R.T.D.) leads grounded

Caution !

* during this test.

The windings have been H.V. tested

during manufacture and further _
H.V. testing may degrade the insufation
with consequent reduction in '
operating life. Should it be necessary to
demonstrate H.V. testing, for customer
acceptance, the tests must be carried out
at reduced voltage levels i.e. :
(Test Voitage = 0.8 (2 X Rated

Voltage +. 1000)

Important !

A 500V megger or similar mstrument should be used.
Disconnect any.earthing conductor connected between neutral
and earth and megger an output lead terminal U, V or W to earth.
The insulation resistance reading should be in excess of 1.0Mw
to earth. Should the insulation resistance be less than 1.0Mw-
the winding must be dried out as detailed below.

The above insulation resistance value is quoted for windings at
an ambient temperature of approximately 20°C.

It should be noted that as winding temperature increases, values
of insulation resistance may significantly reduce. Theretore, the
reference values for insulation resistance can only be established
with windings at a temperature of approximately 20°C

- - Should the values be less than quoted, drying out the generator

windings is essential.
Drying out may be carried out by directing warm air from a fan

heater or S|m|Iar apparatus into the generator air |nlets and/or
outlets.

Dunng drymg, air must be able. to flow freely through the generator

“in order to carry off the monsture

A!ternahvety, the alternator main stator windings may be short
circuited with a bolted 3 phase short at the main terminais and
the generating set run with the AVR disconnected at terminals X
and XX. A DC supply is connected to the leads X and XX (X
must be connected to the positive of the DC supply and XX to
the negative of the DC supply). The DC supply must be variable
from 0-24V. and capable of supplying 1.0 amp. An AC current
clip-on ammeter or similar mstrument is required to measure the
main stator-winding currént.

' Set the DC supply voltage to zero. Start the-generating setand

slowly increase the DC voltage to pass current through the main
stator winding. The current level should not exceed. the rated
current of the generator.

The short circuit must not be applied with
the AVR connected in circuit.
Current in excess of the rated generator

- current will cause damage to the windings.

Important !

During drying, the resistance should be measured at regular
intervals, typically every 15 minutes and a graph plotted of.
insulation resistance against time. The shape of the resulting
curve will be similar to Fig 1 below.

' Fig 1 illustrates a typical curvefor a generator which has absorbed

a considerable amount of moisture. The.curve indicates a
temporary increase in resistance, a fall, and then a graduat rise
to a steady figure. If windings are not very damp the dotted

pomon of the curve may not appear.

Eoint A

Resistance

Temp »

Fig. 10

- Drying should be continued after point “A” has been reached for

at least one hour.

Once the winding insulation resistarice has been raised to the
highest achievable level the I.R. (Insulation resistance) should

- be measured using a500V megger or similar type instrument.
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It is recommended that the main stator insulation resistance is
checked as follows:-

1. Separate the three neutral leads.

2. ground V and W phase and megger U phase to ground
ground U and W phase and megger V phase to ground
ground U and V phase and megger W phase to ground
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The generator must not be put into service if the following
minimum values cannot be achieved.

INSULATION RESISTANCE 1.0 Meg Ohm

If the minimum value of L.LR. cannot be achieved rewinding or
refurbishment of the main stator winding will be necessary.

7.2BEARINGS

All bearings are supplied sealed for life and are, therefore, not
regreasable.
Important! The life of a bearing in service is subject to
the working conditions and the
environment.

Important ! Long stationary periods in an environment
where there is vibration can cause false
brinnelling which puts flats on the ball and
grooves on the races.

Very humid atmospheres or wet conditions
can emulsify the grease and cause
corrosion.

Important ! High axial vibration from the engine or
misalignment of the set waII stress the
bearing.

The bearing, in service, is affected by a variety of factors that
together will determine the bearing life. We recommend that the
health of the bearings be monitored, using 'spike energy’ vibration
monitoring equipment. This will allow the timely replacement of
bearings, that exhibita detenoratlng trend,-during a major engine
overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could result in
bearing failure.

" Inthe event that ‘spike energy’ vibration monitoring equipment is
not available, it is strongly recommend that consideration be given
to changing the bearing during each ‘major engine overhaul'.

Belt driven application will impose an additional load on bearings.
The bearing life will therefore be significantly affected. It is
important that the side load limits given in SECTION 3 are not
exceeded and the health of the bearing is monitored more closely.

7.3 AIR FILTERS

The frequency of filter malntenancewnl depénd upon the severity
of the site conditions. Regllar mspechon of-the elements will be
required to establish when cleaning-is necessary.

7.3.1 CLEANING PROCEDURE

Removal of filter elements enables access
to LIVE parts.

Only remove elements with the generator
out of service.

Danger!

Remove the filter eleménts from the filter frames. Immerse
or flush the element with a suitable detergent until the
element is clean. Dry elements thoroughly before refitting. (

7.4 FAULT FINDING

Important ! Before commencing any fault finding
procedure examine all wiring for broken

or loose conections.

Four types of excitation control system, involving four types
of AVR, can be fitted to the range of generators covered by
this manual. The systems can be identified by a combination
of AVR type, where applicable, and the last digit of the
generator frame size designation. Refer to the generator
nameplate then proceed to the appropnate subsection as
indicated below:-

DIGIT  EXCITATION CONTROL SUBSECTION
6 SX460 AVR 7.4.1
4 SX440 AVR © 742
4 SX421 AVR 7.4.3
5 Transformer control 744
3 MX341 AVR 745
3 MX321 AVR 7.4.6

7.4.1 SX460 AVR - FAULT FINDING

No voltage 1. Check speed
build-up when 2. Check residual voltage. Refer to
starting set subsection 7.4.7.

3. Follow Separate Excitation Test
Procedure to check generator and
AVR.

—

Unstable voltage
either on no-load

. Check speed stability.
2. Check stability setting. Refer to

or with load subsection 4.6,
High voltage 1. Check speed.
eitheronno-load | 2. Check that generator load is not

or with load capacitive (leading power factor).
Low voltage 1. Check speed.

no-load 2. Check link 1-2 or external hand

« trimmer leads for continuity.

Low voltage 1. Check speed.

on-load 2. Check UFRO setting. Refer to

subsection 4.7.1.1.

. Follow Separate Excitation

Procedure to check generator and
AVR. Refer to subsection 7.5.
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7.4.2 SX440 AVR - FAULT FINDING

No voltage .
build-up when
starting set.

1.

Check link K1-K2 on auxiliary
terminals.

Check speed.

Check residual voltage. Refer to
subsection 7.4.7.

Follow Separaté Excitation Test
Procedure to check generator
and AVR. Refer to subsection
7.5. :

Unstable voltage

. Check speed stability.

either on no-load | 2. Check stability setting. Refer to
or with load. subsection 4.6.
High voltage 1. Check speed.
either on no-load | 2. Check that generator load is not
or with lead capacitive (leading power
factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or external hand
trimmer leads for continuity.
Low voltage |1. Check speed. |
on-load 2. Check UFRO setting. Refer to
subsection 4.7.1.1. :
3. Follow Separate Excitation

Procedure to check generator
and AVR. Refer tosubsection
7.5.

7.4.3SX421 AVR - FAULT FINDING

T

No voltage 1. Check circuit breaker 'ON'. Refer
build-up when to subsection 6.4.1.
starting set 2. Check speed.
3. Check residual voltage. Refer to
~ subsection7.4.7.
4. Follow Separate Excitation
Procedure to check generator
and AVR. Refer to subsection
7.5. :
Unstable voltage |1. Check speed stability.
either on no-load | 2. Check stability setting. Refer to
or with load subsection 4.6.
High voltage 1. Check speed.
either on no-load | 2. Check fink 1-2 or external hand
or with load trimmer leads for continuity.
' Check continuity of leads 7-8 -
and P3-P2 for continuity. _
3. Check that generator foad is not
capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or external hand

trimmer leads for continuity.

Q-Pulse |d TMS1068
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" Low voltage
on-load

. Check speed.
. Check UFRO setting. Refer to

subsection 4.7.1.1.

. Follow Separate Excitation to

check generator and AVR.
Refer to subsection 7.5.

Excessive
voltage/speed
dip on-load
switching

. Check governor response.
. Refer to generating set

manual. Check 'DIP' setting.
Refer to subsection 4.7.1 4.

7.4.4 TRANSFORMER CONTROL - FAULT FINDING

No voltage
build-up when
starting set

. Check transformers rectifiers. -
. Check transformer secondary

winding for open circuit.

Low volatge

. Check speed.
. Check transformer air gap

setting. Refer to. subsection
472,

High vbltage

. Check speed. _
. Check transformer air gap

setting. Refer to subsection
472

. Check transformer secondary

winding for short circuited turns.

Excessive
voltage drop
on-load

. Check speed drop on-load.
. Check transformer rectifiers.

Check transformer air gap
setting. Refer to subsection
4.7.2.
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7.4.6 MX321 AVR - FAULT FINDING

No vdltage
build-up when
starling set

11. Check link K1-K2 on auxliary

- terminals.

‘2. Follow Separate Excitation

Test Procedure to check
machine and AVR. Refer to
subsection 7.5,

Loss of wltage
when sef running

1. First stop and re-start set.
If no voltage or voltage
collapses after short time,
follow Separate Excitation Test
Procedure, Referto
subsection 7.5.

high followed
by collapse

Generator voltage

—_

. Check sensing leads to AVR.
2. Refer to Separate Excitation
Test Procedure. Refer to
subsection 7.5,

" Vo Itage unstable

either on no-load

-t

. Check speed stability.
2. Check "STAB" setting. Refer

voltage/speed dip
on load switching

or with load to Load Testing section for
procedure. :
Refer to subsection 4.6.

Low voltage 1. Check speed.

on-load 2. I comect check "UFRO"

setting. Refer to subsection
471.1.

Excessive 1. Check govemor response.

Refer to génerating set
manual. Check "DIP*
setfting. Refer to subsection
47.1.4.

Sluggish

switching

recovery on load

1. Check governor response,
Refer to generating set
manual. ‘

Q-Pulse |d TMS1068
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No voltage
build-up when
starting set

1.

Check link K1-K2 on awidliary
terminals. Follow Separate .
Excitation Test Procedure to
check machine and AVR,
Refer to subsection 7.5.

Voltage very slow
to build wp

—

. Check setting of ramp

potentiometer.
Referto 4.7.1.5.

Loss of voltage
when set running

—

. First stop and re-start set. fno |

voltage or voltage collapses
after short time, follow Separate
Excitation Test Procedure.
Refer to subsection 7.5.

Generator
voltage
high followed by
collapse

—

. Check sensing leads to AVR.
. Refer to Separate Excitation

Test Procedure. Refer to

subsection 7.5.

Voltage unstable

—

Check speed stability.

either on no-load 2. Check "STAB" setling. Refer to

or with load Load Testing section for
procedure. Refer to subsection |.
4.8, '

Low voitage 1. Check speed.

on-load 2. ff correct check "UFRO"

setting.
Refer to subsection 4.7.1.1.

Excessive’ 1. Check governor responses.

voltage/speed dip
on load switching

Refer to generating set
manual. Check "DIF"
setting. Refer to subsection

- 4714,

Siuggisﬁ
recovery on load
switching

. Check governor response.

Refer to generating set
manual. Check "DWELL"
setting. Refer to Load
Testing section 4.7.1.4.

Active 10/12/2014
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7.4.7 RESIDUAL VOLTAGE CHECK

Ais procedure is applicable to generators with either SX460 or
SX440 or SX421 AVR.

With the generator set stationary remove AVR access cover and
leads X and XX from the AVR.

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on $X440 or SX421 AVR. ‘

Stop the set, and replace leads X and XX on the AVR terminals.If

the measured voltage was above 5V the generator should operate

normally.

If the measured voltage was under 5V follow the proceedure
below.

Using a 12 volt d. c. battery as a supply clip leads from battery

negative to AVR terminal XX, and from battery positive through a:

“*~de to AVR terminal X. See Fig. 10.

A diode must be used as shown below to
ensure the AVR is not damaged.

Important !

E avR ©
) F2
F1
1000V
1A DIODE
[o] (0]
+
cCooOo oD
12 Volt Battery
: Fig. 11
iportant ! If the generating set battery is used for fleld

flashing the generator main stator .
neutral must bé disconnected from earth.

Restart the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 7 and 8 on SX460, P2-P3 on SX440 or SX421 which
should be between 170 and 250 volts.

Stop the set and unclip battery supply from terminals X and XX.
Restart the set. The generator should now operate normally. |f
no voltage build-up is obtained it can be assumed a fault exists in
either the generator or the AVR circuits. Follow the SEPARATE
EXCITATION TEST PROCEDURE to check generator windings,
rotating diodes and AVR. Refer to subsection 7.5.

5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVR can be checked
using the appropriate following section.

..5.1 GENERATOR WINDINGS, ROTATING DIODES and
PERMANENT MAGNET GENERATOR (PMG) '

7.5.2 EXCITATION CONTROL TEST.

7.5.1 GENERATOR WINDINGS, ROTATING DIODES
and PERMANENT MAGNET GENERATOR (PMG)

The resistances quoted apply to a
standard winding. For generators having
windings or voltages other than those
specified refer to factory for details.
Ensure all disconnected leads are isolated
and free from earth.

important !

Incorrect speed setting will give
proportional error in voltage output.

Important !

CHECKING PMG
Start the set and run at rated speed.

Measure the voltages at the AVR terminals P2, P3 and P4. These
should be balanced and within the following ranges:-

50Hz generators - 170-180 volts
60Hz generators - 200-216 volts

Should the voltages be unbalanced stop the set, remove the PMG
sheet metal cover from the non drive endbracket and disconnect
the multipin plug in the PMG output leads. Check leads P2, P3,
P4 for continuity. Check the PMG stator resistances between
output leads. These should be balanced and within +/-10% of
2.3 ohms. If resistances are unbalanced and/or incorrect the PMG .
stator must be replaced. If the voltages are balanced but low and
the PMG stator winding resistances are correct - the PMG rotor
must be replaced.

CHECKING GENERATOR WINDINGS AND

"ROTATING DIODES

This procedure is carried out with leads X and XX disconnected
at the AVR or transformer control rectifier bridge and using a 12
volt d.c. supply to leads X and XX. :

Start the set and run at rated speed.
Measure the voltageé at the main output terminals U, Vand W. If
voltages are balanced and within' +/-10% of the generator nominal

voltage, referto 7.5.1.1.

Check voltages at AVR terminals 6, 7 and 8. These should be

- balanced and between 170-250 volts.

if voltages at main terminals are balanced but voltage at 6, 7 and

8 are unbalanced, check continuity of leads 6, 7 and 8. Where an

isolating transformer is fitted (MX321 AVR) check transformer
windings. If faulty the transformer unit must be replaced.

If voltages are uribalanced-, referto 7.5.1.2.
7.5.1.1 BALANQED MAIN TERMINAL VOLTAGES' .

If all volta'geé are balanced within 1% at thé main terminals, it

. can be assumed that all exciter windings, main windings and

25
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main rotating diodes are in good order, and the fault is in the
AVR or transformer control. Refer to subsection 7.5.2 for test
procedure. :

If voltages are balanced but low, there is a fault in the main
excitation windings or rotating diode assembly. Proceed as follows
to identify:-
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Rectifier Diodes

The diodes on the main rectifier assembly can be checked with a
multimeter. The flexible leads connected to each diode should
be disconnected at the terminal end, and the forward and reverse
resistance checked. A healthy dicde will indicate a very high
resistance (infinity} in the reverse direction, and a low resistance
in the forward direction. A faulty dicde will give a full deflection
reading in both directions with the test meter on the 10,000 ohms
scale, or an infinity reading in both directions.

On an electronic digital meter a healthy diode will give a low
reading in one direction, and a high reading ini the other.

Replacement of Faulty Diodes

The rectifier assembly is spiit into two plates, the positive and
negative, and the main rotor is connected across these plates.
Each plate carries 3 diodes, the negative plate carrying negative
biased diodes and the positive plate carrying positive biased
diedes. Care must be taken to ensure that the correct polarity
diodes are fitted to each respective plate. When fitting the diodes

to the plates they must be tight enough to ensure a good -

mechanical and electrical contact, but should not be
ovenrtightened. The recommended torque 'ughtenlng is 4.06 -
4.74Nm (36-421b in}.

Surge Suppressor

The surge suppressor is a metal-oxide varistor connected across
the two rectifier plaies to prevent high transient reverse voltages
in the field winding from damaging the dicdes. This device is not
. polarised and wiii show a virtually infinite reading in both directions
with an ordinary resistance meter. If defective this will be visible
by inspection, since it will normally fail to short c1rcunt and show
signs of disintegration. Replace if faulty.

Main Excitation Windings

if after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then
the main rotor, exciter stator and exciter rotor winding resistances
should be checked (see Resistance Charts), as the fault must
be in one of these windings. The exciter stator resistance i5
measured across leads X and XX. The exciter rotor is connected
to six studs which also carry the diode lead terminals. The main
rotor winding is connected across the two rectifier plates. The
respective leads must be disconnected before taking the readings.

Resistance values should be within +-10% of the values giv'en
in the table below:-

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

- If voltages are unbalanced, this indicates a fault on the -mag”

stator winding or main cables to the circuit breaker, NOTE: Faul,
on the stator winding or cables may also cause noticeable load
increase on the engine when excitation is applied. Disconnect
the main cables and separate the winding leads U1-U2, U5-U6,
V1-V2, V5-VB, W1-W2, W5-WE to isolate each winding section.
(U1-L1, U2-L4 on single phase generators).

Measure each Section resistance - values should be balanced
and within +/-10% of the value given below:-

AVR CONTROLLED GENERATORS

Frame SECTION RESISTANCES

Sizo Winding 311 | Winding 17 | Winding 05 | Winding 06
uce2C 0.08 0.14 0.045 0.03
uc22D 0065 | 0.1 0.033 0.025
UC22E 0.05 0.075 0.028 0.02
uc22F 0.033 0.051 0018 |, 0012
ucazza 0.028 0.043 0014 . Lo . 001 .
uc27C 0.03 c.044 -
uca7D 0.023 0032 -
ucz7E 0.016 0.025 - .
UGC27F 0.012 0.019
ucz7G 0.011 0013 - -
uce7H 0os | 0014 - -
uce7d 0.07 . 0.012 ] -

TFIANSFOFI"I"_J_‘ER CONTROLLED GENERATORS

SECTION RESISTANCES, 3 PHASE WINDINGS

Frame o
Slzs 3sov | : 400V 415V | 418V 460V
S0Hz | 50Hz | SoHz | 60Hz 60Hz
uce2c | 0059 | 0078 .| oos2 | 0055 | 0059
uceen 0.054 0.056 0.057 0.049 0.054
UC22E | 0.041 0.05::| 0053 | 0038 0.041
UG22F | 0.031 0031° 7" 0033 | 0025 | 0031
UC23G | 0022 0026 | 0028 | 0021 0.022

Frame Main Exciter Stator y Exci;er

Size . Rotor . Type 1 Type 2° Type 3™ Rator
ucz2C 0.59 21 28 138 0.142
uc2eD | 064 21 28 138 0.142
Uc22E 069 20 30 155 0.156
uc22F 0.83 20 30 155 0.156
UC22G 0.94 20 30 155 0.156
uczarzc 114 20 - - " 01156
ucz7D | 1.25 20 - - 0.156
UC27E 1.4 20 . . 0.182
Uc27F 1.6 20 - - 0.182
uc27G 1.76 20 . - 0.182
uca27H 1.92 20 - - 0.182
uczzJ 22 20 - - 0.182

Q-Pulse |d TMS1068

* Used with 1 phase transformer controlled 3 phase or 1 phase
generators.

** Used with 3 phase transforrner controlled 3 phase generators. 25
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Measure insulation resistance b etwetn sections and each section

to earth.

Unbalanced orincorrect winding resistances and/or low insulation
resistances to eanrth indicate rewinding of the stator will be
necessary. Refer to.removal and replacement ot compaonent
assemblies subsection 7.5.3.

7.5:2 EXCITATION CONTROL TEST
7.5.2.1 AVR FUNCTION TEST

All types of AVR's can be tested with this procedure:

1. Remove exciter field leads X & XX (F1 & F2) from the AV©
terminals X & XX (F1 & F2). (

2. Connect a 60W 240V household lamp 1o AVR terminals

X & XX (F1 & F2).
3. Setthe AVRVOLTS control potentiometer fully clockwise.

4. Connect a 12V, 1.0A DC supply to the exciter field leads
X & XX (F1 & F2) with X (F1) to the positive.
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7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHOUT

5. Start the generating set and run at rated speed.

Check that the generator output voltage is within +/-10% of
. rated voltage.

(

Caution!  when lifting single bearing generators,
care is needed to ensure the generator
frame is kept in the horizontal plane.

The rotor is free to move in the frame and
can slide out if not correctly lifted.

_Incorrect lifting can cause serious
personal injury.

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on §X440
or SX421 AVR should be between 170 and 250 volts. If the
generator output voltage is correct but the voltage on 7-8 {or P2-
P3) is low, check auxiliary leads and connections to main
terminals. '

Voltages at P2, P3, P4 terminals on MX341 and MX321 should -
be as givenin 7.5.1. 7.5.3.1 REMOVAL OF PERMANENT MAGNET
. ' : GENERATOR (PMG)

The lamp connected across X-XX should glow. In the case of the

§X460, SX440 and SX421 AVRs the lamp should glow 1.
continuously. In the case of the MX341 and MX321 AVRs the

lamp should glow for approximately 8 secs. and then turn off.

Remove 4 screws holding the sheet metal cylindrical cover at’
the non-drive end and remove the cover.

Failure to turn off indicates faulty protection circuit and the AVR = 2. Disconnect the in line connector from the PMG stator (3 wires
should be replaced. Turning the "VOLTS" control potentiometer © 9o tothis connector). It may be necessary to cut off the nylon
fu||y anti-clockwise should turn off the lamp with all AVR types. cable tie first.
ould the lamp fail to light the AVR s faulty and should be 3. Remove the 4 threaded pillars and clamps holding the PMG
saced. stator onto the end bracket.
, o 4. Tapthe stator'out of the 4 spigots and withdraw. The highly
Important!  After this test turn VOLTS control magnetic rotor will attract the stator. Take care to avoid contact
pqtentlometer fully anti-clockwise. - which may damage the windings.
7.5.2.2 TRANSFORMER CONTROL 5. Remove the bolt in the centre from the rotor shaft and puli off

the rotor. It may be necessary to gently tap the rotor away.
Take care to tap gently and evenly - the rotor has ceramic

Q-Pulse |d TMS1068

- The transformer rectifier unit can only be checked by continuity,
:sistance checks and insulation resistance measurement.

Two phase transformer

Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3 and T2-T4. These will be a low value but should be
balanced. Check that there is resistarce in the order of 8 ohms

between leads 10 and 11. Check insulation resistance of each .

winding section to earth and to other winding sections.

Low insulation resistance, unbalanced primary resistance, open

or short circuited winding sections, indicates the transformer unit -

=hould be replaced.

nree phase transformer

Separate primary leads T1 -T2-T3 and secondary leads 6-7-8and -

10-11-12. L
Examine windings for damage. Measure resistances across f1-
T2, T2-T3; T3-T1. These will be low but should be balanced.
Check that resistances are balanced across 6-10, 7-11 and
8-12 and in the order of 18 ohms. '

" Check insulation resistance of each wundmg section to earth and
to other winding sections.

Low insulation resistance, unbalanced primary or secondary
winding resnstances open or short circuited winding sec'nons
~ indicates the transformer unit should be replaced._

.ectifier units - Three phase and single phase

With the leads 10-11-12-X and XX removed from the rectifier
unit (lead 12 is not fitted on single phase transformer rectifier
units), check forward and reverse resistances between terminals

»-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter.

~ low forward resistdnce and high reversé resistance should be
read between each pair of terminals. If this is not the case the
unit is faulty and 'should be replaced.

magnets which are easily broken by shock.
Important ! The rotor assembly must not be dismantled.
Replacemerit is a reversal of the above procedure.
7.5.3.2 REMOVAL OF BEARINGS

Position the main rotor so that a full pble
face of the main rotor core is at the
bottom of the stator bore.

Important !.

‘ay

- rotor assembly has been removed OR more simply by removal
of endbracket(s). Referto 7.5.3.3. and 7.5.3.4. .

The bearings are pre-packed. with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft

with 3 leg or 2 leg manual or hydraulic bearing pullers.

SINGLE BEARING ONLY: Before trying to-puil off the bearing

remove the small circlip retaining it. -

When fitting new bearings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place

ensuring that it contacts the shoulder on the shaft.
Refit the retaining circlip on single bearing generators.

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1. Remove exciter leads X+, XX- at the AVR.

2. Slacken 4 bolts (2 each side) situated on horizontal centre

line holding the terminal box.

Remove 2 bolts holding lifting lug, at the non-drive end, and
remove lug.

27
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NOTE: Removal of the bearings may be effected either after the

Page 207 of 417 .



Q-Pulse |d TMS1068

SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

PMG (if fitted)
or

Remove shallow sheet metal cover (4 screws) at the non-drive
end.

Ease up the terminal box and support clear of the non-drive
endbracket.

Remove 6 bolts holding the non-drive endbracket to the
stator bar assembly The endbracket is now ready for
removal

Replace the lifting tug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

Tap the endbracket around its perimeter to release from

the generator. The endbracket and exciter stator will come.

away as a single assembly.

Remove the 4 screws holding the exciter stator to-the
endbracket and gently tap the exciter stator to release it.
Replacement is a reversal of the above procedure.'

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7.5.3.1
or ' .

Remove the four screws holding the sheet metal cover at the
non drive end and remove cover. '

Remove sheet metal cylindrical cover (4 screws) over

With the PMG rotor removed single
bearing generator rotors are free to move
in the frame. Ensure frame is kept in the
horizontal plane when lifting.

Caution !

TWO BEARING GENERATORS

.1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover.

Remove the bolts holding the adaptor to the endbracket
at the drive end.

Tap off the adaptor. It may be preferred to sling the adaptor
first depending on its size and weight.

Ren;nove the screens and louvres (if fitted) at each side on the
drive end.

Now ensure that the rotor is positioned with a full pole face at the
bottom centre line. This is to avoid damage to the bearing exciter,
or rotor winding, by limiting the possibie rotor downward
movement to the air gap length.

5.

Remove 6 Bol,ts h‘oldlng drive endbracket onto~ adaptor rlng“

£

DE. The boltheads face-towards the_non- drive end, The L

top bolt passes through the centre of the Ilﬂlng ug’

'Tap the drive endbracket away from the adaptor r|ng DE
and withdraw the endbracket.

Ensure the rotor is supported at the drive end on a sling.

Tap the rotor from the non-drive end to push the bearing clear
of the endbracket and its position within an 'O’ ring.

Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported all the time.

.28
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SINGLE BEARING GENERATORS

1. Remove the screws, screens and louvres (if fitted) at eac
side on drive end adaptor.

2. UCI224, UCI274, UCM224, UCM274, UCD274 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.
The bolt heads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

2a. UCD224 Only

Remove 6 boits holding the adaptor at the drive end.
It may be preferred_to sling the adaptor on a hoist.

3. UCi224, UCI274, UCM224, UCM274, UCD274 Only

Tap ihe adaptor away from stator bar adaptor ring.

- 3a. UCD224 Only

Tap the adabtor away from stator bar assembly.
ALL SINGLE BEARING GENERATORS

4. Ensure the rotor is supported at drive end on a sling.

5. Tap the rotor from the non-drive end to push the bearing

clear of the endbracket and its position within an 'O’ ring.

Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensu
that it is fully supported at all times.

(

Replacement of rotor assemblies is a reversal of the procedures
above.

Before commencing re-assembly, components should be checked
for damage and bearing(s) examined for loss of grease.

Fitting of new bearing(s)'is recommended during major overhaul.

Before replacement of a single bearing rotor assembly, check
that the drive discs are not damaged, cracked or showing other
signs of fatigue. Also check that the holes in the discs for drive
fixing screws are not elongated.

Damaged or worn components must be replaced.

. When major components have been
replaced, ensure that all covers and
guards are securely fitted, before the

_generator is put into service.

Caution !

. 7.6 RETURNING TO SERVICE

LA
t

\‘ After rectification of any faults found, remove all test connections

and reconnect all control system leads.

Restart the set and adjust VOLTS control potentiometer on AVR
controlled generators by 'slowly tumning clockwise until rated
voltage is obtained. -

Refit all terminal box covers/access covers and reconnect heate:
supply.

Failure to refit all guards, access covers
and terminal box covers can resuilt in
personal injury of death.

Caution!
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SECTION 8

( SPARES AND AFTER SALES SERVICE
8.1 RECOMMENDED SPARES

Service parts are conveniently packaged for easy identification.
- Genuine parts may be recognised by the Nupart name.

We recommend the following for Service and Maintenance. In
critical applications a set of these service spares should be held
with the generator. .

AVR Controlled Generatdrs

1. Diode Set (6 diodes with surge suppressor) RSK 2001
2. AVR SX440 E000 24030
AVR SX460 E000 24602
AVR SX421 E000 24210
AVR MX321 . E000 23212
AVR MX341 E000 23410
3. Non drive end Bearing uczz 051 01032
ucaz 051 01049
~+.  Drive end Bearing uc22 . 051 01044
' uc2y 051 01050

Transformer Controlled Generators (UC22 Only)

1. Diode Set (6 diodes with surge suppressor) RSK 2001

. 2. Diode Assembly E000 22006
( Non drive end Bearing Uc22 051 - 01032
~ 4. Drive end Bearing . ucz2 - 051 01044

When ordering parts the machine serial number or machine
identity number and type should be quoted, together with the
part description. For location of these numbers see paragraph
1.3 :

Orders and engquiries for parts should be addressed to:

Newage International Limited

Nupart Department

™0 Box 17, Barnack Road
TAMFORD '

Lincolnshire

PE9 2NB

ENGLAND

Telephone: 44 (0) 1780 484000
Fax: 44 (0) 1780 766074

Or any of our subsidiary companies listed on the back cover.

8.2 AFTER SALES SERVICE

- Afull technical advice and on-site service facility is available from '
our Service Department at Stamiord or through our Subsidiary
ompanies. A repair facility is also avajlable at our-Stamford
orks.

T
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PARTS LIST
TYPICAL SINGLE BEARING GENERATOR
Plate Ref. Description Plate Ref. Description

1 Stator 25 Main Rectifier Assembly - Reverse
-2 Rotor 26 Varistor

3 Exciter Rotor 27 Diode - Forward Polarity

4 Exciter Stator 28, Diode - Reverse Polarity

5 N.D.E. Bracket 29 Lifting Lug - D.E.

6 CoverN.D.E. 30 Lifting Lug - N.D.E.

7 Bearing 'O' Ring-N.D.E. 31 Frame to Endbracket Adaptor Ring

8 Bearing N.D.E. 32 Main Terminal Panel

9 Bearing Circlip N.D.E. 33 Terminal Link

10 D.E. Bracket/Engine Adaptor 34 Edging Strip

11 D.E. Screen 35 Fan

12 Coupling Disc 36 Foot Mounting Spacer

13 Coupling Bolt 37 Cap Screw

14 Foot 38 AVR Access Cover

15 Frame Cover Bottom 39 AVR Anti-Vibration Mounting Assembly

16 Frame Cover Top 40 Auxiliary Terminal Assembly

17 Air Inlet Cover

18 Terminal Box Lid

19 Endpanel D.E.

20 Endpanel N.D.E.

21 AVR

22 Sidé Panel

23 AVR Mounting Bracket

24 Main Rectifier Assembly - Forward
N.D.E. Non Drive End
D.E. Drive End
PMG Rermanent Magnet Generator
AVR Automatic Voltage Regulator

Active 10/12/2014
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PARTS LIST
TYPICAL TWO BEARING GENERATOR
Plate Ref. Description Plate Ref. Description
1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Exciter Rotor 27 Diode - Forward Polarity
4 Exciter Stator 28 Diode - Reverse Polarity
5 N.D.E. Bracket 29 Lifting Lug - D.E.
6 CoverN.D.E. 30 Lifting Lug - N.D.E.
7 Bearing 'O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 Bearing N.D.E. 32 Main Terminal Panel
9 Bearing Wave Washer D.E. 33 Terminal Link
10 D.E. Bracket 34 Edging Strip
11 D.E. Screen 35 Fan
12 Bearing D.E. 36 Foot Mounting Spacer
14 Foot 37 Cap Screw ’
15 Frame Cover Bottom 38 AVR Access Cover
16 "~ Frame Cover Top 39 AVR Anti-Vibration Mount
17 Air Inlet Cover 40 Auxiliary Terminal Assembly
18 Terminal Box Lid 42 PMG Exciter Rotor
19 Endpanel D.E. 43 PMG Exciter Stator
20 Endpanel N.D.E. 44 PMG Bolt
21 AVR ¢ 45 PMG Pillar
22 Side Panel 46 PMG Clamp
23 AVR Mounting Bracket 47 PMG Dowel -
24 Main: Rectifier Assembly - Forward
N.D.E. Non Drive End
D.E. Drive End
PMG Permanent Magnet Generator
AVR - Automatic Voltage Regulator
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- TYPICAL TWO BEARING GENERATOR
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, PARTS LIST
TYPICAL TWO BEARING (SERIES 5) GENERATOR
Plate Ref. Description Plate Ref. Description

1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Ex0|ter Rotor 27 Diode - Forward Polanty
4 Excnter Stator 28 Diode - Reverse Polarity
5 N. D £. Bracket 29 Lifting Lug - D.E.
6 Cov‘e‘r N.D.E. 30 Lifting Lug - N.D.E.
7 Bearing '‘O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 ‘Bearing N.D.E. 32 Main Terminal Panel
9 'a.l;Beanng Wave WasherD.E. 33 Terminal Link
10 D.E. Bracket 34 Edging Strip
11 D.E. Screen 35 Fan
12 Bearlng D.E. 36 Foot Mounting Spacer
13 37 Cap Screw
14 Foqt
15 Frame Cover Bottom
16 Frame Cover Top
17 Air Inlet Cover
18 Termmal Box Lid

19 Endpanel D.E.
20 Endpanel N.D.E.
21 Series 5 Control Gear
22 Side Panel
23 s _
24 Main Rectifier Assembly - Forward

N.D.E. Non Drive End

D.E. Drive End
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Diode Leads & Exciter Rotor
Leads fitted as shown on assembly

SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

r

Fig. 14.

ROTATING RECTIFIER ASSEMBLY _

A Exciter Rotor Leads

77

9 .
L% Diode Lead Assembly

i 57

Scrap Section A-A

L7

Active 10/12/2014

Plate Ref.

Description

)
<

SOONOU B WN =

Hub

Fin

Diode (fwd)
Diode (rev)
Hx. Screw
Hx. Nut

PIl. Washer
SC. UWasher
Varistor

Hx. Screw

N =2 00000 WwWwN =

NOTES:
Fitting of Diodes.

1. - Underside of diodes to be sméared with Midland Silicone

'Heat Sink' compound type MS2623. This compound
must not be applied to the diode threads.

For Nupart rectifier service kit see page 28.

Diodes to be tightened to a torque of 2.03 - 2.37 Nm. -

™
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This manual is available in the following languages on request:
English, French, German, italian and Spanish.

Cenne manual er til radighed pa felgende sprog: engelsk, fransk, tysk, italiensk og spansk.
Denne handboken er tilgjengelig p& de foigende sprakene: engelsk, fransk, tysk, italiensk og spansk.

Sur simple demande, ce manuel vous sera fourni dans 'une des langues suivanies: anglais, frangais, allemand, italien,
espagnol,

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhéltlich: Englisch, Franzdsisch, Deutsch, ltalienisch, Spanisch.
Deze handleiding is op verzoek leverbaar in de velgende talen: Engels, Frans, l'_)uitsT aliaans, Spaans.

Este manual pode também ser obtido nas seguintes linguas: inglés, francés, aleméo, ilaliano e espanhol..

Ta&ma késikirja on suaataviésa pyynnosta seuraavila kielilla: Englanti, ranska, saksa, italia, espanja.

Il presente manuale & disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo.

Este manual también puede solicitarse en los siguientes idiomas: inglés, francés, aleman, ilaliano e espariol.

AuTd To EYXELPIBIO 0BNYWY Xproewg SlaTiBeTal oTig AkOACUBEG YAWOOES kA TOMY ALTROEVE: Ayyhika, MaAAIKa
Fepuavikd, ITahkd, lonavika,

40
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A.C. GENERATOR WARRANTY
WARRANTY PERIOD

A.C. Generators

In respect of a.c. generators the Warranty Period is sighteen months from the date when the
goods have been netified as ready for despatch by N.1. or twelve months from the date of first
comeissioning {whichever is the sherer period). '

DEFECTS AFTER DELIVERY

Woe will make good by repair or, at our option, by the supply of a replacement, any fauit which
under proper use appears n the goods within the period specified on Clause 12, and is found
an examination by us to be solely due to defective material and werkmanship; provided that the
defective part is promptly returned, carriage paid, with all identification numbers and marks
intact, or our works or, if appropriate to the Dealer who suppiied the goods.

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (viai sea
reight if outside the UK)."

We shall not be liable for any expenses which may be incurred in removing or replacing any part
sent to us for inspection or in fitting any replacement supplied by us. We shall be under no
liability for defects in any goods which have not been properly installed in accordance with N.I.
recommended installation practices as detailed in the publications 'M.I. Instaliation, Service and
Maintenance Manuai' and 'N.I. Application Guidelines', or which have been improperly stored

“or which have been repaired, adjusted or altered by any persan except curselves or our authorised

Aagents, or in any second-hand goods, proprietary articles or goods not of our own manufacture

" although supplied by us, such articles and goods being covered by the warranty (if any) given
by the separate manufacturers.

Any claim under this clause must contain fuily particulars of the alleged defect, the description
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number
(as shown on the manufacturers identification plate) or for Spares the order reference under
which the goods were supplied.

Our judgement in alt cases of claims shall be final and conclusive and the claimant shall accept
our decision an all questions as to defects and the exchange of a part-or parts.

Turliability shali be fully discharged by either repair or replacement as above, and in any event
hall not exceed the current list price af the defective goods.

Ourliability under this clause shall be inlieu of any warranty or condition implied by law asto the
quality or fitness for any particular purpose of the goods, and save as expressly provided in this
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of
defects in goods delivered or for any injury, damages orloss resulting from such defects or from
any work undone in connection therewith.

MACHINE SERIAL NUMBER

J
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NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS:

PO BOX 17

BARNACK ROAD

STAMFORD

LINCOLNSHIRE

PE9 2NB ENGLAND

Telephone: 44 (0) 1780 484000

Fax:
Web site:

44 (0) 1780 484100
www.newagestamford.com

SUBSIDIARY COMPANIES

NEWAGE ENGINEERS PTY. LIMITED

NEWAGE NORGE A/S

1 AUSTRALIA: 7. NORWAY:
PO Box 6027, Baulkham Hills Business Centre, Jkern Naeringspark, Kabeigt. 5
Baulkham Hills NSW 2153. . Postboks 28, @kern, 0508 Oslo
Telephone: Sydney (61) 2 9680 2299 Telephone: Oslo (47) 22 97 44 44
Fax: (81) 2 9680 1545 Fax: (47) 22 97 44 45
2 CHINA: WUXI NEWAGE ALTERNATORS LIMITED 8 SINGAPORE: NEWAGE ASIA PACIFIC PTELIMITED
Plot 49-A, Xiang Jiang Road . 10 Toh Guan Road #05-03
Wuxi High - Technical Industrial Dev. Zone TT.International Tradepark
Wuxi, Jiangsu 214028 Singapore 608838
PR of China . Telephone: Singapore (65) 794 3730
Tel: (86) 510 5216212 Fax: (65) 898 9065
Fax: (86) 510 5217673 Telex: RS 33404 NEWAGE
3 GERMANY: NEWAGE ENGINEERS G.m.b.H. 9 SPAIN: - STAMFORD IBERICA S.A.
Rotenbrickenweg 14, D-22113 Hamburg. Ctra. Fuenlabrada-Humanes, km.2
Telephone: Hamburg (49) 40 714 8750 Poligono Industrial "Los Linares"
Fax: (49) 40 714 87520 C/Pico de Almanzor, 2
: ) E-28970 HUMANES DE MADRID (Madrid)
4 INDIA: C.G.NEWAGE ELECTRICAL LIMITED Telephone: Madrid (34) 91 604 8987/8928
C33 Mide, Ahmednagar 414111, Maharashtra. Fax: (34) 91 604 81 66
Telephone: (91) 241 778224 )
Fax: (91) 241 777494 10 US.A.: NEWAGE LIMITED
4700 Main St, N.E.
5 ITALY: NEWAGE ITALIA S.r.l. Fridley
Via Triboniano, 20156 Milan. Minnesota 55421 .
Telephone: Milan (39) 02 380 00714 Telephone: (1) 800 367 2764 )
Fax: (39) 02 380 03664 Fax: (1) 800 863 9243 : C
6 JAPAN: NEWAGE INTERNATIONAL JAPAN

— Q-Pulse Id TMS1068

8 - 5 - 302 Kashima

.Hachioji-shi

Tokyo, 192-03
Telephone: (81) 426 77 2881
Fax: (81) 426 77 2884
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GE Fanue Automation

Series 90™-30 PLCs

The Series 99™-30 PLCs are a family of
controllers, I/0 systems and specialty
mpdules designed to meet the demand for
versatile industrial solutions. With its
single overall control architecture, the
Series 90-30 has been the PLC of record in
over 200,000 applications, such as high-
speed packaging, material handling,

complex motion control, water treatment,

continuous emissions menitoring, mining,

food processing, elevator control,

injection molding and many more.

Thanks to its modular design, the Series 90-30 offers unmatched versatility. Configure just the system you need, saving critical
space and reducing cost.

With over 100 1/0 modules, the Series 80-30 PLC can be adapted to a wide range of applications.

* Digital interfaces for push buttons, switches, proximity sensors, relays, contactors and many other devices
» Analog modules with varying degrees of resolution for flow, temperature or pressure applications

* Direct connect wiring or remote termination

* Local or remote 1/0 systems

Series 90-30 Ethernet communications provide a real-time link between the plant floor and the boardroom. You can begin with an
Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 80-30 Ethernet
module supports both SRTP and Modbus TCP/IP application protocols.

The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the system that's ideal today, while
leaving open the option of creating a more powerful system tomorrow — without having to change your application software.

Motion control integrated into the Series 30-30 fosters high performance point-to-point applications.

A variety of Series 90-30 field bus interfaces enables distributed control and/or I/0. Choose from Ethernet EGD, Profibus-DP™,
Genius®, DeviceNet™ and Interbus-S™ modules. Field Bus interface modules are easy to install and quick to configure. Plug them
into an existing system or design a new system around them.

Ease of programming is a strong suit of the Series 80-30. Choose the programming options that meet your needs: Windows®-based
IEC programming, advanced C or State Logic®. Floating point math, PID, indirect addressing, array moves and sequencing are just a
few of the over 200 instructions available.

The Series 80-30 stands out among small controls for offering redundancy options. The Series 90-30 is the low-cost solution for
high availability applications, with redundant CPUs and power supplies.

Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY® Machine Edition Logic Developer PDA software
allows you to interface a Palm® handheld device to your Series 90-30 controller. With Logic Developer PDA, you can
monitor/change data, view diagnostics, force ON/OFF, and configure machine setup — saving you time and increasing productivity.
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St ) T LA A Elag e SRR L
(CRIIMDL2 120 VAC Isglnad Inpun {8 Poims) ICEXIMOLGE 24 VOC Input, Nag/Pos Logic, } mens Fitiar {16 Poims)
ICE9IMOL7IL 240 VAL |solated Inpur (8 Painis) C6XIMDLBAS 48 VOC inpur, Nag/Pos Logic, | misc fiker, NegiPos Logic {16 Points)
CE9IMDLID 12D VAL Inpur {16 Paints} ICETIMDLES) 24 VOC Input, §ag/Pos Logic, 2maac Ailte: {32 Points)
ICB9IMEBL4L 24 VACYOC Inpus (16 Points) ICERMOLES 502 VOC (TTL Inpun, Neg/Pus Logic, (32 Péints)
(CE9IMOLE? 125 VOC Input {8 Palms} . CETMOLESS 24 VDG Input, Nsg/Pos Logic, | my, (12 Poinas)
{CETMBLEM 2% YOT Input Neg/Pos Lagic 1A Paints) IC6TACCH0  Input Simulgter Module (& Points}

iC63IMOLB4S 2% YO Input, Neg/Pos Logic {15 Points)

(CE9IMOLII0 120 VAC Qutpi, 0.5 Amy (12 Paints) {CEIMOLTAD 12724 VOC Output, 0.5 Amp, Pesitive Logic (16 Pointal
ICEIMOLIXN  1Ay24D VAL Outpur, 2 Amp [8 Poiis| ICEAMOLT4I 12124 VOC Output, 0.5 Amp, Hegativs Legre 116 Poims)
IC5IIMOLI40 120 VAL Dutput, 0.5 Amp (15 Points) ICEIIMOLT4Z 12724 VOO Dutpw. | Amp, Positive Lagic (36 Points), Fused
(CE33MOLIM 120740 VAT tsolated Dutput, 2 Amp (5 Points} . ICEmMOL743 4B VDC Durpuy, 0.5 Amps, Positive Logic [8 Peints)
ICE23MOLTI 1224 VO Dutpur, 2 Amp, Positive Logit (8 Pomns) ICETIMOLTSE 32724 VOC Quiput, Negetiva Logic {32 Points)

IC593MOLI31 1174 VOC Dutpur, 2 Amp, Negative Logic {8 Paims) ICB3MDLIS1 1224 VIC Ouiput, Positive Logic {32 Paints)

ICESIMDLTR 1224 VDT Sutpur, 0.5 Amp, Positive Logic {8 Poinrs] ICESIMBLTES2  SOUZA VOC (TTL) Quput Magetive Lagic, {31 Peims)
[CE93MDLI  Vif24 VDE Duiput, 0.5 Amp, Nagative Logic (8 Paints} ICBBMOLTS3  $224 VDT Outpun, Positiva Logic 7 Peints)

(CE93MOLIM 125 VDT Dulput, (6 Points)

ICES3MOLE  Roley Qutpat, tselerad, 4 Amp (3 Poims) ICE53MOLMD  Relay Outpur, 2 Amp (16 Poiams}

IC593M0L331  Ralay Ortput, 8 Amp Farm B/C contects, Iscletad in 2 Graups of 4 (8 Pointe]

IC533MORI  Mixed Y0, 24 VOC Inpun (8 poims), Relay Duzpun (8 paints) ICE3MARSI0  Mined Ir0, 120 VAC Input {f Points}, Raley Ourpun {B Paints]
IC583AL67H  Anstog Input, Vokage/Cumrant, 4 Channels IC531A16222  Analog input, Vohage {8 Single/d Differential Channels
1C693ALG 221 Anglog Input, Currart, 4 Channels 1C60ALG27 Anslag Inpyt, Cuerant, 16 Single Channels

ICE83ALG39G  Anelog Oulpur, Yoltege, 2 Channels |CBS3ALG92  High Denaity Analog Dutpwt {8 Channals)

ICE93ALG9Y Anslog Qurpuy, Current, 2 Channels
ICESIALG M2 Analeg Combo Modufa dIN20UT

ICES3APL300  High Spaed Counter |HSC} ICBS3APUIS  High Spead Coumer with Gray Cod# Encodar or en A QUAD B Encoder Input
ICE93APLD0]  Axis Positioning Madule |APM), | Axis ICES3DSMI0Z  Dighel Sarva Molion Contraller, ¥ Axis
IC58APU30?  Axis Poxitioning Madule [APM), T Axis ICES3D5MIM Digial Serva Motion Contraller, T-2 Axit of Qigital Sarva of |4 Axs Analeg Servo

ICA%IMDLIG0  Selproid Vatva Dvipyt (1} Poinuely24 VOC Ouwtput, 0.5 Amp, Pasitiva Logic (5 Poists}  ICBI3PTMIDI Pawar Transducer Modula, CT and PT Intarface 1 X/240 VAC |im cable}
IC533PCIMI0T  Progremmabie Coprocassar Module, 132 KB |47 KB Basic o T Progremi, 2 SerislPors  ICBSRTCME2  Tampereture Control Modube, {6} TC b and {8} 24 YDC Sohid Stats Oputs
CETIPCMIN  Programmable Coproc rasor Moduls, 540 KB (660 KB Basic or C Progrom), 2 Serinl Forn  ICETTCMM3  Tamperetue Corerd Module Extended Tsmparatuts Rengs, {81 TC In end

ICE33PTMIND  Powar Trangucar Module, CT and PT tmerfece 120/240 VAL {0.5m Ceble) {8) 24 VDT Solid State Dutpute
ICESIBEMIIN  Ganiug Buos Condrollar (Suppons A0 and [ stegrams) ICELPEMID  Profibus OF Maszar Madule
“ICE9ICMM3?  Communication Module, Genius {1 Khyte) GCM« (No Darmgram Sypgon) IC653PEMAT  Peafibus OF Siave Module
CBECMMITT  Communicetions Madula, CCM, RTU, SKP, and SNPx Protocals ICE3DNMZD  OovicaMet Mager Modiia
ICETICMM3I2T  Etharnat interince TCAAP Module, 10Mbs [Supponts SRTP end Madbus TCP/IP, No EGD}  ICEADNS201 DeviceNen Slava Moduls
ICE3ICPURE 5-Slot Aesa with CP U in Bzsa [5KByras User Progrem), Nat Expandsbla |C5%RCPUISD CPU 363 Madule [280KBytes Configucablia Ussr Memory, 4K V0, 3 Racks),

No Built-In Seriel Partt, Logic Exacutian is .Fimsec/K
JCEECPUIY 550l Besa with Turbo CPUin Base {Logic Execution is § meec), 1X Registers, |CETCPUIES CPU 263 Module {243KBytes Configurable liser Mamory 4K Y0, & Racks),

{12KBytez Usor Programl, ot Expandable 2 Buitt-In Serial Pores, Logic Execution is 22msec/X
ICETICPUTZ  10-Sot Sase with Turbg CPU in Busa |Lagic Fxacwion is & meec) 17Kbytes ICEmCPUE.  CPU 364 Modude (240KBtes Configurable User Memory 4K UD, 8 Racke}, No Buin-i Serid Para,
Usar Pragrem, Not Expandsble Built-in 10Mbs Etharnet, Supports SRTR, Channgls and EGD, Logic Execution is .22msee/K
\CEICPUAsD  CPL 350 Moduta {12KBytas Uras Momory, 4K /0, 8 Racksy, Mo BuiltIn Sariel Pors,  ICSTECPUIN CPY 274 Moduls (240KB ytas Configurabla trer Memary, No Buin-in Seral Ports,
Llogic Exscution is 22msoc/K Buikt-In 10/108Mb s with Buit-In Switch, Ethainst Supparts SATZ, EGO and No Channal
Support: Logic Exseution is 2imsac/K
(CE93CHSIY  Base, CPU, 10 Slots, Usa with CPUBZI/CSETRI and above ICBI3CHSI Bese, CPU, 5 Slats {use with CPUJIN/CSEN and above)
ICEXICHSTT?  Bose, Exgansion, 10 Slows IC5CHSI  Basa, Expensian, 5 Slets
ICBIICHS9I  Batw, Remots Expention, 10 Hers (700 fu] ICEBCHSI9  Bese, Remote Expansion, § Slots {700 1)
ICEIPWRITE  Power Supply, 1207240 YAC, 125 VOC, Standard, 30 W ICET3PWRI32  Powar Supply. 12 VOC, High Capacity, 10 Wats
JCEIIPWRIZZ  Fowar Supply, 24/48 VDC, Standard, X Waps ICEBACCI0  Redundarnt Fowsr Supply Buse [RPSH) with &} metsr cable v connert 1o Powes Supgry Adapter Moduls
WBTPWRIZB  Powar Supply, 48 VDC, Standerd, 30 wers ICES3ACCHT  Hadumdam Powar Supgly Bage with 0.5 matsr cabls Lo connact to Powss Supply Adapter Modula
ICEOPWASID  Powar Supply, 20140 VAC, 125 VOC, High Capacing, 70 Warts ICESRACC30  Radundanl Pewar Supply Adagter {RPSAI Modula, The RRSA raplicas the ptwver mpply
ICE9IPWR3IL  Power Supply, 24 VOC, High Capacry, 30 Wans o 8 CPU base or epénsion base end connacts Lo+ Redundant Powe Supply Base.
IC693ACCH0T  Rapiacemanmt Sattary, CPY & PCM (Cry. 2 (CE:CBLI1 Reck ta Aack Expansion Cela, 2 Meters .
ICETIACCIOT  High Capacity Bamary Pack IC6:CBL32 Rack 20 Reck Expansion Cebly, t5 Meters
1Q200ACC03  E2 Progiam Steia Fash Davice o1 CPUITY only) ICBTCHLII2  Recx 1o Rack Expansion Ceble, &.15 Meters, Shieldad
ICE3IACCIIG  Flller Module, Blenk Sior 1C533CHLI3 Reck to Aeck Expansion Cabla, § Matess
ICFmCa L Aack to Rack Expansion Catle, | Matar ICETCBLII4 Reck to Aeck Expansion Cable, 15 Meters, Shielded
ICE46MPPIO1  Logic Davalaper - PLC Professianel ICEAEMPHIN  Logit Developer PDA Softwere Tool with Cabls Adaptes

I TR

1E545MP5ET  Logic Deveioper - FLC Stgndard

© 2003 5E Fanuc Automation Ameritas, Inc. All Rights Reserved.
Senies A, YersaFro and LogicMaster arg tradamarks and Gaaivs is
4 registarad Tadamark of GE Fanue Artamation Amanieas, Inc,
Profibis-0P is 8 rademark of Profibus intametional, DeviceNetis &
wedemark of the Open DeviceNat Vendar Assecistion, Jac. Interbus-
5 s # vadamark of Phoanix Comact. Windows is a registerad
tradamark of Microsoht Corperation. State Logic is & registered
trademark of Adntek, inc. Paim i3 o tredemack of Palm, Inc.
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GE Fanuc Automation

Programmable Control Products

Series 90™-30 PLC
Installation and Hardware Manual

GFK-0356Q August 2002
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GFL-002
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous vaitages,
currents, temperatures, or other conditions that could cause personal injury exist in this
eqitipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to
equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and i
operating the equipment,

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
cornection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Autometion assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series 90

) . CIMPLICITY GEnet Motion Mate Series One
CIMPLICITY Control Genius PowerMotion Series Six
CIMPLICITY PowerTRAC  Genius PowerTRAC  ProLoop Series Toree
CIMPLICITY 90-ADS Helpmate PROMACRO VuMaster
CIMSTAR Logicmaster Series Five Workmaster

"©Copyright 1998—2002 GE Fanuc Automation North America, Ine.
All Riphts Reserved.
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RFI Standards

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)
requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in
accordance with this instruction manual, may cause harmful interference to radio communications.
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonable protection against harmful
interference when operated in a commercial environment. Operation of this equipment in a
residential area is likely to cause harmful interference, in which case the user will be required to
correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.
NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

The following staternents are required to appear in the Series 90_-30 Installation Manual and the
Series 90_-30 I/O Specifications Manual for Class I Div 2 Hazardous Locations.

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D,
DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2,
GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2:

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE
NON-HAZARDOUS.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER
MODULES, IC693ACC310, OR EQUIVALENT.
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Preface

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It
contains a description of hardware components and provides basic hardware installation
procedures. The Series 90-30 PLC is a member of the Series 90__ family of Programmable Logic
Controllers from GE Fanuc.

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals,

- Standards, General Specifications which lists all of the standards for GE Fanuc products.
Installation instructions in this manual are provided for installations that do not require special
procedures for noisy or hazardous environments. For installations that must conform to more
stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for
Conformance to Standards.

What’s New in This Manual

s Added the model 374 CPU, which supports connection to an Ethernet network through two
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data.
Note that the CPU374 is supported only by the Windows®-based programmers.

m  Other corrections and clarifications as necessary.

Related Publications

For more information on Series 90-30 products, refer to these publications. (For a publication to
product catalog number cross-reference refer to Appendix G):

GFK-0255 - Series 90™ ?CM and Support Software User’s Manual

GFK-0256 - MegaBasic™ Programming Reference Manual

GFK-0293 - Series 90™ -30 High Speed Counter Ijser’s Manual

GFK-0401 - Workmaster® IT PLC Programming Unit Guide to Operation

GFK-0402 - Series 90™ -30 and 90-20 PLC Hand-Held Prograp:mer User’s Marnual

GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90™ Series 90™ -30/20/Micro Programming Software User’s Manual
(;FK-0467 - Series 90™ -30/20/Micro Programmable Controllers Reference Manual

GFK-0487 - Series 90™ PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual
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GFK-0582 - Series 90”-‘ PLC Serial Communications User’s Manual

GFK-0631 - Series 90™ -30 I/O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display Systern Reference Manual
GFK-0664 - Series 90™-30 PLC Axis Positioning Module Programmer’s Manual

GFK-0685 - Series 90™ Programmable Controllers Flow Computer User’s Manual
GFK-0695 - Series 90™-30 Enhanced Genius) Communications Module User’s Manual
GFK-0726 - Series 90™-30 PLC State Logic Processor User’s Guide

GFK-0732 - Series 90™.30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90™-30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90™-30 (State Logic) Program User’s Manual

GFK-0781 - Motion Mate™ APM300 for Series 90™-30 PLC Follower Mode User’s Manual
GFK-0823 - Series 90™ -30 /O LINK Master Module User’s Manual

GFK-0828 - Series 90™ -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate™ APM300 for Series 30™ -30 PLC Standard Mode User’s Manual
GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications
GFK-0898 - Series 90™ -30 PLC I/O Module Specifications

GFK-1028 - Series 90™ -30 /O Processor Module User’s Manual

GFK-1034 - Series 90™ -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90™ -30 FIP Remote IO Scanner User’s Manual

GFK-1056 - Series 90™ -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual
GFK-1179 - Series 90™ PLC Installation Requirements for Conformance to Standards
GFK-1464 - Motion Mate DSM302 for Sedeé 90™-30 PLCs User’s Manual

GFK-1466 - Temperature Control Module for the Series 90“-30 PLC User’s Manual
GFK-1541 - TCP/IP Ethernet Communications for the Séries 90™ PLC User’s Manual

vi Series 90™-30 PLC Installation and Hardware Manual — August 2002 GFK-03560
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Chapter | Overview of the Series 90-30 PLC

The Series 90™-30 Programmable Logic Controller (PLC) is a member of the GE Fanuc Series 90
PLC family.

The Basic Parts of a Series 90-30 PLC

The Series 90-30 PLC is very versatile because (1) it is programmable, and (2) it is assembled from
a wide variety of modular, plug-together components. Therefore, by choosing the correct
components and developing an appropriate program, the PLC can be used for an almost unlimited
variety of applications. Although there are many choices of individual hardware components to use
in a system, there are just a few basic categories. Each of these component categories is covered in
detail in a separate chapter in this manual. They are introduced in this chapter so you can see how

they fit together:
Baseplates

B Power Supplies

® CPUs

B /O Modules

® Option Modules

W Cables

Baseplates

The baseplates are the foundation of the PLC system because most other components mount on
them. As a basic minimum, every system has at least one baseplate, which usually contains the
CPU (in which case, it is referred to as “the CPU Baseplate™). Many systems require more modules
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in
two sizes, 5-slot and 10-slot, named according to the number of modules they can hold.

Power Supply Modules

Every baseplate must have its own power supply. The power supply always mounts in a
baseplate’s left-most slot. There are several power supply models available to meet a variety of
requirements. '

GFK-03560Q o
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CPUs

The CPU is the manager of the PLC. Every PLC system must have one. A CPU uses the
instructions in its firmware and application program to direct the PLC’s operation and to monitor
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into
baseplates, but most are contained in piug-in modules. In some cases, the CPU resides in a
Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input,
Output, and Option modules.

Input and Output (I/0) Modules

These modules enable the PLC to interface with input and output field devices such as switches,
sensors, relays, and solenoids. They are available in both discrete and analog types.

Option Modules

These modules extend the capability of the PLC beyond the basic functions. These pfovide such
things as communications and networking options, motion control, high speed counting,
temperature control, interfacing to operator interface stations, etc.

Cables

These connect the PLC components together or to other systems. Many standard prefabricated -
- cables are available from GE Fanuc. They are primarily used to:

@ Interconnect baseplates

B Connect a programmer to the CPU or to an option module

W Connect option modules to field devices or other systems.

Assembling a Basic Series 90-30 PLC System

Let’s assemble, on paper, a basic system using the following components:

B Baseplate

8 Power Supply module

® CPU module

®  Some /O modules

We’ll start with the baseplate. To keep it simple, we’ll use a S-slot size. Note that a 5-slot
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this

baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right
end, which is used for connecting to another baseplate if the system has more than one baseplate.

1-2 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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Figure 1-1. Five-Slot CPL) Baseplate

Next, we'll add a power supply module. It mounts in the unmumbered slot on the left end of the
baseplate. This slot has a unique connector that will only fit & power supply module,
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Figure 1-2. Power Supply Modute
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power
supply. Slot 1 has a unique connector that will only fit CPU or special Option modules.

~ CPU3N

Figure 1-3. CPU Module
To finish, we will add some I/O modules to baseplate slots 2 through 5.

A12348678
Di12345a78

L

Figure 1-4. VO Module
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When assembled, the system will look like this:

O | ov
GE Fanuc Oox A12343670. 1412345878, | A12345678, [ A1274547)
BERIES $0-30 Omm B123145678 [ B12343870 | B12345670 | B12345878
Omm
HIGH CAPACTTY | { 1
POWER SUPPLY

Figure 1-6. A Basic System

An assembly of baseplate and modules such as this one is called a “Rack.”

What else would be needed to make this basic system functional?

To make this basic system functional, you would need:

B Mounting. Safe, secure mounting for the PLC in a protective enclosure.

Wiring. This includes properly installed incoming power to the power supply, as well as

wiring from the /O modules to field devices such as switches, sensors, solenoids, relays, etc.

programming software.

What if the application requires more than five modules?

You could use a 10-slot baseplate, shown in the next picture:

Program. An application program for the PLC to run. This is developed with GE Fanuc PLC

..........................................
......................................................

.........
---------

.........

"
---------

’
.........

L1

Figure 1-7. Ten-Slot Rack
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What if the application requires more than ten modules?

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to
seven additional racks. If you added seven additional 10-slot racks, you could have 70 more
modules.

Racks are interconnected in a “daisy-chain” cabling arrangement. This interconnection system is
called the “I/O Expansion Bus.” The connections are made from one baseplate’s /O Bus
Expansion Connector (shown in the figure above) to the next one’s. The /O Bus Expansion
Cables, shown below, have a double connector on one end to facilitate these connections.

Female Connector

g &
Male Connector Male Connector
Figure 1-8. /O Bus Expansion Cable
GFK-0356Q Chapter 1 Overview of the Series 90-30 PLC 1-7
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The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote
racks. Notice that the last rack, the one at the end of the I/O Expansion Bus, must be terminated.
A convenient way of terminating the bus is with an IC693ACC307 /O Bus Terminator Plug, as

shown.
Cl 1 ATE
cPU -
BASEPLATE :I Eg n «
A 1Y
EXPANSION
BASEPLATE

EXP, pL A

MAXIMUM DISTANCE
FROM CPU = 50 FEET

=
M
4+
=

(A5 METERS) |
T RE] E RASFPIATE.
REMOTE -
BASEPLATE ] D J «
]
ASFPLATE
REMOTE

BASEPLATE [ ﬂ «

REMOTE
BASEPLATE
REMOTE BASEP|L AT
I VO BUS
MAXIMUM DISTANCE H TERMINATOR
FROM CPU =700 FEET i < \ PLUG
(213 METERS) N1 C693ACCI07

Figure 1-9. Connecting Expansion and Remote Baseplates

What is the Difference Between Expansion and Remote baseplates?

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion
baseplate. The Expansion baseplate is preferable because of its higher communication speed with
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from
the CPU baseplate to the farthest Remote baseplate.

1-8 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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What if | need to cover more than 700 feet (213 meters)?

You can cover much greater distances by using Series 90-30 communications option modules. For
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet
(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial
communications with Communications Coprocessor Modules (CMM) using the RS-485 standard
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited
communication distances can be attained with modems and telephone lines or radio transmitters.
Also, there are numerous networking options available such as Ethernet or WorldFIP,

Example 1 - GBC . ’ Example 2 - CMM

Series 80-30 PLC Series 90-30 PLC

T
-
L

L

Shielded, Twisted-Pair Cable, 7,500 \ Serial Cable, 4,000 Feet (1,219 \
Feet (2,286 Meters) Maximum Length Maters) Maximum Length
Series 90-30 PLC Series 80-30 PLC
e sed | g o Ter and d
0 A °

Figure 1-10. Connecting PLCs Using GBC or CMM Modules
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Chapter | Installation

This chapter discusses installation details only. Other information about the products such as
hardware descriptions and specifications, is covered in the applicable chapters. .

Important Note

Series 90-30 PLCs must be mounted in a protective enclosure.

The installation instructions described in this chapter apply to PLC installations
that do not require special procedures for noisy or hazardous environments. For
installations that must conform to more stringent requirements (such as CE
Mark), see GFK-1179, Installation Requirements for Conformance to
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals,
Standards, General Specifications.

Receiving your Products - Visual Inspection

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for
damage that may have occurred during shipping. If any part of the system is damaged, notify the
carrier immediately. The damaged shipping container should be saved as evidence for inspection
by the carrier. '

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred
during shipment. However, GE Fanuc will fully cooperate with you if such action is necessary.

Pre-installation Check

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial
numbers are printed on the module packaging. Serial numbers are required to make a claim during
-the warranty period of the equipment. All sofiware product registration cards should be completed
and returned to GE Fanuc. See “Module Features” in this chapter for location of module serial
numbers. See “Common Baseplate Features™ in chapter 3 for location of baseplate serial numbers.

You should verify that all components of the system have been received and that they agree with
your order. Ifthe parts received do not agree with your order, call Programmable Control
Customer Service at 1-800-432-7521. A Customer Service representative will provide further
instructions.

If you require assistance with your installation, GE Fanuc’s Technical Support department offers
expert help. Call the support number for your area from the list in Chapter 13, “Maintenance and
Troubleshooting.” The GE Fanuc web site support address is www.gefanuc.com/support/plc.

Warranty Claims

Record the serial number of the defective item and contact your distributor for instructions.

GFK-03560Q 2-1
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Working with Series 90-30 Modules”

Module Features

A g

i (L L3 :
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Figuré 2-1. Features of Series 90-30 Module

Pivot hook
Circuit board holding tabs (two on each side of module)
Catalog number and description section of label (Includes MAC address for CPU374.)
Certification (UL, CE, etc.) section of label
Module connector - plugs into baseplate backplane connector
Release lever - spring loaded
Ventilation openings in module case (top and bottom)
Front cover holding tabs (two on each side of module)
Front cover (shown) or terminal board (for I/O modules).
. Front cover faceplate or hinged cover for terminal board.
. Lens cap (some modules do not have).
. Lens cap holding tabs (one on each side of module)
. Module label
. Serial Number - used to determine module warranty status. (On some modules, the Serial
Number may be on a small tag on the back of the module.)

WO N R W

e
HWN—O
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Installing a Module

Do pot insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also, attempts to force a module into an improper

slot type will result in damage to the module and/or the baseplate. Modules
will mount in the correct slot type easily, with a minimum of force.

Use vthe following instructions as a guide when inserting a module into a baseplate slot.

m  Check that module catalog number matches slot configuration. Each slot is, or will be,

‘ assigned a particular module type during configuration. A Power Supply module must be
installed in the left end unnumbered slot only, and a CPU module and some special Option
modules can only be installed in Slot 1 of a CPU baseplate. 1/O Modules and most Option
modules install in slots numbered 2 and higher.

m  Grasp the module firmly with terminal board toward you and with rear pivot hook facing
away from you.

= Align the module with the desired baseplate slot and connector. Tilt the module upwards so
that top rear pivot hook of the module engages the baseplate’s top module retainer.

. @ Swing the module downward until the module’s connector engages the baseplate’s backplane
connector, and the release lever on the bottom of the module snaps into place in the
baseplate’s bottom module retainer.

m  Visually inspect the module to be sure that it properly seated.

843055A

PIVOT HOOK

—

BACKPLANE w
CONNECTOR N

N

BOTTOM RETAINER RELEASE LEVER

Figure 2-2. Installing a Module
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Removing a Module

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also potentially dangerous voltages from nser
devices may be present on a module’s screw terminals even though power to
the rack is turned off. Care must be taken any time that you are handling
the module’s removable terminal board or any wires connected to it.

s Ifthe module has wiring, remove the module’s terminal board (NOTE: You donot have to
unwire the terminal board) or cables. The procedure for removing a terminal board is
described later in this section.

n Lo.cate the release lever at the bottom of the module and firmly press it up, towards the
module. -

m  While holding the module firmly at its top and fully depressing release lever, swing (pivot) the
module upward (release lever must be free of its retaining slot).

s Disengage pivot hook at the top rear of the module by>moving the module up and away from
the baseplate.

243056
PIVOT HOOK

—

PRESS
RELEASE LEVER

Figure 2-3. Removing a Module
Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC is in RUN mode if power is first removed from the expansion or
remote baseplate. I/O data to/from this baseplate will not be updated while
power is removed. :
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Installing a Module’s Terminal Board

Note: Modules IC693MDL730F (and later) and IC693MDL731F (and later) have special terminal
boards that are equipped with holding screws. For Installation and Removal instructions, please
see the section “Installing and Removing Terminal Boards with Holding Screws” later in this
chapter.

To install a terminal board (circled numbers refer to drawing below):

@ Hook the pivot hook @, located on the bottom of the terminal board, to the lower slot on the
module.

m  Push the terminal board toward the module @ until it snaps into place.

a  Open the terminal board cover ® and ensure that the latch on the module is securely holding
the terminal board in place.

Caution

Compare the module catalog number on the label on the back of the hinged
door (see Figure 2-6) and the label on the side of the module (see below) to
ensure that they match. If a wired terminal board is installed on the wrong
module type, damage to the module may occur when the system is powered up.

8343062

Module
Label

REFER TO TEXT FOR
INSTALLATION PROCEDURE

Figure 2-4. Installing an /O Module’s Terminal Board
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Removing a Module’s Terminal Board

To remove a terminal board:
w  Open the piastic terminal board cover.

m  Push up on the jacking lever to release the terminal block.

JACKING 0

»  Grasp pull-tab and pull it towards you until contacts have separated from module
housing and bottom pivot hook has disengaged.

2}

PULL a437i5

Figure 2-5, Removing a Module's Terminal Board
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I/0 Module Terminal Board Posts

The terminal board has three posts on the left side. The top and bottom posts hold the terminal
board cover in place. The middle post keeps the terminal board wiring in place. If you do not

. require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you
do not inadvertently snap it off if you need it to keep your wiring in place.)

Installing and Removing Terminal Boards with Holding Screws

Discrete output modules IC693MDL730F (and later) and IC693MDL731F (and later) have a
special terminal board that is equipped with holding screws, shown in the figure below. These
screws prevent the terminal board-to-module connections from deteriorating in applications where
the PLC is subjected to severe vibration .

A12345678
B1234 5678

=

[ Hinged Cover

— 1R

Holding Screw

il

Removeable Terminal Board

!

®
a
g

o

SISIS|S|SISSSIS]S]

Holding Screw

I

[ Module Catalog Number

\
LHJ

Figure 2-6. Terminal Board with Holding Screws

@ Removing: To Remove these terminal boards, first loosen the two holding screws on the front
of the terminal board, then follow the standard removal instructions in the section “Removing
an /O Module’s Terminal Board.” The holding screws are held captive in the terminal board
and do not have to be completely removed.

8 Installing: To install these terminal boards, follow the standard installation instructions in the
section “Installing an /O Module’s Terminal Board,” then tighten the two holding screws to 8
to 10 inch-pounds {1 Newton-meter) of torque.

GFK—0356Q Chapter 2 Installation 2.7
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Baseplate Mounting

Be sure to follow baseplate grounding instructions in this chapter. Failure to

properly ground the PLC can result in improper operation, damage to
equipment, and injury to personnel.

Mounting a Baseplate to a Panel

a  Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers.
Install the screws in four tapped holes. The “Baseplates” chapter has the applicable
dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in
standard 19-inch racks by using the appropriate adapter. This is also discussed in the
“Baseplates” chapter.

m A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting
orientations will require derating the Power Supply current capabilities. See Chapter 12,
“System Design,” for details.

m  All baseplates must be grounded. The “Baseplate Safety Grounding” section of this chapter
has details.

m  The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A
CPU baseplate does not require this switch. Rack numbers should be assigned by the system
designer. Failure to set the Rack Number Selection switches properly will result in system
malfunction. See the “Baseplates™ chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

28

. Q-Pulse Id TMS1068

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

m  IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
of a’19” rack. Install the adapter bracket by inserting the tabs at the top and bottom of the
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for
illustration purposes only. It is not necessary to remove the cover to install the bracket. With
the bracket in place, insert and tighten the two screws (included with the bracket) through the
back of the baseplate holes into the threaded holes in the bracket.

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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s IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount 2 baseplate inside
a 19” rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its
four slotted holes to the face of the 19” rack using apphcable hardware (lock washers

recommended).
IGHT SIDE OF
BASEPLATE 2
'/B Ingert two screws (1 at top; 1 at bottom)
----- from back of base unlt through base unit
----- and bracket Tighten screws fo secure
t bracket to base unit.

{

Ny
Note: Baseplate is shown with cover removed for illustration purposes. It
is not necessary to remove the baseplate cover to install the bracket.

Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation

D1men51ons for rack mounting a 10-slot baseplate with the IC693ACC308 Front Mount Adapter
Bracket are shown in the following figure.

18.89

(480) >
18.47 |
(469) : >
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ul
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DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)

Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
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Grounding Procedures

€

System Grounding Procedures

Warning

In addition to the following grounding information, we strongly urge that
you follow all applicable codes that apply to your area. For example, in the
United States, most areas have adopted the National Electrical Code
standard and specify that all wiring conform to its requirements. In other
countrics, different codes will apply. For maximum safety to personnel and
property you must follow these codes. Failure to do so can mean injury or
death to personnel, damage to property, or both.

All components of a programmable logic control system and the devices it is controlling must be
properly grounded This is particularly important for the following reasons,

® A low resistance path ffom all parts of a system to earth minimizes exposure to shock in the
event of short circuits or equipment malfunction.

m  The Series 90-30 PLC system requires proper grounding for correct operation.

Ground Conductors

m  Ground conductors should be connected in a tree fashion with branches routed to a central
earth ground point, shown in the figure below. This ensures that no ground conductor carries
current from any other branch. This method is shown in the following figure.

m  Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm®) or larger)
can be used to minimize resistance. Conductors must always be large enough to carry the
maximum short circuit current of the path being considered.

SERIES 90-30 MOTOR DRIVES MACHINERY
PLC CABINET AND OTHER
ELECTRICAL
= o CONTROL
RACK EQUIPMENT
PROGRAMMING RACK O

DEVICE

NOTE
SIGNAL AND POWER
CONNECTIONS
EARTH — CENTRAL
GROUND - GROUND POINT ARE NOT SHOWN
Figure 2-10. Recommended System Grounding
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Series 90-30 PLC Equipment Grounding

Equipment grounding recommendations and procedures are listed below. These grounding
procedures must be properly followed for safe, proper operation of your Series 90-30 PLC system.

Baseplate Safety Grounding

The following recommendations are offered, but applicable safety codes for your area or equipment
type should also be consulted. The baseplate’s metal back must be grounded using a separate
conductor; the baseplate mounting screws are not considered to an acceptable ground connection
by themselves. Use a minimum AWG #12 (3.3 mm?) wire with a ring terminal and star lock
washer under the head of one of the baseplate's two lower mounting holes. These two holes have
openings to the side to allow connecting a wire and ring terminal under the head of a mounting
screw. Conmnect the other end of this ground wire to a tapped hole in the panel that the baseplate is
mounted to, using a machine screw, star lock washer, and flat washer. Alternately, if your panel
bas a ground stud, it is recommended you use a nut and star lock washer for each wire on the
ground stud to ensure adequate grounding. Where connections are made to a painted panel, the
paint should he removed so clean, bare metal is expoged at the connection point. Terminals and
hardware used should be rated to work with the aluminum baseplate material.

NON-CFU SLOTS

AWG 12 or
Larger Wire

EQ x> TUxM

GULGCUARONULO000N0URTE.
99C0pPIRAIUGOOUDO NG Gl Y

€Pur
° — o /
Alternate location
Screw, Star Lock washer, for Ground connectlon
Flat Washer, RIng Terminal,
Installed in tapped hole.
Paint Removed
Fram Panel Hera
Figure 2-11. Baseplate Grounding
Warning
All baseplates must be grounded to minimize electrical shock hazard.
Failure to do 50 can result in severe personal injury.
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All baseplates grouped together in a Series 90-30 PLC systerm must bave a common ground
connection. This is especially important for baseplates that are not mounted in the same control
cabinet,

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19” Rack.
Regardless of which of the two Adapter Brackets is used, the 19" Rack should be grounded as per
the instructions in “Systern Grounding Procedures,” including Figure 2-10. (For details on the
Adapter Brackets, see the “Mounting a Baseplate to a 19 Rack” section earlier in this chapter.)

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in
the "Baseplate Safety Grounding” section, using a separate ground wire from the PLC baseplate as
shown in the previous figure (Fig. 2-11}. )

a Ifusing the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be
installed as shown in Figure 2-11 with the ground attached to the Recessed Mount Adapter
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground
on the 19" Rack should be installed. Use the same or equivalent hardware and paint removal
scheme as shown in Figure 2-11.

s I[fusing the Surface Mount Adapter Bracket (IC693ACC308), the pround wire should be
run from the baseplate as shown mn Figure 2-11, to a solid chassis ground on the 19” Rack.
Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground
connection in common with the CPT baseplatc. Normally, this common ground connection is
provided by ensuring that the programmer’s power cord is connected to the same power source
(with the sarme ground reference point) as the baseplate. Ifit is not possible to ensure this common
ground scheme, use a port isolator (JC690ACCO03) between the programmer and PLC serial
connection. If the programmer ground is at a different potential than the PLC ground, a shock
hazard could exist. Also, damage to the ports or converter (if used) could occur when the
programmer serial cable is connected between the two.

: Warning l

Failure to follow programmer grounding recommendations could result in
personal injury, equipment damage, or both.

GFK-03560 Chapter 2 Installation 2-i3
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Module Shield Grounding

In general, the aluminum PLC baseplate is used for module shield grounding. On some Series
90-30 modules, shield connections to the user terminal connector on the module are routed to the
baseplate through the module’s backplane connector. Other modules, such as CPUs 351, 352, 363,
364, and 374 require a scparate shield ground. These are discussed in the next several sections.

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield
ground connection to provide shielding for these ports. Because the design of the ground
connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each
grounding method is discussed in a separate section.

CPU351 and 352 Shield Grounding

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.
Two methods are provided for making this ground connection. Each CPU comes with an EMC
Grounding Kit (44A737591-G01) that contains a ground wire, grounding bracket, and screws.

1. The connection from the CPU to frame ground can be made using the ground wire {part
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of
the CPU, and & ring terminal on the other end for connection to a grounded enclosure. Where
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed
between the terminal and the panel 1o cut through the paint, or the paint can be scraped away
down to clean, bare metal to ensure a good contact. Note: The star Tock washer method is

suitable for a shield ground, but not suitable for a safety ground.

\/\/\/\/\A/\/\/\/V\/\/\’\/\/\/\/\/V\/V\(FWAN\
i

CPU351 or 352

2 / 28 TAPPED HOLE
-
f ' A’/’
- 4~ REMOVE PAINT UNDER
Caponr.o: OF FiNG TERMIMAL OR INSTALL
YuonnE USE 1 f8 STAR LOCK WASHER BETWEE]
STAB-OM MACHIHE ECREW TERMINAL AN PANEL

CONNECTOR

f

AAATES07D-DO 1R MOUNT OM

GROUNDED
ENCLOSURE

Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire
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2. The second method, which can be used for systems in noisy environments consists of installing
the green ground wire and the optional grounding bracket (part number 44C715646-001R01).
This bracket attaches to the CPU using two #4 thread-rolling screws (part number
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also,
if the bracket will be attached to a painted surface, the paint should be removed down to bare
metal under the bracket to ensure good contact between the bracket and the surface. See the
next figure. - ‘

VSOOI il
P 1 \

CPU351 or 352

N

(2]
e ] 4 |4
44C715646-001R01 ﬂ 4 “~
REMOVED WHERE
BRACKET T SQJANJKEI’ MOUNTS':'D PANEL

// z MOUNT ON
4

GROUNDED
ENCLOSURE

THREAD ROELIIN'(‘; SCREWS USE 2 #6
(N666PB00486) THREAD ROLLING SCREWS
{N6B6P 1300686

Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire

Note: When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2
connector should not be connected. A metal connector shell must be used on the cable for
this port, and the cable shield must be terminated at the metal shell instead of pin 1 of the
connector.
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CPU363, CPU364, and CPU374 Shield Grounding

The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where
they are installed. Each module comes with a grounding wire for this purpose. These modules do
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is
to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact,
or place a star lock washer between the ring terminal and the painted surface. See the next figure.
Note: The star lock washer method is suitable for a shield ground, but not suitable for a
safety ground.

AN
NANAN

CPU363, CPU364,
or CPU3T4

STABON
CONMECTOR

\S # TAPPED HOLE
f % '/

REMOVE PAINT UNDER
RING TERMINAL OR
INSTALL STAR LOCK
WASHER BETWEEN
RING TERMINAL AND
PANEL

BOTTOM
- OF CPU MODULE
: USE1 28
MACHINE 8CREW

44ATIS0T0-001R01

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire

Additional Modules with Shield Grounding Requirements

Some of the Series 90-30 Option modules, such as the FIP Remote /O Scanner (IC693BEM330),
and DSM modules (IC693DSM302 and IC693DSM314) also have shield grounding requirements.
These modules come equipped with suitable grounding hardware. Please refer to each module’s
user’s manual for grounding instructions. Appendix G contains a product to publication cross-
reference to help you identify the correct manual.

2-16 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q

Q-Pulse Id TMS1068 Active 10/12/2014 Page 279 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

General Wiring Guidelines

In addition to the following wiring suggestions, we strongly urge that you
follow all wiring and safety codes that apply to your area or your type of
equipment. For example, in the United States, most areas have adopted the
National Electrical Code standard and specify that all wiring conform to its
requiremments. In other countries, different codes will apply. For maximum
safety to personnel and property you must follow these codes. Failure to do
so can lead to personal injury or death, property damage or destruction, or
both.

Color Coding Wires

These color codes are commonly used in industrial equipment manufactured in the United States.
They are cited here as a reference. Where they are in conflict with codes that apply to your area or
your type of equipment, you should follow your applicable codes instead. Besides satisfying code
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier.

.m Green or green with stripe- Ground
w Black - Primary AC
m  Red - Secondary AC
s Bhe-DC
& White - Common or neutral

B Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance
personnel that there may be power present (from an external source) even if the equipment is
disconnected from its main power source.

Wire Routing

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring,
such as AC power wiring and Discrete Cutput Module wiring, pbysically separated from low-level
signal wiring such as DC and Analog Input module wiring or communications ¢ables. This can be
accomplished by grouping separately, where practical, the following categories of wiring;

m  AC power wiring. This includes the AC input to the PLC power supply, as well as other AC
devices in the control cabinet.

= Analog Input or Output Module wiring. This should be shielded to further reduce noise
coupling. See the Series 90-30 £/0 Module Specifications Manual, GFK-0898 for details.

8 Discrete Output Module wiring. These often switch inductive loads that produce noise
spikes when switched off,

m  DC Input Module wiring. Although suppressed intemally, these low-level inputs should be
further protected against noise coupling by ohserving these wiring practices.

m  Communications Cables. Wiring such as Genius Bus or serial cables should be kept away
from noise-producing wiring,

GFK-03560 Chapter 2 Installation 2-17
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Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid
running them beside each other. Route them so that, if they have to cross, they do so at a right
angle. This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.
For example, one rack could contain only AC modules, and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules.

Discrete I/O Module Connection Methods

s For modules with 16 points or less, the standard method is to use the removable terminal board
which comes with these modules. The removable terminal board makes it easy to prewire
field wiring to the user supplied input and output devices, and to replace modules in the field
without disturbing existing field wiring,.

= Some discrete 16-point I/O modules can be used with an optional Terminal Block Quick
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail
mounted terminal block and a cable to connect the module to the terminal block. The
advantage of this method is that it saves about two hours of wiring time per module compared
with hand wiring from a module’s removable terminal board to a user-supplied, panel-mounted
terminal block or strip.

u  Older 32-point I/O modules have one 50-pin connector on the front of the module that is either
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal
block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads
to a user-supplied terminal block or strip.

a Newer 32-point I/O modules have two 24-pin connectors on the front of the module. These
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see
data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See
Appendix H for details. (3) Make your own custom cables. Instructions are found in the
IC693CBL327/328 data sheet in Chapter 10.

to /0 Module Terminal Boards

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from
two AWG #22 (0.36 mm®) to two AWG #16 (1.3 mm?), or one AWG #14 (2.1 mm?) copper 90°C
(194°F) wire(s). Each terminal can accept solid or stranded wires, but the wires into any given
terminal should be the same type (both solid or both stranded) to ensure a good connection. Wires
are routed to and from the terminals out of the bottom of the terminal board cavity. The suggested
torque for the I/O terminal board connection screws is from 9.6 in-lbs to 11.5 in-lbs (1.1-1.3

" Newton-meters).
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For 24 volt DC input modules, an internal 24 volt power connection is providea on the terminal
board to supply a limited number of input devices. Also, a 24 volt DC output is available on the
power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information. |

w Remove standard terminal board from module.
m Install TBQC faceplate (it has a 24-pin connector).

m  Mount the TBQC terminal block. It has a 24-pin connector and a terminal stri p, and mounts
on a standard 35 mm DIN-rail.

m Connecta TBQC cable between the TBQC fa(:eplaté connector on the module and the
connector on the TBQC terminal block.

m  Wire I/O devices to the terminal block.

Installation of 32-Point Discrete, 50-Pin Connector Modules

These 50-Pin modules are an older design and are not generally used on new systems, unless to
fulfill standardization requirements. They are mainly used as replacements for existing
installations. For new installations, we recommend the dual 24-pin connector style because they
have additional features not found on the older modules (LED indicators, TBQC), and it is much
easier to fabricate custom-length cables for them. Installation information is provided here for the
convenience of those still using these modules. .

Using Weidmuller #312263 Terminal Block

Note: The TBQC is not available for these modules, but you may purchase a Weidmuller #912263
from your electronics distributor for this application.

m  Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip,
and mounts on a standard 35 mm DIN-rail.

m  Connect an IC693CBL306/307 cable between the module’s faceplate connector and the
connector on the Weidmuller terminal block. See Chapter 10 for cable data.

m  Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.
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Using a Generic Terminal Block or Strip

m  Mount terminal block/strip to the enclosure panel.

m  Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/stnp See Chapter 10
for cable data.

m  Wire /O devices to the terminal block/strip.

Direct Method

@ Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices. See Chapter 10
for cable data. See the Series 90-30 PLC /O Module Specifications Manual, GFK-0898, for
pin-out information.

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

Using a TBQC

a  Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

s Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks. Note that both a right side
and left side cable is required. See Appendix H for a list of cables.

m . Wire /O devices to the terminal blocks. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete IO modules. See Appendix H for more information.

With a Generic Terminal Block/Strip

= Mount terminal block/strip to the enclosure panel.

m - Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10
for cable data sheets.

® Wire /O dev1ces to the terminal block/strip. See the Series 90-30 PLC /O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

m  Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate
connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter
10 for cable data. See the Series 90-30 PLC /O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods for Analog Modules

Twisted, shielded instrumentation cable is strongly recommended for analog module input or
output signal connections. Proper grounding of the shield is also important. For maximum
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O
Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in
general, it is generally best to ground the cable shield as close to the source of the noise as possible,
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to
experiment with the shield grounding point location. Remember, the cable shield should be
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as
possible to minimize the length of unshielded conductors that will be exposed to the noisy
environment. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for
additional details.

Using a Generic Terminal Block or Strip
@ Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each input circuit on the module’s terminal board terminals.

s Connect each cable’s shield to the metal panel next to the terminal strip. Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

m  Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

s Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

= Connect the conductors to the applicable screws on the module’s terminal board.

GFK-03560Q Chapter 2 Installation : 2-21
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m  Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.

Analog Output Module Wirin'g

General

Each output should be connected using a good quality shielded wire with the cable shield grounded
at the module end. See GFK-0898, Series 90-30 PLC I/0 Module Specifications, for more
information.

Using a Generic Terminal Block or Strip.

= Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each output circuit on the module’s terminal board terminals.

m  Ground each cable’s shield at the module end only. Do not connect the shields at the terminal
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

s Wire the field device to the terminal strip with shielded cables, grounding the shields at the
terminal strip end ‘only (cut shields off at field device end of cables and insulate with shrink
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and
device ends as short as possible.

Direct Method

m  Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

®  Ground the shield at the module end only, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the device end (cut shield off at device end of
cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.
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AC Power Source Connections

AC Input Wiring to AC/DC Power Supplies

If the same AC power source is used to provide AC power to other baseplates
in a Series 90-30 PLC System, ensure that all AC input connections are
identical ateach rack. Do not cross Line 1 (I.1) and Line 2 (L2). A resulting
difference in potential can injure personnel or cause damage to equipment.
Each baseplate must be connected to a common ground.

Ensure that the protective cover is installed over all terminal beards.
During normal operation with an AC power source either 120 VAC or 240
VAC is present on the AC Power Supply. The cover protects against
accidental shock hazard which could cause severe or fatal injury to the
operator or maintenance personpel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies
currently have six terminals for user connections. Early versions of some Series 90-30 power
supplies had five terminais (see next figure). The wiring methods for both five-terminal and six-
terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14 (2.1 mm®) or two AWG #16 (1.3
mm®) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires
in any given terminal should be the same type. The suggested torque for the power supply terminal
board is 12 in-lbs (1.36 Newton-meters). Open the door protecting the terminal board and make
the following connections from the AC power source, and ground connections (system grounding
requirements are described in detail later in this chapter).

1. These are wide range supplies that can operate from an AC power source within the nominal
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total
maximumn range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require
jumper or switch settings for selection of power source voltage.

2. Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on the
terminal board, Connect the safety ground wire to the ground terminal, which is the third
terminal from the top, and is marked with a ground symbol.

3. For power supplies with six tetminals, the factory jumper between the 3rd and 4th terminals
(see figure below), should be left in place for normal installations. However, this jumper must
be removed and external surge suppressors installed in installations with a “Floating Neutral”
input. Please see the section “Special Instructions for Floating Neutral (IT) Systetns™ later in
this chapter for details,

4.  After all connections to Power Supply terminal board have been completed, the protective
cover plate should be carefully reinstalled.
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INPUT INPUT
l @ l 100-240 ’V\A‘C T@ l 100-240 VAC
BP/GOHZ BOVA %yn
. Input Power L@ J 125 VDC, S0W Input Power @ | 125 VDC, 50W
Factory Jumper -
; } — —
@ D] 24 VDC Output @ ' ’u vDC
For /O Modules OUTPUT
L@ + === @ I DBAMAX.
24 VDC Output 24 VDC
For VO Modules L@ m
Six-Terminal Board Five-Terminal Board

Figure 2-15. Power Supply Terminal Boards

Power Supply Overvoltage Protection Devices

The overvoltage protection devices for this power supply are connected internally to pin 4 on the
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied
jumper strap which is installed at the factory. If overvoltage protection is not required or is
supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the
jumper strap. Also, this jumper must be removed and external surge suppressors installed in
installations with a “Floating Neutral” input, please see the following section “Special Instructions
for Floating Neutral (IT) Systems” later in this chapter.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling
the strap.

‘
3 247086
|

il

3
Jumper Strap Connects
Overvoltage Protection
Devices to Frame Ground

4

9
3
[2]
g
a

Scrow Termlnals on Terminal Board

Figure 2-16. Overvoltage Protection Devices and Jumper Strap
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Special Installation Instructions for Floating Neutral (IT) Systems

When the AC input power supplies listed below are installed in a system where the Neutral line is
not referenced to Protective Earth Ground, these special installation instructions must be followed
to prevent damage to the power supply.

IC693PWR321S (or later version)
IC693PWR330A (or later version)

Definition of Floating Neutral Systems

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an
1T system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to
protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the
power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System
Z U
N
_' PE

This system must be installed using the special installation instructions on the following page.

Systems in which one leg of the power distribution wiring is tied to Protective Earth or a tap
between two legs of the power distribution wiring is tied to Protective Earth are not Floating
Neutral Systems.

Examples of Non-Floating Neutral System

L1 L L1
N N/PE L2
PE PE

These non-floating neutral systems do not require these special installation instructions.
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Use These Special Installation Instructions for Floating Neutral Systems

1. The input power terminals should be wired according to the instructions in the “AC Power
Source Connections” section of this chapter. -

2. The factory installed jumper between terminals 3 and 4 of the Power Supply module must be
removed if using one of the Power Supplies that have this feature. See the “Overvoltage
Protection Devices” section of the “Power Supplies” chapter for details.

3. Voltage surge protection devices, such as MOVs, MUST be installed between the following
terminals:

m  FromLl1 to earth ground
s From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line
transients that exceed Line voltage + 100V +(N-PE)yyx

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE)
ground. '

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient
protection should be rated at:

240V + 100V +50V =390V
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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have
DC input capabilities. The following connection information applies to all of them:

“Connect the + and - wires from the power source to the top terminals on the terminal board (+ to
the top terminal, - to the second terminal). Connect the third terminal from the top to system
ground.

+24 VDC Output (All Supplies)

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to
supply power to input circuits (within power limitations of the supply).

If the same DC input power source is used to provide power to two or more
power supplies in a Series 90-30 PLC System, ensure that connection
polarity is identical at each rack (top terminal + and second terminal -). Do
not cross the Positive (+) and Negative (-) lines. A resulting difference in
potential can injure personnel or cause damage to equipment. Also, each
baseplate must be connected to a common system ground, described earlier
in this chapter,
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Basic Installation Procedure

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

The system design, which includes producing the layout and wiring drawings, should be completed
before beginning the installation procedure. This section offers a basic step-by-step approach to
installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for
additional details. An attempt was made to place the steps in an order that will make the process as
efficient as possible. However, due to the wide variance in system designs, this order may not be
the most efficient for your system, so you may wish modify this procedure to fit your needs.

1. Gather the schematics, layouts, prints, and other information for the job.
Warning

To avoid the possibility of electrical shock to personnel or damage to your
PLC, we recommend that you shut off all power to the system before
mounting and wiring the PLC. Also, keep all electronic components away
from the area while drilling and tapping to keep metal chips and filings out
of these sensitive components.

2. From the layout drawing, determine where the baseplate(s) will be mounted.- Lay out the hole
locations, either using the dimensions given on your layout drawing or from the “Baseplates”
chapter of this manual.

3. Mark the hole locations for the baseplate safety ground wire (see “Baseplate Safety Ground” in
this chapter).

4, Mark the hole locations for module shield ground connections (if any). See “Module Shield
Ground” (and accompanying sections) in this chapter for instructions,

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point /O
modules are manufactured by Weidmuller. DIN-rail mounted GE Fanuc Terminal Block
Quick Connect (TBQC) assemblies are optional for some of the 16-point and 32-point discrete
I/O modules. If using these TBQCs, refer to Appendix H for data. Also, APM and DSM
modules use DIN-rail mounted terminal blocks.

Note

We recommend drilling and tapping all holes before mounting any components.
This will avoid getting chips and filings in the components.

6. Drill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size.

7. Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x 12mm size screws. We
recommend using star lock washers and flat washers under the screw heads (star lock washer
should be located between screw head and flat washer) to ensure a tight baseplate ground
connection, and to keep the screws from loosening. Connect each baseplate ground wire as
shown in the “Baseplate Safety Ground” section of this chapter.

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then
set the rack numbers using the Rack Number Selection dual in-line package (DIP) switch on
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the baseplate. Please refer to the “Baseplates” chapter for details on setting these DIP
switches. Rack numbers should be assigned by the system programmer because they
correspond to system configuration settings and program memory addressing.

9. If you have more than one baseplate (rack), connect the /O Bus Expansion Cables between
the I/O Bus Expansion Connectors, which are located on the right end of the baseplates. The
cables are connected in a “daisy-chain” arrangement from one baseplate to the other. This is
made possible by the fact that the cables have a dual connector on one end. Therefore, when
the cable is plugged into a baseplate connector, the second connector on that end of the cable
provides a socket for connecting to the next cable. The data sheet for the /O Bus Expansion
cables (IC693CBL300 etc.) in the “Cables” chapter has sample wiring figures.

10. On the last /O Bus Expansion Connector, plug in an /O Bus Expansion Terminator, Catalog
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would
either be GE Fanuc cable IC693CBL302, or your own custom-built cable).

11. Install the modules in their correct slots using your system layout drawings. (The label on the
side of each module identifies the module type and catalog number.) Refer to the section
“Installing Modules” if you are not familiar with how to do this.

12. Comnnect cables to Option modules. Route cables away from noise-producing wires. See the
»Wire Routing” section of this chapter.

13. Be sure to follow the information in the “Wiring Guidelines™ section of this chapter to protect
the system from electrical noise. Install the power wires to the Power Supply and /O
modules:

m /O modules with removable terminal boards. You can wire the terminal boards in-
place on the modules or remove them from the modules before wiring. Although
removing them may help make wiring easier (a previous section “Working with
Removable Terminal Boards” shows how to remove a terminal board), care should be
taken to avoid mixing them (each terminal board has the catalog number of the module
printed on it, and the hinged cover has a wiring diagram for that module type). If you are

- using wire duct, routing each module’s wires through the opening in the duct directly
under the module will help to keep each terminal board in its correct position.

s I/O Modules with terminal blocks. Some modules use terminal blocks that mount to the
enclosure panel. This includes all 32-point modules and, can include other I/O modules if
they are fitted with the optional Terminal Block Quick Connect Assembly. Connect the
terminal blocks to the connectors on the modules with the provided cables.

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired.
See the section “Removing a Module’s Terminal Board.”

15. When finished wiring the I/O terminal boards (if used and if you removed them for ease of
wiring), re-install them on the modules, being careful to match each one with the correct
module.
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GE Fanuc Automation

Programmable Control Products

GE Fanuc Automation
Charlottesville, VA 22906 Programm able Controller
GFZ-0085 Troubleshooting Guide
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GE Fanuc Automation

Programmable Control Products

Series 90™-30
Programmable Controller

Troubleshooting Guide

GFZ-0085 August 1993
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Notice

This docurnent is based on information available at the time of its
publication. While efforts have been made to be accurate, the in-
formation contained in this document does not purport to cover all
details or variations in hardware and software, nor to provide for
every contingency in connection with installation, operation and
maintenance. This document may describe features not present in
all hardware and software systems. GE Fanuc Automation as-
sumes no obligaton of notice Lo holders of this document with re-
spect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, ex-
pressed, implied, or statutory with respect to, and assumes no re-
sponsibility for the accuracy, completeness or usefulness of the in-
formation contained in this document. No warranties of
merchantability of fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North
America, Inc.

Alarm Master CIMSTAR Helpmaic
PROMACRQ Seres Six CIMPLICITY
GEnel Logicmaster Series One
Serigs 90 CIMPLICITY 90-ADS Genius
Modelmaster Series Three VuMasler
ProLoop CIMPLICITY PowerTRAC Series Five
Workmasier Genjus Power TRAC
© Copyright 1993 GE Fanur Automation North America,
Inc.
All Rights Reserved.

Safety Considerations

General Warnings When
Troubleshooting

Stand clear of controlled equipment when power is applied. If the
problem is intermittent, sudden unexpected machine motion could
occur, causing injury. Also reference NFPA 70E Part I for addi-
tional guidelines for safety practices,

Never reach into 2 machine to operate a switch since unexpected
motion could occur, causing injury.

Remove all electrical power at the Main Power Disconnect to en-
sure total power removal.

Always remove power before inserting or removing modules, or
before connecting I/O cahling.
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Preface

This guide describes a logical sequence for troubleshooting your
Series 90-30 programmable controller. It includes the procedure
for changing or adding a EPROM or EEPROM to your CPU. The
Series 90-30 PLC is a member of the Series 90T™ family of pro-
grammable logic controllers from GE Fanuc Automation.

Revisions to this Troubleshooting
Guide

This is the first release of this Troubleshooting Guide. Included are
models CPU 311, 313, 321, 323, 331 and 341.

Related Publications

Series 90T™M-30 Programmable Controller Installation Manu-
al (GFK-0356).

Series 90T™M-30 and 90-20 PLC Hand—Held Programmer
User's Manual (GFK~0402)

Logicmaster™ 90 Series 90-30 and 90-20 Programn(ling
Software User’s Manual (GFK-0466)

Series 90TM_30/90-20 Programmable Controllers Reference
Manual (GFK-0467)

We Welcome Your Comments and
Suggestions

At GE Fanuc Automation, we strive to produce quality technical
documentation. After you have used this troubleshooting guide,
please take a few moments to write us with your comments and
suggestions. Our address is: Manager Technical Publications, GE
Fanuc Automation. PO Box 8106, Charlottesville, VA 22906

Drake C. Fink
Sr. Staff Systems Engineer
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BEGIN AT THIS SYMBOL
START ON THE FIRST CHART.

FOLLOW THE PATH WITH
THE CORRECT ANSWER IN

—_— THE DIRECTION OF THE
ARROW

SYMBOLS USED THROUGHOUT THE GUIDE
ARE GEOMETRICALLY CODED

A DIAMOND ASKS A
QUESTION

A RECTANGLE TELLS
YOU TO DO SOMETHING
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A NUMBERED BUBBLE WITH
AN ARROW INTO THE BUBBLE
INDICATES THAT THE
PROCEDURE IS CONTINUED
AT A CORRESPONDINGLY

. NUMBERED BUBBLE ON THE

INDICATED PAGE NUMBER.

A NUMBERED BUBBLE WITH
AN ARROW OUT OF THE
BUBBLE INDICATES THE
START OF A PROCEDURE ON
THAT PAGE.]
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- - © 8 IM331CPUE ]
Adding or Changing the ' . Assure jumper JP1, localed at the bottom of the PROM socket, is in the 1-2
: TM position for EPROM and the 3-2 posilion for EEPROM. This informs Lhe

EEPROM n the 90 30 CPU [irmware which type of device is present.

Application programs are normally developed in the CPU's RAM memory and executed 9 1[331/341 CPU:

[rom RAM memary. [f additional program integrity is desired, or operation of the PLC with- '

out a baltery is desired, an optional EEPROM or EPROM can he il}sta]]ed in a spare socket . Replace circuit board in case.

(labeied PROGRAM PROM) cn the Model 311/313 backplane or in a socket on the model

331/341 CPU inodule. EEPROMsS can be written to and read from. EPROMs can be read . Reinstall front plate and bezel.

when jnstalled in the PLC; however, they must be written to using an exlernal PROM pro-
pramming device,

Following is the procedure foradding or changing the EEPROM or EPROM. For clarity, the
term PROM is used to refer to cither an EEPROM or an EPROM.

e Replace CPU in backplane.

1. Remove power from the system.

2. 103114313
° Remove all modules, including the power supply.
L Remove the plastic cover.

3. 1£331/341:
o Remove CPU [rom backplane.
° Remove front plate and bezel. Unsnap circuit board and remove from case.

4. Tfthe socket is the type which has a screw near the top edge (some versions of 311/331),
toosen screw at top of PROM socket (CCW twist;).

5. If present, remove old PROM from socket. Replace with or install new PROM. Orient
the PROM so the end with a-nolch (the top of ibe prony) is toward Lhe top edge of the
backplane. Pin | of the prom is the first pin on the lelt as you move counler—clockwise
from the notch. Onthe 311/331, correctinstallation orients ibe notch toward the screw.

6.  When present, Lighten screw at top of PROM socket (CW twist).
7. IF311/313:

e Replace the plastic cover
° Replace ali modules, including the power supply.
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10.

11

Changing the EEPROM
{(continued)

Apply power. The PLC follows the flowchart [ound in the "Power-Up Sequence” figure
in the Power-Up and Power—Down Section of the Series 90-30/90-20 Progranunable
Controllers Reference Manual (GFK—0467) Lo determine if a program will be loaded
from PROM (o RAM.

For tbe EEPROM to be used by the CPU, the CPU configuration imust be set to use EE-
PROM as the "Program Source™. You may use the LM90 Configuration sofiware or the
HHP to accomplish this.

To store the program in RAM, you may use either the Hand-Held Programmer or Logic-
master 90-30, Rev 3.5 or higher. Refer to the instructions in the HHP User’s Manual
(GFK-~0402) for HHE. To use Logicmaster 90-30, follow these instructions:

Start lhe LM90-30 Programmer Package

Activate the Utilities Menu (F9)

Select the EEPROM function (F10)

Select the WRITE operation

Verify the items you want to wrile to EEPROM are selecled.

Press ENTER to start the operation. Refer Lo the Logicmaster 90 Series 90-30
and 90-20 Programming Software User’s Manual (GFK-0466) for more
information.

Active 10/12/2014
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- - | 4
Notes and Precautions

1. WARNING: Do not discard the lithium—manganese dioxide battery in fire. Do not at-
tempt lo discharge the battery. The battery may burst or burn or release hazardous mate-
rials. Dispose of the battery as you would any hazardous material.

2. CAUTION: Aftera powet fault, the system will come back on in the mode (STOF, RUN/
ENABLED, RUN/DISABLED) in which it was operating before power loss, unless the
power up configuration specifics a particular mode.

3. Nothaving a battery installed will not prevent the PLC from running. It will generale a 5. Supply (input) voltage tolerances for Series 90-30 power supplies:
PLC fault on power cycle that prevents the PLC from entering RUN mode automatically.
Clearing this fault will enable the PLC to be placed in RUN mode.

4. To short the "super cap’ on a 311/321 PLC: IC693PWR321: }88 to ;‘;’8 ://[I\)((:I (125 VDC nominal)
» o nomin
° Remove power from the system.
° Remove all modules, including the power supply.
. : 1C693PWR322: 1810 56 VDC, 21 VDC
° Remove the plastic face plate. minimum to start

° Find component C20 along the left edge of the module. This is the *super cap’. 24 VDC OR 48 YDC nominal
Short the positive (+) and negative (-) leads of this device.

° Replace the plastic face plate. .
6. Total cable length must not exceed 50 feet between a CPU rack and an expansion rack.

Length must notexceed 700 feel between a CPU rack and aremote rack. No termination
° Restore power to the system. plug is needed on a one—rack system. ’

° Replace all modules.

Q-Pulse Id TMS1068 Active 10/12/2014 Page 300 of 417



SP298 Lytton Road Lyﬁon-SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

* REPLACE OR INSTALL
BATTERY.

. VERIFY LOGIC &
CONFIG ARE
PRESENT IN THE CPU

YES

POWER LED
ON
?

NO
TOGGLE CPUTO
RUN USING HHP
OR LM90
YES 1S OK 1
LED ALWAYS
BLINKING ?
NO
IS
SYSTEM
OPERATING
ON?
y
(PAC?E 5) 4 5
(PAGE 9) 2
r LEM
" m? FROBLEN (PAGE 8)
x .
PAGE 1 (Refer to the Preface for Information on DIA30AL

safety considerations, related publications Grzooss
and the symbols used in this guide.)
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= ~+ |

IS

IS VOLTAGE YES SUPPLY YES REMOVE POWER
APPUED TO ) » VOLTAGE IN ‘REMOVE ALL CARDS
PWR SUP? TOLERANCE? ‘APPLY POWER

IS
NO LINE FUSE YES CORRECT FAULTY 1S YES
BLOWN? SUPPLY VOLTAGE POWEgNLED
APPLY PROPER REPLACE LINE
- REMOVE POWER
VOLTAGE FUSE - REPLACE POWER SUPPLY
- APPLY POWER

START
(PAGE 1)

PAGE 2 DIA30BL
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—t’

- REMOVE POWER
- INSTALL NEXT CARD
- APPLY POWER

PAGE 3

-REMOVE POWER
- REPLACE FAULTY|

-APPLY POWER

MODULE
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- REPLACE POWER SUPPLY
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8
(PAGE 6)
"

CPUIN
STOP/FLT OR

STOP/HALT

1S FAULT
SYS CONFIG

USE LM90 OR HHP
M TO CLEARPLC &

CONSIDER
CHANGING
CONFIGTO | b

POWER UP IN RUN

USE LM90 OR HHP
TO PLACE PLC IN
RUN MODE.

ISMATCH? 1/0 FAULT TABLES

PAGE 4
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ALREADY YES 4

COLD START* (PAQE 9)
CcPU? .

L]

311/321
313/323
CPU?

YES

331/341: _ 311/313/321/323:

- REMOVE POWER - REMOVE POWER

- REMOVE CPU - REMOVE ALL CARDS & BACK PLANE COVER
- REMOVE & REPLACE SYSTEM PROM - SHORT SUPER CAP (SEE NOTE 4)

- REPLACE CPU - REPLACE ALL CARDS & BACK PLANE COVER
- APPLY POWER - APPLY POWER

*COLD START DELETES THE CONTENTS
OF THE CPU'S MEMORY AND
RESTORES COMMUNICATION
PARAMETERS (BAUD RATE, PARITY,
PAGE 5 ETC.) TO THEIR DEFAULT VALUES. DIASOEL
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RACK GND VERIFY RACK AND
NO

EQUAL PROGRAMMER
PROGRAMME GROUND
GND?7 ARE THE SAME.

YES

REMOVE POWER FROM CPU
APPLY POWER TO CPU

-CHECK SERIAL PORT SETTINGS.

‘CHECK CABLE CONNECTIONS FROM PC TG CPU.,

-CHECK CONVERTER IF USING SERIAL

o LOGICMASTER 80-30

"ENSURE PC WILL WORK WITH ANOTHER 80/30 CPU

-REMOVE ANY MOUSE DRIVER OR CONFLICTING
TERMINATE —AND—STAY—RESIDENT PROGRAM.

-VERIFY CPU WILLL WORK WITH ANOTHER PC.

YES

CAN CPU
COMMUNICATE
WITH LM807?

YES

PAGE 6 DIA3OFL.
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THE RACK AND SLOT OF THE
MISMATCHED MODULE ARE GIVEN
IN THE FAULT TABLE AS A
DECIMAL NUMBER (EG, 0.1, 1.3,
ETC.) AT THE FAR LEFT SIDE OF
THE TABLE.

IS CONFIGURE
TYPE SAME AS
HARDWARE?

SELECT LMS0 CONFIG
SELECT I/0 CONFIG

YES

- EXIT /O CONFIG
- SELECT & CLEAR PLC FAULT TABLE

CHANGE LMS0
CONFIG OR
HARDWARE SO
BOTH ARE THE
SAME.

- SELECT & CLEAR [/O FAULT TABLE.
- SELECT UTILITIES
- STORE CONFIGURATION TO PLC

YES REPLACE
MISMATCHING
BOARD

NO

USE LM80 OR HHP

PAGE 7
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8
(PAGE 6)
N

SOLVED!

PROBLEM |
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ARE LM80 NO

- SELECT UTILITIES IN LMSO
- STOP PLC

LOGIC & CONFIG
EQUAL TO

PLC?

YES

- STORE CONFIGURATION TO PLC
- START PLC

VERIFY:

- ALL RACKS ARE PROPERLY
GROUNDED

- ALL LOADS ARE PROPERLY
SURPRESSED

- LAST RACK IS PROPERLY
TERMINATED

- CABLES DO NOT EXCEED MAX

LENGTH (SEE NOTE 6)

USE LM390 OR HHP
§ TO PLACEPLCIN

1S SYSTEM

RUN MODE.

YES IS RUN LED

OPERATING
OK?

- PROGRAM LOGIC

VERIFY: )
INPUTS APPEAR IN REF TABLES

ON?

NO

FORCED OUTPUTS ENERGIZE
FIELD DEVICES

Active 10/12/2014
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7
- REMOVE POWER 1S POWERN. YES
- REPLACE CPU LED ON?
- APPLY POWER
- REMOVE POWER
- REMOVE MODULES
FROM RACK*
- APPLY POWER
* REMOVE ALL MODULES EXCEPT
POWER SUPPLY AND 331/341 CPU »
(PAGE 10)
'Z-,:l
PAGE 9

DIA30JL
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- REMOVE POWER

- REPLACE BACK PLANE

- REPLACE POWER SUPPLY
- REPLACE 331/341 CPU

- APPLY POWER

CAN CPU
COMMUNICAT
WITH LM90?

NO

YOUR PROBLEM IS BEYOND THE SCOPE OF
THIS TROUBLESHOOTING GUIDE. CALL THE
GE FANUC HOTLINE OR YOUR GE FANUC
DISTRIBUTOR FOR ASSISTANCE.

PAGE 10 DIA30KL
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ESTABLISHED 1981

DIESEL STANDBY GENERATOR

LOCAL CONTROL PANEL
FUNCTIONAL DESCRIPTION

FOR

Brisbane Water

. May 2005

14860 BRISBANE WATER ‘ FUNCTIONAL DESCRIPTION
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ABBREVIATIONS

Gl Generator 1 Diesel

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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1. GENERAL

1.1. The PLC for the above operation is a GE Fanuc IC693CPU350. This
%r;)gram has been de;igned for the use on G1. The operation below controls
1.2. A mode selector switch selects how G1 shall operate :
1.2.1. Off
1.2.2. Manual Mode
1.2.3. Test Mode.

1.2.4. Automatic Mode.
2. MANUAL MODE

2.1. To operate G1in MANUAL Mode.

2.2.  Select this operation by turning the AUTO - TEST — MAN- OFF selector
switch to the MANUAL position.

2.3.  Press the MANUAL START push button to start the generator.
2.4. The generator will begin to crank.

2.4.1. Ifit fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

2.42. The generator set is allowed 3 attempts to start.

2.4.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

24.4. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

2.4.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

2.4.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

2.477. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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2.5.  To Manual Transfer to Generator in the MANUAL Mode.

2.5.1. Start the generator and wait for the generator to run up to speed and
voltage and ready to accept load.

. 25.2. Press the MANUAL TRANSFER TO GEN push button.
2.5.3. The MAINS ATS shall Open.
2.54. After a 30 second delay the GEN ATS shall Close.
2.5.5. If the MAINS ATS fails to Open.

2.5.5.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.5.5.2. The system shall return back to MAINS ATS operation.
2.5.6. If the GEN ATS fails to Close.
2.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.
2.5.6.2. The system shall return back to MAINS ATS operation.
2.6.  To Manual Transfer to Mains in the MANUAL Mode. |
26.1. The GENERATOR ATS is Closed.
2.6.2. Press the MAN TRANSFER TO MAINS push button.
2.6.3. The GEN ATS shall Open.
2.6.4. After a 30 second delay the MAINS ATS shall Close.
2.6».5. If the GEN ATS fails to Open.

72.'6.5.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm. '

2.6.5.2. The system shall return back to GEN ATS operation.
2.6.6. If the MAINS ATS fails to Close..

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm. '

2.6.6.2. The system shall return back to GEN ATS operation.
2.7.. To stop the generator in the MANUAL Mode.

2.7.1. When the generator is running, it may be stopped by pressung the
MANUAL STOP push button..

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER
TO MAINS is initiated.

2.7.3. When the GEN ATS is Open, the generator will enter the cool down
time of 1 second.

2.7.4. After the cool down time, the generator will shut down.
2.7.5. Once the generator has shut down there is a 15 second delay before it

may be restarted. This is to ensure the engine has mechanically
stopped.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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3. NON-PERMANENT SITE, MANUAL MODE

3.1

3.2.

3.3.

34.

3.5.

3.6.

3.7.

To operate G1 in a Non-Permanent Site Location in MANUAL Mode. |

Connect the generator cables to the site generator CB ensuring the site

~generator CB is OFF. See BCC procedures.

A plug with shorting links is required to be installed. it is required to be
plugged into the 27 Pin Station Plug.

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that
the Mains ATS is Closed. If they are not connected a MAINS ATS
Alarm shall be indicated.

Select from the AUTO - TEST — MAN- OFF selector switch 'to the MANUAL
position. '

‘Press,the MANUAL START push button to start the generator.

The generator will begin to crank.

3.6.1. Ifit fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

3.6.2. The generator set is allowed 3 attempts to start.

3.6.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

3.6.4. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

3.6.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

3.6.7. Once the generator is runn‘ing there is a 5 second warm up time
before it is ready to accept load.

To connect the generator to the site load.

3.7.1. Manually switch over to the generator supply via the site CB's. See
BCC procedures.

3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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3.8. Todisconnect the generator from the site load.

3.8.1. Manually switch over to the mains supply via the site CB’s. See BCC
procedures.

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
» TRANSFER TO MAINS push buttons.

3.9. To stop the generator in the MANUAL Mode.

3.9.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

3.9.2. The generator will enter the cool down time of 1 second.
3.9.3. After the cool down time, the generator will shut down.

3.9.4. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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4. TEST OPERATION

4.1. To operate the generator in the TEST Mode.

4.2. Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the TEST position.

43. If the selector is changed to MAN while the generator is operating on TEST,
the system shall change to MANUAL TRANSFER TO GEN.

44. The generator shall begin to crank.

4.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

4.4.2. The generator is allowed 3 attempts to start.

4.43. Ifitfails to start on the third attempt, the generator is faulted on FAIL
TO START Alarm.

4.5.  When the generator starts, the starter motor is stopped by a stop cranking
input which measures the speed of the generator.

4.6. The MAINS ATS shall Open.

47. Once the generator has started, there is a 10 second time delay for the oil
pressure to stabilise.

4.8. If the oil pressure is not up to pressure after the 10 second time delay, the
generator shall shut down on LOW OIL PRESS Alarm.

4.9. Once the generator is running there is a 5 second warm up time before it is
ready to accept load.

4.10. After the warm up time has expired and the MAINS ATS has been open for
.30 seconds the GEN ATS shall Close.

4.11. If the MAINS ATS fails to Open.

4.11.1. Aftera s secon'd delay an Alarm shall be generated and the MAINS
CONNECTED indicator shall flash to indicate the Alarm.

4.11.2. The system shall shut down and return back to MAINS ATS operation.
4.12. If the GEN ATS fails to Close.

14860 BRISBANE WATER ’ FUNCTIONAL DESCRIPTION
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- 4.12.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate the
Alarm.

4.12.2. The system shall shut down and return back to MAINS ATS operation.
4.13. To stop the generator in the TEST Mode.

4.13.1. Select this operation by turning the AUTO - TEST — MAN- OFF
selector switch to the AUTO or OFF position.

4.13.2. The GEN ATS shall Open.
4,13.3. After a 30 second delay the MAINS ATS shall Close.
4.13.4.If the GEN ATS fails to Open.

4.13.4.1 After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

4.13.4.2. The system shall return back to GEN ATS operation.
4.13.5. If the MAINS ATS fails to Close.

4.13.5.1.After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

4.13.5.2.The system shall return back to GEN ATS operation.

4.13.6. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

4.13.7. After the cool down time, the generator will shut down.

-4.13.8. If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.

4.13.9. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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5. AUTOMATIC OPERATION
5.1. To operate the generator in the AUTO Mode.
52. Select this operation by turning the AUTO - TEST — MAN- OFF selector
switch to the AUTO position.
5.3. The Phase Failure Relay from the clients switch board shall give a Start
Signal for the generators to run.
54. The Remote Start Command.
5.4.1. The generator shall begin to crank.
5.4.1.1. if it fails to start within the 10 seconds, the starter motor is
stopped and a delay of 10 seconds before it will attempt to
restart.
5.4.1.2. The generator is allowed 3 attempts to start. -
5.4.1.3. Ifit tails to start on the third attempt, the generator is faulted on
FAIL TO START Alarm.
5.4.2. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.
5.4.3. The MAINS ATS shall Open.
5.4.4. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.
5.4.5. If the oll pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.
5.4.6. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.
5.4.7. After the warm up time has expired and the MAINS ATS has been
open for 30 seconds the GEN ATS shall Close.
54.8. If the MAINS ATS fails to Open.
5.4.8.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.
14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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5.5.

5.4.8.2. The system shall shut down and return back to MAINS ATS
operation. :

5.49. If the GEN ATS fails to Close.

5.49.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.4.9.2. The system shall shut down and return back to MAINS ATS
operation.

To stop the generator in the AUTO Mode.

5.5.1. The Phase Failure Relay from the clients switch board shall give a
Stop Signal for the generators to run.

5.5.2. The Remote Stop Command.

5.5.3. There is a 2 minute proving time for the Phase Failure Relay.
5.5.4. After the 2 minute proving time the GEN ATS shall Open.
5.5.5. After a 30 second delay the MAINS ATS shall Closev.

5.5.6. Ifthe GEN ATS fails to Open.

5.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.5.6.2. The system shall return back to GEN ATS operation.
5.5.7. If the MAINS ATS fails to Close.

5.5.7.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm. '

5.5.7.2. The system shall return back to GEN ATS operation.

5.5.8. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

5.5.9. After the cool down time, the generator will shut down.

5.5.10. If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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5.5.11. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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6. FAULT OPERATION

6.1. Emergency Stop Operation.

6.1.1. Operation of the Emergency Stop push button immediately shuts down
the generator and Opens the Generator CB. The Emergency Stop is
latched, and requires manual resetting to release the Emergency Stop
push button.

6.1.2. After the Emergency Stop push button is released, a fault reset will
need to be initiated to reset the PLC.

6.2. HIGH HIGH Alarm Operation.
6.2.1. The Generator CB is Opened immediately.
6.2.2. The generator is shut down immediately.
6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :-
6.2.3.1. Emergency Stop Fault
6.2.3.2. MEN Fault
6.2.3.3. Low QOil Pressure Shutdown Fault, 10 Seconds Startup Delay

6.2.3.4. High Engine Tempefature Shutdown Fault, 30 Second Startup
Delay

6.2.3.5. Low Radiator Level Fault, 5 Second Delay
6.2.3.6. Over Speed Fault
6.3. HIGH Alarm Operation
6.3.1. The Generator CBis Opened immediately.

6.3.2. Once the generator circuit breaker is opened, the generator will run
through its normal cool down time and shut down.

6.3.3. The following alarms will initiate a HIGH Alarm condition:-
6.3.3.1. Generator Under Speed Fault, 5 Second Delay
6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION
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6.3.3.4. Generator CB Tripped Fault
6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay
6.4. MEDIUM Alarm Operation.
6.4.1. A Normal Shutdown shall be Initiated.
6.42. If the GEN ATS does not Open then the Generator CB is Opened.
6.4.3. The following alarms will initiate a MEDIUM Alarm condition :-
| 6.4.3.1. Fuel Empty Level Fault, 5 Second Delay
6.4.3.2. Fail To Start Fault, 3 Attempts
6.5. LOW Alarm Operation.

6.5.1. A Warning has occurred on the generator. The generator will not shut
down.

6.5.2. The following alarms will initiate a LOW Alarm condition :-
6.5.2.1. Low Oil Pressure Warning Alarm, 10 Seconds Startup Delay

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup
Delay

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay
6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay
6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay

6.5.2.6. Start Battery Low Volts Alarm, 60 Second Delay

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION

S

Q-Pulse Id TMS1068 Active 10/12/2014 , Page 326 of 417



Q-Pulse |d TMS1068

-_SP298 Ly-TEr-w Road Lytton SPS Austrdﬁo -Trodé- éoosf Sewer Project Volume 3 OM Manual

Active 10/12/2014

Page 327




Q-Pulse Id TMS1068

SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Active 10/12/2014

Page 328 of 417




SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

A 1 B C [ D E . G l H | [ J

LEGEND
DESCRIPTION

ENGINE JOHN DEERE 60687

ALTERNATOR _STAMFORD _UCZ274E

CONTROL SWITCHBOARD 1

RADIATOR

A/V MOUNTS (4 OFF)

ENGINE DRIP_TRAY

STARTING BATIERY (382)

EXHAUST SILENCER (COWL TS30PR). ||

EXHAUST PIPE FLEXIBLE 875

10 [FUEL TANK BASE FRAME 400 L

11_|FUEL GAUGE (MECHANICAL)

12 |FUEL FILL POINT (INSIDE_ENCLOSURE)

: » 13 [ACOUSTIC ENCLOSURE (70dbA © 7m)

2 ' 4 | SIDE_ACCESS DOORS (2 OFF) 2

- 5 | AR INLET GRILL

16 | SMITCHBOARD ACCESS DOOR

17 | PLENUM CHAMBER

18 | AIR_OUTLET GRILL

- 19 | CABLE ENTRY ZONE

20 | ANCHOR POINT
' (®) 7{9
3 f
. C- 4
|

21 TUFTING POINTS
]
N TT BAEN
\H i \Ll _‘“r
d
”- I/ :\\ N

wmumm»unag

22 | TRANSPORT SKID
23 |FUEL TANK DRAIN {(LOCKABLE)
24 | OIL DRAIN (LOCKABLE)

25 |DOOR CATCH 3
26 | CATCHMENT TRAY DRAIN

27 | CONTROL BATIERIES (2x12 VOLT)
28 | BATTERY CHARGING SOLAR _PANEL
29 | DRAIN POINT LOCKABLE COVER

30 | EXHAUST PROTECTOR CAGE

31 |OUTPUT & CONTROL SOCKETS T.B.A.
32 | SAFETY BARS

NOTE

ENCLOSURE COLOUR : MIST GREEN
BASE TANK COLOUR : MIST GREEN
SKID BASE COLOUR : MIST GREEN

2080

_._l______'___._.______]__

I T 7//"////\"""ﬁt=”"
777

/ | | 0.
39 3 d dddides s & 334 5 S

[ SIDE ELEVATION ALTERNATOR END ELEVATION

> ©
g 3

200
()]

B s
O BN
;‘J IR\‘
<] )
N A u'/’
Yellzd
=

Division of Southside Enqﬂeering
47 PROPRIETARY Sf.
TINGALPA

BRISBANE, QLD. 4173
Phone: (07) 3890 1744
Fox: (078 2390 9723

Y PRNCPAL RPEQ NO.  ODATE Ypescy SEPE 21.10.04  Yioe fiE BW30137-02/03. )

WANAGER DATE DESIGN CHECKED ACAD FILE 04.14880—600

|5 | 08120} 1SSUED_FOR APPROVAL W _| ENGINEERING ORANN MAF 21.10.04 SURVEY Mo ED sook |
03.12.0} ISSUED FOR REVEW UAF_| PRODUCTION / NETWORK DATE

{8

<
PROECT e Tsms 1:20 N1 OF8 SHEETS

ATC PROJECT LYTTON RD_GENERATOR
GENERATOR SP288 ARRANGEMENT DRAWNG N AMEND.

el ouE AMENDRERT MTWSADELEGTE LEIGHTON CONTRACTORS \oRamG cEcx | oc 21004 JSRED AH. DAV ) 486/5/7-WR101/093 | B )
A | B C D E G | H . | | | J
CP—PuIse Id _TIv\Sl 068 . ) ) Active 10/12/2014 POgE 329 of 217




SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

( — ° T i — w
1 1
B ‘m/o/1 8 g ||
? 2
A5 MRS ,
A T
! ! 3 c85/1 8 - @
mm? | rom J o a >
3 BOIR 3
suu([ ) . ) ]
1 " ”"{l/ | B
B [ " T PE CELL —
T il PR U CONTROL
Bi%AERY SARIER o (!‘.' m(t[ 3 ({ﬁ (éo Sﬁ_, SATTERY @
* T ) = ON ROOF OF 4
[ CsPY
- 12
ALT. &Uﬂl Emz
\B . . TO ALT. _”
P NEUTRAL
we (&1 (2]
= [k [wizly L
° 5
=
6A -
& 2 €862 “= 2t
@z b 2
° 6
wz t 3 & ca'1 t .3 & » { x !!.?10
T ‘ 154
APPLIANCE
7 ® 16A ® 16A INLET SOCKET 5
@ QUTLET @ QUTLET Cmg/“, 18
Phone: 3890 1744
Fox: (O ) 390 9723 Jq
Y PRNCPAL RPLD. NO, 28.10.04 7 137-02/ - W
st :nmrfx :.:;)-:om —— ':%‘E:a PROJECT EENERAT TSCM-E NTS N2 OF 8 SHEETS
B1201 fser e new o _| 1 | GENERATOR SP298 ELECTRICAL SCHEMATIC  [orawne w AN,
AR | R A D 486/5/7-WR101/094 | B |
D }J .IE ¥V ¥V ¥ ) G I I |

Q-Pulse |d TMS1068

Active 10/12/2014

Page 330 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

A | B C D E + F G [ H J
r N
1 1
—— 87 |
2 » P}
ﬂ P i
2 [] 76 n . 2
t 1
] 8 B —OTﬁTO sl P —M%M 2
& —o|| {0 L 3 103 —-—-O/—-QM—“M—MQ—& 3 105
R K5-A03 -
— —olt|lo R B A— K
ICEI3NDLBAS ICE3RLB4S
l ' — VOLTAGE —O-TTDEROSP G, O Q- EWESML 0,
w ”H/ A X, REGULATOR OP T M T oo MMESE oM,
OB"J./ AARY RESET K03-A8
3 n n Y AR MUTE 103407 7 ’ 3
. . L O~ T - 8 B
{ SREN |B L] [ OB M s K03-A08 g .
i O TE W S B OO NS IoH_IA ]y
- 7 @ OP Er EECTRONIC Gn_— MAN TRNSFER TO KANS  K03-B02 " Ew’m WRN  05-BR2 " L
SPEED SWITCH o] O COVERNOR | o wmemne mm |, SIS
|, LSS USS 0SS SEE SHEET 5 n 1 sl
4 2 3 .15 1 " Oﬁ@?m RAVTOR LEVEL 106~ " 4
" _oﬁ‘»_@w 15
s 7 In | l 16 _oﬁLQﬂ___&L" g 18
0. O SR 17 —O’rL'@I, CANOPY DOORS OPEN  105-BO0B 7 )
< A EOR | )
wHoueTR [ L - owxamn o 1, 1
% ¢ G o ) 15 |04 =
. : 0S4+ oy o s | 5
P SHUNT | A5 wews [T
TRIP PLC _g"j’ OVER YOUTS 104-A05 6
(6 @)
_ o CPU 57t e e, e U RATINGS SP298 -
“ “ —Sj_f’ .8 R e , Khe - 106
2-6 € _Oum/f' MEN ENAT 04-NB 9 AKAV‘:‘S 1::332
21 90-30 | O CWRaR K P 04501 " -
6 | S5+ cwmommionens e VOLAE - 415 6
1" o o
| St oweniwws  ooees |
13
15
16
17
7 7
- 2-8 I 2-8
| 1| /2Ry Division of Southside Enginbering |
é%l‘“‘a) 47 PROPRIETARY ST
IR K BRISBANE, QLD. 41713
U EQUWW Phone: (07) 3890 1744
3 Fax;_(07) 3390 9723 Js
4 T Y FRNGPAL RFEQ NO.  OAE  Ypeson HIR 28.1004  Yios FLE | BW30137-02/03 Y~ PROVECT mE | )
] o - o e [ or ! ATC PROJECT GENERATOR v s frs we sem
E HTDTE SGl s 08 _ % mmm/ - e T T B TR y GENERATOR SP298 ELECTRICAL SCHEMATIC DZ5?57 ~5/7 WR101/008 v
A PB8.120d ISSUED FOR APPROVL WE__| PRODUCTON _
@‘%—mﬁmeﬂmm ~_ADRNTING CHEDX ASRVEYED AH. DATUM y Brisbane City J p
A | B | C | D E G [ H | | I J
{-Pulse Id TMST068 Active 10/12/2014 Poge 33T of 417




SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

A B l C D E + F G J .
f
1 1
&
|| n n 2 |
[ I gu) FENT 27 PIN
» » . STATION
© PLUG
2 1.811,18 . Loon CONTROLS N A0 @ﬁ_ 161118 , Leoser 05A 18 5 2 oS MANS ATS 2
s |ooaz  comas WSt ®y. 5 | s a0 0)3 CLOSE. GEN ATS
Qo7 Q7403 CONTROLS I MAMUAL ®h1 Q09 Q03-403 as 2 N4 oov sHuTDOWN AARM
4 4 = —0Q) -
- oSR0SK | oora o st ®r‘ cosnpisn 5 |- 2 ot |
5 |ooras s mauaE Qgen 5 | 008405 %mﬂ @6 LOW FUEL_
g | Q7406 WS comecTm ®g g |cose 2 ) GENERATIR RUNNNG
g |OTNT__GENRATR RN @m_ g |0 L ©)® GENERATOR CONNECTED _ 3
3 {0 |07-K8  GENERATOR CONNECTED 1o | Q09408 STARTER NOTOR RELAY EN 20 % GEN CANOPY DOORS OPEN
2 -B01__ WANS FALFD 1 | 09-501 __ GOVERNGR CONTROL RELAY (&R | %@u 4))22 GENERATOR N AUTD
13 | QO7-H02  ENERGENCY STOP 13. GS-B02  AUDELE AURM RELAY ™ — %246 ﬁ,>>21 GENERATOR_CB OFF/TRIPPED
|| o | Q07803 WY T @@_ o [O003__ SHUTOOM ANV RN (R — PLC 23 CENERATOR CONTROLS CONKECTED ]
15 w@——— 15 |-O0SB OUTPUTS | fﬂ GENERATOR CONTROLS CORNECTED
17 [ Q07-BO5 __ LOW OIL PRESS. WARNING GQY- 17 | Q08805 4
4 1 Mmum_w_ 1 4
19 1007507 HiH ENGIE TENP. WARNDNG ®u_ : 19
a0 | O07-B08 _ LOW RAATIR LBV @m ”
\m 1AI18 2 _M:MJ_FU&W"—..@E_ )
3 [ Qo6Ap PR LOW (g}h
Qo8 VERSPEED R
5 5 | 0644 UNERSPEFD 5
PRISH; Loonss D O st Rd
8 | Q08-A08 ATERNATOR UNDER VOLIAGE
o | 008-A07  ALTERNATOR OVER VOUTAGE & ,
PRRI-1
7 10 Loga-Aos  ALTERNATOR HGH TEWP. * ¢ NOT FITTED TO AL GENERATORS 12 ° 9 PHASE FAILURE [ |
9 o, R |
12 | 00B-B0I  GENERATOR OVER.OMD ®M_ o o\
| Q0B-R07  CHARGIR AC SUPPLY FALED 13 11 MANS ON LINE
1 { g e — ®17 O)TOW : |
6 14 | 008-B05  CONTROL BATTERY LOW VLTS ®1,_ PC  —o 5 6
15 | 08B0+  START BATTERY L0W vouTS ®~¢, INPUTS o Ow GEN ON LINE
17 | 00B-305 _ CAMOPY DOORS OPEN ®u_ SHEET 2 —o" @“ - ]
) " 2" 15 GRST- REMOTE_ START
| " |7 38 ] —
» 18 17 S REMOTE. STOP
~ % Vs ]
__@ oj
. 2-8 2-8 @17 e 1 24V NEGATVE SUPPLY .
| 1| 72y, Division of Southside Enqﬁeerinq a
(a Sa3 .‘-4“.%) 47 PROPRIETARY SF.
Wy H Y TINGALPA
UL Z K BRISBANE, QLD. 4173
Tl Feig |
ax.
8 & Y PRNGIPAL RPEQ. WO.  DATE Yopescw HJR 28.10.04  Yio8 ALE BW30137-02/03 PROJECT F&E NTS N4 OF6 SHEL_':‘ 8
R o vesen cEven 420 FLE | 04.14880-802 ATC PROJECT GENERATOR i
B L1704 550 FOR APPRORL Vo] ENGREERNG P pr7es a1zt s . FaD wox | GENERATOR SP298 ELECTRICAL SCHEMATIC  |orawnc AMEND.
ot e e R WA ADAANE /R on conracrors oo omx | oe 081204 JSRVENED AL T 486/5/7—WR1 01/096 B
A B C D E G [ J

€P-Pu|se Id TMS1068

Active 10/12/2014

Page 332 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

| A B — c D £ * F G T T J T
1 1
GENERATOR OUTPUT
] CIRCUIT BREAKER —
200A SET AT 175A
U R P R
2 ' W , W 2
433 VOLTS i /A ——
3 PHASE W B (] B LOAD
50 HERTZ N N
— ALTRNATOR N -
c E E
| o e e X
’ o "F
e | bgg e
; i 108
: T g A 8 ranln FLECTREX FLASH 109
PLC b e B{fisle 745
4 MODBUS 2" I T s S 4
RS485 7 POWER METER n
D25 PLUG > I |
‘__ 10B93CHN 311 . _w
5 1 9 -
D9 PLUG
U AVSR =
i 109
5 110 5
11
@ ATSR L
6 6
E + NOT FITTED TO N
— Ho 7 F = 00— ALL ALTERNATORS
THERMISTORS
7 7
| Divison of Southside Enainkering | - a
* ) 141{1 GPARL%PRETARY ST. . -
J BRISBANE, QLD. 41713
Phone: (07) 3890 1744
3 L\ Fax: (07) 3390 9723 Js
. (PRNCIPAL RPEQ 0. DAE Y& AR 281008 Yre fit 37-02 N T T N5 o )
mm‘ - e e o e Z“‘%’E; PROJECT ALTERNATOR Joore s ° SEETS
[ B [ 3012.0} 550D FOR APPROVAL ViD DGRz ORAWN MAF 08.12.04 SURVEY o FED BoOK | GENERATOR SP298 ELECTRICAL SCHEMATIC |orawnc »° AMEND.
EICTT ETToE T — . g W | o G Jrem YT 486/5/7-WR101/097 | B |
A | B C D | E G | H ] | | J

(P—Pulse Id TMS1068 . Active 10/12/2014 - _ ) Page 333 of 417



SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

CB7/1O/

68
ch
82
F
GAC GOVERNOR /L
CONTROL .
UNIT
c
\_/
3 A B
2-7 -
Pa P MAGNETIC
PICK-UP
L . )
Division of Southside Engineering w7 ACTUATOR
47 PROPRIETARY ST.
TINGALPA
BRISBANE, QLD. 4173
Phone: (07) 3890 1744
Fax: (07) 3390 9723 ) »
NAME DATE YEI%EC;OF? o DATE ~ YProJECT Y 7 —~——— \./\,<
HR 28.10.0¢4 —— ATC PROJECT y N Professional =
MAF 08.12.04 e DATE GENERATOR SP298 Bf ’Sb@n@ w%mr-=
bc 08.12.04 SUPERVISING RP.EQ. NO. DATE : W@t@r )-Wm'
ENGINEER. : TITLE : Brisbane City <~ .
CADD FILE 04.14860~604 1 GAC GOVERNOR SCALE NTS [vo6 o 6 SHEETS
A | 08.1204 | ISSUED FOR APPROVAL MAF JoB FILE BW30137-02/03 CONTROLS DRAWING N* AMEND.
O ks e w oA A58 /5/7-WR101/105 A

Q-Pulse |d TMS1068

Active 10/12/2014

Page 334 of 4

\Sens servirss\harkin\S F Pawer Fauinmant\Fnainaprinn\Prnirrts\14RAD | sinhtnn Fantractars\Part H - Nrawinns\ANO-A99\04 1LRAN-ANL RFV A.dwn

7



SP298 Lytton Road Lytton SPS Australia Trade Cz)os’r Sewer Project Volume 3 OM Manual

Q-Pulse Id TMS1068 Active 10/12/2014 Page 335 of 417




S-P298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Q-Pulse Id TMS1068 Active 10/12/2014 Page 336 0




SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Q-Pulse Id TMS1068 Active 10/12/2014




. SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

ESTABLISHED 1981

'INSPECTION & TEST PLAN

Project 14860
AUSTRAE_EA TRADE COAST PROJECT

Generator Sets
For
Leighton Comractors
For
Brisbane Water

SEPE Document No. ITR 14860
Supply Contract Q1112-SA-009

Prepared by S E Power Equipment
47 Proprietary St., Tingalpa
Brisbane, Qld, 4173
Telephone: (07) 3890 1744

Inspection Test Plans.doc
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(SL3 | B " INSPECTION AND TEST PLAN

oy -

Document Control

C 13.12.04 Davnd Cooper Jim Prlngle

Initials List
All personnel peﬁon’niné tests or signing ITP shall enter their name and sample signature and initials below.

Name Company Signature Initials

TN MTCHARL.  LE LGMTON

DL Avke Sk /’cwz:/c //%/ / | %
(Btefomes Beoewide FZ . FL

Inspection Test Plans.doc ' 20f8
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“@} | o INSPECTION AND TEST PLAN
- DOCUMENT REGISTER -

010 - Fuel Tank and Pipe Testing Schedule
011 ' ‘ : ‘ Base / Tank Fabrication Procedure
012 ‘ " | Enclosure Fabrication Procedure
1013 - " Engine / Alternator Assembly Procedure
014 ‘ Tank Base Assembly Procedure
015 ‘ Enclosure Assembly Procedure
' Factory Testing '

016 ‘ Electrical Functions Test Sheet
017 Final Inspection Test Sheet
018 - | Factory Load Test
019 Transient Load Response Test Sheet
020 - Sound Pressure Level Factory Test

Report :

Site Acceptance Testing
S016 ‘Electrical Functions Test Sheet
S017 .| Final Inspection Test Sheet
S018 Factory Load Test , _
S019 Transient Load Response Test Sheet
S020 Sound Pressure Level Factory Test

Report

Inspection Test Plans.doc ; Jofs
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@ | o . INSPECTION AND TEST PLAN

TR
R

T e
e ’F" o

1. PURPOSE

1-.1_ Description of methods and processes involved in the Manufacture, Testing and delivery of
the Lytton Road, Viola and Serpentine pump station generators including factory testing of
the generators resulting in the production of an ITP.

2. SCOPE

2.1 Deta;led de5|gn mechanical G/A and electrlcal schematic.

2.2 Drawing of major components.

2.3 Manufacture skid tank base, switchboard and enclosure.

2.4 Assembly of skid tank base, switchboard and enclosure as approved in drawing package.

2.5 Workshop visual inspection and pre- testmg of the works. Inciuding factory testing up to pre -
© commissioning stage

2.6 Site delivery.

2.7 Site acceptance testing.

3. REFERENCES

3.1 All Drawings as per specsfcatlons supplied by Leighton Contractors Package for the
Australia Trade Coast project.

3.2 All Design Drawings supplied by S.E. Power.
3.3 S.E. Power ITP and factory test sheets.
3.4 S.E. Power site acceptance testing document and test sheets.

4. DESCRIPTION

4.1 The pro;ect consists of three separable parts Lytton, Viola and Serpentine Rd pump
station generators.

4.2 The generators will be tested separately in the workshop.

4.3 The installation of the generators will follow the process of, manufacture, painting, assembly
and factory testing.

5. ‘PROCEDURE

5.1 Drawings for comment - One set of completed drawmgs for Lytton, Vlola and Serpentine will
be issued for comment.
5.2 A schematic showing the calculated design will be :ssued to Leighton Contractors for

approval, Following approval of these drawings and return of the “For Comment” drawings,
désign will proceed. '

" Inspection Test Plans.dac 4ofs
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S} o - - INSPECTION AND TEST PLAN

5.3 Fabrication — Following approval to proceed and any amendments notes marked on the
drawings that may affect final approval the sheet metal drawings will be issued for
construction to the relative supplier.

5.4 Purchasing of materials — Major components and associated items W|I| be purchased.

5.5 Sheet metal inspection — During construction the generators will be inspected for

) compliance to the approved drawings and specifications.

5.6 Factory Testing — Factory tests to the requirements of S.E. Power’s factory test sheets will
be fulfilled. This testing includes requirements detailed within the specifications. BW /
Leightons Contractor’s representative will inspect and conﬂrm the process has been carried
out and the generator is ready for delivery. .

5.7 Delivery to site — Delivery to site will be via a specialised contractors for all of the

' generators. Leighton Contractors will approve delivery is acceptable prior to despatch

5.8 Installation of generators and cables - By others.

5.9 Site acceptance testing — All installed equipment will be tested to the reqwrements of the
specification prior to the starting of commissioning tests.

5.10 Site Commissioning — All site commissioning will be carried out by BW staff. S.E. Power
and Leighton Contractors staff will assist with the operation of generators and controls.

Inspection Test Plans.doc ) 50f8
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Client: Leighton Contractors-

Approved By:

Project: Australia Trade Coast

Date: 1/12/04

Contract: Leighton Contractors / Aust. Trade Coast
Contract No: Q1112-SA-009 '

Component: Design Drafting and Commissioning -

Site: Lytton-Road SP 298

Unit: Generators

Technical Spec: BW 30137-02/03

-Annexure 4, Attachment 6 — Electricél Works

1 Mechanical Specification Design Intent V | H

Electrical Standard %
' SE. Procedures ’
2 Procurement | Engine Drawings and Meets Specification and AV
: Alternator Ac?e\eptance Drawing Components ,
Associated Practise ' 7& :
ltem's . :
"3 Manufacturing | Skid Drawings and Meets Specifications and vV [ W

Base Acceptance- Drawing Components ' ‘
Enclosures Practise i (y :
Switchboard '

4 Painting ‘Skid Specification Physical Check Y
Base : ﬁl
Enclosures L
Switchboard .

5 Assembly Skid SE Procedures Specification H
Base : SE Power drawings . 4
Enclosures ‘ . ,

) Switchboard
6 Testing Generator Unit | ITR Specification /%
(Factory Test SE Power drawings
4 Shests) 1612ehz /4 -12.
7 Delivery ‘Place on slab 'SP 298 As Per Leighton Requirement V |H
Site Testing Site accebtance SE SAT Document  Specification
' testing SE SAT Document acceptance

9] Operational Activity

B 5

W ‘Work Instruction

BW  Brisbane Water

"W Witness Point

QP Quality Procedure

SE - S.E. Power Equipment

H Hold Point

RC Release Certificate

L Leighton Contractors PL

Hold Point Client Must Inspéct

X Manufacture Inspection

Witness Point Notify Client of option to

inspect item.

Inspection Test Plans.doc
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WL B |  PIPE TESTING SCHEDULE
exrasR gD | . gPLgy - Formow
4 , - | ._ ' | RETURN TO OFFICE .
e LE] U CoWIRecIons_loowvens.
soBNo: 1Y 86D 298 |

DATE: J-—/2 - 0(-;:—
TANK WELDER: Simoen - MALTo0
rankTESTER: Simnen  MA LT

TEST PRESSURE: TANKS 5 PSI - Plpaégo/mj)

s

NO. OF LEAKS

TANK S/N: | BOT. ENDS TOP "RECTIFIED YES/NO - SIGNATURE

Al)sb.jt 1] 104 «}/,&S %%W

PROCEDURE: FUEL TANK PROCEDURE: PIPE TEST PRESSURE
1 SEAL IN FUEL DRAIN PLUG _ 1 BOLT 2 PIPES TOGETHER WITH GASKETS
2 BLANK ALL HOLES AND ORIFICES 2 . CAP BOTH ENDS USING GASKETS
3 SCREW IN PRESSURE REGULATOR & VALVE 3  SCREW IN PRESSURE REGULATOR
4 ARPLY AIRLTOVALVE AND ENSURE TANK 4  APPLY AIR AND SET PRESSURE REGULATOR
5 * REMAIN CONSTANT 5  SPRAY SOAPY WATER TO ALL WELDS
6 DO SOAPY WATER TEST 6  RECORDABOVE -
7  CHECKALL WELDS '
8 RECORD IN ABOVE

SERE_0078_Fuel_tank_testing 2/12/2004])

N
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BASE TANK FABRICATION CHECKLIST

S'P’p’l‘f? , .Form011

12{Weld on SPlNo to RH Rear

1{Check drawings / Fuel - P/U and delivery socket
2{Tack perimeter / - fill point
3}Check sizing / - gauge
4|Weld frame / - breather .
5|Weld tank sheets ' / - level switches
6| Test tank SEPE Form 0078 / - drain
7{Weld ancillary gear J | -‘bung drain
8{Remove all splatter and clean up J - locking point
9|Remove sharp edges / AV Mounting
-10}Check all sockets / Batte&ry tray
11{Have bungé installed ./ Canopy bolt down holes
/

Switchboard mounting:

bottom ﬂange

Earfh studs

Bolt down holes

Lifting lugs

Radiator stools

Tie back plates

Cable tray stools

\T§\\\\\\\ SENEN SN S

Heady-f_or Painting

Colour: g Crdard

| Type - Spray 2Pack

- Powdercoat .

~

' Specialb

[EPE Form 011 Base Tank Fabrication Checklist

Q-Pulse |d TMS1068

Active 10/12/2014
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ENC LOSUlR‘E FABRICATION PROCEDURE CHECKLIST

\ <P 298 Form 012
ltem | Procedure Complete . Detéils Compiete
1|Check drawings and plan cutting sizes /_ |Check O/A Dimensions /
2|Wall Panels.- Cut punch notch fold v | throughout fabrication /
é Weld corners and clean up | -/ Captivated hoold dowh bolts 7
4|Assemble and star;d up panels -/ Qil drain socket /.
5|Weld and dlean up ) / Silencer mounting /
6 Gables and robf panels | / | Door switch p!a’tés /
7|{Doors and louvres 7 / Doar catch plates /
8] Air ducts - exhaust penetration through roof /
-9 Check all welds /

Ready for painting,

) ' | Colour: ﬂ’)aﬁ. éﬁ%«,&}

Typé - Spray 2 Pack _
- F’owdercoa’t‘ ‘ /

|~

Speéial

SEPE Form 012 ) C13.12.04
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Form 013

s yd g?@”
\/JowJ DM/L Engine S’f/}M/‘O&D Alternator :
Model: & O_é% 7 Serial No: 7{07@50 Model: . /& ;275// Serial No; XO#//&&OMS//
tenr Procedure Complete Details Complete

1 {Record serial numbers above

Mount if Reguired:

Check corréct SAE

- magnetic pick up

Clean bolting flanges and drive plates

- fuel filter
Obtain correct bolts and washers - fuel pump
- governot/actuator

Replace guards and covers

- oil temp sender unit

Stick safety labels and Ser# plate to alternator

- ol temp warning switch

All bolts are secure and tensioned correctly

L ANAN NN

2
3
4
5|Position and bolt together
6
7
8
9

Touch up damaged paint work

- water temp sender unit

- ol temp shutdown switch

- switch gauges

- water level switch

- relay mount plate

for electricians

- exhaust guard if feqd

NN A R AN NN

AS - Std SE Power Procedure

- Spegcification:

v

Approved: Y © |QA Inspected:

SEPE Form 013 Engine/Alternator Assembly Procedure Checklist
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R Form 014
ltem [Procedure Complete |Eiectrical Complete
1 ICheck paint work ./ |Bolt switchboard to stand yd

2 |Cover pair_n on floor area / DC Engine wiring ~
3. [Select A/V mounts / AC Engine wiring ~

4 |Bolt down Eng/Altemator s ) |
5 _|Fuel- P/U and Return tubes 7
- Flex fines <
- Breather pipe -
- Fill pipe and cap /
- Level gauge /
- Level Switches LOW 7
- Level Switches EMPTY -
6 |Battery - Mount and clamp /
- Cover -/
- Isolator switch /
- Leads /
7 |Cable Tray 7
8 _|Seal drain bung ./
9 |Bolt to skid rails 4 .
i .10 Mount sﬁitch board stand /
13.12.04

' SEPE Form 014 Tank Base Assembly Checklist

Q-Pulse |d TMS1068
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oL LS
Rl N 5293; Form 015
LSTARLUHED v
ftem |Procedure | ' | Complete
1|Clean out cavities /

Cut and position insulation

Mount muifler

Wrap with high temp insulation

Cut and rivet perf sheets

Door seal and rubber on openihgs

ANANENANANINAN

Swing doors

|Position splitters if required ' | ’ /f/ / A

Position plenium wall

2

3

4

5
" Blinsulate and perf doors
7

8

9

0

11|Electrical - A. Power
- B. Lights
- C Door Sw

__-D. Solar panel

12| Tape base to accept enclosure

13\Lift and position on base

__14|Tighten hold down bolts

15]|Check door operation

16{Mount door catches

17 {Mount door épen catches

18|Complete exhaust rain hood

19{Rain flap

20|Exhaust protection cage

21i{Screw in louvre blades

| 22|Exhaust flex and piping to engine

23|Exhaust lagging inside canopy
241Hook for S/B key
25{Hook for fead light

26|Fiil in cable entry through wall
271Serial # Tags
28|SE Stickers

NENEGENANANLENE S EN AN AN AN N N R AN AT AN AN N

" SEPE Form 015 Enclosure Assembly Checklist 13.12.04
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Lelgnion Lontractors - - Project 14860 : SP299.

[ SPEED SWITCH o g AVSR

GAC SPEED GONTROL

Gain . Stahilitv

Droop | Idle
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ELECTRICAL FUNCTION TEST SHEET

AS 3000 WiRING RULES
Form 016"

A /
CLIENT: _LE/CHTON COMTRACTORS SFP298  pate: 10~/ 2-04 f/6-/12-04

SERIALNO: __ Q¢ /12 00 & _ JOBNO: /4 B60D

ENGINE TYPE:___ 6068 7 | ENG. SERIALNO: 752825 ¢
ALTERNATOR TYPE: _(JC/ €74  H ALT. SERIAL NO: o4t/ 8208 éf//
CONTROLLER TYPE: o ' '

CGENERMORICONTROE EUNCHONS
CB Tripped / Alt. Qverload
Genset Running

MEN Fault

Remote Start / Stop
Engine High Temp. Alarm
Engine High Temp. Shutdown
Low Water Level Alarm

Low Oll Pressure Alarm

Low Oil Pressure Shutdown
Start Fail Alarm

Status Lamps / Controls
Emergency Stop

Lamp Test

Fuel Low

Fuel Empty

Starter Motor Relay
Underspeed Shut Down
Overspeed Shut'Down
Alarm Shut Down

Alt. Undervoits

Alt. Overvolts -

Charger AC Failed

Controf Batt. Low Volts

Start Batt. Low Volts

Engine Gauges

Enclosure Doors Open

| Alternator High Temperature
Audible Alarm / Mute
Remote ATS Controls

LN
<

N

SRR

N

\\S\SQQ'\Q

h_

S

SEYRANENARR

DAY

HEANNNRE

YWS

‘ 3

Code:

D= Data Recorded ' %i %L/
. Signed: A

N/A = Not Applicable o ‘
Technician Name: “7/¢t HLA A

Ht&gub«-\ @D@'\

N/C = Not Compliant

016 Electrical Function Test Sheet.doc
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FINAL INSPECTION TEST 'SHEET
GENERATING SET ASSEMBLY
Form 017

Plaoe t\ok where arorlate and note an comment
3 e =) g B 3 ‘_ R

1 Wetds contmuous neat and otean

v
2 _\ Bolts tightened - ' )
3 -| Bearers completely secured o
4 { No sharp comers ' - i
5 | Walkway mesh secured {if aﬂphcable) : Ve
8 | Levelling bolts supplied and tightened (if applicable) »
7 - i Inlet/outlet pi es'blanked off tortrans ort (if applicable '
choiSASsaBly R e R e
1 Engine and fan correctly mounted v’
2 | Guards in place and secured _ v 7
3 | Wiring looms securely fixed ’ - v
4 | Magnetic pickup fitted and set 1o correct depth ' v
5 | Exhaust pipe and silencer fitted correctly (if applicable) v
8 | Dip stick in place iy
7 | il remcved from engine ves kho
8 | Fue! and oil unions tightened e
9 | Anciltary equipment fitted and labelled correctly S
10 | inlet/outlet flanges blanked off for transport v v
11 { Instrument panel securely fitted and labelled [
‘{12 [ Cables and hoses secured for transport )
13 | Oil/water leakage around the engine cleaned up N
14 | Ancillary equipment secured for transport (if applicable) v
15 | Batteries disconnected for trangport (it applicable) ' P - [ SoLpT 10r:
16 Atr cleaner is roperly mounted i
A[ternator correct!y mounted .
2 | Alternator leads correctly mounted inside terminal box -
3 | AVR mounted, connected property and correctly set ‘ v A
4 | Earth stud fitted - o ard
5 | Coupling and adaptor properly fastened B ' ‘ il
6. | Cable box extensmn secured tf ap hcabte) )
Ratiatonis s m', (ER " 7 : InfecHio: SersuDRIVE LI SR S
1 Mounted boits ttghtened | ' e
2 | Clamps on hoses tightened : , - el
3 [ Ancillary equipment fitted and labelled correctly ]
4 | Drain piug and filter cap in place -
5 | Wiring of ancillary controt eq_pment securely fixed ‘ e
6 | Water and inhibitor filled ~ Fyesino |-
7 | Electric wiring securely fixed {if applicable) ' s
8 | Allflanges fitted (if applicable) =~ _ v

017 Final [nspection Checklist.doc ) - Pagelaf2
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FINAL INSPECTION TEST SHEET
GENERATING SET ASSEMBLY
Form 017

I Wmng 'properly termmated and numbered
Control equipment mounting bolts tightened

Equipment labels properly fixed -
-1

Dust seals correctly fitted around doors I

Door hinges correctly fitted I

1 v
2 e
3 . “
4 | Ancillary equipment fitted and labelled correctly - : v

5 ' ' o
6 v

7 &

Door locks/keys.provided
cieaned_ _or vacuumed

- .”P!ant pamted fos
Any blemishes removed or rectified
lnt matchv on inal colourw

g S
Plant painted to specnflcahon ,
Any blemishes removed or rectified
Touch up paint match original colour
Main {abel fitted

Doors, locks and keys satisfactory
Glass windows secured for transport
Cable-gland plate fitted

All loose equipment removed from inside
Serial number ta fitted

QO[N] XN~

i
%

@

1
2 | Additional equipment to be transported
3 | Equipment properly packaged and/or shrink wraEped - : . lyes/no
4 | Any special transport markings fitted ' yes / no
5 | Any special documentation attached yes/no |
S E Power Equipment QA Officer: /\% ....... NSSURUPRRR » T-1 -SRI /5’ /8—09
Client Representative (if required): ............ ceaane ereeraverenanes B 221 (=T
017 Final Inspection Checklist.doc Page 2 of 2
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"

{@ ) A FACTORY .LOAD_ TEST REPORT
. eEE A Form Q18

CLIENT: BRISBAVE WATER SP238 DATE: __/4-1E-04 / 1612 ©&

SERIALNO: ___ O% (2 ODZ , JOB NO/CONTRACT NO: /& 560
ENGINE TYPE: 606877 __ ENG.SERIALNO: __ 752250 ,
ALTERNATOR TYPE: _UCi 274 /4 ALT. SERIALNO: _A 04/ 3 202657/ /
GOVERNOR TYPE: CA-C. CONTROLLER TYPE: ’
OVERSPEED TYPE: __- & A.C UNDERSPEED TYPE:
SHUTDOWN SOLENOID: ___§7/2-C - ENGINE SHUTDOWN TEMP:

“LOW OIL PRESSURE SHUTDOWN: _ AaB5S
kva: _433 ( iBZ-ﬁc%tr) w:._ /06 __ A@uNTYPR__ 5
; ; | ‘ ¥ ResnT

j215 1245|1515 Vi0p0 | 1130|1000 | 122010

280|250 (250 (900 | 300 (280 (X0 @

&> &\ 90 |70 | 8o |85 90 (%

0o 129 |50\ | 70 100 |39 X
O o - 20 | Lo _3({'0 2(60 Zj’O -~
¢f | s |wed |alS | u§ el gl la

}

38 3¢ | 3¢ 0§50 | 20 |30 o

s0 5’0_50 SO |50 |50 5—0‘5“0
757 |10 19| 254 508 | 759 |1cof, 1

e

DAt |
SHUroiM
Rur/ .
Code:
0= Data Recorded - %
’ Signed: __ .

N/A = Not Applicable )
Technician Name: ﬁ”‘i /7{-4/4/’:({/’:l

/) SUIT PO ERiCIrveE T CommPHE T TESTIAVE CF Sr° 2??:

N/C = Not Compliant

8 Factory Load Test Report.doc . ) o 02/12/04
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TRANSIENT LOAD RESPONSE

TEST SHEET
Form 019

EQUTY
ESTABLISHED 1981

TRANSIENT LOAD RESPONSE TEST SHEET

Transient Response for L oad Changes: Load pf 0.8

% Chanvge Hz 0/ : 2‘5 S 8 - 5
% Charige Volts ' O | o -k 7
Recovery Secs » / 7 /Z- 5

Change in Electrical kW

% Change Hz - . _ | ¢ (—, : > 1 ' ¢ 2 ., 2,
% Change Volts | v b K8 ] o

acovéry Secs . | ?/ ] i ‘ | { ,
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SOUND PRESSURE LEVEL

FACTORY TEST REPORT
_ Form 020
CLIENT: AF/EHTEY  COMIRAC TONS . DATE: . /6/2-0g
JOBNO: __ 14 680 ‘ JOBTYPE____ 14860
ENGINE TYPE: (2. 60687 - ALTERNATOR TYPE: ¢Cf 27¢ /=
SOUND PRESSURE LEVEL REQUIRED __ -~ 70 dvAa@ 7  m
B
- A <+ ENG ALT ‘——B' C
D

TESTING OFFICER: /zé ' “

TR e / /f CST M6 /[0 RE COMPLETEY OnJ S‘//E>

020 Sound Pressure. Level Test.doc 2/12/2002.’
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FLASH InStrUCtl'O..ﬁS
FLASHET =~ English

ELECTREX hereby declares that its range of products complies with the EMC Delta Connection with 2 CTs
C E requirements of Directive 89/336/EEC and also the requirements regulating R u P m—F? N
the energy measurement instruments CEI EN 61326. 2 1 o
»
& g >
1 SAFETY :
This instrument was manufactured and tested in compliance with class 2 IEC 1010 and
VDE 411 standards, in accordance with group B VDE 0110 standards for operating
voltages lower or equal to 250 VACrms phase neutral,
In order to maintain this condition and to ensure safe operation, the user must comply with -
the indications and markings contained in the following instructions: -
When the instrument is received, before beginning instaliation, check that it is stillintact
and no damage was incurred during transport.
. Ensure that the operating voltage and mains voltage set are the same and then proceed
withinstaiiation.
The power supply must not be earth connected.
The instrument is not fitted with a protection fuse on the power supply, thus the installer
must care for the protection.
Maintenance and/or repairs must be carried out only by qualified, authorized personnel.
If there is ever the suspicion that safe use is no longer possible, the instrument must be
taken out of service and precautions taken against any accidentai use.
Operation is no longer safe when:
1) There is clearly visibie damage.
2) The instrument no longer functions.
3) After lengthy storage in unfavorable conditions.
4) After severe damages incurred during transport. Delta Connection with 3 CTs
1.1 OPERATOR SAFETY
L1 Py - P2 :
Read these instructions carefully before installing and using the instrument . L2 ol e 52 ::: >
The instrument described in this user manual is intended for use by property trained staff L3 ::—: >
only. Maintenance and/or repairs must be carried out only by authorized personnel.
For proper, safe use of the instrument and for maintenance and/or repair, it is essential that Y r.m
the persons instructed to carry out these procedures follow normat safety precautions.
1.2 SIMBOLS L
READ THE INSTRUCTION
1.3 POWER SUPPLY
The instrument is fitted with a separated power supply with extended functioning range. [
The terminals for the power supply are numbered (13 and 14). Max 2,5 mm? cross- - - .
section cables must be used., : e
500 mAT . 3 FIXING AND LOCKING
C))'— 85-265 Vac
(100-374 vdc) The connection terminals of the instrument are held in place by a plastic panel, which must
POWER SUPPLY be mounted using four screws {supplied). This set-up will prevent the disconnection of the

current measurement terminals.
2 VOLTAGE AND CURRENT MEASUREMENT CONNECTIONS

Use cables with max cross-section of 2,5 mm?, attach them to the terminals marked with
VYOLTS INPUT according to the below diagrams. it is necessary to use 3 CT with 54
secondary.

Connect the CT amperometric signal to the terminals marked with CURRENT INPUT
according to the below diagrams. Use cables with a cross-section adequate to the CT
output and to the distance to be covered. The terminals max cross-section is 2,5 mm?2.
N.B. The CT secondary must always short circuit when it is not connected to the
instrument to avoid damages and risks for the operator.

THE PHASE RELATIONSHIP AMONG VOLTAGE AND CURRENT SIGNALS MUST BE
CAREFULLY RESPECTED. Disregard of this rule or of the wiring diagram will result in
measurement error.

Star Connection’ -

o1 m—Pz
L e T

4 PULSE QUTPUT

S p—2 p vz

<) pu— =2

L1
L2
L3
N

Yvyyy

Theinstrument is fitted with two impulse outputs proportional to the active and reactive
powes, The max cross- section of the cables {0 be used is 1,5 mm2. Max values 27 Vdc 27
mA. The output Jocation is described in figure.

T ogep
=L } @ 1000 imptvh
; _E_®ILl000|mM:vzrh
B : 15 16 17
: —}—@couuua

o IE: W%d@ |

ELECTREX S.r.l. via Claudia, 96 - 41096 Savngnano s/P (MO) ltaly - Tel. +39 59, 796372 Fax +39. 59 796378
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| Instructions
FLASH

WELECTREXS FLASHET English

5 PROGRAMMING MODE

The procedure of instrument’s programming aliows to set-up the functions’ parameters. . . . . o .
P prog g P P With these 2 buttons it is possible modify the blinking selected field.

To access the programming pages a button ‘Program’ is available at the instrument rear.

On define field either a functioning paramelter or a numerical field.

With this button itis possible to move next page.

With this button tis possible to go back previous page.

Pressing again the button ‘Program’ to exit the Set-up allows to memorise parameters.

If at the first programming page, after pressed the button ‘Program’, on press the button

on enter the counter reset page.

first programming page, after pressed the button ‘Program’, on press the button

on enter the average power reset page and maximum demand reset page.

With this button

to next page.

6 INSTRUMENT SET-UP

i
El Poge

ﬁ? if the comunication port
Is present

! Al Fogo : RESET AVG e M.D. RESET Counters
if the comunication port . -
is not present ond Output ond Output

ELECTREX S.r.. via Claudia, 96 - 41096 Savignano s/P (MO) - ltaly - Tel. +39.59.796372 Fax. +39.59.796378
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Instructions

— ‘ : FLASH .
SwELECTREX FLASHET English

7 INSTRUMENT PROGRAMMING

First programming page allows to set-up network configuration.

AN |

4

At the beginning on choose between just import ’ n orimpon»exponsystem’-g .
Then the connectlon: 4 wires withneutral L{}t, star A or 3 wires without neutral,
denaaw 7 tnanglelj . Default settingis L{N andjustimpont ,n N

Next page allows set-up Low or High Voitage and parameters of Potential and Current
Trasformer.

Where: .

- El is the page identifier.

- 2 is the Modbus Address of the instrument {can be changed)

- 0.10 is a programmable delay in the instrument answere. It is the minimum time from
request to answere.

- Modbus protocol comunication.

The second page is:

After selecting direct L DN on move to page A5, otherwise selecting on move to page

A5, otherwise selecting H |[[H for Medium or High Voltage, next:2 pages allow
programming primary P, and secondary SEf voltage transformer with reference
to the values printed on VT plate.

Default setting is LUN .

oo Where:
Page A5 allows set-up primary P, andsecondary GE[ current transformer as - E2 is the page identifier
printed on CT plate. Defaultsettingis Pri=1and Sec=1. R ~81s the number of bit (Fixed)
- n is the parity (n, 0, E)
Next page ailows programming the integration time {from 1 up to 60 minutes) for gslsdglg ir;ut[::z):::;?:al:igr: ]b::xg)rate {from 2400 up to 38400)
measure of average power and maximum demand. . .

9 CONNECTING OPTIONAL COMPONENTS

& All the options musi be inserted with the instrument off

The options of the Flash instrument are fixed mechanically to the back anchor plate of the
instrument, where are accessible the RJ45 connectors for the electrical connection. The

window concerning the setting of the option characteristics appears only when one of the

options is inserted in the instrument,

Programming in the range from 1 to 60 minutes.

8 RS485 PROGRAMMING

WARNING: ALL MODIFICATIONS TO THE SETTINGS OF THE INSTRUMENT
BECOME ACTIVE ONLY WHEN EXITING THE SETTING MENU WITH THE
“PROGRAM® PUSH BUTTON ON THE BACK.

The COM port setting pages are {ollowing the measuring set uo pages. To join them use the

ush button to go on from one page to the other and the

back.

The first page is:

! !

4-20 mA Module or Hardware Key
RS485 Interface or RS232 Interface

CN1

2
\V]
I

— 42 m g

ELECTREX S.r.l. via Claudia, 96 - 41096 Savignano

s/P (MO) - ltaly - Tel. +39.59.796372 Fax. +39.59.796378
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- FLASH Instructions
“BELECTREX; FLASHET English .

11 DIMENSIONS (MM)

RD {Data to DTE)

D (Doto from DIE)

GND

D8R (Hondshake fo OTE).
RTS (Hondshake fiom DIE}
CTS (Handshate to DTE) 12 TECHNICAL CHARACTERISTICS

panel cut out

mi~]efola|n

Display: backlit 256 segments 63x65 mm LCD with white

electroluminescent lamp.
2 Measurement sections:  Voltage input: 500 Vrms (max 1,7 crest factor);
CN input overioad: 800 Vrms; max 300 Vrms for 1 second;

Current Input: 5 Arms (1,7 crest factor);
Input overload: 20 Arms; max 100 Arms for 1 second;

Power supply: B5-265 Vac (100-374 vdc)
Frequency: 45-65 Hz
Accuracy: Class 1 on the active power in compliance with CE! EN

61036; 0,5% on the voltage and current measurements; RMS
up to the 31* harmonic

Outputs: 2 digital outputs for impuise or alarms (DIN 43864 27 Vdc
27mA - 1000 Imp./kWh)

Protection level: Front panel = IP51

Temperature Range: from 0°C to +50°C

Humidity: Max 0% without condensate

Counters: power counters with resoiution 0,0001 kWh up to
99.999.999,9999 kWh (serial)

v Mounting: 96x36mm panel
3 A: ! !
10 HARDWARE KEY B

—

Ca

CNI1

The use of the hardware key allows to the user to add functionaiities to the instrument (for example,
the key “ET UPGRADE" transforms a Flash in a Flash ET). In order to do so, once the key is inserted
into the instrument off, follow the procedure:

1) Tumn on the instrument and verify if on the display appears “UPG" (if the key is not valid, it is
showed an emmor message “Error”);

2) Wait for the key reading and check the residual credits number (if the number is zero on the
display appears "dEniEd");

3) When the instrurnent is ready to execute the updating, on the display appears “ConFirm” bfinking.

Pressing the button , the instrument enables the supplementary functions and updates the

key decreasing the credits number.
NOTES: During the updating it is showed “LoAdinG". Pressing any button during the updating, itis

showed “AbortEd” and the instrument is not updated. If all the supplementary functions which can
be enabled are already active, on the display appears “no nEEd" blinking.

ELECTREX S.r.I. via Claudia, 96 - 41086 S

CRTESES) B

avignano s/P (MO) - Italy - Tel. +39.59.796372 Fax. +39.59.796378

= B -
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December 4, 1996
GTK-1003C

~ | IMPORTANT PRODUCT INFORMATION

READ THIS INFORMATION FIRST

- Installation Information
Power Supply and 1/0 modules

Wire Connection Information

Wire connection information for power supply connections and /O module connections is detailed below.
- FEach-terminal-can accept solid-er stranded wiresy but the wires-Hnte-any piven-terminal-should-be-the same- ——---———
type and size.

Power Supply

Use one AWG #14 (2.1 mm?) or two AWG #16 (1.3 mm?) copper conductors rated for 75 degrees C (167 degrees
F) only. The suggested torque for the power supply terminal board is 12 in-Ibs (1.36 Nm).

/0 Modules

Al IC693 1/O terminal boards have 20 screw terminals and will accept from two AWG #22 (.35 mm?) to one AWG
#14 (2.1 mm?) or two AWG #16 (1.3 mum?) copper wires rated for 90 degrees C (194 degrees I') only. The
suggested tightening torque for the terminal boards ranges from 9.6 to 11.5 in-lbs (1.09 Nm to 1.3 Nm). Wirgs are
routed to and from the terminals out of the bottom of the terrmuinal board cavity.

Bvervoltage Protection Devices for AC/DC Power Supplies

Applicable to IC693PWR321 and IC693PWRI30. The overvoltage protection devices (MOVs) for this power supply
are connected internally to pin 4 (fourth screw from top) on the user terminal board. This pin is normally
connected to frame ground (pin 3) with the supplied jumper strap which is installed at the factory. If overvoltage
protection is not required or is supplied extemally, this feature can be disabled by leaving pin 4 unconnected by
removing the jumper strap. If you require Hi-pot testing of this supply, overvoltage protection must be disabled
during the test by removing the terminal board strap. Re-enable overvoltage protection after testing by
reinstalling the strap.

.__Tor more information on Hi-pot testing,_contact the BLC Technical Support Hotline at 1-800-GE FANUC .
{1-860-433-2682), or International direct dial 804-978-6036.

7 247086
¥ :

|
| NOTE
5 This symbol on the power
NOTE : , supply faceplate between

Jumper {0 be removed ONLY terminals 3 and 4 is the IEC

for Hi-pot tasting ar i overvolings symbol for an overvoitage
protection provided extarmnally protecﬂon gevica.

\ |
[ 3 ? ﬂL;rame Ground
|

Jumper Strap Connects
Ovarvoliage Protection
Devices to Frame Ground

Screw Tarminals on Terminal Board .
Overvoltage Protection Devices and Jumper Strap
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DESCRIPTION

The model 5100 series 3 Amp and 5
Amp battery chargers are designed
for permanent connection to automo-
tive batteries, maintaining them in a
fully charged condition without over-
charging. The chargers are also
capable of rapidly recharging the bat-
teries at a current up to the full rated
output. The charger may also be used
to supply a standing load attached to
the battery. The charger output may
be factory set to account for the
standing load.

The charger is designed for reliability,
ease of installation and accessibility
during routine servicing. it features
radio frequency suppression and its
smooth output linear mode design
has a low ripple voltage making the

---charger suitable for use-with-electron-

ic equipment.

The charger has both Overload and
Short Circuit protection features,
achieved by limiting the current to a
safe value during these conditions. It
will automatically recover after the
condition is removed.

If a short circuit or a severe overload
is applied such that the voltage falls
below four volts for fonger than 10
seconds, then the Charge Fail Alarm
relay will energise and the charge fail
contact will close.

If the charger is inadvertently reverse
connected to the battery then the
fuse-link on the circuit board will rup-
ture. This should be replaced with a
10A quick blow type.

ﬁ Note

The '‘Charger On’ LED will illuminate
even if the fuse has ruptured.

Q-Pulse |d TMS1068

DEEP SEA ELECTRONICS PLC

The electronic control circuit
ensures that the charger can remain
operating during engine cranking and
running, operating in parallel with the
charge alternator where necessary.

The charger features a boost charge
facility to enable rapid. recharging of
discharged batteries or to allow peri-
odic equalisation of battery cells.
When the 'boost mode select' termi-
nals are connected together the
charger output will rise by 0.35V per
cell.

A CAUTIONL

Boost mode must only be used in
accordance with the battery manu-

damage or an increased mainte-
nance requirement will occur.

Active 10/12/2014

" facturers instructions othérwise cell |

SPECIFICATION

DC OUTPUT:
12 V DC or 24V DC Nominal

~(specified-on-ordering) -

AC INPUT:

220 - 250 V AC 50/60Hz (Specified
on ordering) :
OUTPUT CURRENT:

3Amps or 5Amps electronically
limited

(specified on ordering).
OPERATING TEMPERATURE
RANGE:

-10 to +60°C

INDICATIONS:

'‘Charger On' LED.
PROTECTIONS:

Short Circuit, Over Voltage,
Over-current, Reverse Polarity,
Reverse Power

BOOST MODE:

+0.35V per Cell above Float voltage.

OPERATION:

The charger will supply current to the
battery until the battery terminal volt-
age is equal to the set float voltage,
at which point only a trickle charge
current is present. When the battery
voltage falls due to a load being
applied and the battery being dis-
charged, the charger will once again
supply current to restore the voltage

of the battery to the float voltage.
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CASE DIMENSIONS

132.0

146.0

) ! 90.0 * Linked for 12V
K 123.0 N
AC MAINS SUPPLY
CHARGE FAIL WARNING
CLOSING ON FAULT
BOOST MODE SELECT
CLOSE FOR BOOST
+Ve DC OUT
-Ve DC OUT
Battery Type 12Volt 24Volt
Lead Acid 13.7V 27.4V
Planté 13.5V 27.0V
Sealed Lead Acid 13.6V 27.2V
Nicad (9 or 18 Cells) 13.0V 26.0V
Nicad (10 or 20 Cells) 14.5V 29.0V

Deep Sea Electronics plc

Highfield House, Hunmanby Industrial Estate, North Yorkshire, YO14 OPH, England
Tel: +44 (0) 1723 890099 Fax: +44 (0) 1723 893303 E-mail: sales @ deepseaplc.com

Q-Pulse |d TMS1068

Active 10/12/2014

(These are standard seltings. Please ensure that the quoted values are suitable for the intended battery. Refer to battery manufaciurer for delails.)
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Brisbane Watar ATC Ganerator Faclory Inspection Test

1.8 [Labelling and Ingication

E::ras Using correct Ferruls ) B B
X

Is all Labelling as per spec ol il foc
X

Check all indication lamps for correct colour and operation -l e

Motes:

.9
Tosk I

List all settings on all components

To Be provided By SE Power

MNotes:
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Brisbana Watar ATC Generator Faclory Inspaction Tast

Note:

Construction Manager

All defects to be notified to contractor using [l for Contractual defects
and [l for non Contractual Defects

End of Factory test

Date:
Sign:
Date:
Sign:
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Brisbane Water ATC Generator Factory Inspection Test

bl A
goEEtgoo |
. ']

= A

T i e

Connection Plugs
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Brisbane Water ATC Generator Factory Inspection Test

Indication Panel

Penetration Holes from engine to Generator
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Brisbane Water ATC Generator Factory Inspection Test

Fuel Filler
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Brisbane Water ATC Generator Factory Inspection Test

No Labels on Cables

Insufficent protection

Q-Pulse Id TMS1068 Active 10/12/2014 Page 378 of 417




SP298 Lytton Road Lytton SPS Australia Trade Coast Sewer Project Volume 3 OM Manual

Brisbane Water ATC Generator Factory Inspection Test

exclusion
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Leighton Contractors Pty Limited

. I S Ry
‘ 3l ale Ll ~CN 000 893 667
‘ Stanwell Magnesium Plant
50 Park Road, Milton QLD 4064
PO Box 217
Albion BC QLD 4010
Telephone: (07) 3367 5700
Facsimile: (07) 3367 5799
E-mail: smp@smgproject.net
To: Brisbane Water Transmittal No: 003928487
TC Beirne Centre - L2 - 315 Date: 9 December 2004
Brunswick St Mall
Page 1 of 1
FORTITUDE VALLEY, QLD 4006
Ph/Fx
Attn: Reg McGirr
Transmitted by: Courier
Reason for issue: Issued for Information
Transmitted herewith are the following: Disk
item |Doc ID Documeht No Rev Phase Title Copies
1. Disk Standby Generator Software on disk 1

Comments: ** CONTRACT: BW 30137-02/03**

REFER ANY QUERIES TO: Frank Mitchell
Ph: 07 3367 5771 Fax: 07 3367 5799 E-mail: smp@smgproject.net

PLEASE ACKNOWLEDGE RECEIPT BY SIGNING, DATING AND RETURNING A COPY OF THIS TRANSMITTAL.

Yours faithfully Receipt Acknowledged and Date
| Uee W TC |
{ A A e o C}» 1 o
M WestT— v Brisbane Wat

Leighton Contractors Pty Ltd
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doo1

L IS LI ¢

P TS T !
EE 3 TX REPORT EZ 33
e TI T ST TR LT

TRANSMISSION OK

TX/RX NO 2079
CONNECTION TEL 033675799
" SUB-ADDRESS

CONNECTION ID :
ST. TIME _ 14712 14:36

USAGE T 00'13
PGS. 1
RESULT OK
. I Lei imited
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1.0

2.0

INTRODUCTION.

Steel when immersed or covered in water has a tendency to corrode (or rust) as
the oxidised form is more stable than the metal.

Because of this, precaution must be taken to stop or minimise the corrosion
reaction to an acceptable level consistent with the design life of the structure. This
is normally achieved by the use of protective coatings that control the corrosion
reaction by isolating the steel from its surrounding environment.

However, it is not practical to achieve a perfect coating and coating damage will
always occur with time. Because of this, corrosion may occur at imperfections in
the paint coating, causing further deterioration in the coating as well as loss of
metal.

As a result of this, périodic maintenance or an additional method of protection used
to prevent this deterioration and corrosion occurring must rectify the coating
defects. This additional protectlon is achieved by the cathodic protectlon system.

CORROSION AND CATHODIC PROTECTION.

Corrosion is an electrochemical process in that- it is accompanied by a flow of
electrical current.

Corrosion occurs on the surface of metals at active areas known as anodes, which
are electrically continuous with less active or passive areas known as cathodes.
The electric current flows from the anode through the electrolyte to the cathode,
with the circuit being completed by the electrical continuity between the cathode
and anode. In practice anodes and cathodes are generally part of the same
metallic surface and individual anodic areas may be small. '

In applying cathodic protection an external current is applied to the surface so that
the entire surface to be protected acts as a cathode. This involves the use of an
auxiliary anode and when the current flow from this anode is sufflment no part of
the structure acts as an anode. :

" An external source of direct current such as a transformer rectifier is used in

conjunction with an anode consisting of material with a very slow corrosion rate.

While it is the flow of current which achieves the cathodic protection of the surface
it is" impractical to measure these currents over individual anodic areas to
determine when cathodic protection has been achieved. However, with the flow of
cathodic protection current, the structure becomes more negative with respect to
the surrounding electrolyte. Because of this, it is possible to state values of
‘metal/electrolyte potential at which corrosion does not occur. This
metal/electrolyte potential is generally measured against a standard reference
electrode which allows a reproducible potential at which corrosion does not occur
to be quoted.

Note:
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3.0 PUMP DETAILS.

3.1 SIZE:
2 X 68.0. kKW submersible pumps.

3.2 COATING:

Enamel coated.

- 3.3 LENGTH:

N/A
3.4 " LOCATION:

Lytton Road Lytton UBD 142 L13

3.5 CONSTRUCTION DRAWINGS:
486/5/25- S101: Standard Sewerage Pump Station Cathodic Protection Unit.

4.0 CATHODIC PROTECTION DETAILS

4.1 TYPE OF CATHODIC PROTECTION:

Impressed Current.

‘ | 4.2 RECTIFIER:

// ’ ) )
Standard 24 Volit, 5.0 amp direct current output enclosed board inside the
stainless steel switchboard. Rectifier has a 240V supply from the stainless steel
switchboard distribution panel. :

4.3 CATHODE:

The cathode point is located on the pump motor, the ladder and the pipes.
Two zinc reference are fitted to the pipes in the well and one near the ladder.
The cathode point is where the cabling from the rectifier is. attached to the
structure under cathodic protection. '

44 ANODES:

One silicone iron anode is suspended from the roof of the well.

4.5 TEST POINTS:

Test points are installed on cathodically protected structures to enable testing
to ensure full protection of the pumps and pipes. On these pumps and pipes
test points have been brought out to the cathodic protection switchboard.

Doc Id: : Review Date: September 2005 Brisbane Water Confidential
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4.6

4.7

4.8

5.0

6.0

7.0

ASSOCIATED DRAWINGS:

Standard Rectifier Wiring Diagram 486/5/25-S101

ASSOCIATED STANDARDS:

AS/NZS 3000:2000 Electrical installations
AS/NZS 2832.1:1998 Cathodic Protection of Metals-Pipes and Cables
GOVERNMENT REGULATIONS:

Queensland Electricity Safety Rules and Regulations 2002

PERFORMED TESTING.
(M Natural Potential Survey.
(2) Testing of Insulated Fla'nges, Joints.
(3) Current Drain Survey.
(4) Rectifier Loop Resistance.
(5) Foreign Structure Interference Survey and Mitigation.
(6) - Final Potential Survey and Commissioning.‘

Note: Attached copies of above testing can be found in Appendix A.

CONCLUSION.

Full Cathodic protection has been achieved on these pumps and pipes.

MAINTENANCE.

The cathodic protection syétem shall be maintained on a regular basis after.
commissioning. The maintenance schedule recommended in AS2832.1 is as
set out below. ' .

(a) Bi-monthly.

(b) Six monthly.

(c) Five yearly.
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POTENTIAL COMMISSIONING DATA..

8.0 {
| Date: 04/08/2005.
Unitsetat 2.6 volts 0.7amps. .
Potentials to copper sulphate reference cell. ]
‘ Potentials Natural On Off §
Pipe 1 -378mV -1098mV -910mV |
Pipe 2 -377mV -1070mV -907mV
Ladder -377mV -1170mV -1007mV
Interference Testing.
1' On , Off Swing
Fence -625mV -625mV omV . "
Insulated Joints.
The two insulated joints were tested. _
Pipe 1 Bolt to flange greater than 40 Megohms. Flange to flange 15 Megohms.
Pipe 2 Bolt to flange greater than 37 Megohms. Flange to flange 15 Megohms
Pipe1 8 x % x4 inchinsulated bolts '
Pipe2 8 x % x4 inchinsulated bolts
Tested by J. Taylor.
Doc id: . Review Date: September 2005 Brisbane Water Confidential
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APPENDICES.

APPENDIX A:

{Documents attached)

STRUCTURE POTENTIAL LEVELS (FORM 37)

LOOP POTENTIALS. ‘g

STANDARD CATHODIC PROTECTION UNIT DRG # XXXXXXXXX

SUBMERSIBLE PUMP STATION GENERAL LAYOUT DRG #)XO000CKX

APPENDIX B: :

I

+ PHOTOS f

i

I

]

i

S E

1
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Brisbane Water Engineering Services . CP Form No. 37
' Page of -
Electrical Engineering Unit :
Cathodic Protection Six Monthly Maintenance Check Form
Installation. Trade Coas? Z—«j *on I st CPS No. Z_l g -SWB No.
Unit Reading be.fore test 2:6 Volts. O- oéz Amps. " Date. ] 3-7-05
‘ {Unit Reading after test Volts. | Amps.
' - Check List -
Loop Resistance (A) .~ Check Switchboard for damage. ' ( )
Voltage Current (B) Clean Switchboard Exterior. - ( )
o7 t7 ma ©) Zero Voltmeter and Ammeter. ()
2.6 bg ma - (D) Check there are two spare fuses of
L5 /63 ma ‘ each type in switchboard. ()
s (E) = Check Test Point Identification. ()
(F) Check Individual Anode String. (%1
(¢} Check Individual Anode Current. (1) - o
(2)_
(3)
1 Test Point Potentials Potentials
No. - As Found After Maint.
On - Off On Off
Ppe | | +2098 | —g.0 Natoral =378
1 A | —1445 | —looy
< 2u P [+ | 4189
| Pipe 2 | —to70 | —907 Vatvoral ~377
l ' ,
! 21 | ~0€2 | <1p33
{
| .
2a P| +8 4| +128.
i Ladgler | - 1170 - 100 Naforal =377
20 | —wbg | 127
An Lﬂé/. 4 .5.9 ‘ 1-‘209 .
T ' Seifeh ON
|COMMENTS: bq ma. @ _
| | .
Instrument _ No. svl! Tested By. 9\3’%
|- Rovision-27/06/2005 v_7_
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Electrical Engineering Unit

Cathodic Protection System Loop Resistance  Lytton Rd.SP298 Rectifier CPS 219

Date: 04th August 2005

Cathodic Protection System: Lytton Road Submersible Pump Station
System Operating Volts: 2.6 System Operating amps 70.0ma
Test Voltage: Test Current:
(volts) (amps)
0.7 - 0.017
2.6 0.07
45 0.163

0.18

Loop Resistance
(ohms)

27.607362

lLoop Resistance

0.16 -

0.14 1

0.12 1

0.1 1

Current

0.08 -

0.06

0.04 A

0.02 -

L—O— Test Current: I

0.7 2.6 4.5
Voltage

3/08/2005
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