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eaUS® (LICTARICAL MACHINCS

BRUSHELECTRICAL MACHINES LTD

SECTION QC. 48

SUB SECT. 01

GENCRATOR AND AVR GENERAL DATA

PAGE 1 of 1

CONTRACT N0.09/5>7_?_8

0ES. ENG. N WAKS N pare. 22 SEPT D2

SERIAL NO. 09 )s022%1 01 ltest eng, S- NART are: o lae
CTC 016 CUSTOMER: S RE  — DALAN 1RAN ‘
GENERATOR
Machine Contract No. 0‘1339'25A .....
Frame . &Dﬁx-} I 19%? -
Rating Ls B?E\)A ......
P.F. o2 :
Volts .LL.Q?Q%? ........... é
Amps .\;?¥>F? ............
Frequency ESC??F? ............
Operating Chart No. .Yﬁ?%ff;§>}!?$ ......
C.T. Ratio 8o/ S A
Nominal P.T. Secondary Volts..JJF?????(!\Q)(....
Excitation Data _
PMG Frequency..Hﬁ??&iE; 0/C Volts.. 225 ..
N/L Cold | F/itmot | 3324 Ao
Exciter Field 5 .
Current l 8A L+ SA >-7
Exciter Field Resistance...... @fﬁ?:gg.Cold.jszgs?tTGL.Hot
EXCITATION SYSTEM
AVR Contract Nos. 09/5 :228 .........
AVR System SIRLE, MAWR
Circuit Diaqram 5610360 .............
SUAVR Fitted aan - —— 4[]
D.C. Supply Voltage 2SSV
MAVR Card Fitted YES/te&
HAIN STAND BY NOTES
Control v’ Frequency 55“’5
Excitation Limiter v Temp. Comp. epacigwy/not recyired
P F Control v’
Hand Power
Auto Power v’
Excitation Monitor v . Temp. Comp. resciwed/not required
Volts Monitor ‘/ =

Auxiliary Rack

Contract Test Specification

Non-Standard fFeatures

........................

..........................

~rvcrd
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L..L\.L‘.ﬂ.i];. SECTION QC. 48 .
: MAVR &
BRUSH] SUB SECT. 3 :
SRUS® (LICTAICAL malHINCS TCSTS WITH TEST GENERATOR
. BASIC AVR i 1 off 2

BRUSHELECTRICAL MACHINES LTD o

contract n0:©9/ S0228  Jors. ene. NWaoV st Ipare-

SERIAL NO: o5 |s0aaBlol [1cst ene. S.uaer \\\ Joate: 1 (iolaz - :
ted | crc 016 CUSTOMER '
;sued MAVR TYPE B9602941/ S+ MOD |
88 : i

1. Check AVR connections to Drawing..... 262340 =

2. Check manual regulator control:{see sub-sect.13 Page 1). A _

3. Check AVR stability at rated voltage on ‘'Auto' control. ..

i
4. Check AVR 'Auto' control range: __ébﬁ_____i
|
SENSING VOLTS CE
RATED VOLTAGE SETTING (100%X) IOV Sodr /;/ ;
MINIMUM SETTING (75% to 90%) 946-05 \/
- MAXIMUM SETTING (110% to 125%) \SE JV
9/@ 5. Check diode failure indicator by pressing test pushbutton. o ___C_A____'
/
J 6. Check 'soft start' i.e. less than 5 volts overshoot on build up
19 (this requires 2 mins. re-set time with the excitation switched off‘).___fbj____ -
7. Check frequency fall off operative, or, if frequency is incompat-
ible with test rig, check that the FFO has been set correctly on
bench test. __§’f___
PMG FREQUENCY Lo HzJ
REQUIRED ACTUAL
[knee POINT FReEQuENCY L2.-5  *2 Hz k3 -oHz
8. Set 'If Limit' to give required short circuit excitation. _____55_«'___ C
REQUIRED SETTING ACTUAL SETTING
SHORT CIRCUIT EXCITATION S F *2ix Q- 4A
9. Check parallel running operation (Q.C.C.) o §W_(___
10 Set ‘'over excitation' _
REQUIRED SETTINGC ACTUAL SETTING
ooc +8=T . £ age- A
SET LEVEL X 1 L.CA *ix E-6A i S
* Temperature compensation facility, if used.
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SECTION QC.48
[BRUSH]E i SUB SECT. 30|
SAayUSH (LICTaICAL ™MaCwmints TCSTS wITH rES] GCNCRATOR
| PAGE 2 of 2
BRUSH ELECTRICAL MACHINES (TD BASIC AVR (Conl’:..
CONTRACT NO.OS (5522 [ors. one. NCaRy Yard |oare-
SERIAL NO. oA|<3A R |1 [TEST ENG. S a2t N\ |pare: 1 holas . j
CTC 016 CUSTOMER:
Signature

11. Set time delay of 'Over Excitation':
REQUIRED £ - SECONDS ACTUAL % SECONDS
; G20
TIME DELAY 23S : 10x A3 -8B os0e
12.* Set ‘'Under Excitation' Xd & Xe to maximum and check
stability of operation.
13. Set 'Under Excitation' Xd control at 0 KW:
SET POINTS REQUIRED SETTING ACTUA! SETITING
SENSING VOLTAGE 1OJ Sz ih- Vv
SENSING CURRENT L-122A + 2% i- 1 +A

14. Set 'Under Excitation®

Xe control by resistance:

REQUIRED SETTING

ACTUAL SETTING

Xe POTENTIOMETER
RESISTANCE

S0

T 2ix

A ovny

15. Check the motorised volts setting pot operation limit
switches, and self centering (if applicable).

16. Record all pot settings.

0 T o o R

3. ER. R ...

Xe:...... ESZ}T..: ......

OE Delay :....... N
17- Check links fitted as detailed on sub-sect 8 page 1.
NOTE: * Recquires on site adjustment.

acrec to™
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3142 P8 = SECTION QC.48
=L i = MAVR TESTS WITH TEST GENERATOR
BRUSH] POWER FACTOR CONTROL CARD SUB. SECT. s
. PAGE 1 of 1
CONTRACT NO.OY 1228 [pesenc. N RO A,y | DATE
SERIAL NO. ~a)s=322 ol [TESTENG. S-ineg ~) |oate (fiolaz .
CTC.016 CUSTOMER
) ' ]
Signature
1. Fit Links LK 2 and 3 (I sin @), LK.6 and 8 (Local) and LK.S
or fit links LK1 and 4 (Cos @) LK.6 and 8 (Local) and LK.9
(See Sub-Section 8 Page 1). A
2 Set the 'Level’ pot to 4.5 and parallel the set.
Select 'P.F. Control' mode and optimise the response of control
by variation of the gain and slug pots (see note). A
3. Check the unit operates so that the set P.F. or VAR's is controlled
to a constant level as the power is varied. SHA
4. Select "VAR' shed and check that the VAR's are controlled to zero
independent of set KW (if Applicable). St
5. Check links fitted as detailed on Sub-Section 8 page 2. SW
6. Set the level pot to 3.0 StA -
NOTE: The gain and slug pots may require on she adjustment.

O




SE—— LT T ' SECTION QC.48
Y] pRREE X = MAVR TESTS WITH TEST GENERATOR
C BRUSH)] VOLTS MONITOR CARD SUB. SECT. 6
saUSH CLECTRICAL MACKHINLS ) (Where appucable)
PAGE 1 of 1
CONTRACT NOCS (G238 | DESENG. N DY, DATE
SERIAL NO. oA l<can Bl o) | TESTENG. 5 1421 ol DATE /o lan .
CTC.016 CUSTOMER
" Signature
e
88
1. Set ‘Under Voltage' Level:
Required Setting Actual Setting
Under Volts Level ‘.5 +1% a3 v

G 2 Set ‘Under Vottage' Time Delay:

Required Setting Actual Setting
Time Delay (% - Sec) o - +10% | ©- O°ly-se~
3 Set 'Ovef Votiage' Level:
sed
1" §
J Required Setting Actual Setting
Over Volts Level \Le S +1% | L SV
4. Set 'Over Vottage' Time Delay:
Required Setting Actual Setting
C Time Delay (%- Sec) 20 *=10% Q,O'g ol s,

Check "Under Vohage Over-Ride’ by reducing the set speed to
50% of nominal and checking that no "UV Trip' is given.

Record time delay pot settings:

Over Votts 5%y

Under Volts (=B~

Check links fitted as detailed in Sub-Section 8 Page 2




s SECTION Qc. 48
= MAVR =
- BRUSHI|E SUB SECT. 7 K
S N ™ TESTS WITH TCST GENERATOR
EXCITATION MONITOR CARD (where applicable) | PAGE 1
BRUSHELECTRICAL MACHINESLTD i A
conTraCT N0, OS/SDWY  |pes. enc. N0 | pare-
SCRIAL NO. ¢O5 |§:&Q6\o\ TEST ENG, < -W\AR7T - \J pate: _t/iolar -
wed  eje Dig CUSTOMCR:
isued X
. 88 Signature
1. Set 'Over Excitation': ' :
- REQUIRED SETTING ACTUAL SETTING :
8ot | 4e°C . _osC 87T ‘
SET LEVEL x 1 6-93 i | 6-A3%A -
* Temperature compensation facility, if used.
Z. Set 'Over Excitation' Time Delay:
.sed .
REQUIRED DELAY ACTUAL DELAY
TIME DELAY (x-Sec) | 300 Z 1ox 2B == E .
B Set 'Under Excitation' Xd Control at OKW:
SET POINT REQUIRED SETTING ACTUAL SETTING
SENSING VOLTS (\oVv Soidz I3V
SENSING CURRENT 18 T o2x - 33 A 2R
4. Set 'Under Excitation' Xe Control by Resistance:
REQUIRED SETTING ACTUAL SETTING (:;
- Xe POTENTIOMETER
RESISTANCE 9“(2’ = 2ix A ) __SA ___
9. Record 'Under and Over Excitation' pot settings,
Xdz. .o .L§.'.Z.— .........
) (. 3..§{T ........
0.€. Delay :..... | ol A
6. Check Links fitted as detailed in sub-sect 8 page 1. ____fff&:,___
| Note: The 'Slug UC*' Control may requirc on site adjustment. (:;




[o0] [*e] o~
e o *drg avourduy asoy ca
o ke J
o B y
- Y o .
AR n 75 ;
= . . 2L, -/~ 03eq 1adeuey L3ren
K 9 mnu N Sbins, . - Howy q991/4q pastioyiny
n|a | m e esio " AYYIIXNY o
2 Orﬂm\ 2 - 3NV
e L) | 39sHb ot 10U Q3x14 ou.vw\ uotiwjuasaiday
s M.w.ﬁku. : - ..ow i AT ¢ ,&oud8y 3uridadsug
=l & £2eqy,| LITHL 72
<| < hd
v a Ltos tS . VA W\ § @aeg T 4 R e d
: N( Y\ U013o]uU0801doy 8 ,23wo3EN)
g oot XQ_ i MOVY UAVH \ //l// ﬂ :

&8 1-4d 7 IO%. [ SR D e e
> W : LY o9y ANy oL P " S =| T1o3ju0] puey
g 8 m . 1831332313
A ) \- s [ -

H BB M Y09, e 13u10)sUBI)
EE g el \ = =-X}I=]=
: = 2 k% bi| brsxra| O ibyt I P V% I = =] touey woeg

N N 7 I -«

ST m m m bl xS o, o167 paeoppeg
THEE| B _nt.w\ - 1 -[= 701700

el A1 R o1 | 3FMGWNTH 72> -|=[=] =
Bl 3 S = - w0383 ax3
\J_ thibeooy | OebL 2| smcuz
owo, o uw:.w X . s
= b2| ST TIEL Y- — - - - 1033003 4 4

EE—E %ﬁ mhﬁh\\ P S ]

mm PN ol st1So L[ TEBFR| [[ - - =IYl=1Y]- -l o ““ﬁ_:
Sm 0 \w Nnv\w\ A J ! / : a.”.:wxw
=3 S| ¢ 2bsiP| 2 . . 1Yl Bl

: 3 ‘on 015 | gonzaon | 3% Qo 28| ta 1zl <z e[ et |an
Ak Bl %] o ey 2 v 9| 92| ve| 22| oz ai|on| St V| €Y e[ 1|l 6 ofel || v]c ||
0 Bl E3]° \

. Bl &l o

wdl | S| 6| O
C m « C MQ; oy I.FM;J C \\




biawxea] - ' SECTION QC. 48 !
.
- H . L ]
BRUSH] . SUE SECE. 13
emvsCCTaIC At maCmimCE TESTS WITH TCST GENERATOR !
 AND AUXILIARY RACK BhsE =
BRUSHELECTRICAL MACKHINES LTD 2 !

CONTRACT NO.OCD/SDLZZ DES. ENC.\QQQhQ&N;A DAIF:
SERIAL NO. 09 |<~222 o\ [TEST ENG. < - \\ARq - J DATE: . /iolar .

ued |CTC 016 CUSTOMER:
ed Slgnature
o e Check Manual Control Remote operation. __Cbi___
2. Check Manual Control Reset to Zero on loss of p.m.g. :
supply. - —_SA___.
3. Check operation of Auto-follower. .
Transfer to manual gives change in line voltage of \A
less than 5%. &
4. Check operation of Null Balance section. __sSA '
- 9. Check Excitation Switch and Transfer Mode. .
' !
B9 4. Check Field Suppression Contactor operation. s
7. Check Change-over operation of single or twin system 5
by operation of monitors. i S
8. Check Logic and Relay Slaves. ’ __S_‘ﬁ___
9. Check that full load excitation is available in manual
using ‘hot' exciter field resistance. __;{_wi____

ars AN




issuefs [e3@ Testeetin]

1620274

" TI0 400/5A u

GENERATOR TERMINALS ARE SHOWN FOR

ROTATION WHEN LOOKING ON THE EXCITER END

LINE VOLTAGES ATTAIN THEIR MAXIMUM

VALUE IN THE ORDER L1.L2.L3

®n CT 1 @y

INDICATION OF o
EXCITATION STATE
SHOWN TRIPPED e

V. FSCS-3
INDICATION OF e
EXCITATION STATE
SHOWN TRIPPED C
L] FRS-3
32
INDICATION OF o
AVR FAULT
SHOWN HEALTHY 33
: LRS-2
35
INDICATION OF ow
LIMITER OPERATION
SHOWN HEALTHY 36
1
s ECCS-
INDICATION OF o
MANUAL/AUTO STATE
SHOWN IN”AUTO 3
: ECCS-3
.
: INDICATION OF o
ANUAL/AUTO STATE
4 SHOWN IN”AUTO 43
FROM CT1
(s2)(s1)
o

1ERMINAL RAIL ON REAR OF MAVR AUX. RACK |
FOR TERMINATION OF MAVR MULTI-CORE CABLE

03
i74t)

WODULAR AUTOMATIC VOLTAGE REGULATOR
(WAVR)TYPE 89602941 57
CARDS FITTED: - POWER FACTOR CONTROLLER
EXCITATION LIMITER
CONTROL
AUTO POWER
VOLTAGE MONITOR
EXCITATION MONITOR

{

SENSING

CURRENT
SVA © 5AMPS

1

% 9*\ Ei

2
>
NZ

+

P
4

|
L+

»—O0 ————

o
Y
]

S

N

FSR

1
FS3—20A !
1

FSR
SCR1
e
(> SS1
i

wa

o
2

P
Bt

TING AUTO-FOLLOWER &

NULL BALANCE DETECTION

¥

P

ELECTRONIC HAND CONTROL PC8

INCORPORA

VOLTAGE SENSING
TRANSFORMER

FRS-1

ECCS-1

ECC-5
ECC-4

ECC-6

MONITOR
RELAYS

[ES
OR'N ONE

X ARN
(58 APP ATE 15|

ARN|
ATE

.............. T
| e
— = ——[J-LOWER
| HoE T
T v SN N AP TR
M.H_”m.@ L .mmt_*_ [
_nmr_mmm_ | Bt Xg | |5 -8
ol I =
||._,||_L|rl_ Woes o b
N T VAVR, | 1 rr N
AUXILIARY __
22_ TR
. RN e
HIETT
AN
TS
s Ay EL
=0 |=TI~
4A O(Qam_ﬁll
=
el 4 _ Bl
ey Bl
g1l
! AL
Fsc/6] TRIP [ [Fscs/: _ g Il
FS2  , Lye [
=S SH
| I
! I
[
[
w x [
5 2 [
- S
Wo.
20

PRIMARY VOLTAGE 11KV
SECONDARY VOLTAGE 110V

notes: = O

ITEMS MARKED THUS 3 ARE NOT SUPPLIED BY BEM LTD
PROVISION FOR SHORTING REQUIRED IF MAVR DISCONNECTED
FSC.FSCS.ECC.ECCS SHOWN FOR AUTO WITH FIELD SUPPRESSED
CONTACT CLOSES TO SELECT POWER FACTOR CONTROL CARD

. CONTACT CLOSES TO SELECT AUTOMATIC VAr SHED

3 FEATURE ON SHUTDOWN (OPTIONAL)

(() MUST ALSO BE CLOSED)

CLOSE TO INHIBIT OVERVOLTS MONITOR IN PARALLEL (OPTIONAL)
CLOSE FOR NULL BALANCE INDICATION DURING TRANSFER

FROM MANUAL TO AUTO

CONTACTS NOT TO BE CLOSED AT SAME TIME

CONTACT TO CLOSE FOR MINIMUM OF 63s TO RESET

MAVR DATUM (OPTIONAL)

INDICATION OF MANUAL AT MINIMUM, SHOWN "NOT AT MINIMUM®
(INTERNAL RELAY SHOWN DE-ENERGISED)

11. CUSTOMER CONTROL WIRING SHOWN DASHED

12. SEE INTERCONNECTION DIAGRAM B 9620275

o G o

~o

3

LLAST RESISTOR
AE

EXCITER FIELD AMMETER
ANB1 LOCAL NULL BALANCE AMMETER 500-0-500pA
ANB2 REMOTE NULL BALANCE AMMETER 500-0-500pA

ASU AUTOMATIC_SYNCHRONISING UNIT

[ 4] INSTRUMENT C.T. 5A SECONDARY
DB1-2  DIODE BRIDGES

ECC EXCITATION CHANGEQVER CONTACTOR
ECCS EXCITATION CHANGEOVER SLAVE RELAY
FRS AVR FAULT RELAY SLAVE

FSC FIELD SUPPRESSION CONTACTOR

FSR FIELD SUPPRESSION RESISTOR
FS1-2 AUX RACK D.C. SUPPLY FUSES

FS3 AUX RACK MANUAL EXCITATION FUSE
LRS EXCITATION LIMITER RELAY SLAVE

MBR MANUAL BALLAST RESISTOR

MVSR MOTORISED VOLTAGE SETTING RHEOSTAT
SCR1 MANUAL EXCITATION THYRISTOR
SS1-2 VOLTAGE SPIKE SUPPRESSORS

swi LOCAL/REMOTE CONTROL SELECTOR SWITCH
SW2 REMOTE_EXCITATION MODE SELECTOR SWITCH
SW3 LOCAL EXCITATION MODE SELECTOR SWITCH

Sw9 SINGLE /PARALLEL RUN SWITCH
™ ROTOR EARTH FAULT TRANSMITTER
VE EXCITER FIELD VOLTMETER

CUSTOMER: — NEI ALLEN LTD/ CCA BOVIS
SITE: = SOUTHAMPTON
MAVR CONTRACT No:— 09/50480/SRH/IEP
R.M. CONTRACT No:— 01/38559A

B[V PRIMARY was

1

o CIRC.L PR
TPRINTS 10| " e
ARN DES | e e e ot o g b gty

onc_ﬂ_wrxromxwz OF MAVR
EXCITA YSTEM (TRIP
LT0 MANUAL WITH AUTO FOLLOWER) h.i@@NONV&

ATE[Z-8-12] +RM_COMM'L "t o—
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