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STAMFORD

IWAGE INTERNATIONAL

Installation, Service and
Maintenance Manual

For the BC Range of Generﬁ)rs

(BCI182J)
SAFETY PRECAUTIONS

Before operating the generating set, read the generating Onon manual and this generator manual
and become familiar with it and the equipment. (S

SAFE AND EFFICIENT OPERATION CAN EVED IF THE EQUIPMENT 1S
CORRECTLY OPERATED AND MAINTAINED

Many accndents oceur because of failure to fo@ 5& Bs and precautlons

ELECTRICAL SHOCK CAN CAUSE éL NJURY OR DEATH.

. Ensure instailatlon' meets all(}abi @ hid Iocal electncal codes. Have all installations
‘ i3

performed by a quaiified | 89

. Do not operate th @% rotecdtive covers, access covers or terminal bex covers removed.
¢« Disable eng| )wt g-ircujt be\o> ‘carrying out mamtenance

+ . Disable ¢ g} U|t lace warning notices on any circuit breakers normally used for
connecli tot [ mal

nx r generators, to avoid accidental closure.
Observ%& RTAN

AUTION, WARNING and DANGER notlces defined as:
IMPO

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

CAUTIONI

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

WARNING!

. WARNING REFERS TO A HAZARD OR UNSAFE METHOD OR PRACTICE WHICH CAN
RESULT IN SEVERE PERSONAL INJURY OR POSSIBLE DEATH.

"DANGER!
Danger refers to immediate hazards which will result in severe personal injury or death.
Due to our pohcy 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.

. Annex D
Aug 03 ' _ ' Page 3
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FOREWORD

The 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. Specific areas where the lack of care or use of incorrect procedures could lead
to equipment damage and/or personal injury are highlighted, 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 Ser\nce Sales and technical staff of Newage international are always ready to assist and reference
ta the company for advice is welcomed.

WARNING

PERSONNEL!NJURY INCORRECT INSTALLATION, SERVICE OR REPLA
+ CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH, AND/OR
SERVICE PERSONNEL MUST BE QUALIFIED TO PERFORM ELECT
SERVICE.

EMENT OF PARTS
UIPMENT DAMAGE.
ND MECHANICAL

EC DECLARATION OF INCORPORATION | @

All Stamford generators are supplied with a deciarahon of incorporat n)?or the relevant EC legislation,

typically in the form of a label as below.

EC DECLARATIO@WCO ATION
i
IN ACCORDAHCE WITH TH MAC ETY} REGULATIONS 1892
AND THE SUPPLY 0 AFETY NT) REGULATIONS 1884
MPLEMENTING THE EBM ER IRECTIVE & {EEGC AS AMENDED BY 81/368/EEL.
!'I‘ FOR %ERM‘OH WAS -

N FACT ~GR-ON BEHALF OF
EWAGE nom.um
ROA : INCOLNSHIRE ENGLAND.
m 6».1

STNOTBE PUT INTQ SERVICE UNTIL THE

INTO W TOBE INGORPORATED HAS BEEN DECLARED IN
WIT ¥ ISIONS OF YHE SUPPLY OF MACHINERY {SAFETY)
}ONS 1695/MACHINERY DIRECTIVE. )

FDRM‘D OR-BEHALF OF REWAGE INTERNATIONAL LINTED

LAWRENLCE HAYDOGCK
POSITIDN TECHMICAL DIRECTOR
FIGNATURE:

THIE COMPONERT MAGHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE $TATUTORY
REQUIREMERTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES
Thn EMC Diractive B9/336/EEG
This Compenant Machinary shall not be usad in the Rasidentsl Commurcinl and
WARNING! Lignt Industrial arivironmen! unlass it klgo canforms to the relevani standard
{EN 80081 - 1)REFER TC FACTORY FOR DETAILS

§i} The Low Voltage Dlactive T3/23/EEC as amended by 93MA/EEC

T

When this manual is supplied to support a specmc generator at point of sale the generator identity is
clearly disptayed on the front cover of this book

Annex D ‘
Page 4 - Aug 03
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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;

«  They are to be used for power-generation or related function.:
¢  They are to be applied in one of the following environments:; -
Portable (open construction - temporary site supply)

Portable {enclosed - temporary site suppiy)

Containerised (temporary or parmanent site suppl

é‘

_ Ship-borne below decks (mérine auxiliary p

Commercial vehicle (road transport/refrigera
Rail transport (auxiliary power) @

Industnal vehicle (sarthmoving, cr et

Fixed installation (indu r oryk@ lant)

Fixed ansta!tatlo @r gl and light industrial home/office/health)
Energy manag@ bi heat and power and/or peak lopplng)

Alternat| -

. The stan rat 3|gned to meet the ‘industrial’ emissions and immunity standards.
Where t g9 erator ed to meet the reS|dent|a| commercial and light industrial emissions
and y-stan erence should be made to Newage document reference N4/X/011, as
ad n wprr% be required. _ _

. %ﬁstallatlon earthing scheme involves connection of the generator frame to the site protective
earth conductor usmg a mlnlmum practical lead Iength

e Maintenance and servicing with anything other than factory suppl|ed or authorized parts W|||
invalidate any Newage liability for EMC compliance.

= Adequately trained personne| fully aware of the requirements of the relevant EC directives carry out
mstallatlon malntenance and servicing.

' Annex D
Aug 03 _ - Page 5/6
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INTRODUCTION |
1 The BC16/18 range of generators is of brushless rotating field design, available up to 660V/50Hz
- (1500 rpm, 4 pole and 3000 rpm, 2 pole) or 60Hz (1800 rpm, 4 pole and 3600 rpm, 2 pole), and built to
meet B.S. 5000 Part 3 and international standards.
2 The BC16/18 range are self—exmted with excitation power derived from the main output wmdmgs
using e|ther the SX460/SA465 AVR or transformer controlled excitation system.

3 The BC184 may be supplied fitted with an auxmary wmdmg in the main stator, using the SA465
AVR, ' . '

4 Detailed specification sheets are available on request.

DESIGNATION

5  To provide standardlsatnon of systems with m:mmal change {ﬁus&ners

| BC‘/;.&I//154A1
‘ B c{(Chil1]6|2i1D}1
‘ B C| A L8| 2|D|1
i AN 8|4|F|2

NP 3 fL_FJ
il

\‘F

&gf@mﬂ WF?TR ENGINE
3 HA ENGINE
A >~
\\ j |NDUS1‘% OR MARINE = (W)
% g I%\EEHT IN CM ON BCAUC

NUMBER OF POLES 2 or 4

CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

Fig 1 Designation
PACKAGED LOOSE ADAPTOR HARDWARE

&  Several adaplors are only partlally fitted to generators to simplify removal prior to engine-generator
assembly. Thes remaining hardware is contairted within a plastic bag Iocated in the terminal box.

Adaptor types
7 SAE2
- SAE3
SAES5 Spacer Rlngs
SAES6 :

Coupling Plate Dowel Pins

‘ : Annex D’
Aug 03 ‘ ‘ : Page 7
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SERIAL NUMBER LOCATION

8  Each generator has its unique serial number stamped into the upper section of the non-drive end

frame.

9 Inside the terminal box two adhesive rectangular labels have been fixed, each carrying the

generator's unique identity number. One to the inside of the termmal box sheet metal work, and the

-second label fixed to the main frame of the generator.
RATING PLATE AND CE MARK

10 The generator has been supplied with a self-adhesive ratmg plate label to enable fitting after final
assembly and painting. Itis intended that this label will be stuck to the outside of the terminal box on the
left-hand side when viewed from the drive-end. To assist with squarely posmonmg the label, location
protrusions have been made in the sheet metalwork.

11 A CE Mark label is atso*supphed_ laose for fitment after final assembly and-gainting. This should be
attached to an external surface of the Generator at a suitable location where i @{gnot be obscured by the
customer's wiring or other fittings. Before fitting the CE Mark label the. g@\ uilder must address the

requirements of the relevant EC legislataon to ensure the comphan/e és:\ genset as a whole, CE
compliance will also need to be addressed when installed on site, \

12 The surface on the area where a labei is to be stuck must flat, clea ny paint finish must be
fully dry before attempting to attach label. Recommended, fnathod fo label is peel and fold
. back sufficient of the backing paper to expose some 20m a &-along the edge which is to
‘be located against the sheet metal protrusions. Once this f|r th I has been carefully located
and stuek into position the backing paper can be p og Iy re as the label is pressed down
into position. The adhesive will achieve a perman : :
)
P P@

SELF-EXCITED AVR CONTROLLEDQ% i&
Main stator powered AVR \\ @
_ \Q

RE“”&‘

@\\;

- _ ‘ DUTRUT
EXCITER MAIN
Ij STATOR  ROTATING L STATOR
DIODES
!
SHAFT
—— — — — — o— I I e e e ™™ T ——
‘ l - | MAIN
: ] EXCITER ) ROTOR
ROTOR

Fig 2 Main stator powered AVR

13 The main stator provides power for excitation of the exciter f|eid via the SX460 (SA465) AVR which
is the controlling device governing the level of excitation provided to the exciter field. The AVR responds
to a voltage sensing signal derived from the main stator wmdlng By controlling the low power of the

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

Annex D
Page 8 . Aug 03
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14 The AVR senses average voltage on two phases ensuring close regulation. In addition it detects
engine speed and provides voltage fall off with speed, below a pre-selected speed (Hz) setting,
preventing over-excitation at fow engine speeds and softening the effect of load switching to relieve the
burden on the engine. .

15 The detailed function of the AVR circuits and their adjustment are covered in the load testing
section.

16  In addition the SA465 AVR incorporates circuits which, when used in'conjunction with accessories,
can provide for parallel operation either with 'droop’ or ‘astatic’ control and VAR/PF control.

17 Function and adjustment of the accessories which can be fitted inside the generator terminal box are
covered in the accessories section of this book, : :

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

Auxiliai’y winding powered AVR

: @
AUTOMATIC : _
VOLTAGE _ @ .
REGULATOR @ - _

< Gl
R s
EXCIT V S MAIN
O

STATOR

. g ' SHAFT
MAIN'
4 T{:& ROTOR

e

i/ff N

19 Th %%\iﬁwindis

the cd%%jg device governing the level of excitation provided to the exciter field. The AVR responds to
a voltage $énsing signal derived from the main stator winding. By controlling the low power of the exciter
field, control of the high power requirement of the main field is achisved through the rectified output of the
exciter armature. The AVR senses average voltage on two phases ensuring close regulation. In
addition, it detects engine speed and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine speeds and softening the effect of load
switching to relieve the burden on the engine. :

@ig 3 Auxiliary winding powered AVR

rovides power for excitation of the exciter field via the SA465 AVR which is

20 Urider fault conditions on the main stator output the auxiliary winding continues to generate voltage .

from the harmonic content of the magnetic field in the main stator core providing the necessary power via
the SA465 AVR, to maintain short circuit fault currents.

21 The detailed function of the AVR circuits and their adjustment are covered in the load testing
section,. '

22 Function and adjustment of the accessories which can be fitted inside the generator terminal box are
covered in the accessories section of this book.

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

' : Annex D
Aug 03 , Page 9
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Transformer controlled generators

TRANSFORMER' ' |

CONTROL S
o ouUTRUT |
EXCITER MAIN
5"‘% RoTATING | : _ smror
DIODES .
SHAFT
MAIN
EXCITCR .
KOTOR ROTCR
T e
Fig 4 Transformer controlled generators %\

Q rmer rectifier unit. The
orbutput to form the basis
inherently compensates for
aifitenance in addition to a good

24 The main stator provides power for excitation of the exciter field via a.tr
. transformer combines voltage and current elements derived from the maif’s
of an open-loop control system, which is self regulating in nature. Th
toad current magnitude and power factor and . provides short clrcuit
motor starting performance. ' '

25 - Three-phase generators normally have a three-phase er @impmved performance
with unbalanced loads but a single-phase transformer optio _ ilag% _
26 No accessories can be provided with this contr@ - &\})
. . X : ) - ] \\
APPLICA @H /
_ one
27 " The generator is supplied as a co@ artfor i
ing |
arual t

practicable to fit all the necessary warq zarg-labols during generator manufacture. The additional
. Qg ith a drawing identifying their locations.

~

labels required are packaged with.this®

Fig 5 Waming/hazard label locations

Annex D
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LABEL A’

REFER TO SERVICE MANUAL
BEFORE REMCVING COVERS

ABNEHMEN DER ABDECKUNGEN NUR
GEMAESS HAHDBLICH ANWELSUNG

LEGGERE IL MANUALE D] ASHISTERZA
PREMA D] RIMUCVERE | COPERGFH

CONSULTAR MANLAL ANTES
DE RETIRAR TAPAS

VOIR MANUEL DE‘ SERVICE AVANT
. ENLEVER LES COUVERCLES

A 50 byl i g,

Sy

28 |t is the responsibility Qg@erati@t %anufactu,rer to ensure that the correct labels are fitted,

@}\fv@%\z\ard Iab-els

and are clearly visible.
29 The generators.h %n dasi \%n use in a maximum ambient temperature of 40°C and altitude
less than 1000 me{{sﬁ iit accordance with BS 5000.

j .
30 Ambient Q?;?:ess o
refer to the_ \%er or<&
operateqi arhbient™in

)
sea | I&§ to the factor
e '

d altitudes above 1000 metres can be tolerated with reduced ratings -
ate for rating and ambient. In the event that the generator is required to

31 The generators are of dir-ventilated screen protected drip-proof design and are not suitabie 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, ' ‘

32  When installed 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.

33 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 moaisture is
prohibited, preferably by use of a 2 stage filter. '

34 The generator air intake is through the non-drive end cover and the generating set and canopy
design must be such that the intake is not restricted. It is recommended that a minimum clearance of
50mm is allowed between the generator air intake and any vertical flat surface. .

35 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:

‘ ' Annex D
Aug 03 . Page 11




NEWAGE ALTERNATOR MANUAL

TABLE 1 AIR FLOW

Air flow Additional
~ Frame ‘ ' (intake/outlet)
50 Hz 60Hz . | plessure drop
"~ 0.071 m3¥sec 0.09 m3sec - :
BC1 64 150 °¢cfm 190 cfm
BC184 0.095 m¥sec . 0.119 m¥sec
EFG 200 cfm . 250 cfm ‘
BC184 | 0.15m¥sec 0.19 m*sec . 3mm water
H.J 318 ofm 403 cfm gauge (0.1")
0.19 m¥/sec 0.23 m*/sec :
BC162 403 ¢fm 487 cfm
0.254 m*/sec | 0.304 m®/sec ‘
BC182 538 ¢fm_ 644 cfm A\

36 If specified at the time of ordering, the generator itself may be fitted f@ggters.

37 The BCL construction has no fan fitted to the generator. The erigin W{heel fan draws air through .
the- generator and add|t|onal restrictions on air flow such as fllters o] tor or canoples are not
permissible.

CAUTION . : ‘ ' &a@
flo
di

EQUIPMENT DAMAGE. Reduction in coglin dequate protection to the
generator can result in damage and/or fagurwn

s n carried ouf during manufacture in
sure @ limits of the generator are in accordance
39 The main vibration frequenmesﬁ;ed ce ponent generator are as follows
4poie1500rpm 25 50 . o
" 4 pole 1800 r.p.m. SQ

2 pole 3000 r& o Hz
2 pole 3600 r.p.m. 60 Hz

38 Dynamic balancmg of the generator r
accordance with BS 6861 Part 1 Grade 2
with BS 4999 Part 142. ‘

F,

40 Hawever, vibrations induced by the engine are complex and contain frequenmes of 1, 3, 5 or more
times the fundamental frequency of vibration. These induced vibrations can result in generator vibration
levels higher than those derived from the generator itself. |t 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 BS 5000 Part 3 are not exceeded,

41 'In standby applications where the running time is Ilmlted and reduced life expectancy is accepted,
-higher levels than specified in BS 5000 can be tolerated, up to a maximum of 18mm/sec.

42 Two bearing generators require 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 genérator adaptor interface should not exceed 125 ft.lb (17 kgm). A flexible coupling,
designed to suit the specific engine/generator combination, is recommended to minimise torsional effects.

Annex D ‘
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43. Belt dnven appiications of two bearing generators require the pulley diameter and design to be such
that the side load or force applied to the shaft i is central to the extension and does not exceed the values
glven in the table below: :

TABLE 2 SIDE LOAD

Frame Side Load - Shaft

2/4 Pole kgf . N extensien mm
BC16 | 92 900 82

- BC18 173 - 1700 82

44 In instances where shaft extensions greater than specified in the table have been supplied,
reference must be made to the factory for appropriate loadings.

45  Alignment of single bearing generators is_ critical and wbratl occur due to the fEexmg of the
flanges between the engine and generator. As far as the gene ncerned the maximum bending

~moment at this point must not exceed 125 ft.lb (17 kgm).

ensuie a good base for accurate alignment,

47 It is expected that the generator will b orate
environment, wheré the maximum shock Ioa
/ e

48 Single bearing generators require a substantlal b@ ith engine/generator mountlng pads to

Na generating set operating in an
enerator will not exceed 3g in any

plane. If shock loads in excess of 3g a

incorporated into the generating set to ensiire t ab b@' cess.

48 The maximum'bending mome m@hgin @ ust be checked with the engine ﬁwanufacturer.
CAUTION \‘7‘ | '

engine flywheel ead screws.

EQUIPMENT DAMA@QM\Q@ drive end brackets are designed to’ be bolted to the
h _
ccu :

49 Torsional wb gine-driven shafl systems and may be of a magnitude to cause

damage at cer} I sp e i3 therefore necessary to consider the torsional vibration effect on
the generato nd co : '

50 i re onsrb i e generator set manufacturer to ensure compatibility, and for this purpose
drawi Qe ing the shaft dimensions and rotor inertias are available for customers to.forward to the
enginesupplier. In the case of single bearing generators coupling details are included.

CAUTION

EQUIPMENT DAMAGE. Torsional mcompatlblllty and/or excessive vibration levels can cause
damage or failure of generator and/or-engine components

51 The terminal hox is constructed with removable panels for sasy adaptation to suit specific glanding

" requirements. Within the terminal box there are insulated terminals for line and neutral connections and

provision for earthing. A hole is provided on the generator foot which may be tapped to give an additional
earthing point.

52  The neutral is NOT connected to the frame.

) . o Annex D
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53 The main stator winding has 12 leads hrought out to the terminals in the terminal box.

'WARNING

PERSONNEL INJURY. NO EARTH CONNECTIONS ARE MADE ON THE .GENERATOR AND
REFERENCE TO SITE REGULATIONS FOR EARTHING MUST BE MADE. INCORRECT
EARTHING OR PROTECTION ARRANGEMENTS CAN RESULT IN PERSONAL INJURY OR
DEATH.

WARNING

PERSONNEL INJURY. INCORRECT INSTALLATION AND/OR PROTECTIVE SYSTEMS CAN

RESULT IN PERSONAL INJURY AND/OR EQUIPMENT DAMAGE. INSTALLERS MUST BE
QUALIFIED TO PERFORM ELECTRICAL INSTALLATION WORK. :

- 54 Fault current curves (décrement curves), together with generator reactanc ta are available on

discrimination within the load network.

request to assist the system designer to select circuit breakers, calculate@k‘ cwrents and ensure

©F

INSTALLATION — PART 1 @
LIFTING L |

PERSONNEL INJURY. INCORRECT L[FTING AD E LIFTING CAPACITY CAN
RESULT IN SEVERE PERSONAL INJU >DAMAGE MINIMUM LIFTING
CAPACITY REQUIRED IS 250kg. GENE{ IF'% UGS SHOULD NOT BE USED FOR
_LIFTING THE COMPLETE GENERAT

55" Lifting lugs are provided at each GQ% genera&)r use with a shackle and pin type lifting aid or
acl

lifing hooks. Chains of suitable len liftin with spreader bar to avoid damage to the.
terminal box, must be used. §

568 The correct lifting arra } sho (\p abel attached to the generator. A typical example is -
shown below. B :

@

IMPORTANT ™
REFER TO SERVIGE MANLAL &

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, /

Fig 7 Typical lifting warning label

Annex D : : '
Page 4 : : Aug 03
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BCi8
BCL16
BC18
BCL18
‘ "
185 kgs MAX

FRAME
SIZE
P WP

" Fig 8 Liftlng warning label A

57 BCL generators ‘have no fan to support the drive end an/\ﬁ e supplied fitted with a transit strap
clamping the coupling hub to the drlve end adaptor ring.

58 Once the transit strap is removed the rotor is free g’)n the frame, and care is needed during
couphng and alignment to ensure the frame is kept in th ntal plane.

ASSEMBLY TO ENGINE _ - 2@ %@ :

Engine to generator coupling assembly,

59 During the assembly of the Gene WI|| be necessary to firstly carefully align, then

rotate, the combined -Generator ro ft assembly, as part of the construction process,
to allow location, insertion and oft e@r%up ng bolis. This requirement to rotate the combined
assemblies exists for both si Izrr th umts Dunng the assembly of smgle bearing units it is
necessary to align the ge couphn les with the engine flywheel holes: it is suggested that two
diametrically opposite | dowel filted io the engine flywheel, cover which the generator
coupling can slide int %%ca

fts b

and replaced by © fmal bolt tightening sequence.

t:o% engme flywhee! spigot recess. The dowels must be removed

fie coupling bolts it will be necessary to rotate the Engme crankshaft -
should be taken to ensure that rotation is carried out in an approved
manner % res s&f ing practice when reachlng inside the machine to insert or tighten coupling
bolts t no -compoenent of the assembly is damaged by non-approved methods of assembly
rotatl& ,

60  While fitti 3 -tight
Generator r

61 Engine Manufacturers have avallable a proprietary tool designed to enable manual rotation of the

crankshaft assembly. This tool must always be used; having been engineered as an approved method of
assembly rotation, by engaging the manually driven pinion with the engine flywheel starter ring-gear.

UNDER NO CIRCUMSTANCES SHOULD A LEVER BE USED AGAINST THE FAN BLADES OR
BAFFLE TO ROTATE THE GENERATOR ROTOR/ENGINE CRANKSHAFT ASSEMBLY,

WARNING

PERSONNEL INJURY. 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 ASSEMBLY ROTATIONAL
MOVEMENT. [NCORRECT GUARDING AND/OR GENERATOR ALIGNMENT CAN RESULT IN
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE.

Single bearing generators

62 AIignInent of single bearing generators is critical. If necessary shim the generator feet to ensure
alignment of the machined surfaces.
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63 For transit and storage purposes the generator frame spigot and rotor couphng plates have been
coated with a rust preventative. This MUST BE removed before assembly to engine.

64 A practical method for removal of this coatmg is to clean the matmg surface areas with a de-
greasing agent based on a petroleum solvent.

WARNING

PERSONNEL INJURY. CARE SHOULD BE TAKEN NOT TO ALLOW ANY CLEANING AGENT
- TO COME INTO PROLONGED CONTACT WITH SKIN.

85 For coupling to the various engine flywheel housings, the generators can he supphed with an end

bracket—adaptor arrangement as outlined below.
SAE5 C§l>

e O@

SAEZ2
;th cap head screws.

SAES Plus SAES Adaptor Ring
a be fitted with a reduced

tput. \ an>securing screws should be

End bracket/adaptor

CAUTION

_EQUIPMENT DAMAGE. Drive end adaptors are
BC18 generators fitted with an SAE 5 drive end a E
diameter fan and must be operated at re%

tightened to 0.59kgm (6Nm 4.4ib, ft.}

66 The sequence of assembly to the engm 's g}ene' f@ e;#s follows:

(1) On the -engine check the from ouplmg maling face on the ﬂywheeE to the

flywheel housing mating face. h| oud m 0.5mm of nominal dimension. This is
necessary to ensure that a thr s\ t a e ac generator bearing or englne bearing.

(2) Check that th r|n mg dISC to the coupling hub are tight and locked into
position. Torque tlght Bk ri 1 55 b ft).

(3) Remow@from rive end of the generator to gain access to coupling disc and

adaptor bolts
(4) Chec&wat coupling disc is concentric w1th adaptor spigot. This can be adjusted by
suspending the rotor by means of a rope sling through the adaptor opening.

(5) Offer the ac generator to engine and engage both coupling disc and housing spigots at the

same time, finally puliing home by using the housing and coupling bolts. Use heavy gauge washers
between bolt head and discs on disc to flywheel bolts.

(6) Tighten couplmg disc to. flywheel Refer fo engine manual for torque setting of disc io
- flywheel bolts, :

CAUTION

EQUIPMENT DAMAGE. When fitting drive disc ensure that flywheel fixing bolt holes fall
between fan blades to allow access for flywheel bolts. Use engine pulley to turn rotor.

Single bearing 4-pole and 2-pole generators

67 Generators offered in the BCA range can be specified to suit different engine build configurations of
- specific flywheef and flywheel housmg combinations,

Annex D .
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_ CAUTION

.

EQUIPMENT DAMAGE. It is most important that the appropriate generator build is ordered
with prior knowledge of the intended engine flywheel/housing arrangement.

CAUTION

EQUIPMENT DAMAGE. During assembly, loss of residual voltage may occur. Refer to Para
188 for field flashing.

Generator to engine assembly instructions

88 Generator to engine assembly instru_ctions:_

(1) . Remove louvered cover ‘A’ from non-drive end bracket ‘B..
(2) Assemble |ocating bar ‘'E' (Newage No AF1609) by O%‘wx\g into shaft.
(3) Remove transit bar 'K'. ' @jz ' :

- AN

(4) Remove side screens 'G. - (@

(5) If the adaptor rlng is an individual it 6@ nd:ca
remove from ‘generator-and fit to englne
() Thread two locating pins ‘'H i O%Qp fi les,

{7) Fit two Iocating pins ‘J_i t the engine flywheel housingladaptor iocation
holes, @) - : _ S
_ N DL

(8) ~ Pick up genera rthe castli g@gs on both ends with 1/2 ton shackles (TO BS3032) or
flifting hooks (Newag L 30) usin itable lifting equipment.

\

]

) bolted to the generator DE bracket,

@

(9 Rotate g r roto %E -that two top ho!es of coupling disc are in close axial ahgnment
(10 sh th> enerd %Qforward only half (50mm} the available movement provided by
Iocatlng g necessary to tap bar E’ with a hide mallet to ease the bearing out of
housin

QUIPMENT DAMAGE. Do not push the rotor forward too far. There is a risk that the
rotor will rest on the stator winding outhang resulting in winding damage especially if
any rotational movement occurs during alignment with pins ‘H’.

(11} Support the welght of the rotor at the coupling end whilst sliding the rotor forward to locate
coupling disc holes over support pins *H’. Locating bar 'E’ will allow the rotor to move forward a
further 50mm, the total movement bar ‘E’ allows being 100mm. With coupling discs positioned
against flywheel location fit securing screws and washers. Remove pins ‘H’ and fit two flnal securing
screws and washers.

{12) Push generator onto englne guiding adaptor aver locating pins ‘J’ and onto engine flywheel
housing location, or ring ‘F’, secure with screws and washers. Remove pins and- replace with two
screws and washers.’

(13) Remove locating bar ‘E’. Replace M10 screw ‘C’ for batring purposes.

(14) Remove lifting tackle and t;eplace side screens ‘G’ and louvred cover ‘A'.

Annex D’
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- |
69 Follow Para 68 steps 1 to 5 from tl'@/ﬁ% n;& procedure,

(1) Fit- the two location V{“@pinw appropriate diametrically opposite holes in engine
fiywheel, leaving sufficient @%Lﬁiam@ ed to aliow for positive location of the disc-spacer-

ring and coupling discs, g; : . o
(2) Fit the discﬁ@%ﬁn@ o dowel pins and position firmly against the flywheel face.

{3) FoIlo@ steps 6 to 84rom the 4-pale instruction procedure.

4) Rotate generator rotar such that the two coupling disc dowel holes align with flywheel dowel
pins, and two top holes of coupling discs are in close axial alignment with the two flywheel location
“pins 'H’. :
"{6) . Foltow Para 68 step 10 from the 4-p-ole instruction procedure.

(6) Support the weight of the rotor at the coupling end whilst sliding the rotor forward to locate
coupling disc holes cver support pins ‘H. _ 7

CAUTION

EQUIPMENT DAMAGE. Ensure coupling disc dowel pin holes are in correct
alignment, . ‘ ‘

a.  With the coupling disc positioned against flywheel location fit securing screws and
washers., :

b.  Remove pins 'H" and fit two final securing screws and washers.

(7} Follow Para 68 steps 12 to 14 from 4-pole instruction brocedure.

Annex D
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Taper shaft arrangements
70 This arrangement is used on the BCL style generators.

+ 71 As with single bearing geherators alignment is critical. If necessary shim the generator feet to
ensure alignment of the machined surfaces. : .

72 The following procedure should be edopted fo assemble the generator to the engine:

(1) Remove louvred end cover ‘G' from non-drive end bracket ‘H' and M10 Hex Nut ‘D' from

shaft securing stud 'AA’. Remove transit bar ‘E’ and withdraw stub shaft/shaft securing stud ‘A/B’
from rotor.

(2) Ensure aiternator, engine flywheel and flywheel housing locating spigots, faces and
recesses are free from paint or preservatives.

" (3) Locate stub shaft/shaft securing stud assembly AR \ ngine flywheel spigot and secure
with studs *J', M12 hex nut ‘L’ or bolts. Refer toengine makgial for torque settmgs

(4} Ensure both tapers are clean and free of b @ grease. Slide al.ternator complete with

rotor towards engine, ensuring that shaft securlng Q A-énters central hole in rotor shaft. Refer to
: engme manual for torque settings.

5) Secure alternator adaptor ‘F to
tightening. Refer to engine manufacture

45.0Nm (33.0 ibs.ft).

(7) Fit louvred end cove \@non—® bracket ‘H'.

(8) Check forexgz& ibration E ime of Initial run-up.

S

(8) Fit M10 Binx nut ‘D™ to p@qﬁhaﬂ ig stud ‘AA’. M10 Binx nut tightening torque

ENGINE FLYWHEEL
HOUSING

ENGINE FLYWHEEL

Fig 10 Taper shaft arrangemenrs

CAUTION

EQUIPMENT DAMAGE. Incorrect guarding and/or generator allgnment can result in personal
injury and/or equipment damage.

. S . Annex D
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EARTHING .

73 The generator frame should be solidly bonded to the generating set bedplate. If anti vibration
mounts are fitted between the generator frame and its bedplate a suitably rated earth conductor (normally
one half of the cross sectional area of the main line cables} should bridge across the anti vibration mount.
WARNING

PERSONNEL INJURY. REFER TO LOCAL REGULATIONS TO ENSURE THAT THE CORRECT
EARTHING PROCEDURE HAS BEEN FOLLOWED.

PRE-RUNNING CHECKS
insulation check

74 Before starting the generating set, both after completmg assembly and aft stallatlon of the set,

test the insulation resistance of windings.
75 The AVR should be disconnected during this test. Q):g
76 A 500V Megger or similar instrument should be used. Disconne rthing conductor connected
between neutral and earth and megger an output lsad terminal U W _to earth. The insulation
ion-resistance be less than

resistance reading should be in  excess of 5MQ to earth. Sh |nsul

5MQ the winding must be dried out as detailed in the Se
- (Para 134).

CAUTION

EQUIPMENT DAMAGE. The windings
H.V testing may degrade the msulatl
be necessary to demonstrate H.V

out at reduced voltage levels, Ie

durmg manufacture and further
treductlon in operatlng life. Should it
acceptance the tests must be carried

2 x Rated Voltage + 1000)

Direction of rotation and phase- rc{‘

/
77 BC generators can rot :cé tly i

rotation as viewed from the %end I3
will be necessary for the% brs t
the factory for a rever, diag

I'é{g erator is. to be rotated in a counter-clockwise direction it
their cabling to th_e output terminals accordingly. Refer to

Voltage and freun\

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

79  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 dlagrams in the back of this manual

AVR initial settlngs

80 To make AVR selectlons remove the AVR cover and refer to the following sections dependlng upon
type of AVR fitted.

81 Reference to the generator nameplate will indicate AVR type'.

AVR type SX460 - Refer to Para 83

Annex D .
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82 Most of the AVR adjustments are factory set in positions which will give satisfactory performance
during initial running test. Subsequent adjustment may be required to achieve optimum performance of
the set under operating conditions, Refer to Para 92 for details.

Type SX460 AVR

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

84 Refer to Figure 11 for location of selection links.
(1) Frequency selection

50Hz operation LINK C-50
B60Hz operation LINK C-60 _

(2) External hand trimmer selection - ’ )%)
No external hand trimmer - LINK 1@@

External hand trimmer required - RE 9 K1-2 and_ connect trimmer across

terpin j and 2.
- (3) AVR Input Selection - @ : @
High Voltage (220/240V) |N|@ o
Pl Ll

Low Voltage (110/120V)

“StLECTION ‘ - 5X460
INDICATOR — [+

LED _\ % .
T
| :
o

 UFRD 2
o o
FREQUENCY
~ SELECTION Q

STABILITY

Fig 11 Type SX460 AVR
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GENERATOR SET TESTING

WARNING
PERSONNEL INJURY. DURING TESTING IT MAY NE NECESSARY TO REMOVE COVERS TO
ADJUST CONTROLS EXPOSING 'LIVE' TERMINALS OR COMPONENTS. ONLY PERSONNEL

QUALIFIED TO PERFORM ELECTRICAL SERVICE SHOULD CARRY QUT TESTING AND/OR
ADJUSTMENT. : '

Test metering/cabling

85 Connect any instrument wiring-and cabling required for initial test purposes with permanent or
spring-clip type connectors, ‘ . :

86 -Minimum instrumentation for testing should be line - line or line to neutral voitgeter, Hz meter, load

current metering and kW meter. If reactive load is used a power factor meter is d ble,
. CAUTION _ <

(N EQUIPMENT DAMAGE. Check that all wiring t'erm'f.g@s for internal or external
wiring are secure, and fit all terminal box covers and guard@ ‘e t0 secure wiring and/or

covers may result in personal injury and/or equipment failur

 {2)  EQUIPMENT DAMAGE. When fitting power <I;; or |
_cable voltage rating is at least equal to th@; rr
termination should be placed on top of the windin ad térmi
nut provided. . . x
) T
INITIAL START-UP w @
- SO e
L&

ng purposes, ensure
age. - The load cable

WARNING

Y t E NECESSARY TO REMOVE COVERS TO
INALS OR COMPONENTS. ONLY PERSONNEL
VICE SHOULD CARRY OUT TESTING AND/OR
RS AFTER ADJUSTMENTS ARE COMPLETED.

PERSONNEL INJURY. DURIN ING
ADJUST CONTROLS EXPO IVE'
QUALIFIED TO PERFOR TRI
ADJUSTMENTS. REFIT.AL CES
o 2
\atﬁ;b sef"a
ning <q
nerator will neot be subjected to speeds in excess of 125% of the rated speed.

87 On completion of e} ly and before starting the generating set ensure that all

engine manufacturer'
governor is such t t%

e
CAUTION -

EQUIPMENT DAMAGE. Overspeeding of the generator during initial setting of the speed
governor can result in damage to the generator rotating components.

88 In addition remove the AVR access cov_ef (on AVR controlled generators) and turn VOLTS control
fully anti-clockwise. Start the generating set and run on no-load at nominal frequency. Slowly turn

VOLTS control potentiometer clockwise until rated voltage is reached. Refer to Fig. 11 for control
potentiometer location.

CAUTION

EQUIPMENT DAMAGE. Do not increase the voltage above the rated generator voltage shown
on the generator nameplate. . ' :

89 The STABILITY control potentiomster should be set to the midway position {refer to Fig 11 for its
location) and with the stability selection correctly set should. not narmally require adjustment. Should
adjustment be required, usually identified by oscillation of the voltmeter proceed as follows:

Annex D ‘ _ :
Page 22 .. ‘ Aug QS

on and clamped with the

ufes have been completed, and that adjustment of the engine -




NEWAGE ALTERNATOR MANUAL

90  On SA465 major adjustment of the stability can be made by selection on switch SW2,

91  Switch position 8 will give SLOW AVR response
Switch position ¢ will give FAST AVR response

(1} Run the generating set on no-joad and check that speed is correct and stable.

{2) Turn the STABILITY control potenﬁometek clockwise, then turn slowly anti-clockwise until

the generator voltage starts to become unstable. The correct setting Is slightly clockwise from this

position (ie where the machine volts are stable but close to the unstable region).
LOAD TESTING

WARNING

‘

PERSONNEL INJURY. DURING TESTING IT MAY BE NEC ARY TO REMOVE COVERS TO
ADJUST CONTROLS EXPOSING 'LIVE' TERMINALS 0 NENTS. ONLY PERSONNEL
QUALIFIED TO PERFORM ELECTRICAL SERVICE S D CARRY OUT TESTING AND/OR
ADJUSTMENTS. REFIT ALL ACCESS COVERS AF‘@ USTMENTS ARE COMPLETED.

@“qns @

1A n//w inifialstart-up procedure, the AVR control

84 If however poor voltage regula - %nced. refer to the followfng paragraph to check
IU d} et

AVR controlled generators - AVR adjustments

92 Refer to Figure 11 for control potentiometer |

93 Having adjusted VOLTS and STABILITY/
function UFRO should not normally need ust

‘that the symptoms cbserved do necessary, and also to make the adjustment
correctly. : .

UFRO (under frequency ron{ffn

95 The AVR incorpgrates an n@e eed protectlon circuit which gives a voltage/speed {Hz)
characteristic as s

96 The UFR( CO\DWP{JO @er sets the ‘knee pomt’

97 Sy s fmctﬁ% ting are that the light emitting diode (LED) indicator, adjacent to the UFRO
Contrel |ometer bei permanently lit when the generator is on load, and poor voltage regulation
on load, e peratlon on the sloping part of the characteristic,

98 Clockwise adjustment lowers the frequency (speed) sett[ng of the ‘knee point’ and extinguishes the
LED. For Optimum setting the LED should ifluminate as the frequency falls just below nominal frequency,
ie 47Hz on a 50Hz generator or 57Hz oh a 60Hz generator.
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" Clockwise Anticlackwise
Adjiistment Knee Adustment

Paint

— % Volts

o

9 ) / Siope
/ - . shown is
- typical

80 ‘ /
85 |- / —t- _ %
% - BS 5 100 Q

75 B0 . %0 9 _
. ' _ %Speed {Hz) (J@

' Fig 12 Under frequency roll @O
Accessories . _ @ @
99 Refer to the Para 114 accessories for se p
accessories. .

"
100 If there are accessories for controi pa \ dij with the generator, refer to the specific
accessory fitting procedures mserted lns ack cover of this book.

' : A@Qﬁ PART 2
GENERAL /ﬂ \

\§ related to generator mounted

101 The extent of sn: Iatron end upon the generating set build, eg if the generator is
installed in a canopjed.s h mtegra ltchboards and circuit breaker, on site installation-will be limited
to connecting up t%| load to the generating set output terminals. In this case reference should be.
made to the generatm et manufacturer's instruction book and any pertinent local regulations.

102 If the generator has been installed .on a set without switchboard or circuit breaker the following
points relating to connecting up the generator shouid be noted.

GLANDING

103 The terminal box will normally be supplied wrth the right hand side panel, viewed from the non- drlve
end, avaitable for cable exit. The side panel is removable for drilling/punching to suit glands or glanding

boxes. Should the cable exit be required from the left-hand side of the generator when viewed from the

non-drive end, the left and fight-hand panels may be interchanged. Sufficient length of wiring to the AVR
has been prowded for this purpose. .

104 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 panet, and allow movement of the generator set on its anti-vibration mountings without
excessive stress an the cable.

105 Before making final connections, test the rnsula’uon resistance of the windings. The AVR should he
disconnected during this test.

Annex D
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106 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.

107 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.

CAUTION

EQUIPMENT DAMAGE. To avoid the possibility of swarf entenng any electrlcat components
in the termmal box, panels must be removed for drilling.

EARTHING

108 The neutral of the generator is not bonded to the generator frame as supplled 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 (ngﬂe\;y equivalent to one half of the
section of the line conductors) must be connected between the pi nd the garth terminal inside the
terminal box. A hole is provided on the generator foot which maybk'tapped to-give an additional earthing
point. The fest should be already bonded to the generating’ §\t dplate by the generating set builder,

- but will normaily be required to be connected to the site e (
CAUTION - , o

%{atlons or safety rules should be

owed., 7

" EQUIPMENT DAMAGE. Refersnce to @ctrl |
made to ensure correct earthing proc

PROTECTION N

109 It is the respon3|blllty of the actors/ sub-contractors to ensure that the overall
system. protection- mesets the rre S- an orate, local electricity authority or safety rules,
pertamlng to the site Iocahon

110 To enable -the_sys |gn r_ achfeve the necessary protection and/or d|scr1m1nat|on fault
current curves are avajl >on y m the factory, together with generator reactance values to
enable fault currentealt |ons e de

WARNING .3\/ <\)

N N% lNCORRECT INSTALLATION AND/OR PROTECTIVE SYSTEMS CAN
IN PERSONA

ALIFIED TO PERFORM ELECTRICAL INSTALLATION WORK.

COMMISSIONING

111 Ensure that all external cabling is correct and that all the generating set manufacturer's pre-running

checks have been carried out before startmg the set.

112 The generator AVR controls wili have been adjusted during the generating set manufacturer's tests
and shouid normally not require further adjustment. Should adjustment on site be necessary refer to Para
80 for AVR details and/or Para 118 for paralleling adjustments,

113 Should mailfunction occur during commissioning refer to the Serviée and Maintenance section 'Fault
Finding' procedure at Para 187,
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ACCESSORIES

114 Generator control accessories may be fitt_ed, as an option, in the generator terminal box. [f fitted at
the time of supply, the wiring diagram{s) in the back of this book shows the connections. When the
oplicns are supplied separately, fitting instructions are provided with the accessary.
. 115 Accessorles available are droop- transformer for parallel operatron applicable to generators with
SA465 AVR, and remote voltage adjust (hand trimmer). The latter being available for all AVR types but
not fitted on the generator.
NOTE

Noene of the accessories_oan be fitted with a transformer controlled generator.
REMOTE VOLTAGE ADJUST (all AVR types) :
116 A remote voltage adjust can be fitted to the control panel, - Q%

117 Remove link 1-2 on the AVR and connect adjuster to terminals 1 and

PARALLEL OPERATION

118 Understandmg of the-following notes on parallel operaho eful befor ttemptrng the f|ttrng or
setting of the droop kit accessory. When operating in p h oth r, ors or the mains, it is
essential that the phase sequence of the incoming genera busbar and also that all
of the following conditions are met before the circuit br in enerator is closed on to the

busbar (or operattonal generator)

(1) Frequency must match within clos V '

(2) Voltages must match within Q}njjts @i

(3) Phase angle of voltages Qg tchg&%cl e limits.
119 A variety of technlques var}yrni;\}rpm si
can be used to ensure these 9n\u/ns are

hchron:smg lamps to fully automatrc synchromsers

CAUTION
EQ-UIPMENT E. Failuré-to meet conditions (1), (2) and {3) when closing the circuit
breaker, wiII ate excessive mechanical and electrical stresses resulting in equipment
damage.

120 Once connected in parallel a minimum instrumentation level per generator of voltmeter, ammeter,
watt meter (measuring total power per generator), and frequency meter is required in order to adjust the
enging and generator controls to share kW in relfation to engine ratings and kVAr in relation Lo generator
ratings.

121 Itis important to recognise that:

(N kKW are derived from the engine, and speed governor characteristics determine the kW
sharing between ssats, .

{2) kVAr are derived from the generator and excitation control characteristics determine the
kVAr sharing. Reference should be made to the generating set manufacturers instructions for
setting the governor controls

Annex D
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Droop

122 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
(CT) which provides a signal dependent on current phase angle (ie 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 obtamed by turning the DROOP control potentiometer
clockwise.,

123 The diagrams below indicate the effect of droop in a simple two-genefatof system:

Load at pf cos &
l

ng-b!lo. 1 G K&Z

‘No.2

,j

/A\ @Q
©v @ /

kW |y

\& : % No.1
A @
‘_\\/. kWA
‘XS,/ - No. 1 and No. 2

®* N, ‘ Droop Equal
\

. ’ No.2
kW i
’
’
,
.~ No. 1
P u
KVA?
No. 1 Droop less than
No. 2 Droap

Fig 13 Droop in a simple two-_generator system
124 Generally'5% droop at full ioad current zero pf is sufficient to ensure kKVAr sharing.

125 If the droop accessory has been supplied with the generator it wilt have been tested to ensure

correct polarity and set to a nominal Ievel of droop. The final level of droop will be set during generating
set commissioning.

126 The following setting procedure will be found to be helpful.
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Setting procedure

127 Depending upon available load the following eettings should be used - all are based on rated current
level.

0.8 P.F.LOAD (at full load current) SET DROOP TO 3%
0 P.F. LOAD {at full load current) SET DROOP TO 5%
128 Setting the droop with low power factor load is the most accurate.

129 Run each generator as a single unit at rated frequency or rated frequency + 4% depending upon
type of governor and nominal voltage. Apply available load to rated current of the generator. Adjust
'DROOFP' control potentiometer to give droop in line with above table. Clockwise rotation increases

amount of droop. Refer to Fig 11 for potentiometer location. After adjustment check NO LOAD voltage
level and adjust if necessary.

" NOTES
(n Reverse polarity of the CT will raise the generator voltage g The polarities 81-82
shown on the wiring diagrams are correct for clockwise rotation of ] erator looking at the drive

end. Reversed rotation requires 51-82 to be reversed.

(2) The most important aspect is to set all generator The - e level of droop is less
critical. .
(3) A generator operated as a single unit witl %rrc rated Ioad 0.8 power factor

is-unable to maintain the usual % regulatlon Ash swrt@ e connected across S1-82 to

_restore regulation for single running.
@

CAUTION
@
EQUIPMENT DAMAGE. LOSS to an% ine can cause its generator to motor with
consequent damage to the generatoiwindi verse power relays should be fitted to trip
main circuit breaker. LOSS Q) IQe o the generator can resuit in large current
oscillations with conseq \ nerator windings. Excitation loss detectlon

equipment should be f& r|p m it breaker.
Astatic control ' :

130 The 'droop' ¢ re former ca e used in a connection arrangement whrch enables the normal
regulatron of the ge r to be maintained when operating in paraliel.

131 This feature‘ is only supplied from the factory as a fitted droop Kit, however, if requested at the time
of 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 for the droop current transformer secondary.

132 Should the generator be required to be converted from standard droop to.'astatic' control, diagrams
are available on request.

133 The setting procedure is exactly the same as for DROOF {Para 127).
CAUTION '

EOUIPMEN-T DAMAGE. When using this connection arrangement a shorting switch Is

required across each CT burden (terminals $1 and $2). The switch must be closed when a

generating set is not running and when a generating set is selected for single running.
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SERVICE AND MAINTENANCE
WINDING CONDITION

WARNING

PERSONNEL INJURY. SERVICE AND FAULT FINDING PROCEDURES PRESENT HAZARDS
THAT CAN RESULT IN SEVERE PERSONAL INJURY OR DEATH. ONLY 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 ANTI-CONDENSATION HEATER SUPPLY. .

Guidance of typical insulation resistance [IR] values

134 The following is offered as general information about IR value%%\god is aimed at providing guidance

about the typical IR values for generators from new through to th 5 t0f refurbishment.

New machines- - <2

135 The generators Insulation Resistance, along wi other critical. factors, will have been
measured during the alternator manufacturing process enerator will have been transported with an
appropnate packaging suitable for the method wery t Generating Set assemblers works.
Where we expect it to be stored in a suitable lo tec dverse environmental conditions
136 - However, absolute assurance that t @ at the Gen-set production line with IR
values still at the factory test levels of g t\g o e guaranteed.

At denerating set manufacturers W |

137 The generator should
assembly area in a clean

should typically be 25 M%
© 138 If the unuse ner alues fall below 10 MQ then a drying out procedure should be
tmplemented e p o outlined below before being despatched to the end customer's site.
Some mvestng ion

7 ould i aken into the storage conditions of the generator while on site.
GeneraL&fame _

139 m,t/n is known that a generator will give reliable service with an IR value of just 1.0 MQ. For a

relatively new generator to be so low it must have been subjected to inappropriate operatlng or storage
‘condltlons

140 Any temporarily reduction in IR values can be restored to expected values by following one of the
drying out procedures.

Winding condition assessment

CAUTION

EQUIPMENT DAMAGE. The AVR should be disconnected and the Resistance Temperature
Detector (RTD} leads grounded during this test.

141 The condition of the windings can be assessed by measursment of insulation resnstance [iR]r

between phase to phase, and phase to earth.
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w

142 Measurement of winding insulation should be carried out:

(1) As pert of.a periodic maintenance plan.
(23 After prolonged periods of shutdown. .
(3) When low insulation is suspected, eg damp or wet windings.

143 Care should be taken when dealing with windings that are suspected of being excessrvely damp or
dirty. The initial measurement of the [IR] Insulation Resistance should be established using a low voltage
(500V) megger type instrument. If manually powered the handle should initially be turned slowly so that

the full test voltage will not be applied, and only applied for long enough to very quickly assess the
situation if low values are suspected or immediately indicated.

144 Full megger tests or any other form of high voltage test should not be applred until the wmdmgs have
been dried out and if necessary cieaned. %

Procedure for insulation testing_

145 Disconnect all electronic components, AVR; electronic protectio tetc Ground the [RTDs]
Resistance Temperature Detection. devices if fitted. Short out the di c(s e rotating diode assembly.
Be aware of all components connected to the system under test th te ld cause false readmgs or be
damaged by the test voltage .

‘ \é/
146 Carry out the insulation test in accordance with the op tr the test equipment.
147 The measured value of insulation resistance for all'win gs and phase to phase should be
compared with the guidance given above for th @/ﬁ'f‘ ' of a generator. The minimum
acceptable value must be greater than 1.0 M.

148 If low winding insulation is conflrm/d @Qme or, ﬁe methods given below for drying the

winding.

Methods of drying out generators@

Cold run EE . .
149 Con5|der a good coﬁ%i n has not been run for some time, and has been standing in

er
‘damp, humid conditi poss/ﬁ%§ simply running the gen set unexcited (AVR terminals K1 K2
open circuit) for a r{ee\ ay 10 minute’s will sufficiently dry the surface of the windings and raise the IR
sufficiently, to great n 1.0 MG, and so allow the unit to be put into service.

Blown air drying

150 Remove the covers from all apertures to allow the escape of the water—laden air, During drying, air
must be able to flow freely through the generator in order to carry off the moisture,

151 Direct hot air from two electrical fan heaters of around 1 — 3 kW into the generator air inlet apertures. -

Ensure the heat source is at least 300mm away from the windings to avoid overheating and damage to
the msulatlon :

152 Apply the heat and plot the insulation value at half hourly mtervals The process is complete when
the parameters covered in the section entltled “Typical Drying Qut Curve’, are met.

153 Remove the heaters, replace all covers and re-commission as appropriate.

154 If the set is not to be run immediately ensure that the anti-condensation heaters are energised, and
retest prror to running.
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Short circuit method
NOTE

‘This process should only be performed by a competent engineer familiar with safe operating
practices within and around generator sets of the type in questjon. ‘

155 Ensure the generator is safe to work on. Initiate all mechanical and electrical safety procedurés
pertaining to the gen set and the site, -

156 Bolt a short circuit of adequate current carrying capacity, across the main terminals of the generator.
The-shorting link should be capable of taking full load current. . '

157 Disconnect the cables from terminals ‘X' and ‘XX’ of the AVR.

158 Connact a variable dc éupply to-the X' (positive) and ‘XX’ (Ze\cf tive) field cables. The dc supply
must be able to proyide acurrent up to 2.0 Amp at 0 - 24 Volts. @ _
s‘S ent.

159 Position a suitable ac ammeter to measure the shorting ARk

160 Set the dc supply voltage to zero and start the ge/(fejr ‘ing/ set. Slowly increase the dc voltage to
pass current through the exciter field winding. As the exeitation cyrrent increases, so the stator current in
the shorting link will increase. This stator outp@ent Iev@t be monitored, and not allowed to

exceed 80% of the generators rated output curggnb> /) é
A
161 After every 30 minutes of this exercise: &
(1) Stop the generator and_$wi t %te excitation supply, and measure and record
d~ 3 ‘The resulting graph should be compared with the
ing/out ptée;

the stator winding IR values,
classic shaped graph. Thi -Eb & is complete when the parameters covered in the
Out C B met, '

. section entitled Typical

162 Onge the InsulatiorResistanc &(?g to an acceptable level - minimum. value 1.0MQ, the dc
supply may be remov&'\ga the ter-field leads X’ and XX re-connected to their terminals oh the
AVR. //\ '
. gav) - . . .

163 Rebuild t@set, repl 7§\a}l covers and re~commission as appropriate.
164 If thé.gatid not t immediately ensuré thét the ahti-condensation heaters are energised, and
retes& rator prior to-tunning.

A

Typical rying out curve

165 Whichever method is used to dry out the generator the resistance should be measured every half-

hour and a curve plotted as shown in Fig 14.
/— ’

Minimum reading 1.0 MS2

Resistance
~

Time
Fig 14 Drying time/resistance ploi
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166 The illustration shows a typical curve for a machine that has absorbed a considerable amount of -
moisture. The curve indicates a temporary increase in resistance, a fall and then a gradual rise to a
steady state. Point ‘A", the steady state, must be greater than 1.0 MQ. (If the windings are only slightly
damp the dotted portion of the curve may not appear.)

167 For general guidance expect that the typical time to reach point 'A' will be;

1 hour for a BC16/18,
2 hours for a UC22/27
3 hours foran HC4, 5,6 and 7

Drying should be continued after point ‘A’ has been reached for at least one hour.

168 It should be 'notéd that as winding temperature increases, values of insulation resistance may
significantly reduce. Therefore, the reference values for insulation resistance cap only be establlshed
with windings at a temperature of approximately 20°C. %

169 I the IR value remains below 1.0 MQ, even after the -above drying @ s have been properly

ds h
conducted, then a Polarlsatlon Index test [Pl] should be carried out. @
170" If the minimum value of 1.0 M% for all components cannot be @ rewinding or refurblshment
of the generator will be necessary.,

171 The generator must not be put into service until the mi @ @@meved
CAUTION o

EQUIPMENT DAMAGE. The short clr pl d with the AVR connected in
circuit. Current in excess of the rated g (eﬁ o c cause damage to the wmdlngs

172 After drying out, the insulation resjs <é%?e:;sho@ %checked to verify minimum resistances

quoted above are achieved. On re- tes d that the main stator insulation resistance is
checked as follows: %

\“_

173 Separate the neutral leads; Q Emd phase and megger U phase to ground.

\&J @@d W phase and megger V phga_sg to ground.
é X U and V phase and megger W phase to ground.
174 If the minimum of 1.0 MQ is not obtained, drying out must be continued and the test repeated.
BEARINGS |
175 All bearings aré supp'lied sealed for life and are, therefore, not regreasable.

CAUTION

(1) EQUIPMENT DAMAGE. The life of a bearing m ser\nce is subject to the working
conditions and the environment.

{2) - EQUIPMENT DAMAGE. - 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.

(3) EQUIPMENT DAMAGE. High axial vibration from the engine or misalignment of the
set will stress the bearing.
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,

176 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 exhibit a deteriorating trend, during a -

major engine overhaut

177 If excessive heat, noise or vibration is detected, change the bearing as soon as practscab!e Failure
todo so could result in bearing failure,

178 In the event that ‘spike energy vnbratnon monitoring equipment is not available, it is strongly
- recommend that consideration be given to changlng the bearing during each ' major engme overhaul’.

178 Belt driven application will impose an additional Ioad on bearings. The beanng life will therefore be
significantly affected. It is important that the side load limits (given in Table 2) are not exceeded and the
health of the beanng is monitored more closely.

“
AIR FILTERS . /:t&
WARNING ‘<)
PERSONNEL INJURY REMOVAL OF FILTE NTS ENABLES ACCESS TO LIVE
PARTS. ONLY REMOVE ELEMENTS WITH THE TOR OUT OF SERVICE.
180 The frequency of filter mamtenance wil| de on th rity of the site conditions. Reguiar
inspection of the elements will be required to hen is necessary.

Cleaning procedure

degreasmg agent until the etement

181 Remove the filter elements fro Wer @Jmmeme or flush the element with a suitable

182 Alternatively, after remg r@ f||te \e&ts a high-pressure water hose wnth a flat nozzle can he

used. Sweep the water s k and fi across the element from the clean side (fine mesh side of
element) holding the no Iy a aﬁi&:‘l&h element surface. Cold water may be adequate depending
ter is preferable .

~ upon type of cont_amin% thou

183 The elemer ) ins Hot cleanliness by looking through the filter towards the light. When
thoroughly cle :} oudy-a gs.\ il be seen.

184 Drx S thor’é\rgl efore attempting to carry out the recharging procedure.

Rech (chargmg)

185 Charging is best done by totally immersing the dry element |nto a dip tank contatnmg ‘Filterkote Type
K or commermai lubricating oil SAE-20/50. Qils of higher or towar viscosity are not recommended.

186 Atlow elements to completely drain before reﬂttlng the elements into the frames and putting into
service.
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FAULT FINDING
CAUTION

EQUIPMENT DAMAGE. Before commencing any fauit finding procedures examine all wiring
for broken or ioose connections.

187 Three excitation control systems can be fitted to the range of generators covered by this manual,
identified by the last digit of the generator frame size designation. Refer to the nameplate then proceed
to the appropriate sub-section as indicated below:

SERIES- EXCITATION CONTROL PARA
4 SA465 AVR
5 Transformer control
6 8X460 AV_R . 7 13 -

TABLE 3 FAULT FINDING

All AVR types - fault finding : @
)
‘ : @ j\ ‘
' ‘ Symptom ' : ~ Action

s
No voltage 1 Check speed. \\'/’2 \) ‘
build-up when 2  Check residual v eft 4? 188.
starting set 3  Follow separﬁg zfigﬁf?on p dure to

check generator an VR, Re’ﬁ\a{t ara 192,
1
voltage either | 2. Chec

dsfabili ~ _
ility s . "Refer to Para 87.
on no-load or ). : - _

sta
with load Q‘:; O>

High voltage 1 ck sp\é%lw : :
either on no- | heck that-geherator load is not capacitive
load or with /7 118ading gowr factor).

load ; \\_/ _
2 11 Q ‘l@a{speed.

Unstable - " Check

1

Low valiage
no-l a(éx : eck link 1-2 or external hand trimmer
K le: for continuity.

LowVoltage | 1  Check speed. |
on-load 2 Check UFRO setting. Refer to Para 95,

' 3 Follow separate excitation procedure to
check generator and AVR. Refer to Para 192,

Residual voltage check (field flashing)

"~ 188 This procedure applies to all generators fitted with AVR control. With the generator set stationary
remove AVR access cover and leads F1 and F2 from the AVR.

189 Start the set and measure voltage écross AVR terminals 7-8. A minimum level of 5 Volts'is required

at these terminals. If the voltage is less than 5 Volts stop the set, because it will be necessary to carry

out the following Field Flashing procedure. Replace leads F1 and F2 on the AVR terminals. Using a 12

Voit dc battery as a supply, clip leads from battery negative to AVR terminal F2, and from battery positive
through a diode to AVR terminal F1. See Fig 15.
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CAUTION

EQUIPMENT DAMAGE. A diode must be used as shown below to ensure. the AVR is not
damaged.
&l avr [@
C——/ F2
F1
1000V
1A DIODE
[©] ©]
D oD oD D é&
12 Volt Battery - \@ ‘
- O
' F|g 15 Resid J\\tagéc *
CAUTION

EQUIPMENT DAMAGE. If the genera g\Aﬂsed for field flashing, the generator
main stator neutral must be dlsco

190 Restart the set and note outpt.}l rom

i stator, which should be approximately nominal

voltage, or voltage at AVR termlna Id be between 170 and 250 Volts,

should now operate no ild-up is obtained it can be assumed a fault exists in either
the generator or the A g@ e Separate Excitation Procedure to check generator w:ndlngs

%
191 Stop the set and un{% r?sup erminais F1 and F2. Restart the set. The generator
H
cu

rotating diodes and AVRS:Refer t

SEPARATE E)g:m)g N T,

o2 The%&v\gw%@

(\%g> ith the generating set stationary remove AVR access cover and leads F1 and F2 from the
AVRI On transformer controlied generators remove the terminal box lid for access and remove
leads F1 and F2 from the control rectifier brldge

ibde assembly and AVR can be checked using this procedure.

(2), Connect a 60W 240 Volt household Iamp {or two 120V lamps in series) to AVR terminals F1
and F2,:{Only required for Para 209.)

(3) Connect a 0-12 volt, 1.0 Amp dc supply to leads F1and F2. The positive of the dc supply is
connected to the lead marked F1 and the negative to the lead marked F2.

193 The procedure is simplified by dividing into two sections:
{n Generator windings and rotating diodes and excitation control test.

(2) Excitation control test.
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Generator windings and rotating diodes
CAUTION

EQUIPMENT DAMAGE. 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.

184 This procedure is carried out with leads F1 and F2 disconnected at the AVR or transformer control
rectifier bridge and using a 12 Volt dc supply to leads F1 and F2, :

195 Start the set and run at rated speed, on no-load.

196 Measure the voltages at the main output terminals U, V and W. These should . be balanced and
within 10% of the generator nominal voitage.

197 On generators fitted with an auxiliary winding in the main stator appli e%ly with the SA665
AVR, the voltage at AVR terminals 8 and Z2 should be approximately 150 Vol s@ ,

Balanced main terminal voitages

198 If all voltages are balanced within 1% at the main termmals Eie;lr be_assumed that all exciter
windings, main windings and main rotating diodes are in g

er, an
transformer control. Refer to Para 209 for test procedure % :
199 If voltages are balanced but low there is a fault th@ windings or rotating diode
assembly. Proceed as follows to identify: w
Rectifier diodes ' ' ‘ " CJV S

200 The diodes on the main rectifier as
connected to. each diode should be
resistance checked. A healthy diode W\e
and a low resistance in the forwa i

directions with the test meter on

Replacement of faulty le@

high resistance (infinity) in the reverse direction,
—%d:ode will give a full deflection reading in both
e, or an Infinity reading in both directions.

201 The rectifier as Iy i spll o] plates the positive and negative, and the main rotor is
. connected across tes. ch ate carries three diodes, the negative plate carrying negative
biased diodes and smve plate carrying positive biased diodes. Care must be taken to ensure that

the correct polarity d|0 s 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
overtightened. The recommended torque tightening is 4 06 4.74Nm-{36-42Ib in).

Surge suppressor

202 The surge suppressor is a metal- OXIde varistor connected across the two rectifier plates to prevent

" high transient reverse voltages in the field Wmdlng from damaging the diodes. This device is not -

polarised and will show a virtually infinite readrng in both directions with an ordinary resistance meter, If

defective this will be visible by inspection, since it will normally fail to short circuit and show signs of
disintegration. Replace lf faulty.
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Main excitation windings

203 If after establishing and correctlng 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 Table 4), as the fault must be in one of these windings. The exciter stator resistance is
measured across leads Ft and F2, 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 respectwe leads
must be disconnected before taking the readings.

204 Resistance values should be within 10% of the values given in Table 4 below:

TABLE 4 MAIN EXCITATION WINDINGS

Frame Main rotor - Exciter stator | | Exciter
size Type1 | Type2* /ﬁk’e e | rotor
BC164A 044 | 19 | 26 Ky M0 | 026
BG164B 048 19 | 2670 110 | 0.26
BC164C 052 | 19 | g2 110 0.26
BC164D 0.56 19 | \28 | 110 | o026

BC184E 064 | 28] 2,8D) 115 0.21.

BC184F 0.74 22 B 127 0.23

BC184G 0.3 Y 127 0.23
BC184H 0,880\ 240N - - 0.24
BC184J 9880/ | &P - - 0.24
BC162D p\od  {O)rw - -] o2

BC162E 089\ | V18 - - 0.26
BCIGESTT 5N | 18 | . - - 0.26

Bote2s | O | 1o i : 0.27
‘§@82H“ N 147 20 - S 0.21
xxmfacm%\ < 1.28 20 } i 0.21
%\,} BC182K 14 | 20 P 0.21

BCA162L 1.55 20 - - ' 0.21

*

Used with 1-phase transformer controlled 3-phase or 1-phase generators

*&

Used with 3-phase transfarmer controlled 3-phase generators,
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Unbalanced main terminal voltages

205 If voltages are unbalanced, this indicates a fault on the main stator winding or main cables to the

circuit breaker

NOTE

Faults 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-U8,
V1-V2, v5-V6, W1-W2 W5-W8 to isolate each winding section.

206 Measure each section resistance - values should be balanced and within 10% of the value given in

Table 5 below:

TABLE 5 AVR CONTROLLED GENERATORS

Erame Section resistances )

size Winging 311 | Winging 05 | Winging 0§
BC164A 0.81 0471 2081/
BC164B 0.51 0.30 \o.19
BC164C 0.38 0.21 08
BC164D 0.3 682~ N0z |
- BC184E 0.20 N7 ¢ 13
BC184F 0.43 I\ 14N 0.08
BC184G o=\ oApi 0.7
BC184H 0as— | L0 0,029
BC1844 0:074 0:034 0.024
BC162D —\<-0.68 0.30 0.25
BC162E,\\J) 042 0.21 0.15
Baager)) | o 0.17 0.11
-BG1826 021 0.10 0095
B§;182H 0.16 0.075 0.055
BC1824 0.13 0.06 0.042
BC182K 0.10 0.047 0.030
BCA162L 0.65 0.03 0.02

207 Measure insulation resistance between sections and each section to earth.

208 Unbalanced or incorrect winding resistances and/or low insulation resistances to earth indicate
rewinding of the stator will be necessary, Refer to removal and replacement of component assembiles
commencing at Para 213.
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EXCITATION CONTROL TEST

AVR funclion test
209 Al types of AVR can be tested with this procedure:

{1) Remove exciter field leads X and XX (F1 and F2) from the AVR terminals X and XX (F1 and
F2). . .

(2) ~ Connecta 60W 240V household lamp to AVR terminals X and XX (Fi and F2),
(3) Set the AVR VOLTS control potentiometer fully clockwise. '

(4} Connect a 12V, 1.0A dc supply to the exciter field leads X and XX (F1 and F2) with {F1) to
the positive. e ‘

) y
(5) Start the generating set and run at rated speed. @ﬁ

{8) Check that the generator output voitage is with@

210 Voltages at AVR terminals 7-8 on X460 AVR or(P2.B3-6h SX421 AVR SHOULD BE BETWEEN
170 AND 250 VOLTS. If the generator output vol%ag\e is~gerrect but the voltage on 7-8 {or P2-P3) is low,

check auxiliary leads and connectioris to main termings.
oW, Q
211 The lamp connected across X-XX shoul ~if th - he SX460 and SA465 AVRs the lamp
t

should glow continuously. Faituré to tur%off i ate@‘ rotection circuit and the AVR should be
t\@?ﬁmtg[@ ti-clockwise should turn off the lamp with all

% of rated voltage.

replaced. Turning the 'VOLTS' control po
AVR types.

N N\
212 Should the lamp fail to lig 5#5 VR is fa@mﬂ must be replaced.
7 O . W

CAUTION
EQUIP A %\g
c_:locII<.\m'“i"sEel.\l.r 2_55%

REMOVAL Ar@?vgp AC

CAUTI % 7 §

AN

EQUIPMENT DAMAGE. The following procedures assume that the generator has
been removed from the generating set. On single bearing generators before removal from
the engine, position the rotor such that a full pole face is at bottom dead centre. Use engine
pulley to turn rotor. Metric threads are used throughout.

g@% test turn the VOLTS control potentiometer fully anti-

F COMPONENT ASSEMBLIES

(2} EQUIPMENT DAMAGE, 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. : '

Removal of bearings

CAUTION

EQUIPMENT DAMAGE. Position the main rotor so that a full pole face of the main rotor core
is at the bottom of the stator bore.

213 Removal of bearings may be effected either after the rotor assembly has been removed or simply by
removal of end brackel(s).

214 Refer to main rotor aésembly at Para 218,
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215 The bearings are pre-packed with grease and sealed for life.

(1 The beanng(s) are a press fit on the shaft and can be removed with standard tooling, ie 2 or
3 legged manual or hydraulic bearing pullers. :

{2) Remove circlip from shaft at non-drive end (only fitted on single bearing machines)

216 When fitting new bearings use a bearing heater to expand the bearing before fitting to the shaft Tap .
the beanng into place ensuring that it contacts the shoulder on the shaft,

217 Refit the retaining circlip on single bearing generators.

Main rotor assembly |

Single begring generator _

218 (1) Remove four screws securing Iouvred co@er at non-drive end an@m&g cover.

(2) Remove the screws and covers on each side of adaptor.
(3) Ensure that rotor is supported at DE on a sling. @
4 Tap the rotor from non-drive end bearing hous push ring clear of the end

bracket and its retaining 'O’ ring.

- (B} Continue to push rotor through stator
withdrawn, to ensure full support at all times,

%shng along rotor as it is
CAUTION | - 7 "W %“/
UTI . -~
— O )

S O .
EQUIPMENT DAMAGE. W é@ fe-ass pos:tton the rotor such that full pole
face is at botfom dead c :

219 This may make removal of shaf%\;in _difficult.
220 Replacement of rotor a /eeréb is a@ f the procedures above.
Re-assembly of general‘%ﬁi ine -

221 Before commen e-assembl meonents should be checked for damage and beanng( s)
examined for Iossﬁ%{ése )

222 Fitting of new bearing(s) is recommended during major overhaui

223 Before re-assembling to the engine drive shafts and couplrngs or drive disc should be checked for
damage or wear, :

224 \Where fitted the drive disc should be examined for cracks, signs of fatigue or elongation of fixing
holes.

225 Ensure that the disc to shaft end fixing bolts are fitted with the pressure plate and are torque
tightened to 7.6kgm (75Nm 551bs.ft).

226 Taper shaft drive end arrangements should be checked for damage to the taper on both shaft and
coupling hub. Ensure both tapers are free from oil before refitting.

227 Referto Para 69 for assembly to engine.
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NOTE

The M10 ‘BINX' nut should always be renewed. Tightening torque 4.6kgm, (45Nm; 33lbs.ft).

228 Damaged o‘r worn components must be replaced.

RETURNING TO SERVICE

229 After rectification of any faults found, remove all test connections and reconnect all control system

leads.

230 Restart the set and adjust VOLTS control potentiometer on AVR by slowly turmng clockwise untll

rated voltage is obtained.

231 Refit all terminal box covers/access covers and reconnect heategupply.

CAUTION

result in personal injury or death,

i
o ),
SPARES AND AFTER SALESSERVICE

RECOMMENDED SPARES @ @

EQUIPMENT DAMAGE. Failure to refit all guards, a@g\gpvers and terminal box covers can

of these

232 Service parts are convemently packa r easyridenlification. Genuine parts may be recognised
by the Nupart name. . @ .
233 We recommend the follo in Qewl@ intenance: In clritical applications a set
service spares should be hel \e ge ' . .
AVR controlled genera @ -
234 (1) D|ode,se 6 |ode ge suppressor) RSK 1101
{{% AR \O B0 24650
60 A E000 24602
/ Non drive end bearing _ 051 ‘01058
4) BC16 and BC18 Drive e‘nd bearing 051 | 01032

235 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 Fara 8.
236 Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

PO Box 17, Barnack Road
STAMFORD

Lincolnshire

PEY9 2NB.

ENGLAND

Telephone: 44 (0) 1780 484000
Fax: 44 (0) 1780 766074

Or any of our subsidiary companies listed on the back cover.

- Annex D
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Assembly tools

237 Locating bar (Single bearing)

8mm ratc_het box wrench (for M10 socket screws)

AFTER SALES SERVICE

AF1609,

AF1599,

238 A full technlcal advice and on-site service fa0|l|ty is available from our Ser\uce Department at
Stamford or through our Subsidiary Companies. A repair facility is also available at our Stamford Works.

TABLE € PARTS LIST TYPICAL SINGLE BEARING GENERATOR

Fig 16 Ref.

Description

PR A C®NRG AW =

Stator .

.| Rotor

Exciter Rotor

Exciter Stator

| NDE End bracket
Cover NDE.

Bearing 'O' Ring NDE

Bearing NDE

DE Adaptor

DE Screen

Coupling Hub

Pressurs Plate x

Coupling Bolt %\

Foot N

{ @ ttorw\/Og—:,

A : V

‘ % S _
<®?‘ ectifier Assembly - Forward
M

ain Rectifier Assembiy Reverse
Varistor
Diode Reverse Polarity
Diode Forward Polarity
AVR :
AVR Mounting Plate
AVR Mountmg Bracket
AVM
Fan Hub
Fan
Fan Securing Screw

o)

@%&

o

2
237/
—
25
\\ 26
27
28
29
30
31 .
32
33 .
34
35
NDE
DE
AVR
AVM
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Non-Drive End

Drive End

Automatic Voltage Regulator
Anti-Vibration Mount
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AC GENERATOR WARRANTY
WARRANTY PERIOD
AC Generators

In respect of ac generators the Warranty Period is eighteen months from the date when the goods have been notified
as ready for despatch by Ni or twelve months from the date of first commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make geod by repair or, at our option, by the supply of a replacement, any fault which under proper use
appears in the goods within the petiod specified on Clause 12, and is found on examination by us to be solely due to
defective material and workmanship; provided that the defectwe part.is’ promptly returned, carriage paid, with all
identification numbers and marks intact, or our works or, if appropriate to the Dealer who supplied the goods

Any part repaired or replaced, under warranty, W|Ii be returned by NI free of charge (via seg_fga ght if out5|de the UK.

We shall not be liable for any expenses which may be incurred in removing or re| léa g any part sent to us for
inspection or.in fitting any replacement suppiied by us. We shall be under o lia efects in any goods which
have not been properly -installed in accordance with NI recommended mstal% ractices as detailed in the
publications 'NI Installation, Service and Maintenance Manual' and NI Appl delines', or which have been
impfoperly stored or which have been repaired, adjusted or altered by any person xcept ourselves or our authorised

agents, or in any second-hand goods, proprietary articles or goods not ef-qu
us, such articles and goods being coverad by the warranty (if any) gav<}

Any claim under this clause must contair fully partlculars of the a fect
of purchase, and the name and address of the Vendor,

identification plate) or for Spares the order reference under ngaodé\ver pplied.

. Our judgement in all cases of claims shall be final a?é\\ |ve/an %mant shall accept our decision on all

questions as to defects and the exchange of a part or
_ Qur liability shall be fully discharged by either, @Wepla t§§ above, and in any event shall. not exceed the
current list price of the defective godds.
Our liability under this clause shall be |n<| conditiqn implied by law as to the guality or fitness for
any partlcular purpose of the good rovided in this clause we shall not be under any liability,
whether in contract, tort or othen respe cts in goods delivered or for any injury, damages or loss
o

resulting from such defects or f j y— {&% i connection therewith.

MACHINE sem;xt.mnéée

e\;(s/s}nptlon of the goods, the date '
( hown on the manufacturers

NEWAGE INTERNATIONAL LIMITED

REGISTERED OFFICE AND ADDRESS:
PO BOX 17
BARNACK ROAD -
STAMFORD
LINCOLNSHIRE
PE9 2NB ENGLAND -

'Telephone: 44 (0) 1780 484000
Fax: 44 {0) 1780 484100
Web site: www.newagestamford.com

Annex D _ _
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DSE 520
' ANNEX E

DEEP SEA ELECTRONICS plc - ENGINE MANAGEMENT SYSTEM
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DSE 520

ANNEX E

ENGINE MANAGEMENT SYSTEM .

INTRODUCTION

1 The DSE 520 Remote Start Module has been designed to allow the OEM tc meet most of the
industry’'s complex specifications. 1t has been primarily designed to start a generator when a remote start
signal from a remote transfer switch or other monitoring system applies an earthing signal to the remote

start input of the 520. Transfer the load to the generator when the operating criteria have been met, then

shutdown the engine on removal of the remote start signal.
2 Once activated the 520 module carries out alf the start and stop procedures of the engine, indicating
~ the operational status and fault conditions; automatically shutting the engine and giving a true first

up fault condition of an engine failure by a flashing LED and ot imultanecus faults by a steady LED.
This information is indicated by the LEDs on the front panel. \Z '

3  Selective aperational sequences, timers and alarm £ be altered by the customer. Alterations
to the system are made by using a PC with the 808 mte {%4 ' -

4 Access to critical operational sequences an gs for qualified engineers, are barred by a
security code. Timers are-protected by a sepa e alle erator changes to be made.

5  The module is housed in a robust | st|c @ nt panel mounting. Connections to the

module are via locking plug and sockev
Clarification of notatlon used m@ uk

NCTE | % x%ts age\s&eﬁual slement of a procedure to ensure correctness
‘CAUTION < klndl

ind

XOCedure or practice that, if not strictly observed, could result
or destruction of equipment.

WAR %‘é es a procedure or practice that could result in injury to personnel or
\ of life if not followed correctly, - _

DEEP SEA ELECTRONICS PLC own the copyright to this manual, which
cannot be copied, reproduced or disclosed to a third party W|thout prior
written permlsmon

i i

OPERATION -

6  On connection of the dc power supply to the moduls, the module becomes acti\ie.

CONTROL

7 Control of the 520 module is by a three position rotary switch or key-switch (specnﬂed on ordering),
mounted on the front of the module WIth OFF, AUTO and MANUAL positions.

: Annex E
Aug 03 ‘ Page 3




DSE 520

Fig 1 DSE 520 remote start module front @@
AUTOMATIC MODE OF OPERATION ‘ | ‘ Q\ .
8  The module is a‘cﬁvated by turning the selector switch t @O o @

{1) _When a Remote Start signal is applied tathe 3;& the following séquence is
initiated: @ '
A

, R , S
(3) To allow- for false signals %m&é{g}pe!ay @< initiated, after this delay, if the pre-heat
ris t

output option is selected this tim initiatet),”and the corresponding auxiliary output that is
selected energises. - & :
'NOTE - @ % | ' L |

. If the Remote St@ I is @1 during the Start Delay timer, the unit will return toa

stand-by state é; ; _ _
(4} ‘ After @b\ e delays, the-Fuel Solenoid is energised and the Starter Motor is engaged.
b)) ,

{2} The Remote Start Present LED iliu

{5) The engihe is cranked for a pre-set time pericd. If the engine' fails to fire during this
cranking attempt then the starter motor is disengaged for the pre-set rest period. Should this
sequence continue beyond the set number of attempts, the start sequence will be terminated and

Fail to Start fault will be displayed by a flashing LED.

(6) - When the engine fires, the starter motor is disengaged and locked out at a pre-set
frequency from the Alternator output. Alternatively, a Magnetic Pickup mounted on the flywheel
housing can be used for speed detection. (This is selected by PC using the 808 interface.) The
warning lamp output of the charge alternator can also be used to disconnect the starter motor,
however it cannot be used for underspeed or overspeed. This is explained in the calibration section.

(V) After the starter motor has disengaged, the Safety On timer is activated, allowing Oil
Pressure, Migh Engine Temperature, Underspeed, ' Charge Fail and any delayed Auxiliary fault
inputs to stabilise without triggering the fault. . '

{8) Once the engine is running, the Warm Up timer if selected is initiated, allowing the engine to
stabilise before accepting the load. :

Annex E
~ Page 4 - : : Aug 03




DSE 520
(9)  If an auxiliary output has been selected to give a load transfer signal, this would then -
activate, s .
NOTE

A load transfer will not be initiated until the Oil Pressure has risen and the Oil Pressure switch
has operated. This prevents excesslve wear on the engine. o

(10) - Onremoval of the Remote Start signal, the Stop delay timer is initiated, once it times out the
Load Transfer signal is de-energised, removing the load. The Cooling timer is then inltiated,
allowing'the engine a cooling down period off load bsfore shutting down. Once the Cooling timer
expires, the Fuel Solenoid is de-energised, bringing the generator to a stop.

(11} Should the Remote Start signal be re-activated during the cooling down period, the set will
return on load after the Warming timer has expired. A '

-

The following sequence is only applicable to co@lf -Tiot using external start/stop pushbutton

MANUAL OPERATION

NOTE

control. -,
9 Toinitiate a start sequencé in MANUAL, t ﬂ<@lect @to MANUAL.
NOTE = | @ @ |
There is no Start Delay in this f otseration: '

[t}

this- timer is then initiated and the auxifiary output’

m If the pre-heat ou pus ption is sele
selected is energised. ({74~ @

(2)  After the a& ay, eSElgel olenoid is energised and the Starter Motor is engaged.

{3) The péﬂ'\l j <cra- ' a pre-set time period. If the ehgine- fails to fire during this
cranking attempt A r motor is disengaged for the pre-set rest period. “Should this
set number of attempts, the start sequence will be terminated and

o\l‘s%?ayed by a flashing LED.

en tH
sequence ©ontinue b
Fail to feuit wi\i&

?;Qq%hen the ine fires, the starter motor is disengaged and locked out at a pre-set
equghcy from the Altemator output. Alternatively, a Magnetic Pickup mounted on the flywheel
housing can be used for speed detection. (This is selected by PC using the 808 interface.) The
warning lamp output of the charge alternator can also be used to disconnect the starter motor,
however it cannot be used for underspeed or overspeed. - '

{5) After the starter motor has disengaged, the Safety On timer is activated, allowing Oil
Pressure, High Engine Temperature, Underspeed, Charge Fail and any delayed Auxiliary fault
inputs to stabilise without triggering the fault. o

(6) Once the engine is running, the Warm Up timer if selected is initiated, aliowing the 'engine to
stabilise before it can be loaded. .

(7) The generator will run off load, unless a Remote Start signal is applied, and if Load Transfer
has been selected as a control source, the appropriate auxiliary output sefected will activate.

(8) If the Remote Start signal is removed, the generator will continue to run On foad until the
‘selector switch is turned to Auto. The Remote Stop Delay timer will time out, the load is then
disconnected. The generator will then run Off load allowing the engine a cooling down period.

{9) Turning the selector to STOP de-energises the FUEL SOLENOID, bringing the generator to
a stop. ‘ _

: . Annex E
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DSE 520

MANUAL OPERATION WITH EXTERNAL START AND STOP PUSHBUTTONS

10 If the module has been configured to use external Start and Stop pushbuttons the normal ‘Manual’
mode of operation is over-ridden and the following sequence is observed:

(1) Turn the selector switch to MANUAL.

(2} To start the set operate the ‘Start’ pushbutton the pre~heat output (if selected) will energise
and tha timer is |mt|ated

(3) Once the above delay has expired, the Fuel Solenmd is energised and the Starter Motor is -
engaged.

(4) The engine is cranked for a pre-set time period. If the engine fails to fire during this
cranking attempt then the starter motor is disengaged for. the pre-set rest period. Should this
sequence continue beyond the set number of attempts, the start sequenc il be terminated and
Fait to Start fault will be displayed by a flashing LLED.

frequency from the Alternator output Alternatively, a Magnetic mounted on the flywheel
housmg can be used for speed detection. (This is selected b the 808 interface.) The
warning lamp output of the charge alternator can also be usecttp/dlsconnect the starter motor,
however jt cannot be used for underspeed or overspeed >

(8) After the starter motor has disengaged, th @? activated, allowing Qil
Pressure, High Engine Temperature, Underspe & ny delayed Auxiliary fault

mputs to stabilise without tnggermg the fault

{7} Once the engine is running, the W erq @IS initiated, a!lowmg the engine to

stabilise before it can be loaded.

(8) °  The generator will run off | & SS a R@e Start signal is applied, and if Load Transfer

{5) When the engine fires, the starter motor is dlsengaged \'? cked out at a pre-set

has been selected as a control st ea riate’auxiliary output selected will activate,

(9 If the. Remote Sta |s re Xte generator will contlnue to run On load until the
selector switch is turne The Iay timer will time out, the load is then disconnected.
The generator will the un

% the engine a cooling down perlod
(10) Turnmg ctor or pressing the ‘Stop’ Pushbutton de-energises the FUEL
SOLENOID, e\\l;l-»e generato a stop.

PROTECTIONS

11 The LEDs will indicate the fault condition and one of the auxiliary outputs, if selected to bs a
- common alarm output, will activate. First up fault is indicated by a flashing LED, subsequent faults which
happen simultaneously are indicated by a steady LED. Warnings are also indicated by a steady LED.
Indications are fed directly from the appropriate input and are indicated by a steady LED, which will be

present for as long as the input is active, this feature can be used to allow the module to operate as an
Annunciator,

4

NOTES

(1) An auxiliary output may be configured as one of three alarm optiohs, Shutdown, Warning or
Common Alarm (Shutdown and Warmngs) This is in" addition to the list of other control sources
from which it may be driven. : :

(2) There is a Common alarm LED on the front panel which illuminates to indicate alt Shutdown
and Warning faults. This is mainly used to indicate fault conditions such as Emergency Stop, Fail to
Stop, Underspeed, Sensor Fail and Oil Pressure Switch which do not have their own individual LED
to indicate the fault. A warning indication is illuminated steady, while shutdown indications flash.

Annex E . '
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{3) A corrupt configuration is indicated by all the LEDs flashing. The module must then be re-
configured, '

WARNINGS
12 Warnings are self-resetting, once the fault has been removed the input is reset.

{1 CHARGE FAIL, if charge alternator voltage falls below the pre-éet trip voltage after the end
of Safety On timer, the Charge Fail LED is illuminated. . ‘

(2) AUXILIARY INPUTS, if an auxiliary input has been configured as a warning the appropriate
LED will illuminate. '

t this could indicate that the Qil
ED will illuminate.

(3) ' OIL PRESSURE SWITCH, the 520 will only attempt to
is initially low, {engine at rest, not running). It is also po'ssibllej

ank the engine if the Oil Pressure
a
Pressure switch is faulty if engine not running. The Common- ErE%L

SHUTDOWNS

13 Shutdowns are latching and stop the Generator. @IQM switch must be turned to Stop Reset

and the fault removed to reset the module. - :

(1)~ EMERGENCY STOP, removal of e@ Cs - the Emergency Stop input initiates

the following sequence. Firstly it will initi own of the Generator and prevent any
attempt to restart the- Generator unti% pushbutton has been reset. Secondly, it

g
removes the +ve dec supply from hoth the Fuel S@eg id and Starter Solenoid. This input is always
active when AUTO or MANUAL i d. @
NOTE , 3£> QLT
%b |
The Emergency& nal mus present otherwise the unit will shutdown.

(2)  LOW OIL PRESSURE acii
5 %he Low Qil Pressure LED will flash.

has expired, |@ 5.8 sh .
@'GIN MPERATURE, activation of the High Engine Temperature input after the
ng ler ha

tion of the Low Oil Pressure input after the Safety On timer

{3)
Safety r , initiates a shutdown. The High Engine Temperature LED will flash.

X&)VERSPﬁMfthe engine speed exceeds the pre-set trip a shutdown is initiated. The -
r .

eed LED will flagh. Overspeed is not delayed, it is an immediate shutdown.

(5) FAIL TO START, if the engine fails to fire after the pre-set number of aftempts to crank, the
start sequence is terminated. The Fail to Start LED will fiash.

(8) FAIL TO STOP, if the generator fails to stop after the pre-set time, the Common Alarm LED
will flash. Two conditions must be met to signal that the generator has stopped, Oil Pressure has

gone low, and that no speed is sensed from either Magnetic Pickup or Alternator speed sensing
sources. . ‘ :

{(7) UN[iERSPEED, if the engine speed falls below the pre-set trip after the Safety On timer has
- expired a shutdown is initiated. The Common Alarm LED will flash.

(8) - SENSOR FAIL, if the speed-sensing signal is lost during cranking, the Generator wili
shutdown and the Gommon Alarm LED will flash. . ’

NOTE

This will only occur if the speed-sensing signal is lost during cranking or during the safety on
timer. If the signal is lost during normal operation, the Generator will shutdown with an
Underspeed alarm, ' : '

Annex E
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DSE 520

{9) AUXILIARY INPUTS, if an auxlhary mput has been configured as a shutdown the
eppropnate LED will |||um|nate

NOTE

It is possible for the LEDs to be configured to indicate any of the 32 different control sources in
addition to the shutdowns and warnings detail above. Please refer to the 808 Software Manual
for detail on how to achleve this, :

INSTALLATION INSTRUCTIONS

t4  The model 520 Remote Start Module has been designed for front panel mounting Fixing is by two
spring loaded clips for easy assembly, -

68.00mm
\Banelg

15 In déonditions of excessive V|br should be mounted on suitable anti-vibration
mountings. . \\

! . //\\ |
COOLING : Y

. /H\ -
16  The module has b |gne rate over a wide temperature range -30° C to +55° C.
However allowances e ma the temperature rise within the control panel enclosure. Care
should be taken % ount possnb heat sources near the module unless adequate ventllatlon is

-

provided. The relati midity inside the control panel enclosure should not exceed 85%.

Annex E . .
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UNIT DIMENSIONS

17 All dimensions are in mm.

111.0mm

———

520 Auto Start Unit Arrangement

Aug 03

DSE 520

Fig 4 Front panel layout

Model 520
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Model 520
Auto Start Unit

1\2[314}5?6 71819 10[1112/13

Serial Number

_i |1415161718/1920

| S —

, Fig 5 Rear panel layout @ﬁ B '
ELECTRICAL CONNECTIONS . ( @
18 Connections to the 520 Modu#e are via piug and s ket &@

CONNECTION DETAILS

19 The following describes the connecuo . eco & cable sizes to the two plugs and
sockets on the rear of the 520 Module. Se Ké%Fp nel | %

WAY
Pin Descnptmn/?\ N §I/> ' Notes
No. /3\ - i )
1| do Plant Supplgihbutfive) \\Mmm |
2 |de F’Iantr‘SQpﬁgljl'nBut (+v§) 2.5mm | (Recommended Fuse 16A)
3. Emergeﬁ%éﬁvp Input’ 2.5mm | Plant Supply +ve. Also suppiies fuel and start
outputs. (Recommended Fuse 32A)
4 | Fuel relay Output 2.5mm | Plant Supply +ve from Pin 3. 16 Amp rated.
5 | Start relay Output | 2.5mm | Plant Supfaly +ve from Pin 3. 16 Amp rated,
6 | Auxiliary Output Relay 1 1.0mm | Plant Supply +ve. 5 Amp rated.
7 Auxiliary Output Relay 2 1.0mm -Piant'Supply +ve. 5 Amp rated.
8 Charge Fail lnput/ Excitation | 1.0mm Must NOT be connected to plant supply -ve if
Output _ -| not used,
9 | Low Oil Pressure Input 0.5mm | Switch to -ve
10 | High Engine Temp Input 0.5mm | Switch to -ve
11 1 Auxiliary Input 1 0.5mm | Switch to -ve
12 | Auxiliary Input 2 0.5mm | Switch to -ve
13 | Remote Start Input . | 0.5mm | Switch to -ve
Annex E
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TABLE 2 PLUG B 10 WAY

DSE 520

Pin ‘ Description

Notes

Cable
No. Size .
14 | Alternator Input L1 1.0mm | Do not connect if not used. (2A Fuse)
15 Alternator input N 1.0mm | Do not connect if not used.
16 | DO NOT USE Ensure no connection is made fo this pin.
17 | Auxiliary Output 3 1.0mm | Plant Supply +ve. 5 Amp rated.
18 | Auxiliary Input 3 0.5mm | Switch to -ve
19 | Auxiliary Input 4 0.5mm | Switch to -ve
20 | Magnetic Pickup Input (+ve) 0.5mm Connect to Maqqetic Pickup device.
21 | Magnetic Pickup Ihput (ve) | 0.5mm | Connect to negic Pickup device.
22 . | Tachometer Outpu{ (+ve) (.5mm | Optio %%%lﬂed on ardering.
‘ ' o Tachm?;:H ust be completely isolated.
23 | Tachometer Output (-ve) 0.5mm Qggl?a specified on ordering.
' : _ et/ermust be comp[etely isolated.

NOTE

Screened cable must be used fcr
earthed at one end ONLY,

CONNECTOR FUNCTION DETAI.
f—Lﬁctto

20 The followmg descn
panel fayout Figs.

((\

g etlc Plckup, ensuring that the screen is

the two connectors on the rear of the module. See rear

é% 3 PLUGA FUNCTIONS

PO

Descnptlon

Ylgéupply\*e&ystem de negative input. (Battery Negative).

2 dc Supply +ve, System d¢ posttlve input. (Battery Positive).

Emergency Stop input. Internally linked to Starter and Fuel outputs. If this input is not
connected to positive the module will be locked out, and if the engine is running will
shutdown immediately. Positive Supply also removed from Starter and Fuel therefore
only a single-pole Emergency Shutdown button is required. .

4. Fuel Relay output. Plant Supply +ve from Pin 3. Used to control the fuel solenoid.
5 Starter Relay output. Plant Supply +ve from Pin 3. Used to control the Starter Motor.:
6 Auxiliary Relay output 1. Plant Supply +ve. Configurable output, see Calibration Manual
: for options available.
Auxiliary Relay output 2. As for Auxiliary cutput 1 (Pin No 6).
8 | Charge Fail input/Exmtaﬂon output. Supplies excitation to the Plant Batlery Chargmg
Alternator, also an inputfor the Charge Fail detection circultry.
(continued)
Annex E
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DSE 520

TABLE 3 PLUG A FUNCTIONS {continued)

Pint _ Description

No.
9 | Low Oil Pressure input. This is a negative switched input, it is possible to calibrate the |

input to be a normally closed signal or a normally open signal. This input is used to signal
to the madule that the pil pressure is low. :

10 High Engine Témperature input. This is a negative switched input; it is possible to
calibrate the input to be a normally closed signal or a normally open signal. This input is
used to signal to the module that the engine temperature is high.

11 Auxiliary input 1. This is a negative switched configurable input, see Calibration Manual
for aptions available. It is possible to configure the input to be a normally closed signal or

a normally open signal. . ‘

12| Auxiliary input 2. As for Awliary input 1 (Pin 11). - =l

13 Remote Start input. This is a negative switched input that wil g
Auto is selected. It is possible to configure the input to be @

normally closed signal. '
NS

o TABLE 4 PLUGBFU%T\/O@ &©
Pin | Des%w- &

the generator when
rally open signal or a

No.
14 Alternator Input L1. Used for Attern.}a@\\eﬁ sen -
15 | Altenator Input N. Used for Altermator speed sanging:”
16 | DO NOT USE P §‘7 ' <)g ,

17 Auxiliary Relay output %Qagﬁsup@ Configurable output, see Calibration Manual

for options available, o

18 | Auxiliary input 3, 'l{i@‘jja neg(\t%:.@tched configurable input, see Calibration Manual
' i is p§§ te

for options ava I/ ‘7 I configure the input to be a normally closed signal or
- a normally o ignal. :

19 | Auxiliarydnddta:"As for Alxifiary input 3 (Pin 18).
20 Magne}i@p\‘ut +ve. An AC signal from the magnetic pickup +ve forks‘p‘eed sensing.

21 Magnetic input -ve. An AC signal from the magnetic pickup -ve for speed sensing.

22 . | Tachometer output +ve. 0.5 or 1.0 mA Tachometer can be used.

23 Tachometer output -vé. _

Annex E .
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TABLE 5 CALIBRATION SOCKET

| Pin No, ‘ Description
1 Ground -
2 ‘Transmit Data
3 Receive Data
4 +5 Supply

CAUTION

EQUIPMENT DAMAGE. This socket is for the connectlon -of approprlate products
manufactured by Deep Sea Electronics plc only. Connection of any other device may causé
damage and will invalidate the warranty. %

SPECIFICATION

21

Alternator Input Frequency 5
* Magnetic Input Range \ﬁ

de Supply o - 80to35 @uous *
Cranking Dropouts - ‘Able to V for 50 mS, providing supply was at

Ieast 10 ore dropout and supply recovers to 5 V.

Max. Operating Current -

Max. Standby Current -

Alternator Input Range C- .
d engine speed,

V {Clamped by transient SUPPressors}

Magnetic Input Frequency V 10 000 Hz at rated engine speed.
Start Relay Output /? \ L DC at supply voltage.

Fuel Relay Output @% p DC at supply voltage. -

Auxiliary Relay Outputs % mp DC at supply voltage.

Dimensions &n 144 x 72 x 118.5 (Excludlng Key-switch or Knob)
Charge Falil / Excitaf 0Vio35V.

Operating Teyérau @ -30 to +55°C.

COMMISSIONIN 9\\/

Pre- comml

22_ e system is started, it is recommended that the following checks are made:
(1 ' The unit is adequately cooled and all the wiring to the module is of a standard and rating
compatible with the system,
(2) The unit dc supply is fused and connected direct to the battery, and is of correct polarity.
3) . The Emergency Stop input is wired to an external normally closed switch connected to dc
posifive. ‘
NOTE

. If Emergency Stop feature is not required, link this input to the dc positive,

4) To check the start ¢ycle, take appropriate measures to prevent the englne from starting
{disable the operation of the fuel solenoid). After a visual inspection to ensure it is safe to proceed,

connect the battery supply. Turn the selector switch to MANUAL. The unit start sequence will
. commence,

Annex E
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DSE 520

(5) - The starter will engagé and operate for the pre-set crank period. After the starter motor has
attempted to stait the engine for the pre-set number of attempts, the FAIL TQ START LED will be
_ flluminated. Turn to OFF to reset the unit. '

(6) Restore the engine to operational status {reconnect the fuel sclencid), again select
MANUAL and this time the engine should start and the starter motor should disengage
automatically. If not then check that the engine is fully operational (fuel available, etc.) and that the
fuel solencid is operating. The engine should now run up to operating speed.. If not, and an atarm is

present, check the alarm condition for validit
continue to run for an indefinite period.

(7) Select AUTO on the front panel, the engine will run for the pre-set cooling down peri’od, then
shutdown. The generator should stay in the standb
present on the Remote Start input.

(8) initiate a remote start by grounding the Remote Start in
and the engine will run up to operational speed. If one of the Auxiliary Out ts\nas been configured
for Load Transfer, the Generator will accept the load. If not, check t

Contactor Coil. Check the Warming timer has timed out. @

{(9) Remove the Remote'Start signal, the return sequen
periad, the lead will be removed from the generator. The geners

-cooling down period, then shutdown. : Q Q

(10) All internal timers and selections should now ed t tomer's specifications or

to the engine and aiternator manufacturers recommend s. _
(11} If despite repeated checking of t & @en the 520 and the customer's
th
Y

h
system, satisfactory operation cannot be @ :

factory for further advice on;

INTERN

=
I ﬁ@ TEL: ) 1723 377566
INTERNg\é AL th% 44%0) 1723 354453

iy 4

<

. | Eﬁ%l SSUp pseaplc.com
FAULTFINDING (J(}) ?g@
Ang:

23  Management sye;t%k u!&,@m%ﬁ

D)

possible remedies are shown below:

BLE 6 FAULT FINDING

y, then check the input wiring, The engine should .

y mode. If not check that there is not a signal

put. The;éf;t éequence will start

©/wiring to the Generator

t{rt.' After the pre-set time
t will then run for the pre-set

stomer is requested to contact the

Symptom

Possible remedy

Unit is inoperative

| Select AUTO on the front panel. Check the battery and wiring
- to the unit. Check the DC supply. ‘Check the DC fuse,

Unit shuts down

Check DC supply voltage is not above 35 Volts or below 8 Volts
Check the operating temperature is not above 55°C. Check the
de fuse. ' ‘ .

Unit locks out on Emergency Stop

If an Emergency Stop Switch is not fitted, ensure that a positive
is connected to the Emergency Stop input. Check emergency
stop switch is functioning correctly. Check wiring is not open
circuit. .

intermittent sensor fault

Ensure that Magnetic pickup screen is only connected at one
end, if connected at both ends this enables the screen to act as
an aerial and will pick up random voltages. ‘

Low oil pressure fault operates after
engine has fired '

Annex E
Page 14

Check engine oil pressure. Check oil pressure switch and
wiring. Check configured polarity is correct.

{(continued)
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DSE 520

TABLE € FAULT FINDING (continued)

Symptom

- Possible remedy

High engine temperature fault
operates after engine has fired.

| Check engine temperature. Check switch and wiring. Check

configuration of input, ie Normally Open.or Normally Closed.

Shutdown fauft operates

Check relevant switch and wiring of illuminated fault LED.
Check configuration of input. if only common alarm LED -
iluminated, please refer to Para 11, Note 2.

Warning fault operates

Check relevant switch and wiring of illuminated fault LED.
Check configuration of input. If only common alarm LED
illuminated, please refer to Para 11, Note 2.

Fail to Start is activated after pre-
set number of muiti attempts to start

Check wiring of fuel solenoid. Check fuel. Check battery
supply. Check battery supply {§ present on the Fusl output of
the module. Check the spe@ nsing signal is present on the .

e

Continuous starting of gehe.rator
when in AUTO .

520 inputs. Refer toen e ‘
Check that there is rf \QP present on the Remote Start mput
Check conflgure}i is correct. :

Generator fails to start on receipt of
-Remote Start signal

Check Start Del&awﬁo{er has timed out. Check signal i is on
Remote S(tg"m\lckput /

"| Pre-heat inoperative Chec \;é/en : &}{e/r plugs. Check battery supply.
' Chec &sernt on the Pre-heat output of
e t has been selected in the configuration
A{Qen

Starter motor inoperative

ck tarter solenoid. Check battery supply. Check
r% is present on the Starter output of module.,

t the Emergency Stop input is at +Ve,

Engine runs but gene
take load

n& I/I hot

\c§>Warm up timer has timed out. Check configuration to
sure output has been selected to give Load Transfer.

ﬂ{\\ o

NCTE AN J/

f
Fault
Int
s@;a%m

ted g

ltisr mended I\

Aug 03

@

the module state, any alarm conditions present and the state of all inputs

reatly by utilising the Diagnostic feature availabte from the PC

hat diagnostics are used to aid fault finding wherever possible.
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TYPICAL WIRING DIAGRAM
24 Atypical wiring diagram of the Model 520 module is shown in Fig 6.

DSE 520

papunolb aq 1snw aanebau Alapeg peazazy

s1qenBlu03 Jnoy \
_ <

K
gl s X H
) 2| = =] .

7 a3 3w/ i sorom
A\ t m. @ o. sty 0 - Jlaues
() | w 2l 2 ..m [ena] .1 [eeo q

ﬁﬁs\ @ o c |_|+
= Sl oo & "
- syndu) \A £ v = =
ﬂu
4

S
NS

NN
—

NG
Q\
X Re

[ e @m
Ajuo pua auo 53
m“_.-.._ﬂ..w:o >N_0._. ) g @ 0 umu—”_ﬂ..ﬂ..wmw dnm
a|qeinBiuos saly - \ g
Z ' _ % — )
iy

\Jt% %m f 6l 81 NF. i€l

vﬂ\ g \ €z 1

JB[JOJUCD
> - | o} Aiddng
oA+ Addns el - Z ¥IT10ML __ doys AousBiaws _uEaE_I_ |

]
‘a|qejieAe si Aejds|p — . @depau| _ /\x .

snjeys spsouBeip awy ey - uoneinbnyuo)
19s5-uagyfjoued pajs|dwod e 0zs : &\
0} Pajo2uund UAYM -:J1ON -

vl Gl

HOLVNYILY

Jd

Fig & Typical wiring diagram
Aug 03

Annex E
Page 16



CALIBRATION

DSE 520

25 The 520 module can be calibrated by using a PC with the Interface Module 808.

PC INTERFACE MODULE 808

26 The PC interface 808 kit comprises the following:

v

(1) 808 Interface module,

(2) 25t 9way adaptor.

(3)  FCC 68 (4 Pin) connecting lead,

(4) Floppy d:sk with conﬂguratlon software,

ICON DESCRIPTIONS

27 The DSE P520 module is available with graphical icon;f'
the English language may cause problems and also aflo t

be used.

of text. This is for use where text in
andard module for all world markets to

TAB@ONS >

Meaning

Description

Stop/Reset

to Eerator and reset any alarm conditions.
Rgé.qe\ e Operation section of this Manual.

Auto -

©
&

Ssontroller will automahcally start the generator
glven a remote start command. Refer to Para 8
this Manual,

@
N

The controller will start the generator under manuat
control. Refer to Para 9 of this Manual.

ﬂ@@)@n Fg{é}?%-\éf

A low oil pressure shutdown has occurred. Refer to.
Para 13 of this Manual.

Hig@@i\ﬁe i’emperature

" A High Engine Temperature shutdown has occurred:
Refer to Para 13 of the Manual.

Overspeed

" An overspeed shutdown has occurred. Refer to Para
13 of this Manual. :

Fail to start/Over-crank

The engine has failed to start after the pre-set number
of attempts. Refer to Para 13 of this Manual,

Charge Fail

The charge alternator on the engine is not giving
sufficient output. Refer to Para 12 of this Manual. -

Commaon Alarm

An alarm condition has been detected Refer to Para
11 of this Manual,

(Warning = Steady, Shutdown = Fiashing)

Remote Start Active

The remote start signal is being applied to the module.

dc Power On

The module is being supplied with a suitable dc
supply. -

Aug 03

Annex E
Page 17




DSE 520

APPENDIX 1

FACTORY DEFAULT CONFIGURATION

NOTE

Fig 7 LED identification ?@ EQ

The software disk supplied with the Calibratio te gta ns a Microsoft Word document
for the automatic creation of suitable label i e Aﬁ% LEDs.

FACTORY DEFAULT CONFIGURATION % & _
i I&&gg configuration, allowing it to be used as a

1 The 520 module when shipped
standard module if no configuration j

©\ Ii% OuUs ITEMS

7 '

_ \\/ \\tem o Value
Mﬁﬁempts@ : _ 3 ‘
Alfsrator frequency input present | Yes
“Nominal frequency 50Hz
Alternator poles 4
Magnetic pickup input present : No
Flywheel teeth 118
Nominal RPM | ' | 1500
Lamp test enabled ' No

Start button None
Stop button : , 1 None
Safety on delay time termination Premature
Load transfer mode Normal
Pre-heat mode ' Normal
Tachometer fult scale current 0.5mA
Tachometer full scale RPM 2500
Electrical trip enabled ' No

Annex E
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CONFIGURABLE INPUTS

DSE 520

Input channel Polarity Typeé Activation time

Remote start - Close to activats

Low oil pressure Close to activate Shutdown Active from safety on
High engine temp. Close to activate ‘Shutdown | Active from safety on
Auxiliary input 1 Close to activate Warning Always active
Auxiliary input 2 Close toractivate Warning Active from safety on
Auxiliary input 3 Close to activate Shutdown Active from safety on
Auxiliary i'nput 4 Close to activate Indication Always active

RELAY OUTPUTS @%

Output channel

Polarity

\)

Auxiliary output 1

Energize

o

)1 Pre-heat

Control source

Auxiliary output 2

Energizg/ \\

1{@\51m0n alarm

Auxiliary output 3

Enefgize

vff);}é:l transfer

ﬁ N/I‘\%%.EDS |

LED 1> potarity " Control source
LED 1. /€ (it 29 Auxiliary IP 1 active
LED 2 ¢ Lit 30 Auxiliary IP 2 active
LED/E ™) Lit 31 Auxiliary IP 3 active
LED # Lit | 32 Auxiliary IP 4 active

&:EB 5 Lit 25 Remote start present
\\‘%LED 6 Lit 27 Low oil pressure alarm
-~ LED 7 Lit 28 High engine temp. alarm
LED 8 Lit " | 20 Overspeed alarm
LED 9 Lit .| 7 Fail to start alarm
LED 10 - Lit 21 Charge fail alarm
LED 11 Lit 18 Common alarm

. Aug 03
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" DSE 520

SYSTEM TIMERS
Timer Mins:Secs

Remote start delay time 0:05
Remote stop delay time 0:30
Cranking time 0:10
Crank rest time 0:10
Safety on delay time - 0:10
Warm up time 0:05
Cooling time 0:30
Fail to stop time 0 SM\
ETS hold time

| Pre-heat time ﬁ)\@b
Sensor fail delay time 7 502
Smoke limiting time PR
Smoke limiting ramp time _ \)) \O\QOJy

ANALOG M\s@@

_ Leve}\KU) L Value

Overspeed on alternato /@@@@y @ /\3 57.0Hz
Overspeed on magne{@%up - O 1750 RPM
Overspeed ove /shoxg\t\ﬁng /sg@\\Welay 0%
Underspeed o alteinator fequéney - 30.0 Hz
Undersp@g\iq@nagqe@}n@up 1250 RPM
Crar@{d@@ﬁnect oﬂ\{\&\rr?ator frequency 21.0Hz
C%@dﬁsconnec’t on magnetic pickup 600 RPM

| Crank disconnect charge alternator voltage 30.0V
Charge fail voltage 8.0V

Deep Sea Electronics Plc
Mountside Park
Queen Margarets Road
Scarborough
North Yorkshire
YO11 2RH
England

TEL: 44 (0) 1723 377566
FAX: 44 (0) 1723 354453
E-mail: Support@Deepseaplc.com
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