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One-day Training Course on “In-House Maintenance of
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Part A:
sEESK Statutory Requirements:
<> Code of Practice for Minimum Fire Service Installations and Equipment

<> Guidance Note on the Best Practicable Means For Electricity Works (Emergency
Generator) BPM7/2 (96)

SHI 224 RSk Fire safety protection requirements:
< Emergency generator specification: (refer to Clause 5.8(a) of COP and
Clause 2-4 of BPM):

1. Capable for full rated essential load in not more than 15 sec. from
initiation.

2. Capable of continuously operating (5°c - 40°c, R.H. 100%)

Notices in English and Chinese “EMERGENCY GENERATOR” (fff 2«23 85 14%)
and “NO SMOKING” (“ £}, 1%) shall be provided at the entrance to the
emergency generator room. The characters of the notices shall be at least
120mm high.

4. Asign shall be provided for each generator set and affixed in a prominent
position inside emergency generator room and main switch room to
indicate the essential loading of fire service installations and fireman’s lifts
connected to the generator. The English and Chinese characters of the sign
shall be at least 8mm and 15mm high respectively and the details are as

follows:-

EMERGENCY GENERATOR
ME =T

LOADING OF FIRE SERVICE INSTALLATIONS AND
FIREMAN'S LIFT(S)
AP EEE R AP R
XXXX kVA / XXXX kW
WARNING: DO NOT OVERLOAD THE GENERATOR
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Fuel Storage:
The unit shall be complete with a fuel storage system capable of sustaining full

load operation for a period of not less than 6 hours.

Installation:

The air supply and discharge shall be direct to outside air without any possible
obstructions i.e. no fire, smoke or regulating dampers shall be fitted. Where the
air supply and /or exhaust ductwork is not fully contained with the generator
room but passes through adjacent rating as the required for either the
generator room or the compartment through which it passes, whichever is the
greater.

Operation:
Failure of one or more phases of the mains supply, or a reduction of voltage to

less than 70% of normal, for a duration exceeding 1 second, shall initiate
automatic starting of the emergency generator set.

Should the prime mover fail to start, a further attempt to start shall then be
made. If it again fails to start, the starting sequence shall be locked out, an
audible and visual alarm shall be given locally, at the fire control main panel,

and it shall remain in this locked out condition until manually reset.

Environmental protection requirements

Emission Limits (Clause 2 of BPM)
All emissions to air, other than steam or water vapour, shall be colourless, free

from persistent mist or fume, and free from droplets;

Emission not as dark as shade 1 on the Ringlmann Chart.
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Fuel restriction (Clause 3 of BPM)
Comply with the Air Pollution Control (Fuel Restriction) Regulations;

5 9155 R s R
(BAFREAYS R (MREHE) )

S 0.864
fE (P —sLaE:) 24
CL-ON 353 aa 0.12

Dispersion (Clause 4.4 of BPM):
Releases to air from chimney shall be directed vertically upwards and not
restricted or deflected by the use of, for example, plates or rain caps. They
should not be emitted into an enclosed space such as a courtyard, “light-well”
or car park.
The chimney of an emergency generator shall be:
(a) atleast 5 metres above ground;
(b) located in a well ventilated area; and
(c) located as far away as possible from nearby inhabitants, and at least 5
metres away from any public accessible place, or openable windows,
car park, fresh air intake for the HVAC system or the generator room.

Materials Handling
Emissions of organic vapours;

Other noxious / offensive emissions

Operation & maintenance ((i) — (iii) Clause 5 of BPM and (iv) - (v) Clause 2.8
of COP)

Proper operation & maintenance of equipment;

Generators should be operated only when:

A. afailure or interruption in electricity supply.

B. routine / emergency running tests

Routine / Emergency running tests Residential premises:

1400 hours — 1600 hours, except Saturdays, Sundays and public holidays;
Non- residential premises: 1400 hours — 1600 hours, only on Sundays and

public holidays.
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The emergency generator shall be maintained in efficient working order at
all times and shall be inspected by a registered fire service installation
contractor at least once in every 12 months.

Moreover, all units should be run once per month under load conditions
for a period of not less than 30 minutes by the owner or his agent. During
this running period all operating conditions should be checked. Following
this running period functional tests should be carried out on all automatic
and manual starting devices and safety controls.

A log book should be provided, and retained in the plant room,
management office or building supervisor office, and should be kept up a
date by the owner or his agent. The record should be made a t the time of
occurrence and should include details of all operations; faults and
corrective actions taken, routine servicing, maintenance and periodic
operation etc.; including dates, times, hour meter readings,
workings/supervisors names and signatures, etc. for the unit, batteries,

compressors, etc.
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Part B:

Basic operation principle of emergency generator set;
Function of major components including:

<> Engine;

<> Alternator;

<> Silencer;

<> Speed Governor;

<> Exciter and voltage regulator;
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e 5 |22 (Diesel Engine)

®  SERRUEZE RFTEEATEL, ERPAARL PRI i K BRE T B S B RN,
EUNSSEAN

INTAKE COMPRESSION
STROKE STROKE
fuel

injector

compressed
air and
fuel

POWER EXHAUST
STROKE

burned
gases

Tech-Graphics
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FEREAE S [, B AT LASY By R HES 7
PR 23
VBN
RANZ
BIRAM
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> ZERARH
Ze R AR R B SRS (Air Filter) PR 2 (Internal combustion engine) AR,
By 7RG WS, (F22R LS & iy s iny BAES (Turbo). JEiimhy BAES
=T PIFAH% (Internal Combustion Engine) {7 Tz 4= Y 5% R BBEN Y 22
FERYEME (Air-compressor).
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By 1 SRR S 1T G E R, CUMMINS SRt wbf—TE BB %
O

1. %E}J?F’%F‘ﬁ Fuel stop solenoid

Tl sl ‘s
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2. Electronic Fuel Control
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> BVEA% (Lubrication System)
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>  ARAl&% (Cooling System)
1. JEAL
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w

Cooling System:

The cooling system for a heavy duty engine must be
maintained for the entire system to operate at optimal
efficiency. Each component within the system relies
on the other components for optimum operation

and performance

Water Jacket Surrounding Thermostat
Combustion Chamber .

Mg iU AT S Y EZ Y NG

Pressure Cap—
Hose Clamp i
Outlet =
Casting
Water
Pump
Air Flow to
Remove Heat
from Coolant/
Water Mixture
Radiator

15



One-day Training Course on “In-House Maintenance of

Emergency Generator

> BRESK

FLEEFE (Starting Motor)

BEENG [ RImH AR IR (Fly wheel) #88), 2 25556 B {7E#E
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o E L EME Charging alternator (Dynamo)

B ERE s/ NUER SRR, R HEMTE, i
MR TR, SEMAVEE E IS RIONRE, RE A EE AT, #E
HEgE MK
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o FEZEFAFY Fuel stop solenoid

BEIRMPI AR [FEKHH]

EIFEEE PEHERR IR PRIFERIT

24V DC 45A 0.75A
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HLENEE A (Batteries)

AL E, FEAS . B4 Bl (Nickel Cadmuim type)
Bl (Lead acid type) Wifd. FAMEEEM (Lead acid battery) HYEEJEX
A7y 6V B 12V; (i EfRIEEE M (Nickel Cadmuim type)Hy 8 EARIlE:
1.2V, 1 24V Y24 /2 H 20 {im i st Arah k.

AR 7 5 AKZL (Vent type) R =(Seal type) WATE.
AJKH (Vent type) RULEREA AL KESR, 5IEEMIETIK
1k, ] 7 2 e HA A e 7 B K.
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DI EHI /K, EMEEA ] R REN (Maintenance free).
FEHBIRBITIEH, KBV H S B TR ASE R = (Nickel
Cadmuim type).
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Speed Governor

Magnetic
Speed
Sensor

Engine

Fuel

Set Other
Speed Inputs
Electronic
I Processor
and Amplifier

Load

SPEED SENSOR
Hydraulic
Oil Fuel
|

\ﬁ
-

Fuel
Control
Valve

Speed sensor sense the magnetic pick up in the generator for the rotary speed, then

adjust the fuel control valve to modify the fuel insert to motor, as the result to

control the speed.
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Exciter and voltage regulator

Automatic-voltage regulator (AVR) HENfZEAES, [ THE ELESE E5 MY B8 Ry HH AT
THOCEHENE B B R E S bL, eI HIERL E T oY BN, S HEE n (R Bl

sfarth, BEEMGLAORET.

AUTOMATIC VOLTAGE REGULATOR

oUTPUT
MAIN
EXCITER
éﬁnon ROTATING STATOR
DIODES
SHAFT
EXCITER MAIN
ROTOR ROTOR
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Part C: Routine Maintenance
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Part D: Testing
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