I ELECTRICAL SERVICES

(e)

(f)

1.2

1.3

1.4

1.5

1.6

2.1

WORK SPECIFICATION FOR ELECTRICAL LICENSING

Scope of Work

Monthly general inspection of installations.

Quarterly inspection of installation by Licensing/Switching Engineer.

Yearly checking/Testing of the main earth and issuance of Certificate of Fitness.

Authorisation of Superintending Officer on the day-to-day supervision and
operation of the installation.

Inspection Reports are to be forwarded to the Employer within one (1) week
from the date of inspection.

The response time including traveling for emergency calls shall be within one (1)
hour.

The Contractor shall act as Licensed Engineer/Worker to take charge of the
electrical installations at the premises in accordance with P.U.B requirements.

The Contractor shall check and inspect in general the electrical installations at
the premises.

The Contractor shall recommend modifications and rectification to existing
electrical installations if required to comply with P.U.B requirements.

The Contractor shall advise the Employer electrical workers on the regular
maintenance works in accordance with preventative maintenance schedule.

The Contractor shall keep an up-to-date set of as built electrical drawings of the
premises provided by the Employer for the purpose of maintaining up-to-date
record of all modifications, rectifications and addition works to the existing
electrical installations.

MAINTENANCE SPECIFICATIONS

Overhaul of Vacuum Breaker/Interrupter Units

Overhaul shall comply with manufacturer’'s recommendation.

WES-1



I ELECTRICAL SERVICES

(@)

(b)

(c)

(d)

2.2

(@)

(b)

(c)

(d)
(e)

()
(9)

2.1 Overhaul shall comply with manufacturer's recommendation (Cont'd)

The following testings are included:

Insulation Resistance Test shall be carried out with a 5kV megger between
phases and between phase and earth on the specified parts of the switchgear.

AC Pressure Test shall be made between phases and between phase and earth
for all components. (e.g. busbar, circuit breaker). A reduced AC voltage of 33kV
shall be applied for a duration of 1 min.

Secondary Injection Test shall be carried out for all relays at its original settings.
The tests shall include checking of all relay contacts, operation of indicators, trip
and inter-trip circuit measurement of relay “ pick-up” and “drop-off” voltages.
Contact Resistance Test shall be carried out for each of the three poles of the
main circuits. The measured value of milli-volt drop shall not exceed 12
milli-volts for an injected DC current of 100A.

Maintenance of Switchgear Cubicle
This shall comprise the following items of work:
General cleaning of busbar compartment inclusive of busbar length, dropper

and spout insulator.

Tightening of all bolts and nuts and check tightness using torque wrench to the
specific torque s per manufacturer’s instruction manual.

Cleaning of cable compartment including the CTs and cable termination and
sealing of gaps in cable opening with silicone sealant.

Checking and tightening protection and control wiring.

Functional check of earthling switch and other mechanical/electrical interlocks
for correct and proper operation.

Checking space heaters, shutters and locking devices for correct operation.

Secondary Injection Test on Relay at setting.
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(h) AC Pressure Test shall be made between phases and between phase
for all components( e.g. busbar, circuit breaker).

2.3

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

(i)

3.1

(a)
(b)
(c)
(d)

Maintenance of Circuit Breaker

This shall comprise the following items of work:

General cleaning of interrupter pole and carriage.

Checking for oil leakage for OCB and gas leakage for GCB.
Replace OCB oil and seal — for OCB only.

Checking and lubricating operating mechanism and limit switches.
Contact Resistance Test

Checking on CB interlock.

Function and trip test.

AC test to check for inception of corone discharges with CB “ on”.

Note : In this test, all interrupters of each CB
Are allowed to be tested at the same time.

AC test with CB “ Open”.
Note: In this test, all interrupters of each CB
Are allowed to be tested at the same time.

SERVICING SCHEDULE FOR HT/LT SERVICING

Metal Enclosure

Clean and inspect.

Clean and ventilation grilles.

Touch up corroded metal surfaces

Replace missing screws and name plate when necessary.
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3.2

(a)
(b)
(c)

3.3

(a)
(b)
(c)
(d)
(e)
()
(9)

(h)
3.4

3.5

3.6

3.7

Busbar

Check for any signs of overheating and loose connection
Tighten loose bolts and nuts.
Perform insulation test of main panel and submit test reports.

Air Circuit Breaker and Coupler

Clean and remove loose external dirt.

Check and clean insulation

Clean and examine isolating contacts.

Examine and recondition contacts.

Clean and examine arc-controls devices.

Check, clean and lubricate mechanism.

Check ancillary switches, indicating devices and interlocks for correct
functioning.

Check and clean cable terminators.

Contactors

(a) Check and rectify all abnormality

(b) Check for burn and other damages.

(c) Check and remove loose external dirt.
(d) Check for normal operation

(e) Check and tighten all loose connections.
(f) Check and examine arc-control devices.
(9) Replace damaged contacts.

Moulded Case Circuit Breaker

(@)  Clean and remove loose external dirt.

(b)  Check and clean insulation

(c) Check contacts

(d)  Check, clean mechanism and replace worn parts.
(e)  Check fuses and fuse links

(f) Check and clean cable terminations

(g)  Check ancillary equipment, if applicable

Meters, Indicating lights and Selector Switches
(@)  Check for normal operation.
Protective Relays

Perform P/l test for overcurrent and earth fault inclusive C/T spill current in
accordance to PUB requirement and submit test reports.
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3.8

3.9

Switchroom
(a) Clean up the switchroom after servicing.
LT Electrical System

(a) Works to be performed bi-monthly (Standard)

A bi-monthly inspection of the installation shall be carried out and any
abnormalities in operation shall be noted and rectified. Particular attention
shall be paid to the following:-

(i) Overheating of busbars, cables, parts and termination.

(i) Damage to insulation

(iii) Overloading in circuits

(iv) Proper functioning of all indicator lights, meters, etc. at switchboard
and distribution boards.

(v) Ingress of water into switchboards, distribution boards,trunking,etc

(b)  Works to be performed every 6 month (Standard)

(i)  Electrical Installation

Check, service and rectify any defects in:-

(aa) Cable connection and termination.

(bb) Sub-main cabling and final sub-circuit.

(cc) Main Switchboards and distribution switchboards
inclusive circuit breakers, contactor,etc.

(dd) All operating and control equipment

(ee) Earthing & Lighting Protection System

(ff) Protection relays and equipment.

(gg) Measuring instruments, including lights,etc

(hh) Normal & emergency lighting luminaries.

(ii) Transformer

Cast-Resin Transformer are generally maintenance free
Work to be performed every 6 months

(aa) Check cooling fan wiring and monitoring equipment for
proper operation condition.

(bb) In case of dusty environments, ensure cooling ducts is not
clogged. Cleaning is done with the aid of compressed-air
vacuum cleaner and dry cloths.
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(cc) Check all temperature instrumentation circuits and
ensure temperature monitoring with pte thermistor
system is normal.

(dd) Visual checking of all connections for correct degree of
tightens.

(ee) Perform routine insulations resistance measurements
and note values.

(iif)  HT Switchgears-Ordinary check

(aa) Visual Check.
(bb) Check for arc traces & discoloration

(cc) Check spring, close, trip circuit breaker manually to make
certain that the “ON” “OFF” indicator work right.

(dd) Visual check on relay for dirty or dust.

(c) Works to be Performed Yearly

(i) LV Main Switchboard & LV Installation
(aa) Perform dust removal operation of all areas.

(bb)  Check all the control wiring and test the control function
of relays.

(cc)  Check all connections for correct degree of tightness.

(dd)  Cleaning of busbar system and re-tightening of busbar
system joints.

(ee)  Check and tightened all earth connections and terminals.
(ff) Simulate relays of ELCBs.

(gg) Test and check all Exit and Emergency lightings are in
operating condition.
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3.10 HV Switchgear

(@)

4.1

4.2

Works to be performed yearly

(1) General cleaning of busbar, dropper and spout insulator.

(i) Tightening of all bolts and nuts using torque wrench as per
manufacturer instruction manual.

(iii) Functional check of earthing switch and other M & E
interlocks for correct and proper operations.

(iv) Checking space heaters, shutters and locking devices for
correct operation

(v) S.l.Test on relay at setting.

(vi) Reduced AC Pressure test.

(vii)  Maintenance of Circuit Breaker which comprises:-

(aa) General cleaning of interruptor pole and carriage.

(bb) Checking and lubricating operating mechanism
and limit switches

(cc) Checking of vacuum leakage for VCB.

(dd) Contact resistance test

(ee) Checking on CB interlock.

(ff) Function and trip test.

(99) AC test to check for inspection of corona discharge
with CB “on”.

MAINTENANCE SCHEDULE FOR THE STANDBY GENERATOR SET

General

The services and maintenance shall include the complete system and its
accessories equipment eg. Sump pump, fuel tank fuel transfer pump and its
control panel. The contractor shall ensure that the standby generating set is
maintained and tested accordance with the recommendations specified in this
Code and with any additional test or service procedures which may be required
by the relevant authority or the supplier of the standby generating set. The
results of any inspection or services carried out shall be recorded in the
appropriate log book.

Weekly Tests
The following tests and checks shall be made every week:

(a) Check the levels of fuel, engine lubrication oil and coolant and
replenish where necessary.
(b) Examine fuel oil and coolant systems for leaks
(c) Check starter battery and water pump condition and top up
electrolyte where necessary. Record battery voltage and charging
current.
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(d) Start the engine and bring unit up to normal operating
temperature and allow to run for half and hour. Record gauge
and meter readings in log book when engine has been shut
down. This weekly running up shall take on the building load at
least once in two weeks.

(e) Ensure that the controls are set for automatic operation

(f) Check for faulty gauges and protection system.

4.3 Quarterly Test

The following tests and checks shall be made quarterly:

(vi)

(vii)

(a) Before starting engine the following tests and checks shall be
made on the engine:-

(i) Check radiator water level, leaks in the cooling water pipes and
radiator if any. Ensure that the correct level of coolant is
maintained by topping up and make good any leakage on the
cooling water pipes and radiator.

(i)  Check the engine lubricating oil level, in the sump by means of
dip-stick and ensure that the correct level of oil is maintained by
topping up where necessary. Also check for leaks in the
lubricating oil tubes; and leakage must be made good.

(ili)  Check conditions of air cleaners, fuel oil filter elements and
lubricating oil filter elements, and change if necessary.

(iv)  Check fuel oil levels and leaks in the fuel tanks and fuel oil pipes.
Refill fuel tank with fuel and drain away and sludge which has
collected. Any leakage on the fuel oil pipes must be made good.

Check starter battery condition, record the specific gravity of
electrolyte, and maintained the correct water level by topping
up where necessary. Clean and grease battery terminals. Checks the
battery charger and record the battery voltage and charging current.

Check condition of vee belts and replace if worn or damaged.
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(viii)  Check the following gauges and meters, where installed ,for damage
and replace if necessary:

(aa) Lubricating oil pressure gauge.
(bb) Cooling water temperature gauge.
(cc) Tachmometer

(dd) Ammeter

(ee) Exhaust gas thermometer.

(b) The following tests and checks shall be made on the alternator
before starting the engine.

(i) Remove all covers and clean the alternator using vacuum
cleaner.

(i) Clean the rotor, rectified assembly, brushholder, etc.

(iii) Check all electrical connections and leads for sign of
overheating and deterioration. Any defect found is to be
rectified.

(iv) Check all electrical components for insulation breakdown
or deterioration. Repair or renew if necessary.

(v) Check and tighten all electrical connections and terminals.
Missing screws and nuts must be replaced.

(vi) Insulation test. Disconnect rectifier assembly electrically.
Using a 500V insulation tester, check the insulation on all
rotor and starter circuitry. Minimum acceptable reading is
5M. Reconnect the rectifier assembly on completion of the
test.

(vii)  For brush-type generators, check the slip rings for burning
or scorching; also check the alternator brushes if
applicable; replace where necessary.

(c) The following tests and checks shall be made on the generator set
control board before starting the engine.

(i) Remove the covers and panels, clean off the dust using a
soft brush and vacuum cleaner.

WES-9
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(d)

(e)

(aa)
(bb)
(cc)
(dd)

(ii)

(iii)

(iv)

(V)

(vi)

(vii)

Check all accessible fixed and moving contacts for
wear, clean or replace if necessary.

Check and tighten all connections of the input,
output and power leads. Remove any corrosion
present.

Check all cables for damages or deterioration and
change if necessary.

Check the condition and operation of all the control
gears/switches, clean the gears/switches and
ensure that all connections are tight. Renew any
gear/switches found defective.

Check that all fuses are of the correct value and
are screwed down tight. Check all indicating lamps
and holders. Defective items are to be replaced.

Test the insulation resistance using a 500V
insulation tester. Minimum acceptable readings
are:

Bus-bar - 5M
Interconnecting cables - 5M
Power cables for all services - 5M
Instruments and low voltage - 1M

The following tests shall be made after setting all lifts to the 1% storey to
avoid interrupting lifts in operation.

Simulate power failure and check automatic startup of generator and
change-over to supply the building load.

The following tests and checks shall be made after the engine has been
running on building load for 15 minutes.

(i)

(ii)

Check and record the following items in the log book:

(aa)
(bb)
(cc)
(dd)
(ee)

(ff)

Oil pressure

Fuel Pressure

Water temperature
Generator output (voltage)
Battery charger ammeter
Hours counter

Check,record and adjust engine rpm(frequency).
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(iii) Check AVR and adjust voltage sensitivity (if required)
(iv)  Check for any leakage or unusual performance ( such as
noise)

(v) Check colour of exhaust smoke.
(vi) Check that all meters especially the following meters and
gauges are working:

(aa) Cooling temperature gauge
(bb) Lubricating oil pressure gauge
(cc) Tachometer

(dd) Ammeter

(ee) Voltmeter

(vii)  Check that all indicating lights are functioning, and replace
blown out bulbs. This test must be performed on no-load
running.

(viii)  Check the following protective settings:

(aa) High water temperature trip
(bb) Low lubricating oil pressure trip
(cc) Overspeed trip

(f) The following tests and checks shall be made after stopping the engine:

(i) Check and ensure that all switches, relays and safety
contactors are properly tighten and are in correct positions
for automatic starting.

(i) Check fuel level in tank and refill if necessary.

(iii) Check and record battery voltage and charging current.

(iv) Check the following pipes and joints for signs of leakage,
and make good if necessary.

(aa) Cooling water pipes
(bb) Lubricating oil cooling pipes
(cc) Fuel oil pipes

(v) Check battery lugs and terminals.
(vi) Check fan belt condition.

4.4 Half-yearly Test

In addition to the quarterly tests specified above, the following inspection and
test procedures shall be carried out every six months:

(a) Grease fan bearing and water pump bearing.
(b) Drain out radiator water and change (Add additives after changing)
(c) Check air cleaners and fuel oil filters.
(d) Check governor linkage for smooth operation.
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4.5

(@)
(b)

4.6

Annual Tests

The annual test shall consist of all the inspection and testing procedures
specified for the quarterly test, half-yearly test and any other servicing or testing
procedures as recommended by the supplier of the generating set.

In addition the following inspection and testing procedure shall be carried out
annually:

Check the condition of lubrication oil. Drain out and fill up with fresh lubricating
oil if necessary.
Replace the lubricating oil filters whenever there is a change of lubricating oil.

Notwithstanding the above, the lubricating oil and its filters must be changed at
least once in three years.

Maintenance Schedule for Diesel Engine (Manufacturer's Requirement) (Where
Applicable)

The maintenance schedule shall comply  with manufacturer’s
recommendation.Low operating and maintenance costs as well as operational
reliability and availability depend on maintenance and servicing in compliance
with our specifications and instruction.

Moreover it is important that:-

e Maintenance services be performed by trained personnel;

e Suitable tools be employed

e Genuine spare parts as well as fluids and lubricants as per our fluids and
appropriate lubricants be used.

The product support service will always be available should assistance be
needed.

Time intervals and services given based on operation experience and are
intended to serve as a guide, particular operating conditions may require the
Maintenance Schedule to be altered to compensate.

Preventative Maintenance Instructions
Special care should be exercised to keep the power plant in a clean serviceable
condition at all times to facilitates discovery of possible leaks and prevent

subsequent damages.
Never treat rubber or synthetic parts with chemicals. Wipe with dry cloth only.
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Maintenance Concept

e Maintenance concept features various maintenance echelons (W1 through
W6)as outlined below.

Maintenance Echelon W1 — Monthly test run
Maintenance Echelons W2 and W3

e Periodic maintenance services to be performed during out-of-service periods
without the need for engine assembly.

Maintenance Echelons W5
¢ Intermediate overhaul.Component repairs. The W5 echelon requires partial
engine disassembly.

Maintenance Echelons W6
e Major overhaul. The W6 echelon requires complete engine disassembly.

This Maintenance Schedule may include components which are not installed on
your engine.
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4.6 Maintenance Schedule for Diesel Engine (Manufacturer's Requirement) (Where

Applicable)(Cont’d)

Applicable Group

Standby electric power generation
Fire pumps, emergency water supply

Fire Department Vehicles

Maintenance Frequency 3C

Chart

After months

1

After months
Limit (operating hours)

6
250

4C 5C
1 1

6 6
250 250

After months
Limit (operating hours)

1

1

After months
Limit (operating hours)

Not applicable

After months 4 4 4
Limit (operating hours) 6000 6000 6000
After months 12 12 12
Limit (operating hours) 18000 18000 18000

One Time Additional Services

On a new engine or after W5 or W6 maintenance the following services to be
performed after the first 50 operating hours (limit 3 months):

Code No

00.11  Attachments:
06.02 Valve gear:
10.16  Air system:
10.17 Exhaust system:
12.04 Main fuel filter
12.05 Fuel prefilter:
12.11 Fuel Prefilter:

12. Engine coolant pump:
13.05 Raw water pump:
16.03 Engine oil:

19.01 Engine mounting
88.32 V-belts

Task Descriptions

Check tightness of fastening bolts and nuts
Check valve clearance, re-adjust if necessary
Check tightness of fastening bolts and nuts
Check tightness of fastening bolts and nuts
Drain ,replace paper elements

Clean

Replace paper elements

Check telltale bore for obstruction

Check telltale bore for obstruction

Take sample and analyse

Check tightness of fastening bolts and nuts
Readjust belt tension
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Maintenance Echelon W1: Monthly Test Run

Code No

00.04

Engine Operation:

Task Descriptions

Check engine revolutions, temperatures and
pressures where gauges are installed.

00.06 Power Plant: Clean externally

00.12 Engine Operation: Perform test run (not less than 1/3 load).Operate
engine at least until temperature reached.

10.01  Air system: Check condensate bleed line of intercooler inlet
cover for water discharge

12.01 Fuel Prefilter: Turn filter handle several times

12.02 Fuel: Check supply

12.03 Fuel: Drain leak fuel tank

12.17 Fuel Prefilter: Drain water and contaminants

14.01 Engine Coolant: Check level

16.01  Engine oil: Check level

16.01 Compressed air: Check supply

18.02 Compressed air: Drain condensate from compressed-air system

86.01 Battery: Check state of charge, electrolyte level and
specific gravity*

88.01 V-belts: Check condition and tension

00.03 Engine Operation: Check engine and external pipework for leaks

08.02 Governor linkage: Check the linkage between governor and
injection pump(s) does not bind, and lubricate

10.03 Airfilter: Check oil level in oil-bath air filter

10.06 Air system: Check function of emergency air shut-off flaps

14.03 Engine coolant: Take sample and analyse

14.08 Engine coolant cooler: Check lower and lubricate linkage

14.12 Raw water: Check supply

16.03 Engine Oil: Take sample and analyse

00.07 Lubrication points: Lubricate

06.02 Valve gear: Check valve clearance and readjust

06.18 Valve gear: Check cylinder head cover gasket, replace if
necessary

10.02 Air filter: Clean (multi-plate or wet plate air filter, screen)

10.04 Airfilter: Change oil of oil-bath air filter

10.07 Air system: Check charge pressure

10.21 Exhaust System: Inspect system, and check drains for obstruction

12.04 Fuel filter: Drain, replace paper elements, clean felt-tube
element if multi-stage filter is provided.

12.05 Fuel prefilter Clean

12.11  Fuel prefilter Replace paper elements
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Code No

14.04
14.21

16.04

16.05
16.06
16.15

16.27
18.04
18.17
18.18
84.02
86.03
88.02

Engine Coolant:
Engine Coolant:

Centrifugal oil filter:

Engine oll filter:
Engine Oil:
Engine Oil filter:

Oil filter/oil filling line:
Starting air filter:
Starter:

Starter:

Monitoring system:
Compressor:

Task Descriptions

Change coolant, flush cooling system

Clean strainers, in coolant outlet line after
exhaust manifolds ( not applicable to TC.0 and
TC.1 engine version)

Check thickness of deposited oil sludge, clean
filter

Drain oil sludge and examine for metallic residue
Change

Replace paper elements and sealing rings, clean
fitler shell

Replace filter element, clean filter shell

Clean /or replace element

Inspect carbon brushes

Grease Terminals

Check function of monitoring instruments
Change Oil

Torsionally resilient Coupling: Inspect for proper condition

* unless otherwise specified by manufacturer.

Maintenance Echelon W5. The W1 — W3 maintenance echelons can be accomplished
without the need for engine disassembly whereas the W5 echelon requires partial
disassembly. The following is a list of W5 services and checks to be made in addition to
those given for the W1 — W3 echelons.
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Code No

00.08 Cylinders:

02.01 Gear train:

03.02 Running gear:

03.03 Running gear:

05.08 Cylinder heads:

05.10 Cylinder heads:

06.03 Valve gear:

06.04 Valve gear:

09.06 Exhaust Turbo charger:
09.10 Exhaust Turbo charger:
10.05 Air system:

10.08 Air manifolds:

10.09 Airfilter:

10.10 Exhaust manifolds:
10.12 Intercooler:

10.19 Airfilter:

10.23 Exhaust system

10.33 Exhaust manifolds:
11.01 Fuel injection nozzles:
11.09 Fuel injection timer:
11.15 Fuel injection pump
12.07 Fuelfilter:

12.08 Fuel:

12.09 Elect. Fuel delivery pump:
13.06 Engine coolant pump:
13.07 Raw water pump:
14.02 Raw water:

14.05 Engine coolant cooler:
14.07 Engine coolant:

14.13 Engine coolant cooler:
14.25 Coolant thermostat:

Task Descriptions

Check compression pressure

Make visual inspection ( do not disassemble)
Each cylinder bank: Check appearance of 1
cylinder liner

Each cylinder bank: Check condition of 1 piston
crown

Each cylinder bank: Remove and disassemble 1
cylinder

Replace “O’ring on protective sleeve

Each cylinder bank: remove 1 rocker arm and
inspect

Each cylinder bank: remove 1 valve tappet and
check for wear

Remove,disassemble,clean, check bearing
clearance

Perform leak-test (water-cooled turbocharger
only)

Clean intercooler condensate bleed line
Remove,clean and replace gasket

Remove and clean oil-bath air filter

Remove, clean, replace gasket

Remove, clean, leak-test

Replace paper element*

Check condition of insulation

Perform leak test (water-cooled manifolds only)
Remove and check replace if necessary, replace
sealing rings

Injections

Check start-of-supply point

Replace felt-tube element(multi-stage filter only)
Clean tank, inspect fuel pipes and seals
Change grease in bearing*

Disassemble, inspect, replace seals
Disassemble, inspect, replace seals

Clean filter

Remove,clean ,leak-test

Check coolant preheater

Clean cooler fins

Replace pellet case
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Code No

16.09
16.18
16.23

16.24

16.29
18.03
18.05
18.07
18.08
18.09
18.10
19.01
19.02
27.01
86.02
86.08

86.19
87.13

87.15
88.31

Engine oil heat exchanger:

Engine Oil filter:
Engine oil:

Centrifugal oil filter:

Engine oil heat exchanger:

Starting valves:
Starting air systems:
Starting air pipework:
Starting air distributor:
Starting air system:
Starters:

Engine mounting:
Engine mounting:
Additional controls:
Generator:
Alternator:

Alternator:
Engine controls:

Engine controls:
Mechanical fan drive:

Task Descriptions

Remove, clean and leak-test

Remove, clean, replace gasket

Clean supplementary tank, check seals and
pipes
Remove,
necessary
Check unloader valve and bypass valves

Check for leaks

Check starting valves

Remove and clean

Check and readjust

Check air bottles and /or tank for leaks

Remove and check

Check tightness of fastening bolts

Make visual inspection of each mount

Replace expansion element

Remove and check*

Change grease and/or oil used for bearing
lubrication*

Measure insulation resistance;
clean alternator and dry*

Check speed adjuster coupling
Check function

Change grease and/or oil of fan axle, tensioner
and drive coupling

disassemble, replace bearing if

if necessary,

Maintenance Echelon W6. The W6 echelon requires engine removal and complete
disassembly.

* unless otherwise specified by manufacturer.
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5

5.1
(@)
(b)
(c)
(d)

(e)
(f)
(9)
(h)

5.2

MAINTENANCE SCHEDULE FOR FREQUENCY CONVERTER

Service/Maintenance Scope of Work
Visual check-up of entire system.
Inspection of cable connections and electrical contacts.
Testing of alarm points and functions by simulation.

Testing or protective and functional appliances. (protective relays are
checked once a year by means of secondary testers)

Possible application of lubrication in the case of convertors.
Cleaning of the equipments.
Trial testing and functional control of the system if applicable.
Note: A checklist will be prepared and submitted to the principal upon
acceptance of the contract. All work carried out will be recorded against the
checklist.

Maintenance Schedule

Work Schedule as follows:

Converters not running

(@)

(b)

Measurement of resistance:-

¢ Motor stator winding
e Generator stator winding

Connections:-
o Tightness of terminal blocks connections

e Tightness of components/wires connections
o Tightness of power cables connections
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(c) Cleanliness:-

e Cleaning of electrical contacts

e Cleaning of components dust

e Cleaning of machinery dust
(d) Lubrications:-

e Lubrication of bearings
(e) Control System:-

e Sequential control of switchboard
(f) Protection

e checking/adjustment of current, voltage and time relays
(9) Monitoring

e Simulation of monitoring points, fault signals and protection
(h) Vibration

o Detection for vibration and mechanical contact of rotor
e Short time run for vibration detection

Converters running

(@)

(b)

System operation:-

o System operation for 15 minutes
e Measurement /adjustment of voltage, ampere, and frequency.

OTHERS
Transformers

Transformers shall comply with requirements of BS 326 where these apply and
except where these equipments are modified by the following sub-clauses:

Transformers shall be capable of providing continuously the necessary
secondary voltage and current when the primary winding is connected to a
source of supply having the rated primary voltage frequency.

Transformer shall be double-wound with windings insulated with Class A
materials.
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(c)

6.2

6.3

6.4
(@)

(b)

(c)
6.5

6.6

One point of the Secondary winding of the transformer shall be connected to the
core and it shall be connected to an earthling terminal on the body of the
containers.

(d)  The transformer shall when energised at rate voltage and frequency and
after 6 hours continuous operation, the temperature rise with ambient
temperature 30 degree C shall not exceed 90 degree C.

Casing

Ancillary equipment, including conductors, capacitors, resistors and
transformers not forming part of a self-contained luminous discharge tube
device for use in the interior of a building shall be either totally enclosed in a
substantial earthed metal container or alternatively shall be placed in a suitable
ventilated enclosure of incombustible material which is reserved for high voltage
apparatus. Any cover on the container shall be capable of being securely
fastened.

Earthing

All exposed metal shall be bonded together and provided with a terminal for
earthling purposed.

Live Metal Parts

No part of any conductor of the high-voltage circuit shall be in metallic
connection(except in respect of its connection with earth) with any conductor of
the supply system or with the primary winding of the transformer.

Conductors shall be so fastened to lampholders terminals s to be mechanically
and electrically secured.

All sealing compound shall be incapable of supporting combustion.

Cable Entry

Where a cable is taken into an enclosure, the entry to the enclosure shall be
bushed or so finished as to prevent abrasion of the cable. In addition the entry
shall be so arranged as to minimize the entry of water.

High Voltage Cable

High-voltage connections shall be made by cables complying with the

appropriate clauses of BS 559 except as provided in clause 10.2 and 10.3.Metal
sheathed, or amoured, or metal-sheathed and armoured, cable shall be used,
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6.7

6.8

6.9

(@)
(b)
(c)
(d)

except that cable having a non-metallic sheath may be used for inter-lamp
series connections not exceeding 3m in length which are not likely to suffer
mechanical damage or which are installed in box signs constructed substantially
of non-combustible mentioned.

Subjected to Clause 10.3bare or lightly-insulated conductors of copper or nickel
having a cross-sectional area of not less than 0.3959m2(1/0.71mm) may be
used for high-voltage series connections, provided that the conductor does not
exceed 1 m in length, as supported at the intervals not greater than 500mm is
not exposed to the likelihood of mechanical damage and is completely protected
by non-combustible, non-hygroscopic insulting material which, if in the form of
glass tubing, has a wall thickness not less than 1mm and an overall diameter
not less than 5 mm and is so arranged as to be reasonable secure against any
displacement which would expose any part of the live metal.

For shop-front fascia installation, bare or lightly insulated conductors shall be
used only for connections housed within a earthed metal enclosure or for
connections between the terminals or electrode housing.

Supports for high-voltage cables and conductors

Supports for insulated-and —braided cables and for bare conductors shall be
non-combustible, non-hygroscopic insulating material e.g glass or glazed
porcelain.

Earthed Return Conductors

The return cable from the electrode to a transformer terminal which is earthed
may be a 600/2000V or 600V cable in accordance with SS50 provided that the
cross sectional area of the conductor is not less than 2.6mm2.

Neon Signs

The neon signs shall be serviced bi-annually. The servicing shall include the
followings:-

To check all electrical connections tighten any loose connection.
To replace any defective parts
Test run to ensure neon signs are in good working condition.

To remove bird nest or any items found behind the signs to prevent a short
circuit.
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(e) Any other related works to maintain the neon signs in working order.

6.10 Hand Dryer

As per manufacturer’s recommendation.
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