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Introduction

» An Electrical substation is an integral part of transmission
and distribution system

» The substation comprises of various electrical components
to be integrated into a system

» Reliability of power depends on substation

» A high voltage substation is a critical component in Power
System

» A substation needs to be tested and commissioned in a
systematic & planned manner for trouble free and reliable
operation
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Classification Of Substation

» Substations are classified based on application, voltage
levels & insulation

Main types are

» Transmission substation
» Distribution substation

» Switching substation

» Converter substation
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Major Components Used

Battery chargers -
Firefighting systems -
AC ventilation systems -
Bus bars and connectors -
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Equipment Name Svmbol Image
Power & auxiliary 9@
Transformers L
Circuit Breaker 52 ¥ &
Isolators 89 4’
Earth switches 89F g ¢
CVT CVT 3
Shunt Reactors L
Current Transformer €T “1
Control Panels - -
Protection Panels - -
SCADA - -
BMK.CT&CVTIB - -
Lighting Arrester LA 22X R
PLCC &Wave Trap - -
ACDB & DCDB - -

UPS - -
; L
Battery’s - :T:
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Prerequisites To Be Followed Before Initial
Commissioning

» Completion of civil work and erection & cabling of all
equipment

» Ensure Earthing for all equipments is done

» Availability of all latest schemes & drawings

» Availability of all tools and specialized instruments
» Ensure that all Inter panel wiring are completed

» Completion of all cabling and core to core continuity
checks

» Commissioning & availability of all required power supplies
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Prerequisites To Be Followed Before
Initial Commissioning

» Transformer Oil filtration & Oil testing should be completed

» Ensuring  approved protection settings are available &
implemented at site

» Illumination of switchyard & control room area should be
complete

» Ensure that Fire Fighting, Ventilation and Air condition
systems are operative

Serial numbers of all equipments and their readings must be
recorded before commissioning

Ensuring availability of all instruments & required man power
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Steps In Commissioning

» Modular testing
» Integrated testing

» Final charging after completion of integrated tests
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Modular Testing

» Transformer tests
» Reactors tests

» Isolator & Earth switch tests

» Circuit Breakers tests
» CT &CVT tests
» LA tests

» Control & protection Panel

tests
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» ACDB, DCDB, BMK, UPS tests
» SCADA tests

» Battery & Battery charger test
» Ventilation & Air condition test
» PLCC & communication tests
» Fire fighting tests

» Bus bar & connectors tests
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Integrated Testing

» Calibration & setting of all » Testing of all Bay’s equipmen

protection relays using SCADA
» Calibration & setting of » Integrated checks of isolators,
transformer protection earth switch, breakers,

» Testing for Primary & interlocks

Secondary injection from CT & » REF stability checks
CVT

» Integrated checks/scheme
checks for all bays like fault . .
simulation, closing tripping, » Checks with Electrical
interlocks Inspector

» Differential stability checks
» Bus bar stability checks \
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Charging & Synchronization

» Charging of transformer
» Charging of Bay’s (Feeders)

» Bus synchronization
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Typical Procedure For Charging
Transformer

» All the tests on switchyard & control equipments should
be completed

» All protection tests on transformer should be completed

» Ensure that no protection relays are operated and
supervision relays are healthy

» Men & materials should be removed from charging area

» The status of related equipments shall be checked and
mentioned in the protocol

» Transformer will be charged & kept in no-load for 24 hrs

» All the recordings are taken in as per approved recording
format
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Typical Procedure For Charging Feeder

» Ensure supply availability for all C&R panels and yard
equipments

» Ensure protection relays are not tripped and supervision relays
are healthy

» Removal of men & materials from switch yard & transformer
areas

» The status of related equipments shall be checked and
mentioned in the protocol \

» Power Transformer has been kept in no load condition for 24
hours

» All the recordings are taken in as per approved recording
format
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Do’s & Don’ts For Testing & Commissioning Of
A High Voltage Substation

Do’s
» Always use calibrated instruments

» Always follow commissioning procedure & complete tasks as

per commissions check list

» Procedure as per user manual is followed for cable jointing,

battery charging & other specialized relays

» Ensure that working area is properly illuminated

‘@

raina Com

BHEL - Electronics Division Bangalore



Do’s

» Check the cable schedule with respect to all latest approved
drawings

» Always follow safety precautions

» Periodically check battery voltage, gas pressure & area of
joints(for hot spots)

» Temporary shorting's, temporary earthings made for testing
purpose needs to be removed before charging

» Short unused cores of CT

» Ensure Fault recorder, event logger are operative & time
synchronized
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Don’ts

» Never bypass any protection

» Never increase value of protection settings without
analyzing cause for the fault/ trip

» Never feed AC voltage to PT/CVT on secondary without
removal of fuse in secondary box

» Never use untrained staff for working on high voltage
areas especially at height
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Don’ts

» Never start any testing without checking core to
core continuity of cables between equipment's

» Never leave hanging wires from equipment
» Never operate isolators during power flow
» Never charge batteries at high ambient temperature

» Never use normal instruments near highly induced
area
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Latest Trends In Testing And Commissioning
Of Substation

» Gas Insulator Substation is becoming more popular due to
space constraints

» Various networking and protocols are extremely popular
due to advance automation of substations

» Due to indoor space constraint and to reduce cabling
outdoor kiosk are becoming popular

» Optical data signal transmission from field to control
panels
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Major Reasons For Problems During Testing
& Commissioning Of A Sub Station

» Mismatch between main drawings & associated sub equipment
drawing, cable schedules

» Not Using latest & revised drawings by agencies & engineers

» Bypassing protections & interlocks, increasing protection setting
with out analyzing the cause

» Using wrong cables, terminal blocks & instruments
» Bypassing commissioning steps
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Major Reasons For Problems During Testing
& Commissioning Of A Sub Station

» Not following proper commissioning procedure
» Commissioning engineer is not having enough skills

» Poor quality of supply equipment’'s(like oil & air leakages,
transducer)

» Poor quality of erection.(equipment's, bus bar & joints)
» Wrong cable termination & not as per cable schedule
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Conclusion

» Convectional switchyard exists with advanced automation
system also

» Updating of all schemes, relay settings, cable schedules,
& a final document should be made by the supplier “As
commissioned” immediately

» With advanced automation & technology, instruments a
substation can be commissioned more accurately & faults
can be analyzed with precision

» Testing & commissioning should be geared up to handle
new technologies
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Substation & Its
Components

Control panel Control panel

BHEL - Electronics Division Bangalore



Protection
panel

Substation
& Its
Components

GIS
protection
relay

BHEL - Electronics Division Bangalore

Transformer

ACDB &
DCDB

under
filtration







