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Technical Audit of Daharki 220kV Grid Station

Introduction:

This report covers the technical audit of Daharki 220kV Grid Station (GS) located near
Foundation Power Company Daharki Limited, Mir Pur Mathelo about 90 km from Sadigabad,

Punjab. This GS was commissioned on June 24, 2009. It has a total of 410MVA transformation

capacity and feeds a major portion of Sadigabad and its surrounding areas. It is an important

grid due to its direct linkage to three (03) power generating stations.

There is one (01) 250MVA-220/132kV and one (01) 160MVA-220/132kV autotransformers
installed at this GS that are owned and maintained by NTDC. Two (02) 220kV and two (02)
132kV circuits link this station to others. The GS is connected to Engro Power Plant (217MW)
and Foundation Power Plant (175MW) through 220kV single circuits. Recently, a newly
commissioned JDW Power House (26MW) is linked to this GS through one of the existing 132kV
circuit by making in-out arrangement at the said generating station. For 220kV and 132kV

switchyard single bus single breaker scheme is used. Single line diagram is attached (Annex-A).

EPP audit team comprising transmission and protection experts visited this GS from December
2, 2014 to December 5, 2014. This report reflects their findings and prioritized fixes.

Findings:

Observations of technical experts are given below:

1. The loading condition of transformers is tabulated below:

Transformer Rating Max. Load Max. Percentage
No. Voltage Ratio Power HV/LV Current Current Loading of
(kV/ kV/ kV) (MVA) (A) Recorded (A) transformer (%)
T1 220/132/11 250 656/1095 880 80.36
T2 220/132/11 160 420/700 516 73.71

The loading condition of both 220/132kV transformers is normal. According to IEC

standard 60354, continuous loading of transformer above 80% at ambient temperature

equal to or above 40°C, prohibits the transformer’s short time loading beyond its

nameplate ratings. Exceeding this limit reduces the expected useful life of transformers

in proportion to the amount and duration of overload.

2. Tap changer for transformer T-1 is operated manually in the switchyard. Remote

operation of tap changer is an international standard and essential to be followed.

3. On LV side of 220/132kV transformers, no dedicated CTs and PTs are installed for
Secure metering system (SMS).
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4. Four (04) 220kV and seven (07) 132kV isolators are operated manually in the
switchyard. Moreover, two (02) 220kV isolators are operated locally in the switchyard.
Also, alignment of the red-phase of isolator (D3Q11) is improper. (For details see
Annex-B)

5. One (01) 132kV circuit breaker is operated locally in the switchyard. Moreover, major
maintenance of four (04) 220kV and four (04) 132kV circuit breakers will become due in
near future. (For details see Annex-B)

6. The following tests are not being performed as required per SOPs for grid system
operation and maintenance:
a. Dissolved gas analysis and detailed oil testing of transformers
b. Leakage current measurement (LCM) test of lightning arrestors.
c. Capacitance & dissipation factor (C&DF) test of current transformers (CTs),
potential transformers (PTs) and capacitor voltage transformers (CVTs).
All these tests are essential to ensure healthiness of the equipment.

7. Tele-protection is out of circuit on both 220kV circuits. Also, direct transfer trip (DTT)
facility is not available in 220kV system as no breaker failure scheme is available.

8. For Foundation Power Plant 220kV circuit, backup O/C and E/F relay is not installed.
Line differential relay is the only protection installed on this circuit.

9. HV connection, LV connection and rough balance differential relays are not installed on
transformer T-1 to sectionalize the differential zones. Moreover, cross trip scheme is
not installed on both 220/132kV transformers. (For details see Annex-B)

10. Two (02) thermal overload protection relays are not installed on both 220/132kV
transformers.

11. Auto-reclosers are blocked on 220kV Engro circuit and both 132kV circuits.

12. For 220/132kV transformer T-1, local and remote tap position indications do not match.

13. The 220kV breaker failure scheme and differential protection scheme for 220kV bus bar
are not in circuit. For 220kV breaker failure scheme, relays are available but scheme is
incomplete whereas differential protection scheme for 220kV bus bar is not even
implemented.

14. Sequential event recorders, fault recorders, voltage and power recorders are not
installed at the grid station. This data helps engineers to check proper functioning of
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the protection system and identify components that failed to operate as required per
scheme.

15. For SCADA system, remaining work needs to be completed and final testing and
commissioning needs to be done.

Recommendations:

Transmission and Grid

Sr. No. Findings Recommendations Remarks
Absence of dedicated CTs and | Dedicated CTs and PTs needs
1 PTs for secure metering to be installed for proper
system (SMS) billing.
Dissolved gas analysis and All these tests should be
detailed oil testing of carried out to ensure
transformers, Leakage current | healthiness of the equipment.
2 measurement (LCM) test of
lightning arrestors and C&DF
test of CTs, PTs and CVTs are
not being done.
Remote operation of tap
. changer is an international
Manual operation of tap
3 standard. So remote
changer for transformer T-1. .
operation needs to be made
functional.
4 Local operation of one (01) Remote operation needs to be
132kV circuit breaker. made functional.
NTDC h i
. . Four (04) 220kV and four (04) C have trained
Spare required for major . staff and workshop
. . 132kV circuit breakers need -
5 maintenance of eight (08) . facilities for
. . spare parts for major ,
circuit breakers in future. . . overhauling of
maintenance in future.
C.Bs.
Four (04) 220kV and seven
(07) 132kV isolators are
operated manually while two
(02) 220KV isolators are
Local and manual operation of | operated locally in the
6 thirteen (13) 220kV and 132kV | switchyard. Such switches
isolators in the switchyard. should be made functional for
remote operations. Also,
improper alignment of one
220kV isolator needs to be set
right.
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Protection
Sr. No. Findings Recommendations Remarks
In-operative tele-protection Tele-protection and direct
1 and direct transfer trip (DTT) transfer trip (DTT) needs to be
on 220kV system. made functional.
It is strongly recommended to
install sequential event
. recorders, fault recorders,
Absence of sequential event
voltage and power recorders.
recorders, fault recorders and .
2 Such data helps engineers to
voltage/power recorders for ..
check proper functioning of
220kV system. . . .
protection system and identify
the components which failed
to operate as expected.
Absence of HV connection, LV | Needs to be installed to
3 connection and rough balance | sectionalize the differential
differential relays on zones.
transformers T-1.
Recommended to be installed
. for protecting the system from
Absence of cross trip scheme total collapse due to
4 on both 220/132kV . P
overloading. NTDC needs to
transformers. . .
look into the issue for system
stability.
Th I I
Absence of thermal overload ermal overload and
) overload (current based)
> protection relays on rotection has a vital role
220/132kV transformers. P . . .
against sustained overloading.
The 220k ker fail
e 220kV breTa er a! ure Both the schemes need to be
6 scheme and differential implemented as early as
protection scheme for 220kV P . y
) ) possible to secure the system.
bus bar is not available.
This can significantly reduce
the outage time, reduction in
7 Blocked auto-reclosers on one transmission line damage and
220kV and both 132kV circuits. ) . g.
thus provide higher service
continuity.
General
Sr. No. Findings Recommendations Remarks
D
1 Inoperative SCADA system. SCADA system needs to be

made functional.
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