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Preface

Work Order Numbers 3370000016, 4530000033, 4840000094, and 4840000095, all
dated 26.05.2025, were issued by Resonia, Gurugram to Central Board of Irrigation

and Power for conducting Protection Audits at the following projects:

1. Nangalbibra- Bongaigaon Transmission Limited (Locations: Nangalbibra,
Bongaigaon, Hatsingimari & Ampati)
2  Goa Tamnar Transmission Project Limited (Location: Goa)
3. Mumbai Urja Marg Limited (Location: Vapi)
4. Lakadia-Vadodara Transmission Project Limited (Locations: Lakadia &
Vadodara)

S.N. | Description Dates (Period) of Audit
Two (02) Nos 765 kV Vadodara Line Bays at 765/400

1| kV Lakadia Substation of LVTPL 17062085 1o 18082025

Two (02) Nos 765 kV Lakadia Line Bays at

2 | 765/400/220 kV Vadodara Substation of LVTPL 24/06/2025 1o ATIQRR0ZS

3 220/ 132 kV Nangalbibra Substation of NBTL 30/06/2025 to 02/07/2025
Two Nos. 132 kV Hatsingimari Line Extension Bays at

4 | 132/ 33 KV Ampati Substation of NBTL 02/07/2025 to 03/07/2025
Two Nos. 132 kV Ampati Line Extension Bays at 132/

5 | 33 kv Hatsingimari Substation of NBTL 04/07/2025 to 05/07/2025
Two Nos. 220 kV Nangalbibra Line Extension Bays at

6 | 400/ 220 kV Bongaigaon Substation of NBTL 06/07/2025 to 07/07/2025

7 400/ 220 kV Xeldem GIS Substation of GTTPL 08/07/2025 to 12/07/2025

L 8 400/ 220 kV Vapi GIS Substation of MUML 20/08/2025 to 24/08/2025

Auditing of all the assigned substations and bays was successfully completed on

24.08.2025. Consolidated report is being put up for information of Resonia,

Gurugram.

During the course of the audit, the audit team’s observations and recommendations
were communicated directly to the respective Station In-charges to facilitate

immediate action on critical findings.

Pradeep Kumar Gupta
Jt Advisor (BD)
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220/ 132 kV Nangalbibra
Substation



OBSERVATIONS DURING AUDIT OF 220 kV/ 132 kV NANGALBIBRA SUBSTATION OF
RESONIA GROUP

220 kV / 132 kV Nangalbibra substation was established as a part of Transmission System
associated with Nangalbibra- Bongaigaon Transmission Limited Project (NBTL) in North-
Eastern Region.

The Substation was commissioned on 16.11.2024 with the energization of 220 kV
Bongaigaon Line- 1 and Line-2, 160 MVA 220 kV/ 132kV/ 33 kV ICT- 1 and ICT- 2, 31.5 MVAr
220 kV Bus Reactor-1 and Bus Reactor-2 and downward 132 kV line bays.

Dates of commissioning of various elements are as under:

S.N. [ 220 kV Lines Llnt(eKLl\(;)ngth Date of Commissioning
1 | Bongaigaon Ckt-1 122.9 16/11/2024
2 | Bongaigaon Ckt-2 122.9 16/11/2024
S.N. | Name of the Element Capacity Date of Commissioning
1 220 kV/ 132kV/ 33 kV ICT-1 160 MVA 17/11/2024
2 220 kV/ 132kV/ 33 kV ICT-2 160 MVA 16/11/2024
3 220 kV Bus Reactor-1 31.5 MVAr 17/11/2024
4 220 kV Bus Reactor-2 31.5 MVAr 17/11/2024
S.N. | 132 kV Line Bays Bay No. Date of Commissioning
1 Nangalbibra MePTCL Ckt-1 101 17/11/2024
2 | Nangalbibra MePTCL Ckt-2 102 17/11/2024

The system is presently charged on no-load as the downstream 132 kV lines are yet to be
erected by Meghalaya Power Transmission Corporation Limited (MePTCL). All other
elements under the scope of Resonia Group have been commissioned and charged at no-
load with no power flow.

The 220 kV/ 132 kV system which is presently commissioned and in charged condition has

been shown in the Single Line Diagram as attached below:

220/132 kV NANGALBIBRA SUBSTATION 1



220 kV switchyard at Nangalbibra

i ey T ISR et == =
f;;;:,t o BUS REACTCR A2 N VRN TR
' O Phase) WMAKT 10MAKT A 2
y (3 Puane) 13 PMas|
2008 HDH 10 DS HEDH 215 04 MO 117 A
20k MAINBUS # |
+ QUAD MODSE ACSR
{30004, 50A FOR 1 Suc)
Buscvdl
Buscvid
220V MAIN BUS £ Il
QUAD MODSE ACSR
l ] 29 05052 , (3000, 50%A FOR 1 Saz)
HOMA g M0N0 NiM g mMey {7 g 2UMNQINNA § 20y Ju g IuMES LT mag 700 3 207 0,
"y m »‘{ m?* - m " m " 041 m " ) -k-1 m
HOBME AE | hoeE HIME ammwan) 15 E HHINE 29 99651 217 BE
» ' d 3
3 3 -
R 1% hes Wn e w0 4% ;I 14 2% we
(1904 (tana) o ¥ (16004) c§ 11600 (1932A) !g B4 (2008 L]
21091 momer | 4| sz 230K 28 WTEY mer 21T
o " e " war ™ ] L .
Oﬂf J 3 2 Uﬂpl ZJH.'_H_ mm. wuer mm ” . H””.
wwRa | MCT | zwez | 32CT ume | 290 " 25 M4TE2 | 2t nrwe?
l ) non nomn 29400 el nom
¥ M e mnc HHMC e
";"'.”] i m P 0 m 720XV TRANSFER BUS
JUBK TWIN MCOSE ALER
{16004, 50KA FOR 1 Saz)
BUS REACTOR 2 4 BUS REACTCR# 2 IBC 2013208t BUS COUPLER 2013AVICT82  220130KV |08 3
(EAY= 210 =) LAY-214) IANEIR TNEPE [BAY-21/] FUTURE
&\ A mwm mw m ’
MM aNY) . MMONY) C) N
niew 3’ movr 3’
Mn M HD
=204 BT A
BovaAJGAONA2  BonGAlaaON ¥1
(ALSS TWIN (ALSH TWIN
CONDUCTOR) CONDUCTOR)
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Observations and Suggestions by team of Auditors during visit to the Substation premises

and during perusal of records placed before the team of Auditors are as under:

1.0 Operation and Maintenance
Voltage Profile during the period November 2024 to May 2025 was reviewed. Month wise
Maximum and Minimum Voltage (in kV) Profile for 220 KV Bus is tabulated below:

Month Bus-1 Voltage (in kV) Yoo Bus-2 Voltage (in kV)
Max Min Max Min

Nov 2024 230.2 219.1 229.7 218.8
Dec 2024 230.19 218.03 230.29 219.83
Jan 2025 230.19 218.43 230.29 217.99
Feb 2025 229.9 218.9 229.6 218.6
Mar 2025 229.3 212.7 229.2 212.7
Apr 2025 229.00 211.76 228.9 217.46
May 2025 228.62 213.92 228.64 213.92

It is suggested that necessary direction be given to operating personnel to keep record of
system parameters at the instant of any manual operation of the transmission element

(including Bus Reactor) at the substation.

The Substation is being operated from remote. Trip Reports with Relay Flag details & PLCC
Counter advancement details along with Trip Analysis need to be available at Substation

level. It is to ensure that deficiencies are addressed at the earliest opportunity.

Readings of OTl and WTI of ICTs and Reactors at Local and Remote were compared and
wide difference in WTI & OTI readings of Y phase Reactor of Line-1, as tabulated below, has

been noted:
WTI HV (in °C) WTI LV (in °C) OTI (in °C)
Transformers & Reactors

Local SCADA Local SCADA Local SCADA

ICT-1 47 33.2 45 33.59 48 41.40

ICT-2 47 31.9 46 32.40 47 40.40

Bus Reactor-1 62 60.37 - - 54 56.47

Bus Reactor-2 65 60.02 - - 56 57.11

Necessary action needs to be taken to ensure consistency of readings (Local and SCADA)

to the extent possible.

e ———
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The results of DGA and BDV tests conducted on transformer and reactor elements of the

substation pre-charging are as under:

Name Of The
Equipment

Date Of
Commissioning

Date Of
Sampling

BDV
(kv)

co
(wi/1)

co2
(wi/1)

C2H2
(wi/1)

C2H6
(wi/1)

C2H4
(wi/1)

CHa
(wi/1)

H2
(wi/1)

(wi/1)

N2
(wi/1)

TGC

Water
(ppm)

ICT-1

17.11.2024

22.05.24

85.9,
92.6,
98.6

ND

555

ND

ND

ND

ND

ND

1580

2856

ICT-2

16.11.2024

11.06.24

79.9,
75.9,
88.1

214

ND

ND

ND

ND

ND

1492

2719

Bus-Reactor-1

17.11.2024

22.07.24

94.9,
82.6,
94.3

ND

346

ND

ND

ND

ND

ND

845

1910

Bus-Reactor-2

17.11.2024

11.07.24

88.9,
90.0,
85.0

ND

478

ND

ND

ND

ND

ND

895

2143

The results of DGA test conducted on transformer and reactor elements of the substation post

charging (after 1 week) are as under:

Namfe Of The Da:ce F)f ) Date F)f co Cco2 C2H2 | C2H6 | C2H4 CH4 H2 02 N2 (/1) | TGC Water

Equipment Commissioning | Sampling | (ul/l) (wiZ0) [ i/l | (a1 | (/0 | i/ | i/ | (/) (ppm)
ICT-1 17.11.2024 26.11.24 ND 151 ND ND ND ND 2 4226 10044 ND
ICT-2 16.11.2024 26.11.24 ND 106 ND ND ND ND 5 2177 6246 ND
Bus-Reactor-1 17.11.2024 26.11.24 ND 93 ND ND ND ND 3 2099 8228 ND
Bus-Reactor-2 17.11.2024 26.11.24 ND 86 ND ND ND ND 3 489 3524 - ND

The oil parameters and DGA results are well within the prescribed limit. The last oil sampling
was carried out on 26.11.2024, therefore, oil sampling is due for all ICTs and Reactors (Half-

yearly sampling). It may be taken up at the earliest opportunity.

Third Harmonic Resistive Current (THRC) of LAs was measured after charging of the system
on 17.11.2024. The leakage current values reviewed were found to be within prescribed limit.
It is suggested that the measurement of THRC be undertaken pre-monsoon and post-

monsoon basis to ensure healthiness of the LASs.

Thermo-vision scanning of substation equipments has not been undertaken by NBTL
personnel since charging of the substation. It is suggested that even though the substation is
currently on no-load but one time thermo-vision scanning be undertaken to check for any

loose connection/ hot-spots on any equipment in the substation.
2.0 Transformers and Reactors

During the site inspection, it has been observed that oil is coming in OLTC breather from
OLTC conservator. Further investigation revealed that the transformer's main tank and OLTC
tank are communicating with each other, leading to the mixing of main tank oil with OLTC oil.

The site manager has informed that the matter has already been taken up with the
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manufacturer. This needs to be addressed at the earliest opportunity to avoid the mixing of
main tank oil and OLTC tank oil.

It was also observed that there was seepage of oil from oil headers and cooling accessories

of the main tank of ICT-1 and ICT-2. This also need to be arrested in due course of time.

220/132 kV NANGALBIBRA SUBSTATION 5



It is observed that Maximum Temperature of Winding Temperature Indicator (WTI) And Oil
Temperature Indicator (OTI) of 160 MVA 220 / 132/ 33 ICT- 1 and ICT- 2, 31.5 MVAr 220
Bus Reactor-1 and Bus Reactor-2 have gone beyond 130°C. This seems to be erroneous. It
may so happen that pointer was manually operated during maintenance checking of Alarm/
Trip circuit of respective device. Maintenance Engineer needs to reset the maximum

indicator after

temperature

testing.

WTI Tripe Jo0e

O Alair- Spoc
OTl-Trip-950¢ ~ |

Pre-Commissioning test results of Transformers and Reactors were reviewed and it is
observed that Polarization Index (PI) of ICT-2 varies from 1.36 to 2.38.

Transformers & Reactors | Testing Date | (HV+IV)-LV | (HV+IV)-E LV-E HV-E
ICT-1 08.06.2024 1.53 1.60 1.87 NA
ICT-2 08.06.2024 1.87 1.36 2.38 NA
Bus Reactor-1 16.07.2024 NA NA NA 1.99
Bus Reactor-2 15.07.2024 NA NA NA 1.92

It is to be noted that Oil filled equipment having Polarization Index above 2.0 is considered to
be dry. In view of the above, it can be inferred that complete dry out of ICTs was not

undertaken prior to energisation.

Pre-commissioning core insulation values were reviewed and it is observed that core

insulation were recorded as >1 GQ. It indicates that the Megger used for the measurement

220/132 kV NANGALBIBRA SUBSTATION 6



didn’t have the capability to record values >1 GQ. As such, it prevents the trend analysis of
core insulation (Cc-CL, Cc-E and CL-E) resistance in future. Hence, it is recommended to

conduct above test with a higher range Insulation Resistance Tester in future.
3.0 Control and Protection

The latest duly approved relay settings for all the protection relays was not available at site.

It is advised to always keep it at the substation for verification/ inspection and analysis.

There needs to be a practice of maintaining detail Trip reports with Disturbance Recorder
outputs & SCADA output and analysis of consolidated Trip events at site level in printed hard
copy. Due to non-availability of printed consolidated reports performance of the Protection
system examined during the audit process became cumbersome. Critical analysis of Trip
Events by studying Disturbance Recorder output and Event Recorder output in association
with Relay fault files be ensured for planning of remedial actions for improvement in System

Operation.

Generation of reports by SCADA as required by management on time-to-time basis for

system planning need to be feasible with least manual intervention.
Power Swing function

Upon analysing the protection philosophy of Nangalbibra substation, it was found that in 220
kV lines, Power Swing protection blocks all zones and OOS function is enabled whereas in

132 kV line protection, it blocks all zones except Zone-1 is enabled.

As regard Power Swing blocking function, Rama Krishna Committee had recommended two

options, in brief, as under:

There are a number of options one can select in implementing power-swing protection in their system.
Designing the power system protection to avoid or preclude cascade tripping is a requirement of
modern day power system. Below we list two possible options:

° Block all Zones except Zone-1

° Block all Zones and Trip with Out of Step (OOS) Function

12.3. Placement of OOS trip Systems

Out of step tripping protection (Standalone relay or built-in function of Main relay) shall be provided
on all the selected lines. The locations where it is desired to split the system on out of step condition
shall be decided based on system studies. The selection of network locations for placement of OOS
systems can best be obtained through transient stability studies covering many possible operating
conditions.

Till such studies are carried out and Out-of-Step protection is enabled on all identified Lines, it is
recommended to continue with the existing practice of Non- Blocking of Zone-I on Power Swing.

220/132 kV NANGALBIBRA SUBSTATION 7



However, it should be remembered that with this practice the line might trip for a recoverable swing
and it is not good to breakers.

Committee strongly recommends that required studies must be carried out at the earliest possible
time (within a timeframe of one year) to exercise the options above.
In view of recommendation as above, NBTL may expedite Transient Stability study so that

appropriate feature can be enabled in the Line Protection Relay.

Several Events which are not relevant for analysis of Disturbances may not be mapped in
Disturbance Recorder. Proper designation of Events be undertaken. Analog and Digital

Channels of Disturbance Recorder be configured as per standard guidelines.

Proper Functioning of Fault Locators at both ends of the Line needs to be ensured and any
mismatch in readings with actual location of fault may be taken up with the Manufacturer of
the Protection Relays for necessary modification of the Scheme. Accurate identification of

fault location will minimize Outage duration as well.

Limited details of Trip instances of various elements were reviewed. Observations on
available trip data are as under:
1. Remote end data is not available at the station. As such, co-ordinated functioning
of Protection Relays at both ends of the Line Feeders could not be reviewed.
2. Tripping of 220 kV Bongaigaon Line-1 and 220 kV Bongaigaon Line-2 on
10.05.2025
e Fault locator reading is not matching with the actual fault location distance.
Hence, relay setting data and configuration is to be reviewed for their accuracy.
e Z1 OPTD is to be configured in DR of Main- 1 Micom relay
e Main-2 Protection operated is to be configured in Main-1 Protection and vice-
versa.
e DR PDF output report doesn’t have the name of the line/ element in the header
which should be programmed accordingly for retrieval of DR data

3. Tripping of 220 kV Bus Reactor- 2 on 04.02.2025
e Tripped twice on operation of Backup Impedance protection. On site

investigation by NBTL staff, it was found that there was a problem in voltage
selection scheme for backup impedance relay due to which voltage was not
extended to protection during changeover of the bus voltage. The scheme has
now been modified and the voltage of Bus-1 and Bus- 2 to Backup Impedance
relay is being extended whenever there is a change in bus voltage (1 or 2)

during switching operation.
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4. Tripping of ICT-1, ICT-2, Bus Reactor-1, Bus Reactor-2 on date 26.04.2025

e During 220 Bus-1 fault, all the above-mentioned elements maloperated
simultaneously. During the event, ICT-1 and ICT-2 tripped on differential
protection while Bus Reactor-1 and Bus Reactor-2 tripped on REF protection.

e On site investigation by NBTL staff, it was found that there was a problem in
stabilizing resistor in differential relay of ICT-1 and ICT-2 and REF relay of Bus
Reactor-1 and Bus Reactor-2. The same has been rectified and no further
problem has been observed till date.

e |t is recommended that the settings of the differential protection and REF
protection be reviewed to avoid maloperation of the above-mentioned
elements for a through fault.

Fault Location data as provided by Main- 1 & 2 Distance Protection Relays at both ends of
Lines vis- a- vis actual locations of Fault reported by Transmission Line Maintenance gang

are as tabulated below:

. Fault Distance from Actual Fault

Line Fault Current fed Nangalbibra end (KM) | Distance from

. . Length [from Nangalbibra Nangalbibra
Name of Line Date Time (KMm) (kA) Main-1 Main-2 end (KM)
Botignafio" 10.05.2025 | 17:49:57 | 122 1.07kA | 118.4KM | 122.2KM | 82.97 KM
Borli;gnaf;on 10.05.2025 | 17:49:57 122 0.87 kA 143.8 KM | 141.0 KM 82.97 KM

From the above, it can be observed that there is wide difference in Fault Distances provided
by Main-1 & 2 Distance Protection Relays in both 220 kV Lines. It is suggested that Protection
Relay settings be reviewed once again to fine tune the distance measurement by Line
Protection Relays. This will provide very valuable information to the Line Maintenance Crews

to pin point the location of fault and rectification of defect in shortest possible time.

4.0 Auxiliary DC and AC System

Measurement of DC Auxiliary Voltage was undertaken; Source-l & Il was found to be as
under:

Description Source- | Source- i
Positive to Negative 2446V 243.7V
Positive to Earth 1295V 1289V
Negative to Earth 1146V -114.4V

220/132 kV NANGALBIBRA SUBSTATION
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Description Voltage

Positive of Source-l to Negative of Source-Il 243.7V

Negative of Source-| to Positive of Source-Il 2441V

Both the 220V DC Source-lI and Source-Il have DC earth fault leading to unbalance DC
voltage. This has to be rectified by locating and removing the faults and thereby arresting the
DC leakages.

Measurement of DC Auxiliary Voltage for communication equipment was undertaken and was

found to be as under:

Description Source-| Source- I
Positive to Negative 53.12V 52.27V
Positive to Earth 0.78V 0.77V
Negative to Earth -52.30V -51.47V

Description Voltage
Positive of Source-| to Negative of Source-ll 53.1V
Negative of Source-I to Positive of Source-lI 52.28 V

5.0 Earthing

Proper Earthing of Switchyard Gates has to be provided. In this regard IEEE 80 recommends

as under:

“The ground grid should extend to cover the swing of all substation gates. Gate posts should be securely
bonded utilizing a flexible connection”.
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Earthing of ladders in the substation needs to be ensured. All metallic structure/ enclosure/
non-current carrying parts need to be earthed. The ladders should also anchored properly on

the supporting walls.

For safety, compliance of recommendations provided in IEEE 80-2013 be ensured.

8.2 Typical shock situations During a fault, the earth conducts currents that emanate from the grid and other
permanent ground electrodes buried below the earth’s surface. In the case of conventional substations, the
typical case of metal-to-metal touch voltage occurs when metallic objects or structures within the substation site
are not bonded to the ground grid. Objects such as pipes, rails, or fences that are located within or near the
substation ground grid area, and not bonded to the ground grid, meet this criterion. Substantial metal-to-metal
touch voltages may be present when a person standing on or touching a grounded object or structure comes into
contact with a metallic object or structure within the substation site that is not bonded to the ground grid. In
practice, hazards resulting from metal-to-metal contact may best be avoided by bonding potential danger points
to the substation grid.

Report of measurement of Earth resistance as was undertaken on 12.09.2024 was reviewed.

It is observed that Earth grid resistance is varying from 0.2 Q to 0.4 Q.

6.0 General
It was observed that the smoke and heat detection of the substation is yet to be
commissioned. Since the substation is in charged state, it is recommended to get all the fire

safety equipments commissioned and fit for use.

220/132 kV NANGALBIBRA SUBSTATION 11



The substation is present in Meghalaya which is a very heavy rainfall inundated state. As
such, the audit team observed that the outer periphery wall of the substation was damaged
due to the soil erosion caused by the rain water getting collected and consequent loss of soil
strength. Temporary restoration for security of the site has been taken up by the site

management. However, for permanent solution this needs to be taken up at the management

at the earliest as the erosion was seen adjacent to the foundation of gantry tower.

During the site visit, it was observed that switchyard equipment identification is existing but
the operating box of CB may also be suitably marked for easy identification of the particular
bay CB.
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7.0 Statutory Warnings

Danger Notice Boards need to be fixed in Switchyard area as a statutory requirement. In this
regard Indian Electricity Rules (1956) stipulates as under:

35.Danger Notices:- The owner of every medium, high and extra-high voltage installation shall affix
permanently in a conspicuous position a danger notice in Hindi or English and the local language of the district,
with a sign of skull and bones 1[of a design as per the relevant IS No.2551]....

Relevant provision in IS2551is as under

3. MATERIALANDFINISH

The plate shall be made from mild steel, atleastl.6 mm thick and vitreous enamelled white, with letters, figures
and the conventional skull

and cross-bones in signal red colour [see IS:5-1978t | on the front side. The rear side of the plate shall also be
enamelled.

200
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i415}
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Note 1— All letterings should be centrally spaced.

Note 2 — The dimensions for the words in district language are mainly for
guidance, however, care should be taken to space them centrally between the edges
and the area of the skull and bones.

Note 3 — The location of the fixing holes shall be left to the choice of the user.

Note 4 — The 'corners of the plates should be rounded off.

All dimensions in millimetres.

NBTL to ensure compliance in the above stipulation in the statute.

e ———
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220 kV Nangalbibra Line
Bays at 400/ 220 kV
Bongaigaon Substation




OBSERVATIONS DURING AUDIT OF 2 NO. 220 kV BAYS OF RESONIA GROUP

AT 400/ 220 kV PGCIL BONGAIGAON SUBSTATION

As part of NBTL project, 2 no. 220 kV bays pertaining to 220 kV Bongaigaon- Nangalbibra
Double circuit lines were commissioned on 16.11.2024 by Resonia Group at 400/ 220 kV
Bongaigaon substation of POWERGRID Corporation of India Limited (PGCIL).

Dates of commissioning of various elements are as under:

Line Length

S.N. | 220 kV Lines (KM) Date of Commissioning
1 Nangalbibra Ckt-1 122.9 16/11/2024
2 | Nangalbibra Ckt-2 122.9 16/11/2024

The 220 kV system of Resonia Group at Bongaigaon 220 KV GIS substation of PGCIL has
been shown in the Single Line Diagram as attached below:

BAY # 6

BAY #7

220kV MAIN BUS #1i

30D00A, 50kA, FOR 18ec, -

206-82B

220<V MAIN BUS #1

(Present Scope)

206-89AE [ 1

|

006.CT2 £ 1600 - 800/1A
p2°* 1

208-52

P2.
206-CT1 € 1600 - 800/1A
i G
1

3000A, 50kA, FOR 1Sec.

206-80A ) 207

(Present Scope)

898 207-89A
207-89AE

1600 - 800/1A
4

-
207-CT2

20752 [7]

P2
207CT1 _ § 1600- 800/1A

1

59

(22003) / (0.1103)

206-89LE1 —+— | 207-89LE1 ——!
206-89L 207-89L
206-89LE2 —— 1! 207-89LE2 T——|
(High Speed) (High Speed)
Pk N 1
206-WT o 207-WT
(R-Ph only) (R-Ph only)

206-C\/T —iiH
J,

206-LA  —ao
'

220kV LINE BAY
NANGALBIBRA # |
(Twin AL59 Conductor)

(Present Scope)

207-CyT Ml

(2200/3) 1 (0.1143) | 3

207-LA Lo

220kV LINE BAY
NANGALBIBRA # ||
(Twin AL59 Conductor)
(Present Scope)
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Observations and Suggestions by team of Auditors during visit to the Substation premises
and during perusal of records placed before the team of Auditors are as under:

1.0 Operation and Maintenance

The line bays are installed in PGCIL Bongaigaon substation and the O&M of NBTL

equipments is being done by PGCIL on chargeable basis.

Third Harmonic Resistive Current (THRC) of LAs was measured after charging of the system
on 16.11.2024. The leakage current values reviewed were found to be within prescribed limit.
It is suggested that the measurement of THRC be undertaken pre-monsoon and post-

monsoon basis to ensure healthiness of the LAS.

Thermo-vision scanning of substation equipments has not been undertaken by NBTL
personnel since charging of the line bays at the substation. It is suggested that even though
the bays are currently charged on no-load but one time thermo-vision scanning be undertaken
to check for any loose connection/ hot-spots on any equipment in the substation.

During switchyard visit, it was observed that chipping has occurred (damaged petticoat) on
porcelain insulator housing of R phase CVT. It is advised to repair it to avoid ingress of

moisture so as to ensure healthiness of CVT.
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2.0 Control and Protection

The relay setting recommendation Rev. 1 dated 09/11/2024 for Main-1 and Main-2 protection
provided by GE Vernova T&D India Ltd. to Sterlite Power Transmission Ltd. were verified
through DR PC. Although, most of the settings recommended were matching with the settings
incorporated in the relay of Main-1 and Main-2, but some settings were not matching with the
provided settings which would result in under-protected system, unwanted tripping or
inaccurate trip reports. It is suggested to get the relay settings matched to duly approved
settings (signed and stamped) from SPTL.

Main-1 Protection Mismatches

400/ 220 kV BONGAIGAON SUBSTATION

.3 GROUP 1 DISTANCE SETUP R dvaneed]
-------- 31.01: Dist.Earth Mode: Standard PhASE DISTANCE —
--------  31.0C: Sefting Mode:  Advanced S ikt
-------- £  31.10: PHASE DISTANCE: Zone % Phistohs Sl
Zone 3 Ph Status Enzbled
-------- 31.11: Phase Chars.: Quad Zone 3 PhOir Farward
-------- 31.20: Zone 1 Ph Status: Enabled
-------- 31.22: Zone 1 Ph Dir.: Forward
-------- 31.30: Zone 2 Ph Status: Enabled
-------- 31.32: Zone 2 Ph Dir.: Forward
-------- 31.40: Zone 3 Ph Status: Enabled -
-------- 31.42: Zone 3 Ph Dir.: Forward Iﬁ'
-------- 31.50: Zone P Ph Status: Disabled : =
-------- 31.58: Zone Q Ph Status: Disabled Sl omte
-------- 31.60: Zone 4 Ph Status: Enabled :WU:;D*S“"CE —
-------- 31.62: Zone 4 Ph Dir.: Reverse Z;:z"; Gn;;a En’:fled
-------- £ 31.70: GROUND DISTANCE: ::igﬁg:: :”a::::
-------- 31.71: Ground Chars.: Quad Zane 3 Gnd Di Farward
-------- 31.80: Zone 1 Gnd Stat.: Enabled Eibe ECAABIAE e
Zone 4 Gnd Stat Enabled
-------- 31.82: Zone 1 Gnd Dir.: Forward Digital Fiter Standzrd
-------- 31.90: Zone 2 Gnd Stat.: Enabled [ edies e
-------- 31.92: Zone 2 Gnd Dir.: Forward Meximun fulload current in Amps CT Ratio
-------- BIAD Zﬂne 3 Gnd Stat Enabled Max.current in Amps in secondary | max ﬁ?
........ 31_A2: ZDne 3 Gnd D" FD|'Ward Lr;f::ﬁl:;;M:L:t:sﬁl:‘h:il:‘\sn.::rl.s.:lltnv\:-lfnc;aIeuel of overloading, typically & maximum current of 120% of [max|
"""" 31.B0O: Zone P Gnd Stat.: D‘Jsabled wnhsl.u:hahenvyloadHDw.r.hesvstemw:;rugenuybedpped.Lvﬁc&lvwlr.hplmsewkbges down to B0% of |
-------- 31.B8: Zone Q Gnd Stat.: Disabled o Hominst
-------- 31.C0: Zone 4 Gnd Stat.: Enabled e P T R T
-------- 31.C2: Zone 4 Gnd Dir.: Reverse O e v im e Le]
-------- 31.D0: Digital Filter: Standard 22 Blinder Impin Ohms (08°63.52/(1°1.5)
-------- 31.D1: CVT Filters: Active e
-------- 31.D3: Load Blinders: Enabled t“:i'l'.":ﬂ:“"”l\'m 53975
"""" 31D4 Z{ B”nder Ir“p: 1464 Ohm J\::;IeseTtI:;I:léL:eLwnhlhd&rlheshmnduvwkhu.egradien:ofr.herlseor!allwi:h|L-sp:-ct|or.h=reslsr.lve
-------- 31.D5: Load/B Angle: 30.00 deg e R
-------- 31.D6: Load Blinder V<: 47.50 V B indegrees o
-------- 31.D7: Dist. Polarizing:  1.000 e 1 |
-------- £ 31.E0: DELTADIRECTIOMAL: Dir Status Erabled
-------- 31.E1: Dir. Status: Enabled Aed Do s Dt
ir. Char Angle 30.00 Degrea
-------- 31.E2: AidedDeltaStatus: Disabled Dir. V Fwd 5.00 Valts
-------- 31.E3: Dir. Char Angle:  60.00 deg ]  [5iirer = .
-------- 2 31.F0: DIST STUB BUS: Dir. |Rev — : : . mA :
........ 31F1 D|5t Stub BI_JS: D|sab|ed Note: The Delta directional settings ame given & per general practice. However it can be modified according to

3



***** H GROUP 1 DIST. ELEMENTS D|5TE|_EMENTS
— &8 32.01: PHASE DISTANCE:
o 32.02: Z1 Ph. Reach: 6.090 Ohm 71Ph.Reach 5,089 Ohm
e 32.03: Zi Ph. Angle: 84.00 deg
—— 32.07: R1 Ph. Resistive: 12.00 Ohm } ZlPhA]g‘e 87998 Deg"ee
= 32.08: Z1 Tilt Top Line: -5.000 deg —
(e 32.00: Z1 Sensit. Iph>1: 80.00 mA 1 Ph.Resistve 41y (hm
- 32.10: 72 Ph. Reach: 11.42 Ohm - m
o 32.11: 72 Ph. Angle: 84.00 deg L1Tit TopLine 30 Degree
== 32.15: R2 Ph. Resistive: 24.00 Ohm -
- 32.16: Z2 Tilt Top Line: 0 deg 71 Senst ohy! 150 mh
. 2 S e mes b 120 esh e | O
% 32.21: Z3 Ph. Angle: 84.00 deg Z2PhA1g\e £3998 Degree
R2 Ph. Resistve 410 (hm
12Tit Top L Bl Degree
= 72Sensit jphot 150 mh
239, Reach 18266 Ohm
13Ph. Angle 8199 Degree
ze:iﬂgs F”*"—q':;im | P Resste GO0 | Ohm
ubstation: A"} ci : ; .
File: 001.set Fe n m“”f’ﬂ““e gl Degree
Model Number: P44391TB6S0910M & [3%nst jvl 150 mh
™ {74Ph Reach 016t Ohm
| £ EESmiome o Ohm} g | Dy
| [ 530 22 oh moan - 4000 mohm—] ] [Mihlesite G5 | O
= 1% gl TR
—= = : 1 (o] nes: o) 7
! !E,, B 32.46: 74 Sef'rsit.plph}él: Sta.terﬁ mA - [45enst \ph’l ol A
------- L1 GROUP 1 BROKEN CONDUCTOR BROKEN CONDUCTOR PROTECTION:
37.01: Broken Conductor: Enabled Broken conductor Fabled
poem 37.02; 1211 Setting: ~ 200.0e-3 121 setting 020
37.03: T2/11 Time Delay: 15.00's <= |11 Time Dela s p NERPC phiosophy) g
ST IRERAN I W T Nemem O g e | e
=~ 1 GROUP 1 SUPERVISION VT SUPERVISION: VTS
= 46,01; VTS Mode: Measured Only VTS Mode Measured Only
46.02: VTS Status: Blocking VTS Status Blocking
46.03: VTS Reset Mode: Auto VTS Reset Mode Auto
46.04: VTS Time Delay: 5.000 s VTS Time Delay 5 5c
46,05: VTS I> Inhibit: ~ 10.00 A VIS > Inhibit 20A
46.06: VTS 12> Inhibit:  200.0 mA VTS 12> Inhibit 500mA
- 46,0E: Inrush Detection: Disabled Inrush Detection Disabled
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L— & 32.50: GROUND DISTANCE: GROUND DISTANCE

-—  32.51: Z1 Gnd. Reach:  £.090 Ohm 21 Gnd Reach 6083 Ohm
——  32.52: 71 Gnd. Angle:  84.00 deg LLond Ange 83998 Degree
——  32.53: Zi Dynamic Tilt: Enabled 21 Dynarmic Tik Enabled

L 32.54: 71 Tilt Top Line: -5.000 deq <« [LL0tTopLne 30 Degree
L. 32.55: kZN1 Res. Comp.: 1.070 Emzzi:;‘s 16%79{; —
— ?2.56: kZN1 Res. Angle: -6.000 deg e e s
| fZ.S?: kZm1l Mut. Comp.: 1.%2“ 71 Sensit ndb 1 2 -
= 32.58: kZm1 Mut. Angle: -16.00 deg 72 God Reach 11416 e
o 32.59: R1 Gnd Resistive: 14.64 Ohm 22 Gnd Angle 23008 Begres
——  32.5B: Z1 Sensit Ignd>1: 80.00 mA 22 Dynamic Tikt Enabled

— 32.60: 72 Gnd. Reach:  11.42 Ohm 22 Tikt Top Line 30 Degree
e 32.61: 72 Gnd. Angle: 84.00 deg KZN2 Res. Comp. 1070

— 32.63: 72 Dynamic Tilt: Disabled KZN2 Res. Angle 6097 Degree
= 32.64: Z2 Tilt Top Line: 0 deg R2 Gnd. Resistive 28791 Ohm
= 32.65: kZN2 Res. Comp.: 1.070 22 Sensit.lgnd>1 750 méA
= 32.66: kZN2 Res. Angle: -6.000 deg 23 Gnd Reach 18266 Ohm
e 32.67: kZm2 Mut. Comp.: 1.420 23 Gnd. Angle 83998 Degree
——  32.68: kZm2 Mut. Angle: -16.00 deg [ L5 Dynarmic Tift Enabled

——  32.69: R2 Gnd Resistive: 14.64 Ohm 23 ik Top L 30 Degree
—  32.6B: Z2 Sensit Ignd>2: 80.00 mA E’;iies'g"mp' 1070

L. 32.70: 73 Gnd. Reach:  18.27 Ohm e 07 Degree

L 32.71: 73 Gnd. Angle: 84.00 deg
b 32.73: 73 Dynamic Tilt: Disabled
— 32.74: Z3 Tilt Top Line: 0 deg

—— 32.75: kZN3 Res. Comp.: 1.070

— 32.76: kZN3 Res. Angle: -6.000 deg
— 32.77: kZm3 Mut. Comp.: 1.420

I 32.78: kZm3 Mut. Angle: 16.00 deg
- 32.79: R3 Gnd Resistive: 14.64 Ohm
— 32.7C: 73 Sensit Ignd>3: 80.00 mA
— 32.90: 74 Gnd. Reach:  400.0 mOhm

——  32.91: 74 Gnd. Angle:  84.00 deg REGad. Resistive 28791 ohm
—.  32.93: 74 Dynamic Tilt: Disabled 23 Sensit [gnd>1 750 mA
L —  32.94: 74 Tilt Top Line: 0 deg ] Zibne Reach 0761 Ohm
—  32.95: kZN4 Res. Comp.: 1.070 e 83998 Degree
— 32.96: kZN4 Res. Angle: -6.000 deg [;j;)_ynam\c_ml Enabled
g % ilt Top Line -30 Degree
" 32.97: kZm4 Mut. Comp.: 1.420 K24 Res, Comp. =
= 32.98: kZm4 Mut. ;_ﬂ.n__qle: 16.00 deg IN&Res. Angle 2007 T
e 32.99: R4 Gnd Resistive: 14.64 Ohm] [ RA Grd. Resistive 28791 ohm
s 32.9B: 74 Sensit Ignd>4: 80.00 mA 24 Sensit. lgnd>1 750 =
- 32.B0: Mem Volt Dura: 16 Mem Volt Dura 160
£ 34.80: TRIP ON CLOSE:
34.81: SOTF Status: En Pdead + Pulse  [TRIPONCLOSE
34.82: SOTF Delay: 110.0 s SOTF Status Engjliaem
34.83: SOTF Tripping: 0000011 SOTF Delay T —=
34.84: TOR Status: Enabled SOTF Tripping T
34.85: TOR Tripping: 0000011 TOR Status Enabled
34.86: TOC Reset Delay: 500.0 ms TOR Tripping 71 only
34.87: SOTF Pulse: 10.00 s TOC Reset Delay 500.00 msec
34.88: TOC Delay: 200.0 ms TOC Delay 200.00 msec
B 34.B0: Z1 EXTENSION: Z1 Extension
34.B1: Z1 Ext Scheme: Disabled Z1 Ext Scheme [ Disabled |
@ 34.C0: LOSS OF LOAD: LOSS OF LOAD
34.C1: LOL Scheme:  Disabled LOL Scheme [ Disabled |
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GROUP 1 EARTH FAULT
38.01: IN>1 Status:
38.25: IN>1 Function:

Enabled

38.29: IN>1 Current Set: 250.0 mA
38.2D: IN>1 TMS: 440.0e-3
38.33: IN>1 tRESET:
38.35: IN>2 Status:
38.46: IN>3 Status:
38.4D: IN>4 Status: Disabled
38.54: IN> Blocking: 000001
& 38.55: IN> DIRECTIONAL:
38.56: IN> Char Angle:

Disabled
Disabled

38.5A: IN> V2pol Set:
38.5B: IN> I2pol Set:

5.000 V
50.00 mA

- GROUP 1 POWER SWING BLK.

— 30.01: PSB Status: Blocking
— 3D.02: Power Swing Mode: Advanced
— 30.03: Zone 1 Ph. PSB: Delayed Unblock
— 3D.05: Zone 2 Ph. PSB: Delayed Unblock
— 3D.07: Zone 3 Ph. PSB: Delayed Unblock
— 3D.09: Zone P Ph. PSB:  Blocking

— 3D.0B: Zone 4 Ph. PSB:  Delayed Unblock
— 3D.0D: Zone 1 Gnd. PSB: Delayed Unblock
— 3D.0F: Zone 2 Gnd. PSB: Delayed Unblock
— 3D.11: Zone 3 Gnd. PSB: Delayed Unblock
— 3D.13: Zone P Gnd. PSB: Blocking

[EC S Inverse
38.26: IN>1 Directional: Directional Fwd

100.0 ms €=

-45.00 deg
38.57: IN> Polarisation: Neg Sequence

— 30.15: Zone 4 Gnd. PSB: Delayed Unblock e
— 3D.16: WI Trip PSB: Inhibit Trip

— 3D.19: Zane Q Ph. PSB: Blocking

— 3D.1B: Zone Q Gnd. PSB: Blocking

Settings File Report

Substation: 400kv pgcil

File: 001.set

Model Number: P44391TB6S0910M

— 30.20: PSBE Unblocking: Enabled
— 3D.21: PSB Unblock dly: 2.000 s
— 3D.22: PSB Reset Delay: 200.0 ms
— 3D.23: OST Mode: OST Disabled
— 3D.40: Slow Swing: Enab
— 3D.41: PSB Z7: 18.27 Ohm

— 3D.42: PSB Z8: 20.44 Ohm

— 3D.43: PSB Z7": -400.1 mOhm
— 3D.44: PSB ZB8": -2.580 Ohm

. 3D.45: PSB R7: 24.91 Ohm

— 3D.45: PSB R8: 27.09 Ohm

— 3D.47: PSB R7': -24.00 Ohm

— 3D.48: PSB R8": -26.18 Ohm

— 3D.49: Alpha: 84.00 deg

— 3D.4A: PSB Timer: 50.00 ms

400/ 220 kV BONGAIGAON SUBSTATION

DIRECTIONAL EARTH FAULT PROTECTION: 67N

Direction of Stage 1 Directional Forward
20% of CTR
Pickup current in Amps IN>1 0.2*800
160
Equivalent secondary in Amps 160/1500/ 4
0.20
Delay Type IDMT
Downstream operating time (Zone-3 time delay) (As per NERPC il
philosophy)
Grading margin 0.2
Time delay in sec 100
Maximum fault current in Amps (Assumed) 50,000

purposewe shall consider 20*160=3200 A

Note: The IDMT curves shall saturate if the fault current is more than 20 timesof pickup current.As in this|
case the actual fault current is 50000 A which is more than 20 times of pickup current hence for calculation

Fault current considered for calculations

3,200

Operating time t1 in sec @ TMS=1

0.14*TMS/((IF/1>1)"0.02-1)
0.14*1((3200/160)%0.02-1)

227
treq/tl
T™S 1221
044
IN> tRESET 0 sec
IN> Blocking 000001
IN> Char Angle -45°
IN> Polarisation Zero Sequence
IN> Vnpol Set 5.000V
POWER SWING SETTING: 68
PSB Status Blocking
Zone 1 Ph. PSB Blocking
Zone 2 Ph. PSB Blocking
Zone 3 Ph. PSB Blocking
Zane P Ph, PSB Blocking
Zone 4 Ph. PSB Blocking
Zone 1 Gnd. PSB Blocking
Zone 2 Gnd. PSB Blocking
Zone 3 Gnd. PSB Blocking
Zone P Gnd. PSB Blocking
Zone 4 Gnd. PSB Blocking
WI Trip PSB Inhibit Trip
PSB Unblocking Enabled
PSB Unblock delay 2 5ec
PSB Reset delay 200 msec
0ST Mode Disabled
Slow Swing Enabled

The Power swing detection uses an impedance band which surrounds the entire phase fault trip
characteristic. Typically the AR and AX band settings are both set between 10% to 30% of R3ph

¥
Considering 20% of the R3ph AR and AX in Ohms 2'2:3'19
; Zone 3Forward reach + AR
PSB Z7in Ohms 56,90
PSB 78 in Ohms (1.1%27) 29.59

PSB Z7'in Ohms

-(Zone 4 (Reverse) reach + AR)

9.40

[PSB B8 in Ofms (11°R7)

PSB 78'in Ohms (1.1*Z7") -1034
A R3PP+ AR
PSB R7 in Ohms 3T
PSB R8 in Ohms (1.1*R7) 57,01
i HR3,PP + AR)
PSB R7'in Ohms 18
5701
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-—-d GROUP 1 DIST. ELEMENTS
A

Main-2 Protection Mismatches

Grouped Elements | Groupt | Phase Distance

Recommended settings for Phase Distance

{—8 32.01: PHASE DISTANCE:
I~ 3002 71 Ph. Reach:  6.090 Ohm Zoned Zoned | Zoned | Zoned | Ionef
i—  32.03: Z1 Ph. Angle: 84.00 deg FI.II'ICtiDI'I \
s LICITRReashven S50 Ghm : : Enabed | Enabed | Enabled | Enabled | [Disabled
F—  32.08: 71 Tikt Top Line: -3.000 deg 56t Enabled for Operation and Disabled for NO-Operation
b—  32.09: Z1 Sensit. Iph>1: 75.00 mA T
F—  32.10: 72 Ph. Reach: 1141 Ohm Direction et | Fovarl | Fonad | R | e
F—  32.1: 22 Ph. Angle: 84,00 d
| aEeiaue  SRes Set - Fomvard for Fonvard reacheslengt ahead of T and Reverse forreversereaches engthbefore T
L—  32.16: Z2 Tilt Top Line:  -3.000 deg Sha )
b—  32.17: 72 Sensit. Iph>2: 75.00 mA P _ — - . Quad Quad Quad Ouad Quad
P 3220: 23 Ph. Reach: 1675 Ohm i ISt Ciad for Quadlateral polygonal charactersics mpedence and MHO for Circe charactersics
i Vol connech
- : Nore Noe | None | None | MNone
Set ransfomer winding vector qraup for the Voriagg :
S oo \ Nore None | None | None | MNone
Set ransfomer winding vector qroup for the Cument phase shift \\
Reach Criteria ! (Highlighted criteria parameter shall et fed in the relay)(As per NERPC philosophy) i a > wr ||
"o mpedence zone reaches calculated based on Conducr prmery data provided, Anplcable only fdrection selected as fomard g ' ; : i
Settings File Report m
Substation: 400kv pgcil —— 4 b | B03 | B0 | 84D
File: 001.set Relay characterstc angle should be setto the Impedence angleof the Ine Appiicable only f diecton selecled as fomand
Model Number: P4439178650910M  |Rev Reach Criteria { (Highlighted critria parameter shallgetfod in the elay) (As ner NERFC philosaphy) i wo |oug oo
Impedence zone reaches calculaed based on Conductorpimany ot icded Apolcableonly  drecton seleted s everse ' ' : ' i
| b= 3221:73Ph Angle:  84.00 deg —
i i:*' 32.25: R3 Ph. Resistive:  43.19 Ohm el Re 9403 MGS 84 03 8403 9403
. TicTon line, 3000, deg Relay charactrsi angle should be set o the Impedence ange of the ne Applicable only f ircton selected as reverse v : A : :
| b= 32.28: 73 Sensit. Iph>3: 75.00 mA o
I b= 3240: Z4 Ph. Reach: 1520 Ohm CompLimi!
| F—  32.41: 74 Ph. Angle: 84.00 deg = = - 9000 9000 90 00 9000 9000
| |— 3242 R4 Ph. Resistive: 43.19 Ohm Compensation [mitisto it the borders for mpedance characterstcs on QUAD shape shall be setess than orequal to 90 deg | | | | |
| b= 3245 74 Tilt Top Line:  -3.000 deg lypically
[ _ 3246 Z4 Sensit Iph>4: 75.00 mA
2 32.50: GROUND DISTANCE: Recommended settings for Ground Distance ‘Grouped Elements \ Group1 \ Ground Distance
32.51: Z1i Gnd. Reach:  6.090 Ohm [ Zonet Zone2 Zoned | Zone4 | Zoneb
. : Function
gg;g 2 g;:ﬁ :y{:;gfﬁit: :::gleieg Eie:eci:anmedmr e e T O Enabled Enabled Enabled | Enabled | Disabled
32.54: Z1 Tilt Top Line:  -3.000 deg Set : Forward for Forward reaches ahead of CT and Reverse for reverse reaches before CT Foiand Forveid. Foryard Reverse Beverse
32.55: kZN1 Res. Comp.: 1.070 [Shape
32.56: kZN1 Res. Angle: -6.000 deg Set - Quad for Q i and MHO for Circle characterstics Quad Qi Gead Qs Qrd
32.59: R1 Gnd Resistive: 28.79 Ohm Z0/Z1 Mag
32.5B: Z1 Sensit Ignd>1: 75.00 mA Earth fault compensation magnitude, line Zero sequence impedance upon Positive sequence impedance 2 4204 420 420 20
32.60: Z2 Gnd. Reach:  7.650 Ohm
32.61: Z2 Gnd. Angle: 84.00 deg
32.63: Z2 Dynamic Tilt: Enabled
32.64: Z2 Tilt Top Line: -3.000 deg For M/s.STERTQQWER TRANSMISSION LTD M/s.GE VERNOVA T&DINDIAL
32.65: kZN2 Res. Comp.: 1.070 220KV BONGAIGAONNGNGALBIBRA LINE PROTECTION 19/1,GSTROADPALLAVAR
32.66: kZN2 Res. Angle: -6.000 deg REV1 CHENNAL
32.69: R2 Gnd Resistive: 28.79 Ohm
32.6B: Z2 Sensit Ignd>2: 75.00 mA
32.70: Z3 Gnd. Reach:  9.220 Ohm
32.71: Z3 Gnd. Angle: 84.00 deg
32.73: Z3 Dynamic Tilt: Enabled
32.74: Z3 Tilt Top Line: -3.000 deg
32.75: kZN3 Res. Comp.: 1.070
32.76: kZN3 Res. Angle: -6.000 deg
32.79: R3 Gnd Resistive: 28.79 Ohm
32.7C: Z3 Sensit Ignd>3: 75.00 mA 20121 Ang SN 465 465 4865 465 465
32.90: 74 Gnd. Reach:  1.520 Ohm hwwm-'ﬁm \\
32.91: Z4 Gnd. Angle:  84.00 deg N
32.93: Z4 Dynamic Tilt:  Enabled Mutual impedence compensation magnitude, line Zero sequence mutual impedance §ipon Positive sequencemutual m& 000 o0 o 00 oo
32.94: Z4 Tilt Top Line: -3.000 deg ZoMZ1 Ang
32.95: kZN4 Res. Comp.: 1.070 Mutual impedence compensation angle, line Zero sequence mutual impedance upon Positive sequence mutual impedance \ | i o uy e
32.96: kZN4 Res. A”Q‘E: -6.000 deg Reach Criteria 1 (Highlighted criteria parameter shall get fed in the relay) (As pdf NERPC philosophy)
32.99: R4 Gnd ‘RESIStIVE: 28.79 Ohm Impedence zone reaches calculated based on Conductor primary data provided, ,Apriicable onlvif direction selected as forward d na 18 078 078
32.9B: Z4 Sensit Ignd>4: 75.00 mA
32.80: Mem Volt Dura: 16 ::ﬁurh:\mmprﬁw annle shatild he st ta the Imnedence anale of the line Annlicahle anly if dirertinn selerted as fanward 8403 8403 8403 8403 8403

[ra—g

w370
: 37.02:
b 37 03:

 Broken Conductor: Enabled

12/11 Setting:
12/11 Time Delay:

-3 GROUP 1 BROKEN CONDUCTOR

Recommended settings for Broken Conductor Monltoring Elen
Elements BRC
Function A
Set - Enabled for Gperation and Disabled for NO-Operation
SRC1
211 ratio prm—
12/11 Current ratio threshold for function to operate in percentage :
Broken Conductor 11 min ol
i1 current required for BRC operation
Broken Conductor I1 max 15
Maximum 11 _current required for BRC operation if . increases beyond then it is considered as fault
Broken Conductor Pkp delay 1 (As per NERPC philosophy) (——
time delay for the operation v -
= e -
e .
1 Logic slements can be assigned to block pE—
B Eperation signal latchad in the HINIT, When Brotection operates, will be raset if Latched
PRowisdge by user
1 To trigger events on the pr
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Proper Functioning of Fault Locators at both ends of the Line needs to be ensured and any
mismatch in readings with actual location of fault may be taken up with the Manufacturer of
the Protection Relays for necessary modification of the Scheme and setting adopted as there
was mismatch between fault locator for tripping of these lines on 10.05.2025. Accurate

identification of fault location will minimize Outage duration as well.

The DR channel configuration of Main-1 and Main-2 protections for both circuits were found

to be in compliance with the standard guidelines.
Power Swing function

Upon analysing the protection philosophy of Bongaigaon substation, it was found that in 220
kV lines, Power Swing protection blocks all zones and Out of Step function is disabled.

As regard Power Swing blocking function, Rama Krishna Committee had recommended two

options, in brief, as under:

There are a number of options one can select in implementing power-swing protection in their system.
Designing the power system protection to avoid or preclude cascade tripping is a requirement of
modern day power system. Below we list two possible options:

° Block all Zones except Zone-1

° Block all Zones and Trip with Out of Step (OOS) Function

12.3. Placement of OOS trip Systems

Out of step tripping protection (Standalone relay or built-in function of Main relay) shall be provided
on all the selected lines. The locations where it is desired to split the system on out of step condition
shall be decided based on system studies. The selection of network locations for placement of OOS
systems can best be obtained through transient stability studies covering many possible operating
conditions.

Till such studies are carried out and Out-of-Step protection is enabled on all identified Lines, it is
recommended to continue with the existing practice of Non- Blocking of Zone-I on Power Swing.
However, it should be remembered that with this practice the line might trip for a recoverable swing
and it is not good to breakers.

Committee strongly recommends that required studies must be carried out at the earliest possible
time (within a timeframe of one year) to exercise the options above.

In view of recommendation as above, NBTL may expedite Transient Stability study so that

appropriate feature can be enabled in the Line Protection Relay.
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Observations on available trip data are as under:
Tripping of 220 kV Nangalbibra Line-1 on 10.05.2025

1.

Fault locator reading is not matching with the actual fault location distance.
Hence, relay setting data and configuration is to be reviewed for their accuracy.
For R phase fault, both Main-1 and Main-2 protection operated correctly and
extended trip command to R phase Main CB and also extended permissive
trip to remote end

Subsequently, fault appeared in Y phase within the dead time of 1 second,
both Main-1 and Main-2 operated correctly again and all the three poles of
Main CB tripped.

In the DR, channel no. 29, 30 and 31 got high for Auto Reclosure start initiation
for R ph, Y ph and B ph which is not explainable as CB has to go for lockout
condition for a fault appearing in dead time. However, it seems that these
channels should be labelled as A/R lockout for R ph, Y ph and B ph. The same
may be reviewed and verified with respect to DR configuration for corrective
action.

DR PDF output report header shows Line-7 for Ckt-1. It is suggested to
incorporate Circuit name in the output file to bring about more clarity and

should be programmed accordingly for retrieval of DR data

Tripping of 220 kV Nangalbibra Line-2 on 10.05.2025

Fault locator reading is not matching with the actual fault location distance.
Hence, relay setting data and configuration is to be reviewed for their accuracy.
For B phase fault, both Main-1 and Main-2 protection operated correctly and
extended trip command to B phase Main CB and also extended permissive trip
to remote end

Subsequently, on completion of dead time of 1 second, closing of faulty phase
attempted but on persisting fault both Main-1 and Main-2 again operated
correctly again and all the three poles of Main CB tripped.

In the DR, channel no. 29, 30 and 31 got high for Auto Reclosure start initiation
for R ph, Y ph and B ph which is not explainable as CB has to go for lockout
condition for persisting fault in dead time. However, it seems that these

channels should be labelled as A/R lockout for R ph, Y ph and B ph. The same
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may be reviewed and verified with respect to DR configuration for corrective
action.

e DR PDF output report header shows Line-7 for Ckt-2. It is suggested to
incorporate Circuit name in the output file to bring about more clarity and

should be programmed accordingly for retrieval of DR data

Fault Location data as provided by Main- 1 & 2 Distance Protection Relays at both ends of
Lines vis- a- vis actual locations of Fault reported by Transmission Line Maintenance gang

are as tabulated below:

. Fault Distance from Actual Fault
Line | Fault Currentfed | Bongaigaon end (KM) | Distance from
. . Length |from Bongaigaon Bongaigaon
Name of Line Date Time (KM) (kA) Main-1 Main-2 e s
Nat?:;t_"lbra 10.05.2025 | 17:49:57 | 122.9 4368 | 73.61KM |77.86KM | 39.95KM
Nangalbibra
Line-2 10.05.2025 | 17:49:57 | 122.9 4.156 73.29KM | 72.56 KM | 39.95 KM

From the above, it can be observed that there is wide difference in Fault Distances provided
by Main-1 & 2 Distance Protection Relays in both 220 kV Lines. It is suggested that Protection
Relay settings be reviewed once again to fine tune the distance measurement by Line
Protection Relays. This will provide very valuable information to the Line Maintenance Crews

to pin point the location of fault and rectification of defect in shortest possible time.

3.0 Earthing

Measurement record of Earth grid resistance last undertaken on 16.08.2024 was reviewed

and it was observed that Earth grid resistance is in the range of 0.3- 0.4 Q.

Earthing of GIS structure of NBTL bays was inspected, it was observed that earth strip was
not making proper contact with the support structure near Nangalbibra Ckt-1 bay. Since,
earthing of equipment is of paramount importance for safety, it is recommended to get it
rectified at the earliest opportunity.
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Earthing of ladders in the GIS hall needs to be ensured. All metallic structure/ enclosure/ non-
current carrying parts including Rail, Signage Boards, Ladder, Metal Box/ cubicle etc. need
to be earthed.
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4.0 General
During GIS hall inspection, it was observed that oil is spilled on the floor near 220 kV

Nangalbibra Line Bays. It needs to be avoided to prevent any injury to operating personnel.

It was also observed that SFes gas cylinders are present in the GIS hall but proper demarcation
is absent to distinguish the filled and empty cylinders as empty cylinders should be removed

from the GIS room.
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5.0 Statutory Warnings

Danger Notice Boards need to be displayed in Switchyard/ Bay area as a statutory
requirement. In this regard Indian Electricity Rules (1956) stipulates as under:

35.Danger Notices:- The owner of every medium, high and extra-high voltage installation shall affix
permanently in a conspicuous position a danger notice in Hindi or English and the local language of the district,
with a sign of skull and bones 1[of a design as per the relevant IS No.2551]....

Relevant provision in [S2551is as under

3. MATERIALANDFINISH

The plate shall be made from mild steel, atleastl.6 mm thick and vitreous enamelled white, with letters, figures
and the conventional skull

and cross-bones in signal red colour [see IS:5-1978t | on the front side. The rear side of the plate shall also be
enamelled.

o il s
14 1 51
s | O s 9

§ Ja5 IN OIST LANGUAGE
15 | (HNDI NUMERALS
¢t |WHEREYER APPLICABLE)

——] 1S ey — =

NOT LESS THAN 6 mm CQUIVALENT OF ‘DANCER =5
DIA GI BOLT TO BE USED IN DIST LANOGUAGE j

) &é 70 10 @
A

NoTe 1 — All letterings should be centrally spaced.

Note 2 — The dimensions for the words in district language are mainly for
guidance, however, care should be taken to space them centrally between the edges
and the area of the skull and bones.

Note 3 — The location of the fixing holes shall be left to the choice of the user.

Note 4 — The corners of the plates should be rounded off.

All dimensions in millimetres.

NBTL to ensure compliance in the above stipulation in the statute.

e ———————
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OBSERVATIONS DURING AUDIT OF 2 NO. 132 kV BAYS OF RESONIA GROUP

AT 132/ 33 kV AEGCL HATSINGIMARI SUBSTATION

As part of Nangalbibra Bongaigaon Transmission Limited (NBTL) project, 2 no. 132 kV line
bays pertaining to 132 kV Hatsingimari- Ampati Double circuit lines were commissioned on
07.09.2024 by Resonia Group at 132/ 33 kV Hatsingimari substation of Assam Electricity Grid

Corporation Limited (AEGCL).

Dates of commissioning of various elements are as under:

S.N. | 132 kV Lines "'“‘(*K"h‘,’i)"gth Date of Commissioning
1| Ampati CKkt-1 18.58 07/09/2024
2 | Ampati Ckt-2 18.58 07/09/2024

The 132 kV system of Resonia Group at Hatsingimari substation of AEGCL has been shown

in the Single Line Diagram as attached below:

132kV LINE BAY
AMPATI-T 1
(S'ngle Panther ACSR)

(SAY i 106y

106 LA [HBTH:

{13243+ (01143

108 cvr—|—fu—||n
_.I‘ J,—
=18 o
L1

106 WT

[ (=¥hony)
P4

106 T
GO0-300/

IR
-1-1-14

AN

i )

120

1
-

132kV LIMNE BAY
AMPATI-Z 4
(Sing & Fanlher ACSR]

Ha—

107 LA |-+

(13203 DA 14Dy

107 OVT —|Tl—|||
3L

o 1B o
rm

Y07 WT
I (R-Ph orly)

g e7CeT

"-‘ e G00-000¢
LREE T T R
Lkt E

| el

o O

107 808 2(T) L & 107 BOLE
> )

107 &2

WP BEA 132KV THANSFER BUS
(SINGI = PANTHFR ACSR)
{40KA For 1 Sec]

132kV MAIN BUS (Existing)

———Omo—F—

132kV TRANSFER EUS (Existing)

132/ 33 kV HATSINGIMARI SUBSTATION



Observations and Suggestions by team of Auditors during visit to the Substation premises
and during perusal of records placed before the team of Auditors are as under:

1.0 Operation and Maintenance

The line bays are installed in AEGCL Hatsingimari substation and the O&M of NBTL
equipments is being done by AEGCL on chargeable basis.

Third Harmonic Resistive Current (THRC) of LAs was measured after charging of the system
on 07.09.2024. The leakage current values reviewed were found to be within prescribed limit.
It is suggested that the measurement of THRC be undertaken pre-monsoon and post-

monsoon basis to ensure healthiness of the LAS.

Thermo-vision scanning of substation equipments has not been undertaken by NBTL
personnel since charging of the substation. It is suggested that thermo-vision scanning be
undertaken at the time of peak load to check for any loose connection/ hot-spots on any
equipment in the substation.

2.0 Control and Protection

The approved relay settings for all the protection relays of Main-1 and Main-2 protection were

verified through relay HMI and were found to be in order.

No line fault has occurred on the Transmission Lines since commissioning; hence, no DR
record was generated in the Relays. No trip analysis was carried out by the audit team as it
is not applicable in absence of any line fault occurring in the system since commissioning.
The real time line parameters were verified and were found to be OK. No alarm was appearing
on both Main-1 and Main-2 protection of both Hatsingimari transmission lines at the
substation.

Analog and Digital Channels of Disturbance Recorder needs be configured as per standard
guidelines and events which are not relevant for analysis of Disturbances may not be mapped

in Disturbance Recorder.
Power Swing function

Upon analysing the protection philosophy of Hatsingimari substation, it was found that in 132

kV lines, Power Swing protection blocks all zones except Zone-1 is enabled.
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As regard Power Swing blocking function, Rama Krishna Committee had recommended two
options, in brief, as under:

There are a number of options one can select in implementing power-swing protection in their system.
Designing the power system protection to avoid or preclude cascade tripping is a requirement of
modern day power system. Below we list two possible options:

. Block all Zones except Zone-1
° Block all Zones and Trip with Out of Step (OOS) Function

12.3. Placement of OOS trip Systems

Out of step tripping protection (Standalone relay or built-in function of Main relay) shall be provided
on all the selected lines. The locations where it is desired to split the system on out of step condition
shall be decided based on system studies. The selection of network locations for placement of OOS
systems can best be obtained through transient stability studies covering many possible operating
conditions.

Till such studies are carried out and Out-of-Step protection is enabled on all identified Lines, it is
recommended to continue with the existing practice of Non- Blocking of Zone-I on Power Swing.
However, it should be remembered that with this practice the line might trip for a recoverable swing
and it is not good to breakers.

Committee strongly recommends that required studies must be carried out at the earliest possible
time (within a timeframe of one year) to exercise the options above.

In view of recommendation as above, NBTL may expedite Transient Stability study so that

appropriate feature can be enabled in the Line Protection Relay.

3.0 Earthing

Measurement record of Earth grid resistance last undertaken on 27.09.2023 was reviewed
and it is observed that Earth grid resistance is 0.3 Q. Since, the earth resistance is to be
measured yearly, therefore, it is advised to get the earth resistance measured at the earliest.

Drive mechanism box of Isolators and Earth Switches may not be earthed by rigid connection
with earth strip, instead flexible braided link may be used between the earthing terminal of

mechanism box and Gl earth strip.
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Practice of grounding Isolator operating shafts as recommended in IEEE80-2013 is

reproduced below as reference:

1EEE Std 80-2013
IEEE Guide for Safety in AC Substation Grounding

Figure 34 —Typical braided ground

|IEEE Std 80-2013
|IEEE Guide for Safety in AC Substation Grounding

17.2 Switch shaft and operating handle grounding

The practices for grounding switch operating shafts are varied. The results of a worldwide survey
conducted in 2009 indicated that 82% of the utilities that responded required grounding of substation air
switch operating shafts to the grounding grid. The survey also showed 100% of the respondents took extra
precautions to reduce surface gradients where the switch operator stands. The methodology to ground the
operating shaft was almost equally divided among those responding to the questionnaire. Approximately
half of the utilities provided a direct jumper between the switch shaft and the ground mat, while the other
half provided a jumper from the switch shaft to the adjacent grounded structural steel. The steel is used as
part of the conducting path. Approximately 90% of the utilities utilized a braid for grounding the switch
shaft. The remaining 10% utilized a braidless grounding device. A typical braided ground is shown in
Figure 34 and a braidless grounding device is shown in Figure 35. The methodology for reducing the
surface gradients where the switch operator would be standing was divided between utilizing: a grounded
platform, a closely spaced wire mesh under the surface material, or closer spacing of the primary grid.

4.0 Auxiliary DC System

Measurement of DC Auxiliary Voltage was undertaken; Source-l & Il was found to be as
under:

Description Source-| Source- i
Positive to Negative 116.3V 118.8 V
Positive to Earth 58.7V 63.4V
Negative to Earth -56.5V -57.3V

e ———————
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Description Voltage

Positive of Source-l to Negative of Source-Il 116.1V

Negative of Source-I to Positive of Source-ll 1116V

Measurement of DC Auxiliary Voltage for communication equipment was undertaken and was

found to be as under:

Description Source- |
Positive to Negative 528V
Positive to Earth 0.01V
Negative to Earth -52.7V

The 110V DC Source-Il has DC earth fault leading to unbalance DC voltage. This has to be

rectified by locating and removing the earthing and thereby arresting the DC leakage.

5.0 General

The alignment of tandem isolators (Transfer bus isolator of Ckt-1) at Hatsingimari substation
seem to be improper/ off-centre and needs proper alignment for operation of isolator and good
contact penetration. Since, they were in open position, hence whether they make proper
contact when closed couldn’t be verified. It is suggested to get them re-aligned and ensure
that proper contact is being formed. Thermo-vision scanning may also be done to ensure

proper male-female contact.
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During the site visit, it was observed that switchyard equipment identification is existing but
the operating box of CB may also be suitably marked for easy identification of the particular
bay CB.

Battery room at Hatsingimari substation doesn’t have AC system installed. The ventilation of
battery room is dependent upon the running of exhaust fan. Since, the batteries installed are

VRLA type, it is suggested to get AC installed in the Battery room as per manufacturer

recommendations of having controlled temperature for prolonging the life of VRLA battery.
N
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6.0 Statutory Warnings

Danger Notice Boards need to be displayed in Switchyard/ Bay area as a statutory
requirement. In this regard Indian Electricity Rules (1956) stipulates as under:

35.Danger Notices:- The owner of every medium, high and extra-high voltage installation shall affix
permanently in a conspicuous position a danger notice in Hindi or English and the local language of the district,
with a sign of skull and bones 1[of a design as per the relevant IS No.2551]....

Relevant provision in IS2551is as under

3. MATERIALANDFINISH
The plate shall be made from mild steel, atleast].6 mm thick and vitreous enamelled white, with letters, figures

and the conventional skull
and cross-bones in signal red colour [see IS:5-1978t | on the front side. The rear side of the plate shall also be

enamelled.
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Note 1— All letterings should be centrally spaced.

Note 2 — The dimensions for the words in district language are mainly for
guidance, however, care should be taken to space them centrally between the edges
and the area of the skull and bones.

Note 3 — The location of the fixing holes shall be left to the choice of the user.

Note 4 — The corners of the plates should be rounded off.

All dimensions in millimetres.

NBTL to ensure compliance in the above stipulation in the statute.

e ———————
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OBSERVATIONS DURING AUDIT OF 2 NO. 132 kV BAYS OF RESONIA GROUP

AT 132/ 33 kV MePTCL AMPATI SUBSTATION

As part of Nangalbibra Bongaigaon Transmission Limited (NBTL) project, 2 no. 132 kV line
bays pertaining to 132 kV Ampati- Hatsingimari Double circuit lines were commissioned on
07.09.2024 by Resonia Group at 132/ 33 kV Ampati substation of Meghalaya Power
Transmission Corporation Limited (MePTCL).

Dates of commissioning of various elements are as under:

S.N. | 132 kV Lines "'“‘(*K"h‘,’i)"gth Date of Commissioning
1 Hatsingimari Ckt-1 18.58 07/09/2024
2 | Hatsingimari CKkt-2 18.58 07/09/2024

The 132 kV system of Resonia Group at Ampati substation of MePTCL has been shown in

the Single Line Diagram as attached below:
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Observations and Suggestions by team of Auditors during visit to the Substation premises
and during perusal of records placed before the team of Auditors are as under:

1.0 Operation and Maintenance

The line bays are installed in MePTCL Ampati substation and the O&M of NBTL equipments
is being done by MePTCL on chargeable basis.

Third Harmonic Resistive Current (THRC) of LAs was measured after charging of the system
on 07.09.2024. The leakage current values reviewed were found to be within prescribed limit.
It is suggested that the measurement of THRC be undertaken pre-monsoon and post-

monsoon basis to ensure healthiness of the LAS.

Thermo-vision scanning of substation equipments has not been undertaken by NBTL
personnel since charging of the substation. During switchyard visit, it was observed that few
strands of conductor have got loose near terminal connector of some equipments. Thus, it is
inferred that due to hot-spots, the conductor strands have gotten loose. Hence, it is
recommended to get the Thermo-vision scanning of the bay equipments be done at the
earliest opportunity to identify and rectify the loose connection/ hot-spots on every equipment

of the substation.

2.0 Control and Protection

The approved relay settings for all the protection relays of Main-1 and Main-2 protection were

verified through relay HMI and were found to be in order.
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No line fault has occurred on the Transmission Lines since commissioning; hence, no DR
record was generated in the Relays. No trip analysis was carried out by the audit team as it
is not applicable in absence of any line fault occurring in the system since commissioning.
The real time line parameters were verified and were found to be OK. No alarm was appearing
on both Main-1 and Main-2 protection of both Hatsingimari transmission lines at the

substation.
Power Swing function

Upon analysing the protection philosophy of Ampati substation, it was found that in 132 kV

lines, Power Swing protection blocks all zones except Zone-1 is enabled.

As regard Power Swing blocking function, Rama Krishna Committee had recommended two

options, in brief, as under:

There are a number of options one can select in implementing power-swing protection in their system.
Designing the power system protection to avoid or preclude cascade tripping is a requirement of
modern day power system. Below we list two possible options:

° Block all Zones except Zone-1

° Block all Zones and Trip with Out of Step (OOS) Function

12.3. Placement of OOS trip Systems

Out of step tripping protection (Standalone relay or built-in function of Main relay) shall be provided
on all the selected lines. The locations where it is desired to split the system on out of step condition
shall be decided based on system studies. The selection of network locations for placement of OOS
systems can best be obtained through transient stability studies covering many possible operating
conditions.

Till such studies are carried out and Out-of-Step protection is enabled on all identified Lines, it is
recommended to continue with the existing practice of Non- Blocking of Zone-I on Power Swing.
However, it should be remembered that with this practice the line might trip for a recoverable swing
and it is not good to breakers.

Committee strongly recommends that required studies must be carried out at the earliest possible
time (within a timeframe of one year) to exercise the options above.

In view of recommendation as above, NBTL may expedite Transient Stability study so that

appropriate feature can be enabled in the Line Protection Relay.

Analog and Digital Channels of Disturbance Recorder be configured as per standard
guidelines and events which are not relevant for analysis of Disturbances may not be mapped

in Disturbance Recorder.

e ———————
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3.0 Earthing

Measurement of Earth grid resistance last undertaken on 29.11.2023 was reviewed and it is
observed that Earth grid resistance is in the range of 0.3 ohms to 0.4 ohms. Since, the earth
resistance is to be measured yearly, therefore, it is advised to get the earth resistance
measured at the earliest.

Drive mechanism box of Isolators and Earth Switches may not be earthed by rigid connection
with earth strip, instead flexible braided link may be used between the earthing terminal of

mechanism box and Gl earth strip.

Practice of grounding Isolator operating shafts as recommended in IEEE80-2013 is

reproduced below as reference:

1EEE Std 80-2013
IEEE Guide for Safety in AC Substation Grounding

Figure 34 —Typical braided ground
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IEEE Std 80-2013
|EEE Guide for Safety in AC Substation Grounding

17.2 Switch shaft and operating handle grounding

The practices for grounding switch operating shafts are varied. The results of a worldwide survey
conducted in 2009 indicated that 82% of the utilities that responded required grounding of substation air
switch operating shafts to the grounding grid. The survey also showed 100% of the respondents took extra
precautions to reduce surface gradients where the switch operator stands. The methodology to ground the
operating shaft was almost equally divided among those responding to the questionnaire. Approximately
half of the utilities provided a direct jumper between the switch shaft and the ground mat, while the other
half provided a jumper from the switch shaft to the adjacent grounded structural steel. The steel is used as
part of the conducting path. Approximately 90% of the utilities utilized a braid for grounding the switch
shaft. The remaining 10% utilized a braidless grounding device. A typical braided ground is shown in
Figure 34 and a braidless grounding device is shown in Figure 35. The methodology for reducing the
surface gradients where the switch operator would be standing was divided between utilizing: a grounded
platform, a closely spaced wire mesh under the surface material, or closer spacing of the primary grid.

4.0 Auxiliary DC System

Measurement of DC Auxiliary Voltage was undertaken; Source-l & Il was found to be as
under:

Description Source-| Source- i
Positive to Negative 2414V 240.3V
Positive to Earth 1214V 120.7V
Negative to Earth -119.7V -119.3V
Description Voltage
Positive of Source-l to Negative of Source-Il 241.7V
Negative of Source-| to Positive of Source-Il 2415V

Measurement of DC Auxiliary Voltage for communication equipment was undertaken and was
found to be as under:

Description Source- |
Positive to Negative 5213V
Positive to Earth 0.09V
Negative to Earth -52.31V

The measured values for both 220 V and 48 V sources indicate that the DC system is

balanced.
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5.0 General
Soil erosion was found near the LAs of the 132 kV bays. It is suggested that some sort of

retaining wall be provided in the concerned area to avoid further soil erosion and to safeguard

the bay equipments.

During the site visit, it was observed that switchyard equipment identification is existing but
the operating box of CB may also be suitably marked for easy identification of the particular

bay CB.
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Battery room at Ampati substation doesn’t have AC system installed. The ventilation of battery
room is dependent upon the running of exhaust fan. Since, the batteries installed are VRLA
type, it is suggested to get AC installed in the Battery room as per manufacturer

recommendations of having controlled temperature for prolonging the life of VRLA battery.

6.0 Statutory Warnings

Danger Notice Boards need to be displayed in Switchyard/ Bay area as a statutory
requirement. In this regard Indian Electricity Rules (1956) stipulates as under:

35.Danger Notices:- The owner of every medium, high and extra-high voltage installation shall affix
permanently in a conspicuous position a danger notice in Hindi or English and the local language of the district,
with a sign of skull and bones 1[of a design as per the relevant IS No.2551]....

Relevant provision in IS2551is as under

3. MATERIALANDFINISH

The plate shall be made from mild steel, atleast].6 mm thick and vitreous enamelled white, with letters, figures
and the conventional skull

and cross-bones in signal red colour [see IS:5-1978t | on the front side. The rear side of the plate shall also be
enamelled.
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NoTe 1— All letterings should be centrally spaced.

Note 2 — The dimensions for the words in district language are mainly for
guidance, however, care should be taken to space them centrally between the edges
and the area of the skull and bones.

Note 3 — The location of the fixing holes shall be left to the choice of the user.

Note 4 — The'corners of the plates should be rounded off.

All dimensions in millimetres.

NBTL to ensure compliance in the above stipulation in the statute.
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