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Organization Profile

First Indigenously Manufactured Supercritical Unit

Availability > 85% One of the best Top of Merit

HR in the country Zero Liquid

Discharge

since beginning (Design: Order in the
(last 10 years) 2205kcal/kWh) State Punjab

Certified for 1SO 50001:2018 (Energy Management System), ISO 9001:2015 (QMS), ISO 14001:2015 (EMS),
ISO 45001:2018 (OHSAS), 1ISO 17025:2017 (NABL accreditation for Coal lab) and I1ISO 27001:2013 (ISMS)
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NPL
RAPH Performance improvement-

The function of the Air Preheater is to preheat the Primary and Secondary air by
recovering the waste heat from the boiler flue gas which increases the thermal
efficiency of the boiler by reducing the dry flue gas loss.

The most common issues due to which RAPH performance deteriorates are-
* Higher air leakage through seals
* RAPH basket choking

The air leakage and basket choking starts from a base line after overhauling
and increases gradually over the time.

In order to improve and sustain RAPH performance following initiatives are
taken-

1-Modification of Air leakage control system(ALCS)
2-Modification of Heating Element Baskets
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NEPL
1-Modification of Air leakage control system(ALCS)

* Sealclearance are set at cold condition of the rotor to minimise the seal gap at hot operating condition.
* Top radial seal clearance increase due to downward expansion of rotor which is set at minimum in cold condition.

* The high-pressure air from air stream leaks through the gaps of seals and stationary sealing plate (sector plate and axial
seal plate) to gas stream.

* To controlthe air leakage from top radial seal, we have air leak control system (ALCS) with adjustable top sector plate.
* The top sector plate is fixed at inboard end and free at outboard end.

An actuator mechanism connected with the sector plate operates the sector plate to control the air leakage.
PLC control of ALCS was not functioning properly and air leakage was 7-10%.

Actuator assembly (ALC) Actuator assembly (ALC)

PLC challenges- in T T

Jop sector plate —__ = Toon sector nlate — = , v 2]

» No access to logic of PLC
» Local controland display

S
Rotor at cold condition Rotor at hot condition Tobor S smmi s seals

» No abnormality indicationin DCS
» Outdoor location near RAPH
» Malfunctioning due to heat and dust. ' = T

Bottom sector plate i 3
Rotor hub Axial seal plate
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Modification of Air leakage control system(ALCS) from PLC to DCS NP L

Highlights-

« Rotor expansion measurement
at different flue gas differential
temperatures .

 Functional curve between |
temperatures and sector plate |
movement developed.

* Programming of Logic, Graphics
with real time display of sector
plate position corresponding to
temperature difference.

« Alarm in DCS for abnormalities in
ALCS.

Air leakage :4.5 to 6%
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NPL
Basket Modification

Background-

RAPH was running with higher DP due to choking of baskets and fan loadings
were at higher side .The heat transfer in the RAH was also not proper
resulting in lower hot PA & SA temperature and higher flue gas exit
temperature.

Due to firing of low GCV ROM Coal in place of designed wash coal, the coal
flow was increasing by 30% and there was no margin in PA fan to cater
additional PA flow demand in Mills.

To improve the RAPH performance and to resolve above issues, the
heating elements are replaced by new HC11 profile high efficient
heating elements.
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Basket Modification NPL

Installed new Profile baskets with more heat transfer area.
Before (HS8/DU) After (HC11)

F g

Combination of Transverse herringbon

mbination of notch-undulated with .
LD pattern of undulated with corrugated

undulated sheet

sheet
Higher resistance to flow, Higher Less resistance to flow ,Low
pressure drop pressure drop
Less cleanability Better cleanability
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900 mm

Heating Surface area- 563445qM
Baskets Height-1620mm
Weight of basket- 458MT
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Basket Modification

Heating surface are increased

Before

Intermediate end

Basket Height increased
After

Intermediate end

L B |

960 mm

30 mm

485 mm

Heating Surface area- 583145SgM(1970 SgM,3.5% )
Baskets Height-1745mm(125mm,7.7%)

Weight of basket- 482MT (24 MT,5% )

NZL



Result of modification NZL

1 Improved in Boiler efficiency due to 0.56 %
reduction in Dry Flue Gas Loss (14.5 kcal/kWh)
38 MWh/day

2 Reduction in Fan power due to lesser DP
(5 kcal/kWh)

82 % Blade Pitch reduced
to 69 %

Total impact on Heat Rate 19.5 kcal/kWh

3 Improved margins in PA Fan loading

Hot PA and Hot SA temperatures increased by 20 Deg C and 15 Deg C respectively.
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BFP Recirculation valve modification

Background- There was a recurring issue of RC valve passing within months of valve
servicing. ldentical damage of cage, plug and seat were observed every time during
inspection.

Impact: Higher Turbine Cycle Heat Rate
Actions taken-

 RCA of recurring valve passing issue was carried out and the reason of valve
failure was due to high trim exit velocity .

* Implemented cost effective reliable solution.
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— L
Impact R/C valve passing: : . NP
38 TPH = 1 keal/kWh Flow due to R/C valve passing =130 TPH

1 kcal/lkWh = 1.5 Crore per Annum (=3.3 kcal/kWh)

RC Valve
Passing

BFP RC Valve

> b Niﬁ ol

BFP Discharge Valve

TD-BFP
FRS
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7
Modification NPL

« Replacement of axial flow cylindrical cage with radial flow disc cage.
« Balancing cylinder provided over the cage for its positioning and plug guiding.
* Modified the pressure balancing port to reduce the velocity.

Balancing
cylinder
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N~L

Modification

« Valve dismantled for inspection and failure analysis
« (Cage found intact with no signs of any damage of high trim exit velocity.
« Minor damage observed on the plug and seat in direction of flow.

On further analysis, identified the issue of trim unbalance due to higher force under the
plug of the valve.

s e

Seat damage Plug damage

& LARSEN & TOUBRO

No damage to cage




N~L

Modification

Trim set re-designed from under the plug to over the plug type,
to minimise the unbalance force during valve operation.

Redesigned the cage for outer to inner flow.
Bonnet modified for stem guiding

Plug-stem modified with Pilot plug.

Valve orientation reversed.
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Modification successful and sustaining since December 2023

Flow under the plug

NZL

5
LBAIR Y

" Valve orientation b))

reversed

BEOE  BEEEEE \vodification PRASEIModification

fication
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Laboratory
Information

Management
System
(LIMS)
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Main Features NPL Coal Lab
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NZL

4 )
State of Art dedicated

Lab for coal testing

\_
(

NABL Accredited

_/
~

J .

N\(

Auto sampling

\(

J .

Testing & Analysis by
the own team
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NPL
Best Practices in Coal Lab at NPL

1. Sample collection, directly from the conveyor belt through Auto Sampler
' 2. Sample packing in fresh single use weatherproof bags.

3. Proficiency testing for validation of the accuracy of test results.

BEST

PRACTICE 4

Implementation of LIMS for test results and report generation.
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LIMS - Coal Sample Testing NAL
s [poocl: 0000000000000
1 Individual receipt coal rake registered in LIMS, bar code generated for each rake.
Packing , Storage & Conditioning with Bar Code Tags.
Testing assignment to the Chemists by Technical Manager through system
Scanning of Bar Code for initiating the Testing and analysis (GCV, Proximate Analysis & Moisture measurement).
GCV measurement by Bomb Calorimeter .

Proximate Analysis by Muffle Furnace.

Total Moisture measurement by OVEN.

Result verification & approval through LIMS. _

0 N o U1 A W N
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LIMS -Coal Sample Testing NZL

1 Individual receipt coal rake registered in LIMS, bar code generated for each rake.

2 Packing , Storage & Conditioning with Bar Code Tags.

3 Testing assignment to the Chemists by Technical Manager through system

4 Scanning of Bar Code for initiating the Testing and analysis (GCV, Proximate Analysis & Moisture measurement).
5 GCV measurement by Bomb Calorimeter .

6 Proximate Analysis by Muffle Furnace.

7 Total Moisture measurement by OVEN.

8

Result verification & approval through LIMS. _

Report Generation comprising GCV,
Proximate Analysis & Moisture through

ffle Furnace LIMS

I:l Bomb calerimeter
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NPL COAL TESTING LABORATORY
Nabha Power Limited, Rajpura
Post Box 28, Near Village Nalash

NZ2L

Nabha Power Limited

Dist. Patiala 140401,Punjab Te-412
Test Report
Test Certificate No. : NCTL/FC/24-25/132 Issue Date: 16.08.2024
ULR No. : TCS541224000000229F
Issued to : Head Operation
Head Operation Nabha power Rajpura
Sample Description : Coal Sample Received from TP3 (Feed Coal 24hr basis)
Date of Sampling 10/08/2024
Sample Testing start date 12/08/2024
Details Testing completion date 16/08/2024
Parameters Test Protocol Unit Test Results
U - 1S:1350 (Port 1) : 1984
Moisture (Inherent) RA 2019 % 4.31
& 15:1350 (Part 1) :1984
Total Moisture RA 2019 Wo 11.90
Ash IS: lBSOnst’e;g‘lg) 11984 % 38.85
As Received
Basis(ARB)
N 1S:1350 (Part 1) :1984
Volatile matter RA 2019 % 20.26
; 1S:1350 (Part 1) :1984
Fixed Carbon RA 2019 % 28.99
Gross Calorific Value 1S:1350(Part-2):2022 Kcal/Kg 3615

B 2

Authorized Signatory
ISH |

Note:

1. These reported resulls actually relate to the above coal samples actually tested at NCTL

2. Environmental Condition: 25 + 2°C Temp. & 60 & 10% RH.

3. This report cannot be reproduced, except in full, without written consent from the laboratory.
4. Sample drawn as por 1S 16143 Part 2 & preparation as poer [S 16143 Part 4

Record No: TR-10 Page 1 of L
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NZL

Benefits from LIMS

Sample data confidentiality during testing

Result manipulation not possible

Elimination of the human errors

Accuracy of the data up-to five decimal

Data backup & Secured on cloud server

NALYSl
QISTU@

LIM
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Nitrogen blanketing of the Governing Oil Tan

Background-

* Fire Resistance Fluid- Fyrquel EHC N (Phosphate Ester Oil), is a synthetic oil used in turbine governing system due
to its unique fire-resistant and self-extinguishing properties.

* FRF oil is hygroscopic in nature and absorbs moisture from the atmosphere through breathers results in high
moisture level in the oil.

Impact of high moisture in FRF -

* Increased moisture level in oil results in ester hydrolysis in which the oil breaks down very quickly and produces
acid and increases the TAN value of oil.

* Increase TAN value above .2 mgKOH/g ,a potential risk of EHC system malfunction and damage.
Solution implemented-

» Nitrogen blanketing provided through a portable nitrogen generator over the oil surface in the tank.

» Positive pressure of nitrogen is maintained inside the tank thus prevents the air ingress into the tank.
Result Achieved:-

*  Lower moisture levels in the range of 20PPM ,

*  Controlling the TAN value of the oil.

 Complete FRF oil replacement is not carried out till date as oil parameters are well within limit.
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el

Nitrogen Generator

NZ2Flow Rate 12 LPM for blanketing using

-]

-]

HEHE

000000000 110JCNgq0000000
00090000 000000000000 0000

activated carbon
molecular sieve

moisture level <20ppm

Instrument/Service air

& e e



Gas Out = N2

CMS
Pore size 3.0 Angstrom
02 molecule 2.9A

N2 molecule 3.1A

Airin= N2+ 02
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Reliability Improvement NZ2L
DCS - Smgle Wmdow Process Safety Checklist

TR e |
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Highlights: E PROCESS SAFETY CHECKS AFT ER UNIT TRIP/SHUTDOWN il
. . . . MFT TURBINE TRIP US-1AVOLT US-1B VOLT TURBINE RPM ZERO SPEED
S ngle window prowded n - - 115896V 113564V 114367V 113883V 114433V 114037V 2995RPM -0.1rpm

DCS. GENFCB  GEN SYNC BREAKER ~ EMERGENCY BUS VOLTAGE EDGSTATUS |muLL STATUS -----
- Bl ... . o o Jssemsmus e -

% All safety checkpoints to be

el @ Ul i d TURBINE STOP & GOV. VALVE RSVEQU.WLV PA FAN R ’ ImjmRupETE %E:atgomscrmuov
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RSVLW RSVRH KVLHY ICVLHZ KVRNS  KVRIG MOEFP TOBFP-A TOBFP-B : SIS - BLRINSTHDRPRESS 71  igh
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E-Logic Forcing with Approval System

“ Weekly discussion on forcing list

Farcing ID Status Status date Created Date: Unit/Area
ELF3821 NEW Q 07/00/2024 5:46 PM M ormorozas4sem (B [unmi Q
Forcing Type: Forcing Class: Need for Forcing: Created By:
PROTECTION @, FALSE TRIPPING - OPRSCE | @, OPR-SCE
Description Approved By: Requested Date
a e %
Reguested Dept Forcing Requested By: Approval Date:
a a %
Implementation Dept Implemented By Implemented Date
a a %
Normalizafion Dept Normalized By: Normalized Requested Date
a a %
Normalized Requested By: Normalized Date Time:
\:{ L:.l %
I Eitter 1-10f1 o o=
e of Forcing UnitiArea Area System Egquipment System Description Class
‘% PROTECTION UNIT 1 BOILER BPS BOILER IREHEATER PROTECGTION A Jli-‘
Details
Unique Code: Area Area Code.
22,292 [BOILER ';“ BLR
Type of Forcing: System System Code:
PROTEGTION BPS '-{‘ BPS
Unit. Equipment: Equipment Code:
UNIT 1 [BOILER ';“ BLR
System Description: Class:
IREHEATER PROTEGTION '-{‘ A

Type of Signal

Digital

>4

Master Forcing Id
UNIT 1-PTC-BLR-BPS-BLR-22292

New Row

Classification based on criticality of EQuipments and Activities

Hierarchy based approval by competent authority as per Criticality on Unit trip & Generation loss

__| GoTo Appiications

U: Available Queries

& 4 1- 200f U19F
Stalus Implemenied Date  Normalized Date/Ti
B " 2 £
= = LU Lo
ELF3620 FG-5 CBS (3C-2A side)forcing reqired (] OTOMZAE4PM 0TG24 534 PM VINSAAETPM  CHP CHETAN PALIVAL
ide pad sensor 3 orcing req CLOSED 02094 TSOPM  (LDSZI2TIPM Q9024 350PU AAIRPM CHP PRASHANT SHARM
required 0204 TSIPH  (Z0SZI425PM QU0 3SIPU 280024 1M CHP CHETAN PALIVIAL
ue;ﬁn'mbné"aw”z"a‘“‘“““'“” CLOSED M0G0 TSAPM  JBURRIAETIPM  IBUSTOMTSAPM  JEDERL1LT3IPM UNITZ NAUMAN SALM KA
F6-1 CBS forcing reqied 260UV HAUAM 260G IIAN 2GS0 4 WORNUINAM CHP AWANISH SINGH B
ELE31 LMS-4 bet ruming e CLOSED WIBNABISPM ATGZNASEOPM  DMISR0MBIPU  UDENASHPM  CHP SARAMTU
ELF3608 2NAE52PH 24082024 55PN 24UBRI4 1253PU  CHP NIKHIL NAN
ELF307 BTSN DNGNUEUPH  SNMISPU  DNEAAETPM  CHP CHAITANVASUNIL
0M09E024 TII8AM  O20SZ024229PM  OMSR0 TLIBAM  20DBRN24207PM AR MIsHRA
requiredfortaking 1
ELE30 FG-7 CBS fordng reqied CLOSED 19082024 155 PM 19082024 509AM 190082024 1155PM  1S0B024 S45 M CHP CHAITANYA SUNIL
E o coal onbek protectionto be hld, a5 O P F—— ; -
e bt ABENATNAN  TARZN2A 12IGPM 08RO INAM 1 M UNT2 BIRENDRAS:
ELF3602 BC-6A thrus bake engageigisengage fbfrzing required CLOSED 200024 1AM 1T0G2024 120PM  20NGR04 T211AM  T20BD4S4TEM  CHP CHETAN PALIVAL
l o 10082024 403 0B 4TIPN AP MAYANK MISHRA
HPH-8 Emergency dra
ELF3597 0082024 6O2AM  OSDBZI48NAM  OGNSR024 S02AM A4BBAN UNT2 BIRENDRA SHARM
ELFi% OS0B024 18 A0 UNT2 BIRENDRA SHARM

4
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Energy Management Software

v System wise energy data monitoring.

Realtime alerts pushed to user through email
and SMS

Daily energy consumption report published
automatically, covering deviation from
benchmark values for each drive

Drive Level Energy Benchmarking

Statistical of  Historical
consumption

Identified dependent variables and independent
variables for formulation of regression equations
Defined control variables for efficient utilization
equipment/system

Deviation reports are generated, and service
request is raised to concerned department for

carrying out the rectification

analysis energy

Digitalization

Energy Management System

STATION ENERGY DASHBOARD

STATION APC
60.81 MW
-0.42 .

U#1 APC

U#2 APC

-2.57 «

GENERATOR-1 GENERATOR-2 NET_EXPORT
683.56 MW 691.08 Mw 1313.84 MW
-12.72 ~ -6.02 . -17.95 .

NZL

U#1 COAL FLOW|
369.72 TPH
0.00 .

U#2 COALFLOW| | GRIDFREQ |
385.57 TPH 49.99 HZ
0.00 . 0.00 -

BOILER AUX. CONS.(MW % PIE CHART
EQUIP. u# u#2 EQUIP. u#1 u#2 -
AHP 3.18
ID FAN A 179 21 CW-A 4.05 4.01
CHP 0.23
/ IDFAN B 1.80 21 CW-B 3.95 4.15
PLANT AIR COMP. 055
APCPer PA FAN A 1.89 2.8 CEP A 1.00 1.01
432 DM PLANT & FOPH 007 431%
PA FAN B 1.84 2.20 CEPB 098 0.00 0.96%
RAW WATER PH 037 0.05%
FDFANA 083 086  CEPC 0.00 1.01 0.00%
CLARIFIER PH 0.09 0.45%
“-..‘ FD FAN B 0.82 0.85 CCW-A 030 0.28 0.13%
: STN.SERVICE SWGR. 135 0.41%
MILL A 0.63 0.60 CCW-B 030 0.29 2.03%
MILL B 0.62 070  COW-C 2.00 o |l G0 0.00%
R ARG ' ' . . . ETP RO 041 0.00%
4.35 MILL C 0.75 0.74 ACW-A 0.00 0.24 3.562%
Total 536 3.46%
MILL D 0.72 0.70 ACW-B 025 0.00 0.99%
\ MILL E 0.67 0.7 ACW-C 024 0.24
/ MILLF 0.00 0.00 MDBFP .00 0.00
ESP 2.47 2.61 uss 024 0.38
U#2 APC %
4.51 uss 0.42 0.40 Total 11.291 11.607
GENERATOR ‘ PLF ‘ APC APC ‘ TOTAL AIR FlDWI COAL FLOW ‘ REACTIVE PDWER| SP. COAL CONS. ‘
686.84 mw 98.19 % 29.56 Mw 430% 96.49 % 353.79 TPH 116.71 MVAR 0.515
0.08 = 0.07 « -0.76 . -0.11 . -0.33 . 4.02 . 0.00 v 0.014
BOILER AUX. CONS. (MW) TURBINE AUX. CONS. (MW) BOP (MW) % PIE CHART
EQUIP  CurrentValue LastHrAv_ Flow (T/Hr) Sp.Energy (kw/l" EQUIP. CurrentValue LastHrAvg EQUIP. Current Value  Last Hr Avg
2.38%
IDFAN A 1.68 173 1736.49 0.97 CW-A 4.08 4.05 COMP. 030 0.23
7.72% 11.58%
IDFANB 1.67 171 1646.46 1.00 cw-B 3.97 3.99 AHP 0.00 0.00 0.00%
4.76%
PAFAN A 1.71 173 530.05 3.23 CEP-A 0.99 1.01 CHP 137 1.85 .
0.00%
PAFANEB 1.69 1.70 513.66 331 CEPE 0.97 0.98 RAW WATER 0.26 0.25 0.54% 11.85%
0.89%
FDFAN A 0.84 0.88 852.65 0.98 CEP-C 0.00 0.00 DM PLANT 0.00 0.12 5
0.25%
FDFANB 073 0.77 779.02 0.94 CCW-A 0.29 0.29 $55-1 030 032 0.32%
1.04% .
MILLA 056 0.60 64.71 8.62 CCW-B 030 0.29 555-3 0.10 0.10 105% 5.46%
MILLB 0.74 0.72 6137 12.03 ccw-c 0.00 0.00 ADMIN 0.07 0.06 1.42%
0.36%
MILLC 0.86 0.82 77.20 119 ACW-A 0.24 0.24 ETP RO 0.16 0.15 °
0.00%
MILLD 0.7 0.74 76.94 9.27 ACW-B 024 0.25 CLARIFIER 0.00 0.00 1.69% 11.84%
2.03%
MILLE 053 0.60 73.28 7.29 ACW-C 0.00 0.00 555-2 0.41 038 6.83%
MILLF 0.00 0.00 -0.07 0.00 MDEFP 0.00 0.00 Total 3.06 3.48 27.99%
ESP 225 227 v UsS 027 027
uss 0.42 0.42 Total 1136 1137
Total 1439 14.68
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#
Acoustic Condition Monitoring NZL

1. Detection of valve passing

2. Detection of electrical fault in
Transformers

3. Air Leakage detection
4. Bearing Healthiness detection

0 TMONANIT IR T

b bt G |
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Digitalization

Mobility Application

 Real Time Plant Parameter

Plant Vital Display
Parameters ° DPata Sync with Live MIS Server

 Refresh every — 60 Sec

N~L

528 © ® o

> 25 sentoubro.com &

Watch the page reload

NZ2L Major Plant Parameters

Nabha Power Limited

UNIT 1

T I——

UNIT PARAMETERS

2,147

Total Coal Flow (T/Hr) Normal Value( < 400 )

Generator Frequency (Hz)
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Deviation Graph
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UNIT 2

Load (MW)

2,091

49.94

Deviation Graph
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National Accreditation Board for NPL

Rowis | &3 | Testing and Calibration Laboratories

naDL

CERTIFICATE OF ACCREDITATION
NPL COAL TESTING LABORATORY
Rt been suensed s0d sccrrdited I sccordance wilh the standard
ISOVIEC 17025:2017

"General Requirements for the Competence of Testing &
Calibration Laboratories™

for s facilicies st
NARMA PNORER LIVETED, RAJPUNA, FATIALA, FLNJAR, INDEA

in the Bedd of
TESTING

Corvaone N gmber s

losme Dhare AR LR Y] Vol Vst L LS 31Y

This cortiicnte remminn valld B O Scope of Accreditation as specified s O ssarvere webject to contiumed

wininctory compliance fo e abuvy viandand & the relevant reguirrmenss of NABL.
TES 0 D vonge of s 0 B0t of Dibatalua ity (o by She VAN NOUSL e e -t bl ey

Name of Legsl Enaity:  NABMA FOWER LIMITED

Signed for and en bebalf of NABL

Al S ™

N Verhatevmarsa
Ot Fwrowtine Officer
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