
Government College of Engineering & Research, Avasari-Khurd, 
Taluka -Ambegaon, Dist. - Pune - 412405 

Telephone No. : 02133-230582 

To, 

NOGCOEARA/Mech/CMS-SVK/CON/2023/C7 62. 

Government of Maharashtra 

The Chief Engineer, 

Thermal Power Station, Parli-V, 

Email lD : office.gcoevasari@dtemaharashtra.gov.in 
(Automobile & Mechanical Engineering Programmes Accredited by NBA, New Delhi) 

Parli 

Maharashtra State Power Generation Co. Ltd., 

Kind attention: Executive Engineer, TM-NPTPS, Parli-V 

Dear Sir, 

Subject: Final report of inspection of four schemes under DPR 1 of the PO No under reference 
below 

Reference: PO NO. PRLTPS/4550019314 dated 28th Sep 2023 

website:www.gcoeara.ac.in 

Thanking you and assuring you our best services. 

With reference to above we have completed the work of inspection for the schemes 

proposed under DPR l as per the PO No. PRLTPS/45500193 14 dated 28th Sep 2023. We are 
thankful to the cooperation extended by the concerned engineers for completing this study. 
Please find attached herewith the final report of inspection for your reference and necessary 

action. 

AEngineenno. and R 

Date: 17/10/2023 

asari, alAnbega 

Yours faithfully 

(Dr. D. R. Pangavhane) 
PRINCIPAL 

PRINCIPAL 
Govt. College of Engineering 

and Research Awasari, 
Tal.Ambegaon, Dist.Pune 
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 DPR 

on
 

Re
fu

rb
ish

me
ni of

 
spa

re HPT 

Mo
du

le. Air 
Te

mp
era

tur
c 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 
pla

nt, Air 

com
prC

SsO
r unit
 

(Pune) 

enig
enei

nng
 

W
eb

site
: 

GO
VE

RN
M

EN
T 

CO
LL

EG
E O

F 
EN

GI
NE

ER
IN

G AND
 

RE
SE

AR
CH

, 

Av
asa

ri 

-
Kh

urd
, 

Ta
luk

a 

-
Am

be
ga

on
, 

M
ah

ara
sh

tra
 

412
405

 

co
mp

let
ion

 of
 

the 
stu

dy.
 

sin
ce

rel
y 

tha
nk 

to
 

Pr
inc

ipa
l, 

GC
OE

AR
,

Av
asa

ri

(Kh
) for his 

co
-o

pe
rat

ion
 for the 

su
cc

es
sfu

l va
lua

ble
 

co
-o

pc
rat

ion
 and 

sup
po

rt 

cx
ten

de
d for 

su
cc

ess
ful

 

co
mp

let
ion

 of
 

the test
. W

e 

also
 

En
gin

eer
, 

Ex
ecu

tiv
e 

En
gin

eer
, 

Add
l. 

Ex
ecu

tiv
e 

En
gin

eer
 and 

En
gin

eer
s of

 
TPS Par

li for thei
r 

(Kh
) 

du
rin

g the 
mo

nth
 of

 
Oc

tob
er-

20
23

. W
e 

ex
pre

ss our 
sin

ccr
e 

tha
nks

 to
 

the 
Su

pe
rin

ten
din

g 

A
C

K
N

O
W

LE
D

G
EM

EN
T 

olge o
f 

ang
 

ht
tp

s:/
/g

co
ca

ra
.ac

.in
/ 

NP
TP

S, Par
li was 

car
rie

d out by
 

Go
ve

nm
en

t 

Co
lleg

e of
 

En
gin

ee
rin

g and 

Re
sca

rch
, 

Av
asa

ri 

Te
m

pe
rat

ur
e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt and Air 

co
mp

res
so

r unit
 at

 
Un

it# 

6 &
 

7 Wo
rk of

 
ins

pe
cti

on
 of

 
da

m
ag

ed
/ru

nn
in

g/
fa

ile
d par
ts of

 
ex

ist
ing

 

spa
re HPT 

Mo
du

le, Air 
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1DF
R 0D

 
Re

hu
rbi

sh
me

n! of
 

spu
re HPT 

Mo
du

le, Air 

G
ov

 

ge
 

ofEen
gineh

 

5.0 

C
O

N
C

LU
SI

O
N

 PCR
, 

Sc
rvi

cc 

Bu
ild

ing
 and VFD arca
 at

 
Un

it#
6 TPS
, 

Pa
rli-

V Sch
em

e 1.4:
 

Up
gra

da
tio

n of
 

cx
ist

ing
 

ch
ille

r A
C

 
pla

nt of
 

arca
 

21
 17

-20
 Sc
hem

e 1.3:
 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

Mo
du

le 14
-16

 

4.0 

Sc
rew

 

co
m

pr
es

Ss
or

at
 

U#6
 

Sc
hem

e 1.2:
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gr

ad
ati

on
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g 

co
mp

res
so
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12
-13
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fic

ien
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m
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rat

ur
e
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ntr

oll
ing

sys
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6,7
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em

e 1.1:
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sig

nin
g, 

Er
cct

ion
 &

 
Co

mm
iss

ion
ing

 of
 

En
erg

y 8-1
1 

IN
SP

EC
TI

O
N

 
&

 
R

E
C

O
M

M
E

N
D

A
T

IO
N

 

3.0 

O
BJ

EC
TI

V
E 

2.0 

PR
O

JE
CT

 
TE

AM
 

07
 

06
 

1.0 

IN
T

R
O

D
U

C
T

IO
N

 04
 

Sr. No. 

D
E

SC
R

IP
T

IO
N

 

Pag
e No. 

CO
N

TE
N

TS
 

Te
pe

ra
tu

re
 

Co
nr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt, Air 

co
tnp

rcs
so

r unit
 



Pag
e 

4 

DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

re HPT
 

M
od

ule
, Air 

da
mp

er 

op
era

tio
n 

sy
ste

m.
 Six 

nu
mb

ers

of
 

M/s 

Ki
rlo

sk
ar mak
e 

(M
od

el No
.: 

T-
BT

D-
RM

) 

1.2 

sa
n

, 
Ta

l.!
 

ene
rgy

 

eff
ici

en
t air 

wa
she

r 

sys
tem

 at
 

250 

x 2 
M

W
 

NP
TP

S 

Pa
rli

-V
. 

ess
en

tia
l to

 
en

ha
nc

e the 
pe

rfo
rm

an
ce

 of
 

the 
sys

tem
 by

 
de

sig
n,

ere
cti

on
 &

 
co

m
m

iss
ion

ing
 of

 

&
 

L
T

 

sw
itc

hg
ea
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roo
ms
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Ba
tte

ry 

Ro
om

s, 

SW
AS Lab
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&
 

VFD
 

bre
ak

er 

roo
m. 
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er

ef
or

e, 

it is
 

&
 

600
00 m

' 
ca

pa
cit

ies
 are 

ins
tal

led
 for 

su
pp

or
tin

g 

co
ole

d air to
 

T
G

 

Flo
or,

 T
G

 

Ba
se

m
en

t, H
T

 A
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Un
it6

 

&7, M/s 

Po
lco

n 

mak
e 

tot
al 13
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mb
er of

 
Air 

Wa
she

r 

(co
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its of

 
13

00
00

 m
 

o 
Eng
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ning

: 

sys
tem

 at
 

U#6
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1.1 

De
sig

nin
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ere
cti

on
 &

 
co

mm
iss
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ing
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ene
rgy

 

eff
ici

en
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pe
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oll
ing
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abo
ut 

the
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ing
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en
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PC
R, 

Se
rvi

ce
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ild

ing
 and VFD
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Un

it#
6 

TPS
, 

Pa
rli

-V
. 

Th
ere

 are 

tot
al fou
r 

at
 

U#6
; 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

Mo
dul

e and 

Up
gr

ad
ati

on
 of

 
ex

ist
ing

 

ch
ille

r A
C

 

pla
nt of

 

Co
ntr

oll
ing

 

sys
tem

 at
 

U#6
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Up

gr
ad

ati
on

 of
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ipr

oc
ati

ng
 

co
mp

res
so

r into
 

scr
ew

 

co
mp
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so
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Re
fu

rb
ish

me
nt of

 
De

sig
nin
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Er
ec

tio
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&
 

Co
m

m
iss

ion
ing

 of
 

En
erg

y 

Ef
fic

ien
t Air 

Te
mp
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e 

co
nd

itio
ns

 of
 

the 

va
rio

us
 

sys
tem

s and 

co
m

po
ne

nts
 of

 
the 

de
tai

led

pro
jec

t

1.0 

Te
m

pe
ra

tu
re

 

Co
nt

ro
lli

ng
 

sy
ste

m,
 

Ch
ille

r A
C

 

pla
nt, Alr 

co
m

pr
es

so
r uut 

mak
e 

SE
RV

IC
E AIR 

CO
M

PR
ES

SO
R 

(SA
C) are vita

l for all 

pn
eu

ma
tic

 

au
xi

lia
rie

s, 
co

ntr
ol 

va
lve

s&
 

Air 
co

m
pr

es
so

r 

sys
tem

 
wh

ich
 

inc
lud

es 

IN
ST

RU
M

EN
T AIR

CO
M

PR
ES

SO
R 

(LA
C) 

&
 

MAnmbe
gac 

Up
gr

ad
ati

on
 of

 
re

ci
pr

oc
at

in
g 

co
m

pr
es

so
r into

 

scr
ew

 

co
m

pr
es

so
r at

 
U#6 

area
 

PCR
, 

Se
rvi

ce 

Bu
ild

ing
 and 

rep
ort

 

(DP
R) o

n ful
fil 

ge
ne

rat
ion

 

dem
and

 of
 

M
SP

GC
L. Thi

s 

rep
ort

 

pre
sen

ts the 

fac
ts 

abo
ut the 

hea
lth

 and 

12
 

yea
rs 

&
 

Uni
t # 8 

has 
co

np
let

ed
 06

 
yea

rs of
 

ser
vic

e as
 

the 
pla

nt is
 

co
nti

nu
ou

sly
 in

 
ser

vic
e to

 201
0 

&
 

20
 

16, 
res

pe
cti

ve
ly.

 

Uni
t #6

 
has 

co
mp

let
ed

 16
 

yea
rs of

 
ser

vic
e 

&
 

Uni
t 7 

has 
co

mp
let

ed
 

MW. 

Th
ere

 are 

3 
uni

ts of
 

250 MW. The 

Un
it#

6, 

Un
it#

7 

&
 

Un
it#

8 arc 

co
m

m
iss

io
nc

d in
 

200
6, 

New Par
li 

Th
erm

al 

Pow
er 
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tio

n of
 

M
AH

AG
EN

CO
 is

 
hav
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ins
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led
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pa

cit
y of

 
750 

IN
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Re
fu

rb
isl
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en

t of
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T 
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e 

Co
ntr

oll
ing

 

aEng
hnee
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Out of
 

the
se 

3 
ch

ille
rs,

 2 
ch

ille
rs are in

 
op

era
tio

n 

&
 

one 

ch
illi

er 

rem
ain

s 

sta
nd

-by
. 

ele
ctr

on
ics

 

card
 

gets
 

dam
age

d 

res
ult

ing
 in

 
m

alf
un

cti
on

 of
 

this
 

au
xil

iar
ies

 and 

trip
pin

g of
 

uni
t. 

m
ain

tai
ne

d 

bel
ow

 22
 

°C. If
 

the
se 

roo
m 

tem
pe

ra
tu

re
 

in
cr

ea
se

s the
n 

va
rio

us
 

cri
tic

al 

au
xi

lia
rie

s 

roo
m and 

ser
vic

e 

bu
ild

ing
. 

PCR
 

tem
pe

ra
tu

re
 and VFD

 

roo
m 

tem
pe

ra
tu

re
 

nee
ds to

 
be

 

pum
p, 08

 
nos

. of
 

AHU
 and 03

 
nos

. of
 

co
oli

ng
 

tow
er for 

m
ain

tai
ni

ng
 

tem
pe

ra
tu

re
 of

 
PCR

, 

VFD
 ch

ill
er

s are 

in
sta

lle
d 

alo
ng

 

wit
h 

3 
nos

. of
 

co
nd

en
sa

te
 

wa
ter

 

pu
mp

, 03
 

nOs
. of

 
ch

ill
ed

 

wa
ter

 

In
 

Un
it#

6, 

cu
rre

ntl
y 

3 
nos

. of
 

M/s 
Blu

e star
 

mak
e 170 T

R
 

Wa
ter

 

Co
ole

d 

re
cip

ro
ca

tin
g 

at
 

Un
it#

6 

TP
S, 

Pa
rli

-V
 

1.4 
U

pg
ra

da
tio

n of
 

ex
ist

ing
 

ch
ille

r A
C

 

pla
nt of

 
arc

a 

PC
R, 

Se
rvi

ce
 

Bu
ild

ing
 and VFD

 

are
a 

fai
lur

e. 
do

wn
tim

e 

du
rin

g 

re
pl

ac
em

en
t of

 
mo

du
le 

in
 

the 

eve
nt of

 
fai

lur
e on

 
ac

co
un

t of
 

H
P 

Tu
rb

ine
 

rep
lac

ed
 

dur
ing

 any 

un
for

ese
en

 

em
erg

en
cy

 

co
nd

itio
n. Als
o, this

 will help
 to

 
red

uce
 

ma
chi

ne 

ov
er

ha
ul

in
g of

 
un

it. Thi
s wil
l 

res
ult

 in
 

im
pr

ov
ing

 

re
lia

bi
lit

y as
 

spa
re 

mo
du

le 

av
ail

ab
le can be

 item
. 

Ma
ny 

em
er

ge
nc

ies
 

may ari
se due 

to
 

any 

fai
lur

e in
 

the 

run
nin

g uni
t or

 
du

rin
g 

ca
pit

al 

can be
 

use
d in

 
Un

it 6,
 7 &
 

8 of
 

Pa
rli TPS 

as
 

we
ll as

 
Un

it 

4 &
 

5 of
 

Pa
ras

 

TPS 

as
 a 

co
mm

on
 

poo
l 

to
 

de
sig

ne
d 

eff
ici

en
cy

 and to
 

hav
e 

im
pro

ve
d 

tur
bin

e hea
t 

rate
. The 

ref
ur

bis
he

d HPT 
mo

dul
e 

1.3 
to

 
be

 
in

 
se

rv
ice

. 

thre
e 

ins
tru

me
nt air (2

 
wo

rki
ng

+1
 

sta
nd

by
) and thre
e 

ser
vic

e air (2
 

wo
rki

ng
 +

1 
sta

nd
by

) 

nee
d 

air 
co

m
pr

es
so

rs
 are 

in
sta

lle
d and arc in

 
co

nt
in

uo
us

 

sys
ten

n, 

Ch
ille

r A
C

 

plu
nt, Air 

co
mp

rcs
sor

 

unit
 

6,
 7 &
 

8 
wh

ich
 was 

rem
ov

ed
 

from
 

Un
it 

6 to
 

hav
e 

be
tte

r 

in
ter

-st
ag

e 
sea

lin
g, 

be
tte

r 
eff

ici
en

cy
 up

 The 

sch
em

e is
 

rel
ate

d to
 

re
fu

rb
ish

m
en

t of
 

spa
re hig
h 

pr
es

su
re 

tur
bin

e 

(H
PT

) 

mo
du

le for Un
it 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

Mo
du

le 

se
rv

ice
 for uni
t #6. Out 

of
 

six 

co
m

pr
es

so
rs

, 
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0JE
C

T
 

TEA
M

 

The 

inspection 
of the 

current 

D
PR

 

was 

carried 

out 
by 

the 

follow
ing 

experts 

nom
inated 

by G
overnm

ent 

College 
of Engincering 

and 

Research 

Avasari 

(kh). 

Designation 

N
am

e 
of 

the 

official 

Sr. 
No. 

A
ssociate 

Professor 
in 

M
echanical 

E
ngincering, 

G
C

O
EA

R
 

A
vasari 

(kh) 

Dr. 
C. M. 

A
ssociate 

Professor 
in 

M
echanical 

Engineering, 

G
C

O
EA

R
 

A
vasari

(kh) 

Dr. 
S. V. K

shirsagar 

2. 
The 

team
 

visited 
the 

N
ew

 

Parli 

Therm
al 

Pow
er 

station 
of 

M
A

H
A

G
EN

C
O

 
at Parali 
on 

2nd 

and 3re 

October 

2023 

for 
the 

inspection 
of the 

current 

schem
es 

under 
the 

D
PR 

on 

R
efurbishm

ent 
of Designing, 

Erection 
&

 

Com
m

issioning 
of Energy 

Efficient 

Air 

Tem
perature 

Controlling 

a
n

d
 

R
e
 

uGov. 
C

o 

ogaon 

DPR 
on 

Refurbishm
ent 

of 

spare 

HPT 

M
odule, 

Air 

Tem
perature 

Controlling 

system
, 

Chiller 

AC 

plant, 

Air 

com
pressor 

unit Page 
6 

Sew
atkar 

system
 

at U#6, 
7; U

pgradation 
of reciprocating 

com
pressor 

into 

screw
 

com
pressor 

at U#6; Refurbishm
ent 

of spare 

HPT 

M
odule 

and 

U
pgradation 

of existing 

chiller 

A
C

 

plant 
of 

area 

PC
R

, 

Service 

Building 

and 

V
FD

 

area 
at Unit#6 

TPS, 

Parli-V
. 

Engineenno 



3.0 
OBJECTIVE 

W
ith 

reference 
to 

the 

PO
 

N
o.: 

PR
LTPS/45500193 

14 

dated 

28" 

Sep 

2023 

the 

third party 

inspection 
of 

DPR 
1, titled 

Refurbishm
ent 

of Designing, 

Erection 
&

 

Com
m

issioning 
of 

Energy 

Efficient 
Air 

Tem
perature 

Controlling 

system
 

at U#6, 
7; Upgradation 
of 

1. To 

inspect 

the 

existing 
air 

w
asher 

2. To 

evaluate 
the 

proposition 
of replacing 
the 

existing 

reciprocating 

com
pressor 

with 

serew
 

com
pressor 

for 

better 

availability 
of the 

com
pressed 

air. 3. To 

understand 

the 

health 

and 

condition 
of the 

existing 

spare 

HPT 

m
odule 

and 
to 

suggest 

the 

rem
edies 

for 
its 

refurbishm
ent. 

4. To 

inspect 
the 

com
plete 

chiller 

system
s 

at U
nit#6 

&
7

 
for 
its 

functioning 

and 

effectiveness 

and 
to 

suggest 

the 

steps 
to

 

upgrade 
the 

system
. 

a
n

d
 

o
.
 

naon, Anlaga 

DPR 
on 

R
efurbishm

ent 
of sparc 

HPT 

M
odule, 

Air 

Tem
perature 

C
ontrolling 

system
, 

Chiller 

AC 

plant, 

Air 

com
preSSor 

unil Page 
7 

reciprocating 

com
presSO

r 

into 

screw
 

com
presSor 

at U#6; 

R
efurbishm

ent 
of 

spare 

H
PT 

M
odule 

and Upgradation 
of existing 

chiller

AC 

plant 
of area 

PCR, 

Service 

Building 

and 

VED 

area 
at 

U
nitt6 

TPS, 

Parli-V
 

was 
to

 
be 

carried 

out 

with 

follow
ing 

objectives: system
 

at Unit# 
6 &

 
7 for 
its 

functioning 

and effectiveness 

and 

make 
the 

appropriate 

suggestions 
for 
the 

U
pgradation 

of the 

system
 

Engneenno. 
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DPR 

on
 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

M
od

ule
, Air 

Te
mp

era
tur

e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pl¡
nt,

 Air 

co
mp

res
so

r un, 

etc are 
wor

n out and 

hen
ce 

co
m

ple
tel

y 

irr
ep

ara
ble

 as
 

de
pic

ted
 in

 
fig

ure
 1.2.
 

The 

mo
tor

s are 

2.
 

The 

elc
ctr

ic 

mo
tor

s 

pro
vid

ed
 for the 

va
rio

us
 

pu
rpo

ses
 

like
 

re
cir

cu
lat

io
n 

pu
mp

s, air 
blo

we
r 

Fig
ure

 1.1:
 

Ru
ste

d 

du
cti

ng
 of

 
the air 

wa
she

r uni
t 

Go
ogl

e 

02
/1

0/
23

 05
 

2G
 

PA
 

GMT
 

+0
5:

30
 Lor

g 
78

.54
17

* 

Go
ogl

e 

02
/10

/23
 

O5
:26

 PM
 

GMT
 

+0
5:3

0 

Lon
g 7

6 
541

7 

Lat 1
8 

90
53

48
* 

Lat 
16

.90
53

49
 

ird
is 

Ind
ia IG

AV
+ J45 nd

 
ace

ut to
 

Po
we

r 

St
ati

on
 Ash 

Po
ivs

, 

M
ah

ur
us

ht
tu

 

43
15

15
, 

W
G4

V"
J45

, 

ad
jac

en
t to

 
Pow

er 

Sta
tlo

n Ash 

Pon
d, 

M
an

ara
sh

tro
 

431
516

, Be
ed,

 
M

ah
ar

as
ht

ra
, 

Ind
ia 

Bee
d, 

M
ah

ara
sh

tra
, 

Ind
ia 

GPS Map 
Ca

me
ra GPS Map 

Ca
me

ra 

w
a
s
a
r
i
.
 

T
a
l.

 

Engne
eino and Res 

co
nv

en
tio

na
l air 

wa
sh

ing
 

pla
nt is

 
not 

ge
ttin

g up
 

to
 

fina
l 

loc
ati

on
 

wit
h 

de
sir

ed
 

vo
lum

e. 

poi
nts

 or
 

bro
ken

 at
 

va
rio

us 

po
int

s. Due 

to
 

blo
ck

ag
e in

 
du

cti
ng

 

su
pp

lie
d air 

from
 

clc
ctr

ici
ty for the 

op
era

tio
n of

 
blo

we
rs.

 The 

ve
loc

ity
 

co
ntr

ol 

de
vic

es are 
mi

ssi
ng

 at
 

man
y 

wa
she

rs are 
tho

ro
ug

hly
 

ins
pe

cte
d and 

fo
llo

wi
ng

s are the 
im

po
rta

nt 

ob
se

rv
ati

on
s: co

ntr
ol 

roo
m)

. 

Am
ong

 

the
se air 

wa
she

rs 11
 

air 
wa

she
rs are 

pro
po

sed
 to

 
be

 
rep

lac
ed

. 

Th
ese

 air 

be
 

rep
lac

ed
 in

 
the 

cu
rre

nt 

sch
em

e. 

Th
ere

 are tota
l 13

 
air 

wa
she

rs at
 

Un
it#

6, 

7 
(in

clu
din

g VFD
 

The air 
tem

pe
rat

ur
e 

co
ntr

oll
ing

 

sys
tem

 

ma
inl

y 

co
mp

ris
es of

 
air 

wa
she

rs 

wh
ich

 are 
pro

po
sed

 to
 

co
ntr

oll
ing

 

sys
tem

 at
 

U#6
, 7 

Sc
hem

e 1.1:
 

her
e for all the fou
r 

sc
he

m
es

. dur
ing

 the 
vis

it. The 

im
po

rta
nt 

ob
ser

va
tio

ns
 and 

fin
din

gs 

dur
ing

 the 
ins

pe
cti

on
 are 

pro
vid

ed
 

The 

sys
tem

s and 

co
m

po
ne

nts
 of

 
all the fou
r 

sch
em

es 

und
er DPR

 

I 
wer

e 

tho
ro

ug
hly

 

ins
pe

cte
d 

4.0 
IN

SP
EC

TI
ON

 
1.

 
G

I 
Du

ctin
g 

Ne
tw

ork
 of

 

Uni
t#6 

&
 

7 
pla

nt is
 

hav
ing

 

un
de

sir
ab

le 

op
eni

ng
 at

 
man

y 

poi
nts

, 

lea
din

g to
 

ser
iou

s 

lea
ka

ge
s at

 
va

rio
us

 

loc
ati

on
s. Thi
s 

cau
ses

 

mo
re 

co
ns

um
pt

io
n of

 

De
sig

nin
g, 

ere
cti

on
 &

 
co

m
m

iss
io

ni
ng

 of
 

en
erg

y 

eff
ici

en
t air 

tem
pe

ra
tu

re
 

vis
itc

d the 

act
ual

 

sitc
 on

 

2 &
 

3 
Oc

tob
cr 202

3 at
 

Ncw
 

Par
li 

Th
erm

al 

Po
wc

r 

St
ati

on
, 

Pa
rli.

 

The 

ex
pe

rt team
 

from
 

Go
ve

rn
m

en
t 

Co
lle

ge
 of

 
En

gi
nc

er
in

g and 

Re
se

arc
h 

Av
asa

ri (Kh
) 

AND
 

RE
CO

M
M

EN
D

A
TI

O
N
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DPR 

on
 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

M
od

ule
, Air 

Te
m

pe
rat

ur
e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt,

 

ab
no

rm
all

y. 
4.

 
The 

filt
ers

 are also
 not 

wo
rki

ng
 as

 
ma

ny 

of
 

the
se are 

co
mp

let
ely

 

cho
ked

 or
 

de
for

me
d 

Fig
ure

 

1.3:
 

Co
nd

itio
n of

 
the 

blo
we

r 

wh
eel

 for air 
wa

she
r 

Go
og

le 

02
n0

/23
 

05:
00 PM

 
GMT 

+0
6:3

0 

Long
 

70
.53

75
80

 
Lat 

1B
.90

31
32

° 
Un

an
ed

 

Roa
d, 

So
nga

m, 

M
alh

ara
sht

ya
 

43
15

20
, da

 

Sa
ng

am
,

M
ah

ara
sh

tra
, 

Ind
ia 

GPS Map 
Ca

mo
ra 

ge
 o Eng 

AR
ES

ea
rh 

gn
eri

ng
. 

not
e that
 the 

blo
we

rs are not 
bei

ng use
d 

sin
ce last

 

Fig
ure

 1.2:
 

Wo
rn out 

ele
ctr

ic 

mo
tor

 

Goo
gle 

02
/10

/23
 

05:
11 PM

 

GMT
 

+0
5:3

0 

Lon
g 

76
.5

41
94

3°
 

Lat 
18

.9
07

3 
WG

4V
+J4

5, 

ad
jac

en
t to

 
Pow

er 

Sta
tio

n Ash 

Pon
d, 

M
ah

ara
sh

tra
 

43
15

15
, 

Ind
ia Be

ed,
 

M
ah

ar
as

ht
ra

, 
Ind

ia 

GPS Map 
Ca

me
ra 

ab
sen

ce
 of

 
the

se 

mo
tor

s air 
tem

pe
ra

tu
re

co
ntr

ol 

is
 

not 

po
ssi

ble
. 

not in
 

the 
run

nin
g 

co
nd

iti
on

s and 

hen
ce 

di
ffi

cu
lt to

 
es

tim
ate

 the 

pow
er 

co
ns

um
pt

io
n.

 In
 

the 

Air 
co

mp
res

so
r unm 

ma
ny day

s. req
uir

ed
 

dis
ch

arg
e of

 
the air 

lea
din

g to
 

fai
lur

e of
 

the 
op

era
tio

n of
 

uni
t. It

 
is

 
im

po
rta

nt 
to

 

to
 

hea
vy 

rus
tin

g the 
eff

ici
en

cy
 of

 
blo

we
rs i

s 

red
uce

d 

dra
sti

ca
lly

 and it is
 

una
ble

 to
 

pro
vid

e 

3.
 

The 

blo
we

rs are also
 not 

wo
rki

ng
 as

 
the

se are 

he
av

ily
 

rus
ted

 as
 

sho
wn

 in
 

Fig
ure

 1.3.
 

Due 



Pag
e 1

0 

DPR 

on
 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT 

Mo
du

le,
 sys

tem
 

lea
ds to

 
hug

e 

am
ou

nt of
 

ene
rgy

 

loss
 and the air 

can
no

t be
 

tak
en to

 
the 

de
sir

ed
 

6.
 

The 

ve
nti

lat
ion

 

sys
tem

 is
 

sev
ere

ly 

dam
age

d and 
no

n-
rep

air
ab

le.
 

Le
aka

ges
 in

 
the 

ve
nti

lat
ion

 

Fig
ure

 1.5: 
De

pic
tio

n of
 

dam
age

d 

fou
nd

ati
on

 of
 

the 
blo

we
r unit
. 

Go
ogl

e 

02/
10/

23 

05:
09 PM

 
GMT 

+05
:30

 

Lon
g 

76
.5

42
53

9e
 

Lat 
18

.90
72

16
 I

ndi
a 

W
G4

V+
J45

, 

ad
jac

en
t to

 
Pow

er 

Sta
tio

n Ash 

Pon
d, Be

ed,
 

M
ah

ar
as

ht
ra

, 
Ind

ia 

GPS Map 
Ca

me
ra 

ne
se

ar
rh

e 

Engi
neeri

ng 
and 

da
ma

ge
s. 

de
ve

lop
ed

 by
 

the 
blo

we
rs due to

 
this

 

can
not

 be
 

su
sta

ine
d 

wh
ich

 

may lead
 to

 
ca

tas
tro

ph
ic 

5.
 

The 

fou
nd

ati
on

 of
 

the 

blo
we

r unit
 is

 
co

lla
ps

ed
 and 

da
ma

ge
d 

sev
ere

ly.
 The 

vib
rat

ion
s Fig

ure
 14: 

Air 
Te

mp
era

tur
e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt, Air 

co
mp

res
so

r unit
 

M
ah

ara
sh

tra
 

43
15

15
, 

Da
ma

gc
d 

filt
ers

 

use
d for the air 

wa
she

r 
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 DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

re HPT 

M
od

ule
, Air 

Te
m

pe
rat

ur
e 

Co
nt

ro
lli

ng
 

sy
ste

m,
 

Ch
ille

r A
C

 

pla
nt,

 Air 

co
m

pr
es

so
r uni
t 

collge 

im
po

rta
ntl

y, 

red
uc

tio
n i

n 
CO, 

em
iss

ion
. 

br
ea

kd
ow

ns
 of

 
co

nd
en

sa
te 

po
lis

hin
g uni

t 

op
era

tio
ns

, 

Les
s 

ene
rgy

 

co
ns

um
pti

on
 and mo

st 

A
C

 
UPS 

ba
tte

rie
s, 

R
ec

om
m

en
da

tio
n:

 

Fig
ure

 

1.6:
 

Ve
nt

ila
tio

n 

sys
tem

 of
 

the air 
wa

she
r 

de
vic

es may lead
 to

 
the 

clo
su

re of
 

the un
it. 

im
pro

ve
d and 

ac
cu

rat
e 

qu
ali

ty of
 

SW
AS LAB

 
sam

ple
s, 

red
uc

tio
n i

n ser
vic

e air 
co

mp
res

so
rs,

 

im
pro

ve
d 

av
ail

ab
ilit

y of
 

220 VDC
 

ba
tte

rie
s, 24

 
VDC

 

ba
tte

rie
s, 

415
V 

m
ain

ten
an

ce
 

cos
t of

 
HT

/LT
 

sw
itc

hg
ea

r 

eq
uip

m
en

t, 

red
uc

tio
n in

 
br

ea
kd

ow
ns

 of
 

ins
tru

m
en

t and 

im
pro

ve
d 

av
ail

ab
ili

ty of
 

HT
/LT

 

Au
xil

iar
ies

 to
 

im
pro

ve
 

ge
ne

rat
ion

, 

red
uc

tio
ns

 in
 

op
era

tio
n and de
sig

ne
d, 

ere
cte

d and 

co
m

m
iss

io
ne

d as
 

pr
ov

ide
d in

 
the 

sch
em

e 

1 of
 

DPR
 1.

 
Thi

s 

sha
ll lead
 to

 and mu
st b

e 

co
m

m
iss

io
ne

d wit
h 

im
m

ed
iat

e 

eff
ec

t. 
To

tal 1
1 

air 
wa

sh
ers

 
mu

st be
 

new
ly 

It
 

is
 

th
er

ef
or

e 

re
co

m
m

en
de

d 

tha
ta new air 

ha
nd

lin
g 

sys
tem

 for 
tem

pe
ra

tu
re

 

co
ntr

ol 

is
 

es
se

nt
ial

 

is
 

very
 

dif
fic

ult
 for the 

hum
an 

bei
ng 

to
 

sus
tai

n

ins
ide

 the 
pla

nt.
 

Eve
n the 

tri
pp

ing
 of

 
man

y loc
ati

on
. It

 
cau

ses
 

mo
re 

pow
er 

co
ns

um
pt

io
n. 

In
 

the 

ab
sen

ce
 of

 
pro

pe
r 

ve
nt

ila
tio

n 

sys
tem

 it 



Pag
e 1

2 DPR 

on
 

Re
fur

bis
hm

en
t of

 
spa

re HPT 

Mo
du

le, Air 

Te
mn

pe
rat

ure
 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 
pla

nt, Air 
co

mp
res

so
r unit

 

tem
pe

rat
ur

e. Fig
ure

 1.7 
Ex

ter
na

l 

coo
lin

g 

wa
ter 

spr
aye

d ove
r H

P 
cy

lin
de

r for 
ma

int
ain

ing
 of

 
H

P 
dis

cha
rge

 

KTalAro
hoa 

per
mi

ssib
le 

lim
its. su

cti
on

 of
 

co
mp

res
so

rs.
 

De
sig

ne
d 

coo
ler

s are 

fai
lin

g to
 

ma
int

ain
 

tem
pe

rat
ure

s 

und
er 

to
 

larg
e 

num
ber

 of
 

dum
my

 

tub
es tend
s to

 
inc

rea
se 

tem
pe

rat
ure

s of
 

L.P 

del
ive

ry and H.P 

is
 

to
 

be
 

rep
lac

ed
 

with
 new 

co
mp

res
so

r 

sys
tem

 as
 

int
erc

oo
ler

s and afte
r 

coo
ler

s 

cho
ked

 up
 

due Fig
ure

 No. 1.12
 is

 
self

 

ind
ica

tiv
e that

 the 
co

mp
res

so
r uni
t is

 
in

 
the 

cri
tic

al 

co
nd

itio
n and 

wh
ich

 

aea
rch

*(e
 

and Engineeino R
e 

jac
ket

 and oth
er 

pip
ing

 by
 

acid
 

cle
ani

ng
 

fre
qu

ent
ly.

 fai
lur

es are 
tak

ing
 

pla
ce.

 n 
ord

er to
 

rep
air the
se 

co
mp

res
so

rs,
 

wor
k is

 
un

de
rta

ke
n for 

coo
lin

g 

op
era

tio
ns

, life 

cyc
le of

 
the

se 

cri
tic

al par
ts has been

 

ex
ha

ust
ed

 

co
mp

let
ely

 and 

un
pre

dic
ted

 

mo
istu

re 

ing
res

s, it 
aff

ect
s the 

op
era

tio
n of

 
rela

ted
 

au
xil

iar
ies

. Due 

to
 

ov
era

ge 

&
 

24
 

X
7 

cau
ses

 

bac
k 

pre
ssu

re and 

inc
rea

se 

in
 

ele
me

nt 

mi
nim

ize
s

av
ail

ab
ili

ty of
 

the 
co

m
pr

es
so

rs.

is
 

ob
se

rv
ed

 for all air 

co
m

pr
es

so
rs.

In
cre

as
ed

co
m

pr
es

so
r

br
ea

kd
ow

n and 

dai
ly 

m
ain

ten
an

ce
 

Co
mp

res
so

rs 

is
 

ca
rri

ed
 out 

reg
ula

rly
. Due 

to
 

age
ing

 

eff
ect

 and wea
r 

&
 

tea
r, 

fre
qu

cn
t 

bre
ak

do
wn

 

are in
 

co
nti

nu
ou

s 

op
era

tio
n 

sin
ce 

co
m

m
iss

ion
ing

 of
 

uni
t. 

Pr
ev

en
tiv

e 

ma
int

en
an

ce
 of

 
all 

the
se bo

iler
 

sta
rt up, 

ge
ne

ral
 

uti
liti

es like
 

cle
an

ing
 of

 
spa

res
 

du
rin

g 

m
ain

ten
an

ce
, etc. 

Co
mp

res
so

rs 

air 
pr

e-h
ea

ter
s 

rot
ati

on
 

dur
ing

 

em
erg

en
cy

/fa
ilu

re 

of
 

A/H 

mo
tor

, 

ato
mi

zin
g air for LDO 

dur
ing

 

un
int

err
up

ted
 

Ins
tru

me
nt and 

ser
vic

e air for 
res

pc
cti

ve
 

pla
nt for 

ac
tua

tio
n of

 
pn

cu
ma

tic
 

val
ves

, 

of
 

the 
pla

nt 

(1
.e.

-2
00

7)
 at

 
Pa

rli TPS
, 

U
 

#6. 

Th
ese

 

co
m

pr
es

so
rs arc 

tem
pe

rat
ure

 

bey
ond

 

trip
pin

g 

lim
it. 

Fu
rth

er due to
 

tem
pe

rat
ur

es
. 

Als
o 

inte
r 

coo
ler

 and afte
r 

coo
ler

 

tub
es 

lea
ka

ge
s are 

inc
rea

sin
g day by

 
day

. 

Thi
s 

cir
cu

itin
g of

 
air 

wi
thi

n 

cy
lin

de
r. It

 
res

ult
s in

 
an

 
inc

rea
se of

 
HP- L

P

suc
tio

n and 

de
liv

ery
 

A
t 

pre
sen

t, all 
co

mp
res

so
rs H

P &
 

L
P 

cy
lin

de
r 

cle
ara

nc
es 

inc
rea

sed
 

wh
ich

 may 

res
ult

 in
 

sho
rt 

in
sta

lle
d to

 
en

sur
e 

su
pp

ly 

of
 

Ki
rlo

sk
ar 

ma
ke 

(M
od

el No. 

T-
BT

D-
RM

) air 
co

m
pr

es
so

rs are 
ins

tal
led

 
du

rin
g 

co
m

m
iss

io
ni

ng
 Du

rin
g 

ins
pe

cti
on

 of
 

co
mp

res
so

r uni
t at

 
Un

it#
6 it is

 
not

ed that
 

tota
l six 

nu
mb

crs
 of

 
M/s Sc

hem
e 1.2:

 

U
pg

ra
da

tio
n of

 
re

cip
ro

ca
tin

g 

co
m

pr
es

so
r into

 

scr
ew

 

co
m

pr
es

so
r at

 
Un

it#
6 
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3 

DPR 

on
 

Re
fu

rb
ish

m
en

t of
 

spa
rc HPT 

Mo
du

le, Air 
Te

mp
era

tur
e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt, Air 

5.
 

M
ain

ten
an

ce
 

req
uir

ed
 

will
 be

 
less

. 

and 

hen
ce 

it 
wil

l be
 a 

re
lia

bl
e 

m
ain

ten
an

ce
 

pr
oc

es
s. 

4.
 A
 

new air 
co

mp
res

so
r will

 be
 

a 
qu

ali
ty job as

 
co

mp
are

d to
 

rep
lac

em
en

t of
 

rep
air

ed
 

par
ts 

a
n

d
 

em
er

ge
nc

y.
 

3.
 

The 

av
ail

ab
ilit

y of
 

new air 
co

mp
res

so
rs may 

avo
id 

ge
ne

rat
ion

 

loss
 of

 
unit

 

dur
ing

 any 

2.
 

Les
s 

nu
mb

ers
 of

 
spa

re will
 

req
uir

ed
 to

 
be

 
ma

int
ain

ed
 so

 
red

uc
ed

 

inv
en

tor
y. 

1.
 

Due 

to
 

rot
ary

 

mo
tio

n 

of
 

ad
va

nta
ge

s ove
r 

oth
er typ
e of

 

air 

co
nm

pr
es

so
rs wit
h 

scr
ew

 air 

co
m

pr
es

so
rs

. 

So, in
 

ord
er to

 
ens

ure
 

av
ail

ab
ili

ty of
 

co
m

pr
es

so
rs,

 it is
 

pro
po

sed
 to

 
rep

lac
e 

rec
ipr

oc
ati

ng
 

type
 

Scr
ew

 

type
 

co
m

pr
es

so
r 

off
ers

 

fol
low

ing
 m
ain

ten
an

ce
 

un
der

 
pr

es
su

re
. H

en
ce,

 at
 

the tim
e of

 
m

ain
ten

an
ce

 

the
re is

 a 
nee

d to
 

ope
n 

in
te

rc
on

ne
ct

in
g 

val
ve and 

car
ry out 

Th
ese

 

inc
ide

nts
 

co
mp

ell
ed

 

them
 to

 
car

ry the risk
 of

 
both

 

uni
ts 

trip
pin

g and 

ge
ne

rat
ion

 

los
s. 

val
ve 

(be
tw

ee
n U#6 

to
 

U#7
) and run both
 

uni
ts 

wer
e the only
 

op
tio

ne
d left

 to
 

with
 the 

tea
m. 

co
mp

res
so

rs 

lea
din

g the unit
 

shu
tdo

wn
 

co
nd

itio
n. A

t 
such

 

tim
es 

op
eni

ng
 the 

int
erc

on
ne

cti
ng

 

that
 

the
re are 

man
y 

inc
ide

nts
 

rep
ort

ed
 in

 
the pas
t of

 
co

mp
let

e 

un
av

ail
ab

ili
ty of

 
the

se 

Th
ere

 is
 

R
ec

om
m

en
da

tio
n:

 

avo
id 

lea
ka

ge
s. L

P 
cy

lin
de

r 

cle
ara

nc
es on

 
hig

her
 

side
. 

5.
 

Se
rvi

ce air 
co

m
pr

es
so

r 

- C
 

-
Mo

re than
 

15% 

of
 

inte
r 

coo
ler

 

tub
es are 

mad
e 

dum
my

 to
 sid

e. 
tub

es are 

mad
e 

dum
my

 to
 

avo
id 

lca
ka

ge
s. L

P 
and H

P 

cy
lin

de
r 

cle
ara

nc
es

 on
 

4.
 

Se
rV

ice
 Air 

co
m

pr
es

so
r 

B
 

-
Mo

re than
 

15% 

of
 

lea
ka

ge
s. L

P 
and H

P 
cy

lin
de

r 

cle
ara

nc
es on

 
hig

her
 

side
. 

3.
 

ln
str

um
en

t hig
her

 
sid

e. co
ole

r 

tub
es are 

nma
de 

dum
my

 to
 

avo
id 

lea
ka

ge
s. L

P 
and H

P 

cy
lin

de
r 

cle
ara

nc
es on

 

2.
 

In
str

um
en

t air 
co

m
pr

es
so

r 

B
 

� 
Mo

re than
 

15% 

of
 

inte
r 

co
ole

r 

tub
cs and 10% 

of
 

afte
r 

to
 

avo
id 

lea
ka

ge
s. H

P 
cy

lin
de

r 

cle
ara

nc
es on

 
hig

her
 

side
. 

1.
 

In
str

um
en

t air 
co

m
pr

es
so

r A
: 

Mo
re than

 

20% 

of
 

tub
es of

 
int

er 

co
ole

r are 

no
tic

ed
 as

 

co
mp

res
so

r unit
 

engc
y. Res 

co
m

pr
es

sin
g 

ele
me

nts
, less
 

fri
cti

on
, 

noi
se and 

vib
rat

ion
. 

co
m

pr
es

so
rs:

 

alw
ays

 a 
risk

 of
 

uni
t 

sh
utd

ow
n due to

 
un

av
ail

ab
ili

ty
 of

 
co

m
pr

es
so

r. It
 

is
 

lea
rne

d that
 

bot
h 

inte
r 

co
ole

r 

tub
es and aft
er 

co
ole

r 
hig

her
 

air 
co

m
pr

es
so

r C
- 

Mo
re than

 

30% 

of
 

tub
es are 

ma
de 

dum
my

 to
 

avo
id 

mad
e 

dum
my

 

fo
llo

w
s: Som

e 

se
rio

us
 

fac
ts 

wit
h 

res
pe

ct to
 

the 

co
nd

iti
on

 of
 

co
m

pr
es

so
r 

un
its in

 
the 

pla
nt are 
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 DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

rc HPT 

M
od

ule
, Air 

Te
mn

pe
rat

urc
 

Co
ntr

oll
ing

 

sy
ste

n, 

Ch
ille

r A
C

 

pla
nt,

 Air 

co
mp

res
so

r uni
t 

xii.
 

Ot
her

 

vis
ua

l 

ob
se

rv
at

io
ns

 

xi. 

Blu
e 

m
atc

hin
g tes
t: 

HPT
 

inn
er and 

ou
ter

 

ca
sin

gs
 and 

rot
or 

x.
 

Ov
ali

ty 
che

ck 
ix. 

Ma
gn

eti
c 

Pa
rtic

le 

ins
pe

cti
on

 

vii
i. 

Ru
n-o

ut tes
t. 

sa
ri

. 
'l

A
m

b
e
a
c
 

vii. 
Co

nca
vit

y of
 

cou
pli

ng
 

face
 Go

v. 
Co

 

Vi. 

Ro
tor

 

loc
k 

bla
de

 

m
ec

as
ur

em
en

l 

V
 

Ov
er-

sp
ee

d test
 

iv. 
Ba

lan
cin

g
sp

ec
tru

m 

a
td

 

iii. 

Re
pla

ce
me

nt of
 

roto
r &

 
cas

ing
 

sea
lin

g stri
p &

 
its 

ii. 

Ra
dia

l, 

Ax
ial 

cle
ara

nc
e and 

Al
ign

me
nts

 

chc
ck 

i 

Me
tall

ogr
aph

y and 
har

dne
ss mo

dul
e is

 
to

 
be

 
ref

ur
bis

he
d. Thi

s 

mo
ule

 is
 

to
 

be
 

un
de

rgo
ne

 

va
rio

us tes
ts like
: 

into
 

co
ns

ide
rat

ion
s, its 

cri
tic

al 

nat
ure

 and 

im
po

rta
nc

e in
 

the 

pow
er 

co
nv

ert
ed

 

into
 

ele
ctr

ica
l 

ene
rgy

 by
 

the 
ge

ne
rat

or.
 wh

ich
 

pre
ssu

re 

ene
rgy

 of
 

stea
m 

is
 

co
nv

ert
ed

 into
 

kin
eti

c 

ene
rgy

 and then
 

kin
eti

c 

en
erg

y is
 

Ge
ne

rat
ion

 of
 

ele
ctr

ici
ty from

 

stea
mn

 

req
uir

es 

Tu
rbi

nes
 for the 

ex
pa

nsi
on

 of
 

stea
m by

 
vir

tue
 of

 

em
erg

enc
y that

 

aris
es due to

 
any 

fai
lur

e in
 

run
nin

g unit
 or

 
dur

ing
 

cap
ital

 

ov
erh

au
lin

g of
 

uni
t. Als

o, this
 

ref
ur

bis
he

d HPT 

mo
du

le can be
 

used
 in

 
uni

t 6,7 
&

 
8 &

 
Par

as TPS Uni
t 4 &

 
5 

for any sea
lin

g, 

bet
ter 

eff
ici

en
cy

 up
 

to
 

des
ign

ed 

eff
ici

en
cy

 and to
 

have
 

im
pro

ved
 

Tu
rbi

ne heat
 

rate
. 

6,7 

&
 

8 &
 

Par
as TPS Uni

t 4 &
 

5w
hic

h was 

rem
ov

ed
 

from
 

Un
it6

 to
 

hav
e 

be
tte

r 

int
er-

sta
ge

 

com
po

nen
ts and its 

rep
air wor

k 

inv
olv

ed.
 The 

sch
em

e is
 

to
 

Re
fur

bis
h 

Spa
re HPT 

Mo
dul

e unit
 etc. The 

Ca
pit

al 

ove
rha

ul 

per
iod

 

var
ies from

 40
 

to
 

45
 

days
 

dep
end

ing
 

upo
n the 

con
dit

ion
 of

 
the che

ck the 

he
alt

hin
ess

 of
 

its 
cri

tic
al 

co
mp

on
en

ts such
 as

 
Ro

tor
, 

bla
des

, 

sea
ls, 

Int
er-

sta
ge sea

ls hou
rs. 

Du
rin

g each
 

Ca
pit

al 

ov
erh

aul
 the HP, IP

 
and LPT 

tur
bin

e 

ope
ned

 for 
ser

vic
ing

 and to
 

res
pe

cti
ve

ly.
 The 

Ca
pita

l 

ov
erh

au
lin

g of
 

the 
Ste

am
 

tur
bin

e is
 

done
 

afte
r 

eve
ry 

500
00 

run
nin

g 

6,7 

&
 

8 T
G

 

sets
 are 

sup
pli

ed
 &

 

co
mm

iss
ion

ed
 by

 
M/s 

BH
EL 

in
 

20
07

,20
10

 &
 

201
6 

Par
li TPS uni
t 6,7 

&
 

8 &
 

Par
as TPS Uni

t 4 &
 

5 
tur

bin
es are of

 
ide

nti
ca

l Sc
hem

e 1.3:
 

Re
fu

rb
ish

m
en

t of
 

spa
re HPT

 

Mo
du

le 

Engino
enng. ma

ch
ini

ng
. 

ge
ne

rat
ion

, 
spa

re HPT 

stea
m flow

 

aff
ect

ing
 the 

tur
bin

e 

out
put

 and 

sea
lin

g 

stea
m 

lea
kag

es 

thr
oug

h 

gla
nd 

are
as.

 

Ta
kin

g 

the 
inte

r 
stag

e 

sea
lin

g 

bet
we

en 

sta
ges

 has been
 

de
ter

ior
ate

d 

res
ult

ing
 in

 
the 

sho
rt 

cir
cu

it of
 

tur
bin

e was 

co
ns

um
ing

 

mo
re than

 675 

ton
nes

 of
 

ste
am

 to
 

ge
ne

rat
e 250 MW.
 

Ov
er the 

ye
ars

, 

A
t 

pre
sen

t the 

spa
re HPT

 

mo
du

le 

at
 

Par
li TPS 

is
 

de
fec

tiv
e and 

nee
ds 

ref
urb

ish
me

nt.
 H

P 

de
sig

n. Par
li TPS unit
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5 

DPR 

on
 

Re
fu

rb
ish

me
nt of

 
spa

re HPT 

Mo
du

le,
 Air 

Te
mp

era
tur

e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 
pla

nt, A
n 

co
mp

res
so

r unit
 lAn

te sar
i, Tal 

tu
rb

in
e. 

mo
dul

e is
 

hav
ing

 

hig
her

 

cos
t. 

eff
ici

en
cy

 of
 

H
P 

Tu
rbi

ne and 

red
uce

d 

do
wn

tim
e 

dur
ing

 any 

em
crg

en
cy

 

aris
e 

na
cc

ou
nt of

 
H

P 

and this 

ref
urb

ish
ed

 

HPT 

mo
dul

e will
 be

 
av

ail
ab

le for the 
rep

lac
em

cn
t for 

ma
int

ain
ing

 the rep
lac

ed
 

dur
ing

 

of Engh nGerin
g 

an
d 

R
es

g 

5.
 

Due 
to

 
4.

 

Inc
rca

se 

nu
mb

ers
 of

 
for

ced
 

ou
tag

es.
 

3.
 

Hig
h 

dow
n tim
e 

du
rin

g any 

fai
lur

e on
 

acc
ou

nt of
 

HPT
 

mo
du

le.
 

2.
 

Inc
rea

se in
 

HPT 

ex
ha

ust
 

tem
pe

rat
ur

e and 

lea
k-o

ff 

stea
m from

 

gla
nd 

are
as.

 

1.
 

Lo
we

r in
 

ef
fic

ien
cy

 of
 

H
P 

Tu
rbi

ne
. cu

rre
nt

 

co
nd

iti
on

 of
 

the HPT
 

may
 

res
ult

 

int
o: 

Af
ter

 the 

di
sc

us
sio

n wit
h the 

on
sit

e 

en
gi

ne
er

s and 

m
ain

ten
an

ce
 

tea
m at

 
pla

nt 

it is
 

lea
rn

ed
 

tha
t 

Fig
ure

 

1.8
: 

Cu
rre

nt 

co
nd

iti
on

 of
 

the 

spa
re HPT

 

to
 

be
 

re
fu

rb
ish

ed
. 

co
ns

id
er

ati
on

s, its 
cri

tic
al 

nat
ure

 and 

im
po

rta
nc

e in
 

the 
pow

er 

ge
ne

rat
ion

, 

spa
re HPT 

mo
dul

e 1s
 

aff
ec

tin
g the 

tur
bin

e 

ou
tpu

t and 

sea
lin

g 

stea
m 

lea
ka

ge
s 

thr
ou

gh
 

gla
nd 

are
as.

 

Ta
kin

g into
 sea

lin
g 

be
tw

een
 

sta
ges

 has bee
n 

de
ter

io
ra

ted
 

res
ult

ing
 in

 
the 

sho
rt 

cir
cu

it of
 

stea
m flow

 

co
ns

um
ing

 

mo
re tha
n 675 

ton
ne

s of
 

ste
am

 to
 

ge
ne

rat
e 250 MW.
 

Ove
r the 

ye
ars

, the 
inte

r 

sta
ge 

A
t 

xiii
. 

Hy
dra

uli
c test

 if
 

blue
 

ma
tch

ing
 not 

po
ssi

ble
 

COH
 of

 
the unit

 and the 
rep

lac
cd

 

HPT 

mo
dul

e will
 be

 
sen

t for 
re

fu
rb

ish
m

en
t 

Will
 be

 

be
ne

fic
ial

 to
 

hav
e 

spa
re PT

 
mo

du
le 

wh
ich

 can be
 

H
P 

tur
bin

e 

mo
du

le 

re
fu

rb
ish

m
en

t is
 

the only
 

op
tio

n to
 

cop
c up

 
with

 

pre
scn

t 

iss
ue

s as
 

new HPT 

ba
rrin

g 

jam
mi

ng
, a

t 
cach

 

trip
pin

g unit
 

nce
ds 48

 
to

 
72

 
Hrs

. for re
 

rol
lin

g. 

pre
sen

t the 

spa
re HPT

 

mo
du

le at
 

Pa
rli 

is
 

de
fec

tiv
e and 

nee
ds 

re
fu

rb
ish

m
en

t. H
P 

tur
bin

e was 
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6 

DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

re HPT 

M
od

ule
, Air 

Te
m

pe
rat

ur
e 

Co
ntr

oll
ing

 

sy
ste

n, 

Ch
ille

r A
C

 
pla

nt,
 Air 

co
mp

rcs
so

r unit
 

an
d 

pro
po

sed
 to

 
get the H

P 

mo
du

le 

ref
urb

ish
me

nt from
 

OEM
. 

can be
 

car
rie

d out in
 

spa
re tim
c and can be

 
uti

liz
ed

 for 
oth

er uni
t. 

Co
ns

idc
rin

g the 

ab
ov

e, 

it is
 rea
dy 

at
 

site
, as

 
HPT 

mo
du

le can be
 

dir
ec

tly
 

rep
lac

ed
, and the 

ov
erh

au
lin

g of
 

the H
P 

Tu
rbi

ne
 

Re
fu

rb
ish

m
en

t of
 

the HPT
 

mo
du

le will
 be

 
be

ne
fic

ial
 to

 

MS
PG

CL
. If

 
spa

re HPT
 

mo
du

le 

is
 

ad
dit

ion
al tim

e 

req
uir

ed
 for 

ref
ur

bis
him

en
t of

 
HPT 

mo
du

le and 

avo
id 

ge
ne

rat
ion

 

los
s. 

can 

dir
ect

ly be
 

rep
lac

ed
. 

He
nce

, it is
 

ess
en

tia
l to

 
hav

e 

a 
spa

re HPT 

mo
dul

e so
 

as
 

to
 

sav
e the an
oth

er uni
t, 

eit
her

 

Par
li 

U#6
, 

7 &
 

8,
 &
 

Par
as 

U#
4,5

the
 

spa
re 

HP
Tm

od
ule

 

wh
ich

 is
 

rew
ork

ed
 

cle
an

ing
 of

 
bla

des
 and 

oth
er tes
ts if

 
req

uir
ed

 so
 

that
 

aga
in in

 
the nex
t 

com
ing

 

ov
erh

au
l of

 R
ec

om
m

en
da

tio
n:

 pla
nts

 in
 

the 

co
un

try
 / 

inc
lud

ing
 

MS
PG

CL
 

int
ern

al 

cyc
le. 

tim
e will

 be
 

high
 in

 
ab

sen
ce 

of
 

spa
re 

mo
du

le and very
 

long
 

lead
 

tim
e of

 
m

an
uf

ac
tur

ing
 

un
fo

re
se

en
 

ou
tag

e on
 

ac
co

un
t of

 
co

m
po

ne
nt

 

fai
lur

e. In
 

suc
h an

 
ev

en
t the 

re
sto

ra
tio

n 

re
su

lt in
 

life
 

ex
te

ns
io

n.
 mo

du
le can be

 
kep

t 

rea
dy for the nex

t 

ov
erh

au
l of

 
any uni
t. 

Eve
n 

alt
ern

ate
 use will
 

re
qu

ire
ne

nt
 

onl
y, 

wh
ich

 

will
 

red
uce

 the 
inv

en
tor

y cos
t as

 
we

ll. 

Als
o, the 

TPS sha
ll help
 in: abo

ve 

it 
also

 

stu
die

d that
 the 

spa
re HPT 

mo
du

le for Uni
t 6,7 

&
 

8 
Par

li TPS 

&
 

Uni
t 4,5 

Par
as 

The 

abo
ve 

be
ne

fits
 are 

ex
pe

cte
d to

 
yie

ld 

im
pr

ov
em

en
ts in

 
pla

nt lev
el 

pa
ram

ete
rs.

 

Ap
art from

 

Engnnen
ho R

e 

mo
dul

e can 

dir
ect

ly be
 

rep
lac

ed
 and the 

rep
lac

ed
 

HP
Tm

od
ule

 can be
 

sen
t for 

ch
eck

ing
 and 

that
 

du
rin

g the 

ca
pit

al 

ov
erh

au
l of

 
the 

uni
ts 

6 &
 

7an
d 

Par
as uni

t 4 &
 

5(a
s 

a 
com

mo
n 

poo
l) HPT so

lve
d wit
h 

re
fu

rb
ish

m
ne

nt
. 

Th
us,

 the 

sch
em

e is
 

to
 

ref
ur

bis
h one 

spa
re HPT

 

mo
du

le wit
h us

 
so

 

Pr
es

en
tly

 

Pa
rli TPS has 

a 
spa

re HPT
 

mo
du

le tha
t has 

som
e 

pr
ob

lem
s. 

Th
ese

 

de
fcc

ts can be
 

ex
pe

rie
nc

es 

or
 

inc
ide

nc
es

 etc.
 

risk
 

as
so

cia
ted

 

wit
h HPT
 

mo
du

le,
 

Ins
tan

ce
s of

 
fai

lur
e of

 
HPT 

mo
du

le 

at
 

va
rio

us
 

pow
er 

c)
 

Oth
er 

iss
ue/

 

risk
: -

Hig
her

 unit
 

out
age

 

lea
din

g to
 

high
 

ge
ne

rat
ion

 

loss
, 

Hig
h 

lev
el of

 

ex
ist

ing
 

uni
ts hav
e 

co
mp

let
ed

 @
 

16, 13
 

&
 

7 
yea

rs of
 

op
era

tio
n, the
re is

 
po

ssi
bil

ity
 of

 

b)
 

Pr
ot

ec
tio

n 

ag
ain

st 

un
fo

re
se

en
 

ou
tag

e/ 

br
ea

kd
ow

n and long
 

rev
iva

l 

tim
e: 

- A
s 

the 

ref
ur

bis
he

d 

aft
erw

ard
s 

&
 

spa
re 

par
ts can be

 
pro

cu
red

 

afte
r 

tho
rou

gh
 

ins
pe

cti
on

 and as
 

per 

a)
 

Le
sse

r 

In
ve

nt
or

y:
 -

Co
mp

let
e 

ov
erh

au
lin

g of
 

the used
 old HPT 

mo
dul

e can be
 

don
e 
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7 DPR 

on
 

Re
fur

bis
hm

en
t of

 
spa

rc HPT 

Mo
du

lc, Air 

Te
mp

era
tur

e 

Co
ntr

oll
ing

 

sys
tem

, 

Ch
ille

r A
C

 

pla
nt, Air 

co
mp

res
so

r unil
 

fram
e is

 
dam

age
d 

res
ult

ing
 in

 
imp

ure
 air 

ent
eri

ng
 in

 
PCR 

&
 

VFD roo
m. en

ter
ing

 

PCR
. AIl 

AHU
 air 

filt
er are 

fou
nd 

da
ma

ge
d. Als

o 

AHU
 

str
uc

tur
e and air 

filt
er 

is
 

dif
fic

ult
. Air 

filt
er gets

 

fal
len

 

co
mp

let
ely

 due to
 

dam
age

d 

fram
e 

res
ult

ing
 in

 
im

pur
e air 

PCR AHU
 

filt
er 

fram
e is

 
rus

ted
 and 

da
ma

ge
d due to

 
wh

ich
 air 

filt
er 

fitt
ing

 on
 

its 
po

sit
ion

 mo
tor 

is
 

tak
ing

 

hig
her

 

cu
rre

nt.
 trip

pin
g o

f 

Co
nd

en
sat

e 

wa
ter pum

p and 

ch
ille

d 

wa
ter pum

p due to
 

mo
tor

 

ov
erl

oa
d as

 pum
p as

 
the

se 

pum
p are in

 
ser

vic
e

sin
ce 

co
mm

iss
ion

ing
 i.e. 

sin
ce 16

 
yea

rs. 

Fre
qu

en
t 

Fig
ure

 1.9:
 

Da
ma

ged
 

chi
lle

r 

ass
em

bly
 

elA
riteg

ae 

*
G

o
v

, C
o

u
 

Eng
neei

n. 
and 

A
 

ser
vic

e due to
 

dam
age

d 

pis
ton

. pro
toc

ol R22 

ref
rig

era
nt nec

d to
 

be
 

pha
sed

 out.
 It

 
is

 
ob

ser
ve

d that
 

ch
ille

r 

uni
t-1

 is
 

out of
 

Ch
ille

rs at
 

Un
it#

6 

wo
rks

 on
 

VCR
 

sys
tem

 and 

usi
ng R22 

as
 a 

ref
rig

era
nt and as

 
per 

Mo
ntr

eal
 

rec
om

m
en

da
tio

ns
 are 

pro
vid

ed
 

her
e: 

The 

im
po

rta
nt 

ob
ser

va
tio

ns
 

abo
ut 

the
se 

sys
tem

s and 

co
mp

on
en

ts and the 

co
rre

sp
on

din
g 

and may 

end
ing

 up
 

dam
age

 to
 

cri
tic

al 

au
xil

iar
ies

 

ele
ctr

on
ics

 

card
 and its 

ma
lfu

nc
tio

n/t
rip

pin
g. 

hig
h as

 

VFD
 

room
 and PCR
 

tem
pe

rat
ure

 are 

cu
rre

ntl
y 

bei
ng 

ma
int

ain
ed

 

nea
r to

 
thr

esh
old

 

lev
els

 üni
ts at

 
Un

it#6
 and 

pro
per

 

fun
cti

on
ing

 of
 

the
se is

 
very

 

ess
en

tia
l as

 
the risk

 of
 

unit
 

shu
tdo

wn
 is

 VFD a
ir 

han
dli

ng
 unit
 and 

coo
lin

g 

tow
er wer
e 

tho
rou

gh
ly 

ins
pe

cte
d. 

The
re are tota

l 3 

VFD
 

are
a at

 
Un

it#
6 

TP
S, 

Pa
rli

-V
 Sc
hem

e 1.4:
 

Ü
pg

ra
da

tio
n of

 
ex

ist
ing

 

ch
ille

r A
C

 

pla
nt of

 
area

 

PCR
, 

Se
rvi

ce 

Bu
ild

ing
 and 

ch
ille

r 

un
it-2

 and 

3.
 

Fr
eq

ue
nt 

m
ain

ten
an

ce
 of

 
co

nd
en

sa
te 

wa
ter pum

p and 

ch
ille

d 

wa
ter 

Ab
no

rm
al noi
se is

 
ob

ser
ve

d 

com
ing

 

from
 

chi
ller

 in
 

ser
vic

e due to
 

hig
her

 

vib
rat

ion
s in

 
chi

lle
r wa

ter 
pum

p, 

chi
lled

 

wa
ter 

pum
p, PCR air 

han
dli

ng
 

uni
t, 

scr
vic

e 

bu
ild

ing
 air 

han
d!l

ing
 

uni
t, Un

der
 this
 

sch
em

e, 

va
rio

us 

co
mp

on
en

ts and 

sys
tem

s suc
h as

 
wa

ter 

coo
led

 

ch
ille

r, 

co
nd

en
ser

 

The 

ex
pe

rt 

team
 

also
 

vis
ite

d the 

ex
ist

ing
 

ch
ille

r A
C

 
pla

nt at
 

va
rio

us
 

lo
ca

tio
ns

 in
 

Un
it#

6. 
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Ref
urbi

shm
ent 

Con
troll

ing 
Fig

ure
 

1.1
1: 

Da
ma

ged
 

ins
ula

tio
n of

 
chi

lled
 

wat
er 

pip
elin

e of
 

chi
ller

 

Ins
ula

tio
n of

 
ch

ille
d 

wa
ter 

pip
eli

ne
 is

 
dam

age
d due to

 
age

ing
. 

Fig
ure

 

1,1
0: 

Da
ma

ge
d 

filt
er and 

fra
me

s of
 

AHU
 

filt
er 

sy
ste

n, 

Ch
ille

r 

DPR on
 of
 

spa
re HPT 

Mo
dulc

, Air 

Tem
pera

ture
 A
C

 
pla

nt, Air 
co

mp
rcs

so
r uni
t 



Pag
e 1

9 

nD
oh

rh
is

hm
en

t 

of
 

spa
re HPT 

Mo
du

lc,
 Alr 

Te
mp

ela
tur

e

Co
nu

om
g 

sys
tcm

, 

Ch
ille

r A
C

 
pla

nt, Air 
co

mD
res

sor
 unit
 

atA
nbe

g ao
n, 

( (P
 Fig

ure
 

1.1
3: 

Da
ma

gcd
 

str
uc

tur
e of

 
AHU 

Co 

a
n

d
:
 

Fig
ure

 
1.1

2: 

Da
ma

ge
d 

ins
ula

tio
n of

 
ch

ille
d 

wa
ter 

pip
eli

ne
 of

 
chi

ller
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0 

DPR
 on

 
Re

fu
rb

ish
1n

cn
t of

 
spa

rc HIP
T 

M
od

ulc
, Air 

Te
mp

era
tur

e 

Co
nt

ol
ln

g 

sys
tcm

, 

Ch
ille

r A
C

 
pla

nt,
 Air 

co
mb

res
so

r unit
 

kng
nee

rng
 

and
, 

res
ult

ing
 in

 
red

uc
ed

 

inv
en

tor
y of

 
spa

res
. 

cm
erg

en
cy

 and uni
t 

tri
pp

ing
 and 

hen
ce 

ge
ne

rat
ion

 and 

fin
an

cia
l 

los
ses

. 
Les

s 
m

ain
ten

an
ce

 

co
m

pr
es

so
rs will

 

inc
rea

se.
 

Im
pro

ve
d 

av
ail

ab
ilit

y of
 

air 
co

mp
res

so
rs wil

l 

help
 in

 
av

oid
ing

 

of
 

the old 

co
mp

res
so

r 

R
ec

om
m

en
da

tio
n:

 
res

ult
ing

 in
 

dam
age

 to
 

cri
tic

al 

au
xil

iar
ies

 

ele
ctr

on
ics

 

card
 and its 

m
alf

un
cti

on
/tr

ip
pi

ng
. 

Ris
k of

 
uni

t 

sh
utd

ow
n as

 
VFD

 

roo
m and PCR

 

tem
pe

ra
tu

re
 are 

m
ain

tai
n1

ng
 on

 
hig

he
r side
 

Fig
ure

 

I.1
4: 

Da
ma

ge
d 

str
uc

tur
e of

 
AHU

 

with
 a 

new one will 
red

uce
 

au
xil

iar
y 

pow
er 

co
ns

um
pti

on
. 

A
va

ila
bi

lit
y of

 

po
ssi

ble
. The new air 

co
m

pr
es

so
r wil
l 

red
uce

 

op
er

ati
on

al and 

m
ain

ten
an

ce
 

co
sts

. 

Re
pl

ac
em

en
t Ex

ist
ing

 Air 
Ha

nd
lin

g unit
 by

 
rep

lac
ing

 

with
 

new 

ene
rgy

 

eff
ici

en
t air 

ha
nd

lin
g 

uni
ts as

 
soo

n as
 wh
ich

 may lead
 to

 
trip the 

ent
ire pla
nt 

fre
qu

en
tly

. 

Th
ere

for
e it is

 
rec

om
me

nd
ed

 to
 

up
gra

de
 

are not in
 

co
nd

itio
n to

 
de

liv
er the 

de
sir

ed
 

sup
ply

 of
 

coo
led

 air to
 

the 

de
sig

na
ted

 

loc
ati

on
s 

Aft
er the 

tho
rou

gh
 

ins
pe

cti
on

 of
 

ex
ist

ing
 

ch
ille

r A
C

 
pla

nt it 
ob

ser
ve

d that
 all the 

thr
ee 

ch
ille

rs 
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1 

DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

re HPT
 

M
od

ule
, Air 

Pre
sen

tly
 

Par
li TPS alAnb

ea 

Sc
he

m
e 

R
ef

ur
bi

sh
m

en
t of

 
spa

re IPT
 

M
od

ule
: 

ie
s
a
r
i.

 

5.
 

M
ain

ten
an

ce
 

req
uir

cd
 will
 be

 
lcss

. 

and 

GO
vt 
C

o
r
 

em
er

ge
nc

y.
 

3.
 

The 

av
ail

ab
ili

ty
 of

 
new air 

co
m

pr
es

so
rs may 

avo
id 

ge
ne

ra
tio

n loss
 of

 
uni

t 

du
rin

g any 

2.
 

Les
s 

nu
mb

ers
 of

 
spa

re will 
req

uir
ed

 to
 

be
 

m
ain

tai
ne

d so
 

red
uc

ed
 

inv
en

tor
y. 

1.
 

Due 

to
 

rot
ary

 

mo
tio

n of
 

co
m

pr
es

sin
g 

ele
me

nts
, less
 

fri
cti

on
, 

noi
se and 

vib
rat

ion
. 

ad
va

nt
ag

es
 

ove
r 

oth
er typ
e of

 
co

nm
pr

es
so

rs:
 

typ
e air 

co
m

pr
es

so
rs wit

h 

scr
ew

 

pr
es

su
re.

 
m

ain
ten

an
ce

 
the

re i
s a 

nee
d to

 
ope

n 

in
ter

co
nn

ec
tin

g 

val
ve and 

car
ry out 

m
ain

ten
an

ce
 

un
der

 

co
m

pe
lle

d 

them
 to

 
car

ry the risk
 of

 
bot

h 

uni
ts 

tri
pp

ing
 and 

ge
ne

ra
tio

n los
s. 

He
nc

e, at
 

the tim
e of

 

Th
ere

 is
 

alw
ay

s 

a 
risk

 of
 

uni
t 

sh
utd

ow
n due to

 
un

av
ail

ab
ili

ty
 of

 
co

m
pr

es
so

r. Sc
he

me
 

No
.1.

2: 

U
pg

ra
da

tio
n of

 
re

cip
ro

ca
tin

g 

co
m

pr
es

so
r into
 

scr
ew

 

co
m

pr
es

so
r at

 
U#b

: 

im
po

rta
ntl

y, 

red
uc

tio
n in

 
CO, 

em
iss

ion
. 

br
ea

kd
ow

ns
 of

 
co

nd
en

sat
e 

po
lis

hin
g unit

 

op
era

tio
ns

, 

Les
s 

ene
rgy

 

co
ns

um
pti

on
 and mos

t 

A
C

 

UPS 

ba
tte

rie
s, 

im
pro

ve
d and 

ac
cu

rat
e 

qu
ali

ty of
 

SW
AS LAB

 

sam
ple

s, 

red
uc

tio
n in

 

Se
rvi

ce air 
co

m
pr

es
so

rs,
 

im
pro

ve
d 

av
ail

ab
ili

ty
 of

 
220 VDC

 

ba
tte

rie
s, 24

 
VDC

 

ba
tte

rie
s, 

415
V 

Im
ain

ten
an

ce
 

cos
t of

 
HT

/LT
 

Sw
itc

hg
ea

r 

ea
uip

m
en

t. 

red
uc

tio
n in

 
br

ea
kd

ow
ns

 of
 

in
str

um
en

t and 

av
ail

ab
ilit

y of
 

HT
/LT

 

Au
xil

iar
ies

 to
 

im
pro

ve 

ge
nc

rat
ion

, 

red
uc

tio
ns

 in
 

op
era

tio
n and 

Sc
he

m
e 

No
.1.

1 

De
sig

nin
g, 

Er
ec

tio
n 

&
 

Te
m

pe
ra

tu
re

 

Co
nt

ro
lli

ng
 

sys
tem

 at
 

U#
6,7

: 

Co
mm

iss
ion

ing
 Air 

5.0 
CO

NC
LU

SI
ON

 

em
pe

ra
tu

re
 

Co
nu

ol
ln

g 

sy
ste

m,
 

Ch
ille

r A
C

 
pla

nt,
 Air 

co
m

pr
es

so
r uni
t 

has 

that
 

du
rin

g the 

ca
pit

al 

ov
erh

au
l of

 
the 

un
its

6 

&
 

7an
d 

Par
as unit

 4 &
&

 
5(a

s a 
com

mo
n 

poo
l) HPT
 so

lve
d wit
h 

re
fu

rb
ish

m
en

t. 

Th
us,

 the 

sch
em

e is
 

to
 

re
fu

rb
ish

 one 

spa
re HPT

 

mo
du

le wit
h us

 
so

 sna
re HPT

 

mo
du

le tha
t has 

som
e 

pr
ob

lem
s. 

Th
ese

 

de
fec

ts can be
 N

o.1
.3 

hen
ce 

it 
wil

l be
 a 

re
lia

bl
e 

m
ain

ten
an

ce
 

pr
oc

es
s. 

4.
 A
 

new air 
co

m
pr

es
so

r will
 be

 
a 

qu
ali

ty job as
 

co
mp

are
d to

 
re

pl
ac

em
en

t of
 

rep
�iY

�eD
art

s 

air 
co

m
pr

es
so

rs
. 

So, in
 

ord
er to

 
ens

ure
 

av
ail

ab
ili

ty
 of

 
co

m
pr

es
so

rs,
 it is

 
pro

po
sed

 to
 

rep
lac

e 

re
cip

ro
ca

tin
g 

Scr
ew

 

typ
e 

co
m

pr
es

so
r 

off
ers

 

fo
llo

wi
ng

 

U#6
 to

 
U#

7) and run bot
h 

un
its wer
e the onl
y 

op
tio

ne
d left

 to
 

wit
h the 

tea
m.

 

Th
ese

 

in
cid

en
ts lea

din
g the uni
t 

sh
utd

ow
n 

co
nd

itio
n, A

t 
such

 

tim
es 

op
en

ing
 the 

in
ter

co
nn

ec
tin

g 

val
ve 

(be
tw

ee
n 

Th
ere

 are 
ma

ny 

in
cid

en
ts 

rep
or

ted
 in

 
the pas

t of
 

co
mp

let
e 

un
av

ail
ab

ili
ty

 of
 

the
se 

co
m

pr
es

so
rs 

ere
cte

d and 

co
m

m
iss

io
ne

d as
 

pro
vid

ed
 in

 
the 

sch
em

e 

1 of
 

DPR
 1.

 
Thi

s 

sha
ll lead

 to
 

im
pro

ve
d 

and mu
st be

 
co

m
m

iss
io

ne
d wit
h 

im
me

dia
te 

eff
ect

. 

To
tal 11

 
air 

wa
she

rs 

mu
st be

 
new

ly 

de
sig

ne
d, 

It
 

is
 

th
er

ef
or

e 

re
co

m
m

en
de

d tha
t a 

new air 
ha

nd
lin

g 

sys
tem

 for 

te
m

pe
ra

tu
re

 

co
ntr

ol 
Is

 
es

se
na

l 

of
 

En
erg

y 

Ef
fic

icn
t 
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2 

DPR
 on

 
Re

fu
rb

ish
m

en
t of

 
spa

rc HPT 

M
od

ule
, Air 

Te
m

pe
rat

ur
e 

Co
ntr

oll
ing

 

sy
ste

m,
 

Ch
ille

r A
C

 

pla
nt.

 Air 

co
nn

re
ss

or
 unii
 

Sa
ri 

Ta
A 

beao 

v 
Co 

9 
and

 

En
gin

ee
rin

g 
A

ss
oc

iat
e 

Pr
of

es
so

r in
 

M
ec

ha
ni

ca
l 

Dr. 

Sh
ara

d V
. 

K
sh

irs
ag

ar
 

En
gin

ee
rin

g 
As

so
cia

te 

Pr
of

es
so

r in
 

M
ec

ha
ni

ca
l 

Dr. C
. 

M
. 

Se
w

at
ka

r 

Sc
he

m
e 

N
o.

1.
4 

res
ult

ing
 in

 
red

uc
ed

 

inv
en

tor
y of

 
spa

res
. 

em
erg

en
cy

 and uni
t 

tri
pp

ing
 and 

hen
ce 

ge
ne

rat
ion

 and 

fin
an

cia
l 

los
se

s. Les
s 

m
ain

ten
an

ce
 

co
mp

res
so

rs will
 

inc
rea

se.
 

Im
pro

ve
d 

av
ail

ab
ilit

y of
 

air 

co
mp

res
so

rs will
 

help
 in

 
av

oid
ing

 

co
mp

res
sor

 

with
 a 

new one will
 

red
uce

 

au
xil

iar
y 

pow
er 

co
nsu

mn
pti

on
. 

Av
ail

ab
ilit

y of
 new air 

co
mp

res
so

r will
 

red
uce

 

op
era

tio
na

l and 

ma
int

en
an

ce
 

cos
ts. 

Re
pla

ce
me

nt 

of
 

the old 

ha
nd

lin
g uni

t by
 

rep
lac

ing
 

with
 new 

ene
rgy

 

eff
ici

en
t air 

ha
nd

lin
g 

uni
ts as

 
soo

n as
 

po
ssi

ble
. The 

may lead
 to

 
trip

 the 
ent

ire pla
nt 

fre
qu

en
tly

. 

Th
ere

for
e it is

 
rec

om
me

nd
ed

 to
 

up
gra

de
 

ex
ist

ing
 air 

to
 

get the H
P 

mod
ule 

ref
urb

ish
me

nt from
 

OEM
. car

rie
d out in

 
spa

re time
 and can be

 
uti

liz
ed for 

oth
er uni
t. 

Co
nsi

de
rin

g the 
abo

ve,
 it is

 
pro

po
sed

 

at
 

site
, as

 
HPT 

mo
dul

e can be
 

dir
ect

ly 

rep
lac

ed,
 and the 

ov
crh

aul
ing

 of
 

the H
P 

Tu
rbi

ne can be
 

Re
fur

bis
hm

ent
 of

 
the HPT 

mo
dul

e will
 be

 
be

ne
fic

ial
 to

 
MS

PG
CL

. If
 

spa
re HPT 

mo
dul

e is
 

rea
dy 

add
itio

nal
 

time
 

req
uir

ed for 

ref
urb

ish
me

nt 

of
 

HPT 

mo
dul

e and 

avo
id 

ge
nc

rat
ion

 

loss
. 

�re
ctl

y 

be
 

rep
lac

ed
. 

He
nce

, it is
 

ess
en

tia
l to

 
hav

e 

a 
spa

re HPT 

mo
dul

e so
 

as
 

to
 

sav
e the uni

t, 

eith
er Par
li U

# 

6,7 

&
 

8,
 &
 

Par
as U#4

. 5 
the 

spa
re HPT 

mo
dul

e 

wh
ich

 is
 

rew
ork

ed
 can 

Cle
ann

g of
 

bla
des

 and oth
er test

s if
 

req
uir

ed 

so
 

that
 

aga
in in

 
the nex
t 

com
ing

 

ov
erh

aul
 of

 
ano

the
r 

Engineonn
o R
o 

are not in
 

co
nd

itio
n to

 
del

ive
r the 

des
ire

d 

sup
ply

 of
 

coo
led

 air to
 

the 

de
sig

na
ted

 

loc
ati

on
s 

wh
ich

 

and VFD
 

are
a at

 
Ün

it#
6 

TP
S, 

Pa
rli

-V
: 

Aft
er the 

tho
rou

gh
 

ins
pe

cti
on

 of
 

ex
isti

ng
 

chi
ller

 A
C

 

pla
nt 

it 
ob

ser
ved

 that
 all the 

thr
ee 

ch
ille

rs 

U
p 

gra
dat

ion
 of

 
exi

stin
g 

chi
ller

 A
C

 

pla
nt of

 
area

 

PCR
, 

Ser
vic

e 

Bu
ild

ing
 

mo
dul

e can 

dir
ect

ly be
 

rep
lac

ed and the 

rep
lac

ed HPT 

mo
dul

e can be
 

sent
 for 

che
ck1

ng
 and 
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