DESIGN, MANUFACTURING, SUPPLY, INSTALLATION SUPERVISION, COMMISSIONING, STARTUP & PERFORMANCE TESTING OF NEW

CENTRIFUGAL COMPRESSORS AND MODIFICATIONS OF EXISTING TURBO COMPRESSORS TRAINS
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Sr. No. (Bidder Query OGDCL Response (25-03-2019)
AA  |Following information's are still needed after site visit (13-03-2019)
A detailed drawing of the gas turbine rotor and shaft end Not available with OGDCL. Successful Bidder to corrdinate with Turbine OEM during detailed engineering phase as already
mentioned in the tender.
. Upgrade activity is under contract signing between Turbine OEM and OGDCL. However, any such information, Bidder may ask
f A torsional analysis of the gas turbine rotor after planned upgrade directly from the OEM (SOLAR contact person already nominated) as OGDCL already asked SOLAR to provide relevant
i If possible more information’s about the planned upgrade on the SOLAR gas turbine Bidder to ask specific information in this regard.
Kindly provide the clear details of existing Lube Oil Systemincluding Grade Category,Pressure to Shell Turbo T-46 is used as lube oil. P&IDs already provided in the tender also uploaded in clarification. Furthermore, please see
BB Compressor, Temperatue and Quantity of Lubricating Oil. attached document for further information.
Upgraded Mars 100-16000 Engine is mentioned in Attachment-1 of Compressor Date Sheet(0220-DS-1701-0). Upgrade activity is under contract signing between Turbine OEM and OGDCL. However, any such information, Bidder may ask
directly from the OEM (SOLAR contact person is nominated and informed through Clarification 1) as OGDCL already asked SOLAR
Pleaseclarify that whether the existing Engine will be upgraded. If, it is to be upgraded,pleaseprovidethe following documents |to provide relevant data/information to all prospective bidders.
of the upgraded Gas Turbine:
- Environment data of design point performance (ambient temperature, ambient humidity and barometric pressure)
- Corresponding power-rotation speed curve of Gas Turbine design point performance
cc |- P&ID Diagram
- Instruments details
- /0 list
- Shaft head size
- Logic diagram

- Dynamical model of Gas Turbine Rotor
- General Layout Drawing with Height of Center.
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l NEHAL DESCRIPTION il

il System Schemati
he Lube O1 atic (149291) whenp,
B reading this

e 5l system in?lu.des the lubricating oil &
u o il serve a distinct and separate functi
o 5Y8 " Both gystems are supplied oil from

te "

to t l
Bection, |
i:;wm and the BErvo of]
» and they gr, ¢ o *Ystem,

the 1 f
main lube (] r&m-?::: tzlxg

oil system provides oil for the engine, acces
’ 2Ty

rioabiE t bearings
g8. gearqu, ge€ar unit,

mhe V2" equipmen
o oil system generates high pressure servo o

Thzﬁz;ydrauljc fuel control actuator, servo valves, antzi ol flow to operate the

o8 ustor pleed valve and the variable inlet guide vanes, actuators for the engine

641 petroleum Lubricating Oil

o selection of a qualified lubricating oil ensures the icati

ifo of the engine and com;?onents. Petroleum 1ubru:al:lnl')'g,'rt:il,erIISt‘lé))r’:f(:(a}t;?liul‘1 (;;dlalm‘g
the ol to be us-ed ?for your mgtallation. Petroleum lubricating ol is used for n ri;zlﬂs
gperating service 11 the turbine engine and accessories, the output drive asse(;nbl
and the driven equipment. Refer to Solar Specification ES 9-224 for oth;r quahﬁejcri
ils which may be used for your installation.

/1\ CAUTION

Before changing from one lubricating oil type to
another, contact Solar Turbines Customer Services.

ists of refined paraffinic petroleum oil with suitable additives to
mical requirements in Table 6.1.1. Petroleum oil shall not

meet the physical and che
contain additives that are degradable below 984°F (140°C), or are water-separable.
1 the oil at all temperatures

Additives shall remain uniformly distributed throughout oty
2bove the pour point up to 284°F (140°C). 1SO VG 46 (5215) oil is suitable for 55¢
in cold to moderate climates. Pour point of the oil shall be 11°F (6°C) below ambient

temperature.

' NOTE .
Petroleum lubricating oil i suitable for I of ahD;
of the engine and components for 2 period ;f for
90 days. Contact Solar Turbines Cu BT

ation if storage, shippiog,

special instructions for preservail0
or down-time longer than 90 days is expect

—— ‘//
s 1o

Oy
01msdaf‘rmrmpd""

Petroleum oil cons
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8
for IS0 VG 46D

o @ o &8
6°F to 110°F (-3°C to 43'0) fO“a‘l:

>C) SSU (cSt - mm?s) Max | 235 (50.6) 8215y
St - mm?/s) Min | 46.0 (6.04)
-DESR Poi °C) Mi 390 (199)
h Point, ’

92 W 450 (237)
%r#ﬂﬁePothOC F (°C) Min : (32)\
“3‘5%’## — point, °F (°C) Max +15 (-9.5)ﬁ‘\
0| WWWWS Class b
—— | Neutralization (Total Acid) No., mgKOH/g Max 0.20
Dopi__| Neutralization (== == =
W Foam Limits, Millimeters Max o

Sequence 1 e

Sequence 2 ot

Sequence 3
D943 Oxidation Resistance, Min No. of Hours to 2.0 2000

Neutralization Number
D1298 Specific Gravity, 60/60°F (15/15°C) 0.86-0.88
D1401 Emulsion Test 40-40-0 (60)
D2788 Zinc, Weight %, Max 0.005 =
D1744 | Water, Weight, Parts Per Million, Max 200 (0.02 wt. %)
D1947 Load Carrying Capacity, 1b/in., Min 000
D2155 | Auto Ignition Temperature °F (°C) Min 500(310)
D2266 Efl?lrm Prtzzentative Characteristic, Scar Diameter, 0.90

eters max (167°F [75°C] 12

. [40kg], 1 hour) ] 1200rpm, 88.1 1b S

2210 | Viscosity Index, Min EE///

_932_'@ Sediment Vol

Dot % M 0.005
NOTES:
(1) Wi

scosity Grade per ASTM Standard D2422
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/i\ CAUTION

.-ment is not intended to operate above
golar €4V ©  operating oil temperature limits into
the

engine . —
ust have 2 pour point at least 11°F (6°C) below the minimum

1 se to ensure flow at startup. Before engine startup o
(he ollts jempera eﬁtire Jubrication system shall be at least 11°F (6°C) abo‘l:e thle

. in the e heaters and auxiliary pumps may be used to ensure proper

atur itab ,
¢ i,:; f}lll; system prior to startup.

NOTE
imum startup viscosity is 375 SSU (80 mm2/s, or
E‘é‘;'?fhjs is equivalent to grade S150 (C32) at 32°F (0°C).

.1 Oil service LIfe

NOTE
Analyze oil samples of new oil, before use. The results of
the analysis can then be used as a basis for comparison in
determining oil degradation during service life.

The service life of oil is limited by a viscosity change, an increase in Total Acid
Number, or by the presence of water. Check the oil on a regular basis (once a month) *
for contamination and degradation. Degradation varies with each application. Actual
limits must be determined by customer experience. The 0il must be drained and

replaced whenever any of the following (Eiteria is met: e

vl

—

o Viscosity increases by 20%
*  Viscosity decreases by 10% \/

* Total Acid Number is 0.4 or greater AR i
Water content is 2000 parts per million or greater
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iption of the lube )
s a functional deSERRC bed limi L Sster,

e following = fqon or to deter etggnegccr;xeinatic (Lttigor valugy iTh foy
Tl.lth the descript] the Lube Oil Sys 2 " the ;w Y
W:;r:algl‘alJl:ls. refer ¥ ot
P

ral Lube 0il Flow

) il delivered by the Majp v
_ m pmwdes 0 ¥ i ube A.
The lube °’(IB§};§;-1, BP901-2) to ¢ hiﬁﬁbﬁxﬁi niubedc()ihT;}ff il igﬂmp-‘"‘lw%
Assem]?h:]s engine 1 ied by the servo oil system ¢, thessure C:u] g
a pomundt = ssure 1S SUPPhe y L33 e Glude Vutl‘el V. i
(PCV901). & pr%leed Valve Control Actuator (L338), and fye] a

. . Ctua ane t
Actuaatt::rr gftgg)s’ to move in response to electrical signals fmm the Cong;fs : tlrﬂ
actu £ oil also flows to the Air/Oil Cooler. (HX901.1) The Votey,
A small amount %V 901-1) will divert most of the oil from cooler mpefﬂtu,e
Control Valve (T b 6 predetemined setting. Contro] valve T 01, u
oil t»emperalturi gascu:ply oil to cooler HX901-1 in proportion t, oil te901~1 th::
%‘::f:lllajillyc%gls:r HX501-1; ol flows through the Main Luge Oil Filtey, | S
FS901-2) to the oil supply manifold, then through various branch Jipg , i
lubrication. u
6.2.2 Lube Oil Pump Checks
NOTE

In the following two paragraphs, the selected Main Lyhe

Oil Pump/Motor Assembly (BP901-1 or BP901-2), is the

pump which has been selected on the contro] console.

While the standby Main Lube Qil Pump/Motor Assembly

(BP901-1 or BP901-2) is the other pump.

Therefore, in the following paragraphs, we will assume

that pump/motor assembly BP901-1 is the selected pump/

motor assembly and that pump/motor assembly BP901-2

is the standby pump/motor assembly.
When the start cy'cle begins, the control system tests the Postlube Backup Lube 01
W) (Figure 6.2.1). If the pump MP903 Pressure reaches 8 psi (55.1 k:ﬂlln
PS5 (689 KPa).standig ecoes the pum  When the pressur Garessl
—=2) Y Pump/motor assembly BP901-2 is energized.
If the standby

Pump/motor agges
the control system o

s bly BP901-2 pressure _r_egg};_qs_&psi_%

ases f}"‘f“’?-_-t(gﬁ otandby pump/motor asse%@i%ml

18 energized. If the ga1ars. s L1689 kPa), selected pump/motor assembly = =cg
%Pa), the w:t:c?IleCtEd Pump/motor asse.mbly BP901-1 pressure reaches

= the engine prelube cycle to begin-
s T G

© 1908 g
or Turbines Incorporateq s rights reserved.
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TIME
S710.9734.0

3gN134d LYVLS
.——<035SvYd X03HI :
dANd 110 38N71 NIYW Q3103138
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_ dANd 110 38N7 NIV ABONYLS
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T

WNSS3IUd 110 39N

LUBE OIL
HECK AND
PRELUBE LIMI

MAIN
pUMP C

1p
Ostiube Backup Lube Oil Pump and Selected and Standby Main Lube Oil Pump Chec

|
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ted, the prelube ¢

cks are completed, the prelube tipg

ube oil pumP Ct}ilfne out timer is the allowable tipq fgut t‘mer{

i the selected pump/motoy asg; the S| 10%%1'
mbly BP9OL e the standby pump/motor agsepy W B Wleg

# lete the prelube cycle. Whenp ¢ YB

MY
e Ty, Wl i 3

, 11

le) to comP limit of 8 psi (55.1 0i
relube ¢€y¢ low pressure -1 kPa), ,
gzafel‘ s gr%l:;’in :ne must be prelubed at a pressyre abo:eprel‘-lhe :“reh
seconds) is swwtﬁe duration of the prelube timer (5 secongy); Thi8 o [55“1%"’
continuously for time of the prelube time out timer (10 secondg), Ifths Prel
occur Wi ft:' l;f?, the PrelubE is d.one, Shegtark 18 abmted.ayg 8 reeupmuhe
times out befo ;s annunciated on the control console. If ¢}, fa

S . . .
<top non-lockout alarr (1172_25 kPa) at any time during the Prelubeube 0l py
increase oy

s above 25 psl ted on the control console. e, 3
high-presstr

'd lnh:g

o alarm is annuncia

6.2.4 Engine Running

le is completed, the selected pump/motor assery
gggﬁgecﬁ;i:ymmc ing, and the lube oil schedule becomes active.y BngMu

6.2.5 Run Protection

.o steady state engine running, the coz}tl_'ol system provides g
;]:?rt:)?(:::%ion (Figure 6.2.2) to the engine _by energizing the pump M.P903 anyn:li:emﬁ
lube oil pressure is below the lube oil pressure low alarm limit, Whep the
oil pressure is no longer below the lube c_nl pressure low' alarm limit the e
MP903 continues to run for 30 seconds and is then de-energized. The following i

situations may arise:

e If lube oil pressure continues to decrease below the lube oil presyy
low alarm limit to the low lube oil pressure shutdown limit, a fast st
non-lockout engine shutdown is initiated. Pump MP903 contributes t:
protecting the engine bearings during the engine shutdown (Figure 623

e  If lube oil pressure continues to decrease below the lube oil pressurels
alarm limit but stabilizes between the low lube oil pressure low aan
limit and the low lube oil pressure shutdown limit continuously for ¢
seconds, a fast stop, non-lockout engine shutdown is initiated. Pump MP¥

contributes to protecting the engine bearings during the engine shuté
(Figure 6.2.4).

*  Iflube oil pressure has decreased below the lube oil pressure .10‘_”'1‘:

limit, and the pump MP903 has cycled on and off three times “&{n;
mMglotg pen:;dii)a fast stop, non-lockout engine shutdown is m‘“ame’

contributes to protecting th i arings during
shutdown (Figure 6.2.5). K S50 SEmE e o

6.6 i

© 1998 Solar Turbines Incorporated. All rights reserved.
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LUBE o SYsre,

wt
= —LUB
: E oL PRESSURE FAIL
Lg Eg\.gRéluaE OIL PResgy -
: ZE BACKyp LUBFE?EOIT.LARM
¥ EEéEENgll:’Lelza BACKUP e
y % PUMP
LU
OV GRESSURE
ALARM LIMIT =
U0 LIMI b3 4 TIME
IME
SEC
~{____BACKUP LUBE o
BACKUP LU OIL PUMP OFF
| START BACKUP LUBE
DELAY TIMER e
S70.9369.0

_ Figure 6.2.2 Run Protection - Normal

LUBE OIL PRESSURE FAILURE

LOW LUBE OIL PRESSURE ALARM '
ENERGIZE BACKUP LUBE OIL PUMP .'

LOW LUBE OIL
PRESSURE SHUTDOWN

w
[
=)
@
0]
|
o=
Q.
-
S
L
ea)
=
-
LOw LUBE OIL
PRESSURE __
ALARM LIMIT
LOW LUBE OIL _,
PRESSURE

SHUTDOWN LIMIT

B
Figure 6.2.3 Run Protection - Lube Oil Pressure

e
TIME

570.9370.0

ofow Shutdown Limit

g © 1998 Solar Turbines Inco

rporated. Al rights resorved: \
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LUBE OIL SYSTEM

¢l
L
0.4
3
v
o3 "
- LOW 3 e
5 [ ALARMUBEEDIL - Uy
w | LUBE OIL GJZE SURE
m
2 SHUTDOW e
LOW LUBE OIL _ | INE
PRESSURE ALARM LIMIT
LOW LUBE OIL
PRESSURE SHUTDOWN —= —— X
LIMIT
60 sEc | e
-__-—_—__—__———_START ALA NE
R
DURATION ﬂnm

Figure 6.2.4 Run Protection - Lube Oil Pressure Stabilized |
ow

_———-"A

6.8

© 1998 Solar Turbines Incorporated, Al rights reserved.
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LUBE PRESSURE FAILURE
LOW LUBE PR
w
= ENERGIZE BACE(%JSPURE i
2 LUBE OIL Pump
wt
o DE-ENERGIZE BACK
(a8
" LUBE OIL PUMP y
o
N ENERGIZE BACKUP
isi LUBE OIL PUMP
DE-ENERGIZE BACKUP
LUBE OIL PUMP
SHUTDOWN ENGINE
Y
! ]
LOW LUBE i/
olL PRESSURE —=
ALARM LIMIT
LOW LUBE
olL PRESSURE ~"]
GUTDOWN LIMIT
i b 5 | ' TIME
MINS
BACKUP LUBE OIL
___PUMP CYCLE
TIMER DONE

| CYCLE COUNTER>= 3

| |NCREMENT CYCLE COUNTER

|INCREMENT CYCLE COUNTER
START BACKUP LUBE OIL

\PUMP CYCLE TIMER

5710.9372.0

Figure 6.2.5 Run Protection - Lube oIl Pressure Cycling

6.9
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. Operation of pum

LuBe Ot sysTEX
Checks b
'I;'

9083 operation i

e pumP P 18 Checl

Iso be check ted

on can 8 recked manunlly_ nm"muticul
b

p LUBE OIL PUMP CHECK

ric POSTE
TOMA g ecked automatically each g

" f pump . '
The operatio? 0 Feup pum check 18 annunciated on the co oup,
pp P e ntro 8,
at 12:00111:?1{' t;fbaump MP903 has been 1n1;1ateg. Pump MP903li:°ﬂsﬁle - 'H‘}
that & € P9 3 has made enou h pressure. or the Postlube B&cku energized "
c Pressure witch (5322-5) t remain closed for 10 5900ndsp Lube gy e
Chec . ed and the backup pump check on the control console is epxl:{np M%n.;
gyt "B
¢ closed within 20 seconds of pup, Buighey "

de-energ!
qwitch 5322-5 is 1O .
If pressurethen: pump MP903 is de-energized; the backup pump check MP903 bhn;
d: and a backup pump check failed is anmmgi" lhaton!rq
ated
the

energized, ther: Pro
console 18 extinguishé

control console.

ACKUP LUBE oIL PUMP CHECK

an be checked manually by selecting the bg
quence of events for manually chckuP pum
e as the automatic check above, eeking e

MANUAL POSTLUBE B

p MP903 c
trol console. The se

check on the con
MP903 are the sam

operation of purmP

6.2.7 Lube Oil Pressure Schedule
wn limits, at which time a fast stop, non-lockou

ssure shutdo
low and are shown in Figure 6.2.6.

The low lube oil pre
nitiated, are listed be

engine shutdown is1
8 psi (55.1 kPa) at 0% Ngp

o 8psi(55.1 kPa) at 25% Ngp

« 13 psi(89.6 kPa) at 65% Ngp

e 26 psi(179.1 kPa) at 85% Ngp
o 26 psi(179.1 kPa) at 110% Ngp

If the lube oil pressure falls to within 2 psi
. psi (18.8 kPa) of th
above, a low lube oil pressure alarm is annunciated onothe iontro

shutdown limits Jisted
] console.

If the lube oil pressure fall i 878
s below the unfired limit, 8 P*

55.1 kP T R ed rundown pressuré

(55.1 kPa), when the engine is turning, a bearing inspection nl:ay be required 8547

is annunciated on the control console.
pressm lim!

The hi ;
alarm i};l al::}::: . pramsurs Alanm limit, at which time a lube oil high-
ciated on the control console, is as follows: ’

T

6.10
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kPa) at 30% Ngp

LUBE oy,
8y
——2Y8TEM

-E?J 45 pSi (31005
' 6 psl (310.05 |Pa) at 110% Ngp
45 P
: . above 68.1 percent Ngp that
' ing 1e8% d of five serz:onds to a%:lc:: at allows a lower pressure of
. a) for a period © ommodate transfers between the
103 motor - ssembly BP901-1 or BP901-2 and the standby pump/motor
u 9. |
feiecw:wpﬁpem-l or BPSOL |
# |
g5
CTLE I o e , ........ R T S R Y RS |
45(310.0) : .
I St lélélggoﬁi"?
e ! i SCHEDULE
............................................. ,.i/ -Lf
° 35(241.2) - T :
: s ; |
” B bueeenneis STEADY STATE OPERATION =sieeseesssiosesnesd ..
5 30067 <[ : ; i E |
y S SRS N P B g i sy |
uw ] . : 4
o 3) 4— SRRLEELL :: ...... /:- ................ i ......... .
? . . : : ! LOW LUBE OIL ; : b seiiven |
Q : ; 5 EPRESSURE_E'_M[T_ A i SHUTDOWN !
i 200137.8) - """" é ¢/ i : ‘ﬁ?ﬁﬁ?’ 1
2 - I
15(103.4) - """"""""": """"""" :
1068.9) g Lesusseesbessassinis UNFIRED RUN-DOWN - |
5(34.5) - ........{.....-...E ............... é E.A;mg]h%pgénoﬁr[}g‘diﬂ%éb ..................................
0 . L} . L] ) L] . 1) 1} 1] "
g | qo Byl oTlagiip’ Vg™ e0™ 0 g0 S0 10 1O
GAS PRODUCER SPEED Ngp(¥)
2 570.9735.0
Figure 6.2.6 Lube Oil Pressure Schedule
T o
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