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» (c) Ome clesm oll foed pump complete -dth its/drive.
A Ad) polishin filter, £ oL
NOTR: \A coanom drive systsm for separator,dirty oll feeu pump

TLCENICAL P LIIPICATION OF
TURBINE QLL PURIFI GATION JYSTRM (TyPe-A)

¥ . o

This specification is imtemded to cover desigm,
manifacture, assembly, testimg smu delivery of
squipmeat anu accessories for turbine oil
purification system,

The scope of the work snall imclude im additiom to
clause 1.1 the fimal checikimg of the imstallatiomn at
site, the super¥lision of commissioming amu putting the
system imto satisfactory operation anu performance

test at sitae. . . .

Tnis specn. ncludes Shetihe raduirimen)s of. inshumentselt.
BQUIPMENT TO 3B FUSNISHED

One unit oil purificatior system,comprisimg of

(a) Ome o0ll, water ana solid particles separator
alomgwith 1ts arive, iairect 0il hesgter aau all
other accessories.(2xsg tors i attel shall - :
a.lso_ll onatoleved but Mc/’ﬁ?l ”:d,;, '3.;3; 100}, offer w0 . L

(o) ORE APty oll feea pump complete with its arive. E,ﬂ

ard clean oil feea pump will also be considered. Clean ol
pump integral with cenfnfa’.(_,.iﬁau. also be congiolered .

Omne siznt overflow fittimg.

All releveat valves, Y ~type straimer, lfitt:llgs and
imter-comaecting pipimgs. ill flamged end valves aad
flamgea termimal poimts of pipimg shoula be proviaed
h aut bolt «for . mini _
Lo PRI TE R N A B i
terlocks amd imstrumeatation.
FPor detalliag, see clause 4.12 of this specificatioa.

NVENTORY No.

g P 25 Foumdation plates, archor bolts, sleeves, imserts ete,
a 9 requirea for imstallatios of umit oa foumdatiom.
[T
w ?-J' 2,6 Necessary lugs ama eye DoOlts om each ama every equipmeat
a9 for 1iftimg the umit aurimg erection amu malmteasmce.
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3.0

J.1

3.

Jyv)

3.3

4.0

4.1

4,2

4. 3

4. 4

4.5

4.6

4.7

gpecial Tools amu Tackles

Alomg with every purificatiom umit a set of special

tools ama tackles, requirea for erectioa ama maiatemamce
+f the umit,

Spars Parts

Spare parts for 3 years satisfactory operation of umit
ana Tor satisfactory commissiomimg of umit.

urawiag, data sheets, test reports, certificutes ,storage,
erectiom, commissiomingz, operatiom amu malatemsace mamugls.
pvetalls of same 1s specinea ia clause 10 of tiais

speci fication.

X R NFDE N

The oll purification umit shall operate om a Dypass system
aad the cuapaelty of the umnit shall be as per the Ammemure-l1
to this specification,

e umit will be located imside thne machime kall ia oil
room mear oll taak,

Temperaturs of the suctiom oil may vary betwesea 50 to 55°¢
duriag mormal operatiom of turooset.

X 3 R

The unit smoula be as compact as possible so that 1t may be

imstalled im the mimimum required spaee amu 1s easy to
haaale,

The umit should be suatably o;d%?ea tzia?p;drnte i.ld tro;ical
climatiec comul tiomg. A/ instrumemls/dedice / 1P 55 degre of prefechn
conibment shall b0 drsignen fa ambronl tonp. o o5+e and reblive bumidy of 95 )@
All valves amd imstrumcats smould be readily accessible '
to facilitate malatemasnce amu operationm.

The umit should be completely vapour tigat to preveat
foams ama vapours from eaterimg tae turbme room.

The equipmemt shoulu De sultable for ecomtiauous operatioa
rouad the clock.

On logu automatie eleamimgz of bowl assemdly 1is preferable.

The separator shall De eguippeu ¥ith sizat glas:es ooth
for the purifl ed oll ama the separated water from the
colleetinz pan.
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v 4.8 Eack purlfyiag umit skall be furmishea with a positive
” al splacemant feea pump aad a similar type discharge pump,
22 if meaded. Haew pump shall ve of tae melical, herriag
miFs bome, spur gear or screw type with a mormal eupaelty of at
4o least 10% zgreater tham thut of the purlfylaz umit wiem
Wz operating umder the maximum suctiom 1lift agazimst the
= 3 pressure required to feed the purifier. Rach pump shall
= be fitted with adequate relief by pass valve to prevent
N aamaze from excess pressure,
o%
2E 4.9 Although oll temp. inle}l to heater aurinz normal operation
52 of T3 set shall be 50°C it unit should de designed to
aE operate with oil at 20YC during colu starting of T3 set
%5 wnich may last for max. 10 hrs. uuring such operation
£3% even 1f zuaranteed purification eannot ve achievea the
52 unit shall oe accepted.
2xE 4.10 MATERI4L
= a2
'Z*@ 4.10.1 The material for rotating parts,bowl anu dalsec of
S %s separator assembly shall be of high graae
T ZE (e q. awstendic stalnless steel’ considering the purpose and the
% ] extent of eontact witn oll. Other parts coming
Z53 in direet contact with water, shall oe of
a2t stalnless steel or other corrosion resistant
z 92 material conforming to applicable I3, BS: or
: gt equivalent stundard.
525 4.10.2 All valves, fittings anu piping shoula oe suitadly
x E2 salectea as per applicable I3, B3 or equivalent
g €Es stanaard.
3} Q%
U§_§ 4.10.3 gStralners, wherever provided, should ba designea
=2 to enable them to be cleaned during operation.
°2
5o 4,10.4 A4ll instruments i.e. pressure zauges, thermometers
2z etc. should be reliable and of proven design.
8t Purahaser has full ri zht to ask them changed from
°3 one supply source to anothar according to
£= operational experience. all instruments shoulu be
eall bratea at minimum 5 points throughout the
ranze and accuracy, hysterisis, repeatacility ete.
shull be within the soeel “le limits i.e. +1% .
Pressure auge angdtermomelexshalll beiﬂ. wuru/
Bestowell make.
4,11 RKleetriecal motors ana instruments should ve sultuble to

operate with followingz supply:
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4.11.1 Auxiliary eleetrie supply avallable at site

4. 11.2

4.11. 3

4.12 Contrpl gnd Instrumentation
4,12.1 Offer should include all necessary interlocks

@\Llpsz

compri ses of 415V ,33,50Hz ana 270V D.C.

If supplier requires any other supply for his
devices, instruments anu drives ete. he shall
arrange for the neeessary transformer to convert
415V, 3supply to the required value for further
dl stribution. Isolating switches, over current
protection, fuses, junction boxes with terminal
strips ete. as requiread for sub-aistrioution shall
be deemea to be in bidders scope,

Variatlion in supply voltaze and frequency may be
taken as followss

LC Voltage + 10 pet.

- 15 pet.
AGC Volt aze + 10 pet
Frequeney + 5 pet.
Coumboined 10 pc,t(.'-am of absol

Motor shall beexploskdn proof as per IS: 2148
anu make shall be of NGEF/Slemens or approved
equl valent,

and instruments alonzwith remote indieation
facility in the cantrol panel of protection
typel/¥P48; Purehaser will review same ana necess-
ary aadition/subtraction in interloeks anu
instruments, considered essential for smooth ope-
ration of the unit, will be askeu to 1nclude.
Some of the important interlocks/eontrels,

requi red, are ziven below:

a) Separator shall be provided with an interlock
to prevent the operatlion of the unit unless
the feed pump and the diseharze pump are
operating.

b) A system of annuneclating tha flocdlng of the
separator uue to loss of water seal,clog:ing
of heavy phase alscharie plpa etc. shall De
provided.
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c) The temperature of the o0il leaving the heater
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shall be automatieally controlled by Fully . ,0f fes
adjustable thermo-static switcheinfsteps, The s
thermostatic awl tehesshall operate suitzble
controls which snall function to open the heater
eireults when the uesired temperature is exceeded
@y to close the heater circuits bafore the temp.
ops balow that necessary for proper purifieation
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of the oil .The heater elrcuits shall be inter-
locked with the pump motor eircults to shut off
the heaters when the pumps are not bdng operated.

d) Local anu remote inaicating facility at all
relevant places a.g. inlet ana outlet of

cantrifuge, pumps indirect hester etc.shall be _
proviaed. . - equibped wih differenkial br.
£ e afo»\ﬂ with e)%n o &#tﬁihm\g ﬁg%;s i: alﬂ\dfﬁﬂ.’l high ;"E-SSU“— Z“P iF::oss ﬁ"—’E
Loy ond ammuncialion £ fTocal "in'dtrinents for pressure, temp. & flow
c};;tw. inuleatlon shall be proviuea in accoraanes with
elause 9,0 of innexure-1.

?) Tie unit shoulu be proviuad with suitable alarm
& annunelation system for easy operation and
lgentifieation of fault conuitions. It shoula
have spare outputs in the form of potential
free eontact to be hookeaup with central
@ w BrnSAD W AR RO EOL A0SR ey shelt e
4.12.2 Al1"Control switches, indicatinz lamps ana sound
alarm aevices shall be mountea on the front fuce
Plate of a eublele (panel) to be supplied with
purifieation unit.

4. 17. 3 Remote operating facility for all eleetrically

operated components should pe provided on eontrol
panel.

4.12.4 All motors, included in the offer, should pe
suppli ed a]’.ongwith its starter wixch will be
mounted in the same panel.

4.12.5 Control switches shall be of Enzlish Bleetric/
KAYCZ#/ BASUN Reyrolle or owner approved equivalent.

4.12, 6 Indicating lamps shall be of L&T/3iemens /Teahnique
Oor owner gpproved equivalent.

4.13 The separator shall be substantial 1in econstruetion ana
free from any unbalaneea conuition ana shall operate
without objectionable noiss or viovration,.

4.14 The entire oil purifying equipment shall be mounteu upon
- suostantlial metzl base having a ralseu lip arouna the
outsiae with a arain conneetion.
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4.15

5.2

" completely and foreign particles from the turbine oil

removing any additives/inhibitors present in the oil and

5.3

6.2

6.3

Name plate in Hindi and English and mimic diagram shall
be provided on the unit.

CehNiHAL FERFPURMANCE RECUIRLENMENTS

The separator should be esapable to handle a flow
rate as specified in Annexure-1.

The separator should be designed to separate moisture

whose properties are given in Annexure-1 dovn to cleanlines
level of 18/15 as per ISC 4406 in single pass without

maintaining the lubricating value of the oil. Folishing
filter shall be capable of handl the quentity of clean
0il, coming out pf the centrifuge filtering it down to
2 microns (B2 = 75) including colloidal carbon but shall
rot remove any rust inhibitor or oxidation imhibitor. It
shall have suitable by pass arrangement.

Facility of indirect heater for heating oil from 50°C

to the temperature which is recuired to make separation

of water and oil most effective, should be provided,

But to t2ke care of situation while temp. is much below
than 50%C, an arrangement of utilizing the heater Eﬁ%
elevate the temp. of oil in the main o1l tank to 5

should be provided. Heater shall be provided with suitesble
by pass arrangement.

Cuality ass=ursnce, incnection and testing (general
requirements are enclosed separately).

The manufacturer shall conduct all tests recuired to
ensure all the component parts of the oil purification
unit cffered conform to the requirements of the
specification and in comnliance with requirements of
applicable codes and standards.

The bidder shall submit alongwith his offer qguality
plan in the prescribed BHLL's format,

The particulars of the proposed shop tests and procedures
for the tests shall be submitted to the BHLlL/Owner for
approval along ‘ith guality plan.

The equipment shall be despatched only after inspection
and cleagance of material by BHEL/Owner and approval of
test certificates by BHEL/Owner.
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discharze.

6.5 The minimum tasts/checks to be carrieua out on the unit

/vapour tizutness, pressure for 30 minutes ana seal leakage test
maximum particle of valves at 1.0 times of working pressure.
size anu mol sture

as envisazed by purchaser are gl ben below. This is,
however, not intended to form a comprehensive testing
prograume as it 13 supplier’s responsiollity to prepare
the uetalled quality plan, which should also inelude
tests, checks earried out Dy supplier as a part of
their normal practice. Thlis quality plan 1s subject to
the approval of BHEL anu Owner. BHEL/Owner reserves

the right to ask for any more checks at the time of
quality plan finalisation,

6,5.1 Testing of Mgterigls

Te material of each component that 1is bowl, bowl
eover , dise, heater tubes, pump easings, shafts,
gear/serews,valve body etc.shall be testea as per
relevant specification for its chemleal compositiorn
a d mechanical properties,viz, ¥5,Uty ,impaet ,
£ »gw clongation, £ Ra ete. Sultzole NDT on
components to engure frecuom from surface and
subsurface aefect¥ shall be earried out.

6,5.2 Following tests shall be earrted out auring

various stages of manufacture gt manufacturer’s
works,

a) Check for aimensions of all the component
parts incluulng surface floish, axlal and
rasial run out of shaft etc.

o) NDT

Bowls shall be subjectea to UP after final
machining to ensure frecaoom from surface
dafects, 3hafts shall be subjecteu to UT and
UP to snsure freeuom from internal ana surface
aefects.

e) Statlc ana dymamic balancing test on gll
rotatinz elements of the centrifuge.

d) 4ll buttwelds on oil pipinz shall be
subjectea to 10% RT & flllet welds to 100%
MP/LP.

@) Hydaraulis testing of all pressure parts
includin z polishinz filter 1f offerea and
vassle Doay etc. for 1.5 times of working

\f) Capaci ty test of complete centrifuge., Lurimg

capacity test, the complete purifier shall be

Ktasteu at manufacturer's works for mechanical
running, vioration and nolse level, mequen
=tial operstion anu interlocks,test for /

WORKED BY |aKJAIN | Fe e [6-8€5

CHECKED BY K.C.SACHAN
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g) Performance test on luve oll pump,purifler motor
ﬁg heaters, control system anu other accessories.
&
o h) Type test reports detailing the results for motors
2e of similar ratings shall be furnishea for owner's
£ 2 approval. The type test shall alsc lnclude aegree
wn Z of protection test for the speecific grade and test

for explosion proof requirement. In the absence of
these test reports, at the discretion of ownar,
suppli er may be required to carryout all the type
tests as per 13:325 & 135: 4079,

1) Cotrol panel/shall be subjectaito the following
final testing%in addition to the stage inspection
earried out by the vendor.

* as applicable, as rouline [est (un]ess olh erwise S’l’a"éd)'
a) Timensional cheecks as par approvea urawing
incluulng proper eut onts, mounting of all
instrumants/accessoriaes etc. as per approved
general arranzement darawln .

b) Funcetional/operational check of all wiring
schematics, operaticnal/sequential interlocks
ete. are agppllicable as per approved drawing.

¢) begree of protection test as per 15:2147
( Type test).

d) High voltage test & IR measurement before
ana after test. " .,//@
e) Pick wp and drop down fest and perfarmante Wik 0y,

$TORAGR Voltage varialion.

Bi dder shall inform to purchaser alongzwith the offer
regarding storage facility which they require at site
for their equipment 1f the unit is to be storea at
site for next 12 to 18 months after alspatch from
manufacturerts works. -

NG T N N TING

4ll surface shall be thaoughly cleaned of zll mill
scales, oxide and other coatings anu preparea in the
shops. The protective coatings shoula be sueh as to
prevant the aeterioration of coating itself by action
of oil. ™Te supplier shall give exact and precise
aetalls about the measures envisagZed by him for
intemal anad external surfaea protection which shall be
chescked ana approved by BHEL/Owner. All surfaces
which will not De easily accessible after the shop
assembly, shall before hand be treated ana protected
for life of the equipment.

IWORKED BY|A K JaIN [HUSHw |68 el
CHECKED BYK-C.SACHAN
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8.3

9.0
4.1

9.2

9.4

10.0

10.1

10. 2

10.3

10. 4

The pretratment/palnting of the control panel shgall be
aone bv 7 tank process/shot blasting/ sand blasting, by
2 coats of primer and 2 coats of puint of shade No. @2
as per 13: 5. The total thiekness of palnt shall be a
minimum of 75 mierons ana maximum of 150 miecrons.

Af ter testing of unit, 1ts internals shall be throughly
cleaned, arieu ana conserveu before packing. Conservation
shall e sultable for storing in saline atmesphere &

for a perioa of 2 years before use. Unit shall be sul tably
packea for transportation. Supplier shgll be responsible

for all loss or camage during transportation, handling
#d storage due to improper packing,

WARANTED

The unit shoula be guaranteea for trouble free oparation
for a minimum period of 18 months after commi ssioning of
36 months after despatch whichaver i1s sarlier.

The purification level as indlcateud in clause 5.2 shall
be guaranteeu by the suppllier.

The supplier shall guarantee the power consumption of the
motor at normal auty point.

If auring ereection, commissioning anu operation at site
any udefieiency in a part is detected within guarantee
Period, BHHL Site representative shall prepare the
assessmant report and a copy of the. same shall be
forwaraed to the supplier. The supplier shall replaee/
regtify the econcermned items free of charge. The supplier iff
he so0 aesires may uepute his representative at site at
his own cost, otherwise the finding of BHEL/Owner
representative shall be final and binding on the supplier.

Outline arawing of the equipment offerea, arragngement und
layout darawing showing various squipment with all fittings
accessories gha connections as well as clearances necessa
for other equipment or structural members for operation
and maintenanoce, loaaing data ana foundation aeflals of
unit anu ccntroi panel.

Complete piping anu instrumentation alagram inaicating
all instruments «nu devices.

Detd lea tecknical litersture on various instruments
supplieu ana 34 arg. of control panel.

Gharacteristic curve of zll1 pumps.

WORKED B8Y |A.K.JAIN l}mgkwn 68 %Y
CHECKED BY|K.C.SACHAN
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10.5

10. 6

10.7

10.8

1.9

10. 10

10. 11
10.12

11.0

12.0

Manufacturer's descriptive ana illustrative literature

showin z detals of equipment ana method of operation of
the complete 3ystem.

Electrical single line arawing, control wiring diagram,
interlock schematic, protection scheme, motor detials ana
detalls of starter ete.

Gross-sectional drawing of each ana every equiplent
incluain g horizontal ana vertical section of sepgrator
inaicating the recommended/offered spare parts.

Detalls of standards used for aesigning the various
equipment ana selecting the material of various
components.

A list of custamers anu sites where same/similar type
of mits are in operation. ’

Name of the manufacturer znd 1llustrative liter-ture of
all components which have been arranged from outside
source for purchaser/owner apvroval,

All other relevant data anu arawingzs which supplier
caisider necessary for better understandlng of the system.
Fdled 1n dalen 1 annexure -1,

BUIINEERIN G INFORMATICN

Successful ol uaer shall supply all engineering information
data and arawing 1in term of reproducibles within 2 q
weoks time after getting order, so that same may be mul-
tiplied in required No.of prints by purchaser. The motor
detalils are to be fllleu in data sheet to be supplied

by BHEL after the oruer i3 placed.

Suecessful uldder shall supply per unit 1S nos. of storggL
erection, commissioning,operation and maintenance
instruetions. Before biauer finallse these manual, same
will pe revievea by purchaser ana after getting approval
of purchaser final manual in required quantity be alspa-
techeu. Manaul shall clearly indicatea the 1inspection &
test to De carrteu out at site covering the following
stages anu 1f any check list/loz sheets etc. are required
to earryout specified inspection &test that shall be
made part of manual.

a) Recalpt of material at site.
b) Storage anu conservation,
@) Pre-arectbon.

a) Erection

@) Pre-commi ssioning.

£) Gommissioning WORKED BY |A.K.JAIN ﬁ@% 6-% %4
Z) Post commi ssioning.

CHECKED BY |K.C.5.
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4o
a7
gg I) The properties of the turoine medium oll are iven below:
TR M
>3
= .No roperti Value _Test Method
-z 1l a Kinematjic viscosity 47.5 c.s. to 18: 1448 - P25
28 at 37,886 49.5 c.s.
=0
-2 b  Kinemgtic viscosity 23 ¢. s. 13;: 1448 -pP2
3% at 50°¢C 1 >
23
£8 2 Viscosity Index Min 97 18: 1448 -P56
o g
2 ;g 3a Inorganic acidity N1l I13: 1448 -P2
—ae _
g ¥3 b Orzanic Acidity Max O.14 mg of 13: 1448 -p2
g L E KOH per zm of
z%E the oil
ZZIg
Sz ¢  Neutralisation No. Max. 0.2 mg of Is: 1012
%?,i KOH per gm of oil
&
: Ec Colour Max. 2 13: 1448 -P12
T £3
Q=8 Specigic zravity 0,852 I35: 1448 -p32
x £ at 50°°C
a E5
Si> | e Flash point Min  200°C IS: 1448 - PO
T O
e Clevelond open cup,
£0
5§ 7. Copper strip Not worse 13: 1448 _ pis
%o corrosion tast at than No.1
- 100°C for 3 hrs.
% | s Pour point - 6°C Max. 15: 1448 - P10
- 9 Rust preventing Negative test ASTM: DoLGS
characteristics passed
10 Enul sion 40 =40 <0 ASTMU 1401-67
characteristics {20 minutes)
11 Total acialty after Max. 2.0 mg of ASTMD ©43-54/
= 1000 hrs. oxiaation KOH per gm of IP 157/64
L. 4 tho 0110
a
~
Z
2
7]
g |
=z (‘-J)
x |4 1
Z |4 WORKED BY|A. K. JAIN AW ©.8 @4
S| .
z|% CHECKED BYK.C.SACHAN
lOJLc.(J,\cw %%y
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A g
= N —
é > 3.80. Properties Value _Jest Methog i
o o
Wz 12 Foaming characteristics
= 5 Haxo
v =
- a) at 24°C Nil I Volume in M) of foam
- o 1 after 10 minutes.
wg b) at 93:5C Nil =
38
2 e) at 24°C after testing Nil |
2% at 93.5°C i
w2 13 Dcaarstion capacl ty 6 Mts. Max. DIN 51381
- at 50%Y¢
<=c
ggg 14 ash (£ by welght) Max.0.01 15: 1448 -P:Y4
s
Z L% by weight limit of
S e quanti tative
>3 detectaullity.
z &2
< gE 16 Mechanical solia Below the DIN 51502
T2z 1wpurities. limit of
Ces quantitative
= £32 astectaolli ty.
> B
-9 50
g8z
o8 17 water separation Max. 300 DIN 51589
£% capaci ty after steam seconas
5% treatment,
i3
gé II OQIL RECOMMRNDED
£8 kescription Supplier
"= a) Servoprime-46€ M/s8s Indian 011 Corporation
b)Y Turbinol-47 M/s Hindustan Petroleum
I11I Capacity of Variant=1 Variant-2  Var.-3
oil systea for 200/210 MW T3} set for S00 MW T jet N
. 3
" aom3 .53 30M /@
‘2 500 % 2500 /
a IV Base area liuitation -BHO0 = 2800 4000 x 4000 2200x2200
- for purification unit
z length x wWiath
5 - mm o\
“ m
~o ] ¥ Ratﬁl of oll to be 6000 7500 4500 L
g handled vy b7 of ; 27, of © 15"/, Capaci
; Eﬂ puri L cation Unit I/Hr 27 pacctl - of Capacity /&pu'hé
] .
S|\ WORKED BY | A-K.JaN | A1eShuun |6-8-24
3|
= D BY {K-C-SACHAN
CHECKE losocc o | 6900
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5%
—~
-«
a
o
z
O
w
s ")
r4 TJ‘\J
x| W
2w
z .
>
2~

LUATA SHEKT
TURBINE OIL PURIFIGCATION SYSTRM

1.0 Numbar of units offerea.
2.0 3QPE OF SUPPLY
2.1 Cantrifuge Yes/No
2.2 Centrifuge feea pump Yes/No
2.3 Centrifuge discharge pump Yes/No
2.4 3peeu inulcator Yes/No
2.5 Thermostatically controlled Yes/No

electric heagter with

control ana trip

thermostats

&~ (inairect)

2.6 Flow mater Yas/No
2.7 Pressure gauges Yas/No
2.8 Tamp.inaicators Yag/No
2.9 Mtiflooa device Yes/No
2.10 Y-atralner at suction Yaes/No

of faea pump.
2.11 EKlectric control panel Yes/No
2,12 GCommon base plate for

complete equipment Yes/No
2.13 Neacessary spares for Yes/No

taree (3) years of

normal operation &

main ten an ce.
2.14 Special tools Yes/No
2.15 3Soclenold valve at inlet Yes/No

of fedd pump to close
on 1loss of centrizue
water seal.

ASN BXURB-TT

WORKED BY

AKJAN | he e

6. 2.8y

K-C-SACHAN] loge cx.
foam

G-s-9%

CHECKED BY
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[V

Rt

2, 16

2, 19

3.0
3.1
3.2
3.3
3. 4

3.5
3.6

3.7

3.8

PRODUCT STANDARD
ST 33013
STEAM TURBINE ENGINEERING PAGE 14 OF 277
AN EXURE-IX

Hegter lv Zonnection

a) 011 inlet Yes/No
b) 011 ocutlet Yes/No
e¢) 0il urain Yes/No
- 4} Water drain Yes/No
e) Mgake-up water Yas/No
f) Open vent cmnection | Yes/No

for drum

3) ilobs valved by pass Yes/No
connection to heater

(01l side)
Cantrifuge feeu pump
reliaf valve Yos/No
Gentrifuge ul scharge Yes/No

pump relief vgalve

Isolating & bypass Yes/No
valvas for flometaer.

DESLIN FRLATURES OF CENTRIFUGE
Location Inacor

Typs of operation

Max.hyaraulic capaclity Lit/Hr.
(drrTurbine 0iE)
Recommended through Lit/hr.

put for best paerformance
Cfvr Furking oi2)

Spead RPM

rt a clis'fr'lbutiq*ﬂ_ n
ohima, of- 150 ugiipd im ptied oiL
ak Centhicfuge ou ojtyr Simgle pass-
Particle size in Microns
purifisea oll at outlet
of polishing filter
(1f offered).

Water content in £ (by)
puri fiea cll at outlet vol ume
of centrifuzae.

WORKED BY |A.K-JAIN

frcaun o299

C. AN
CHECKEP BY |K.C.SACH ‘ 1¢.5.90
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3 ANNEXURE-1T
gé 3.9 Water content in purifiea & (by)
o X oll at cutlet of volume
z o polishing filter
w =z
Q. w
2z 3.10 QIL TEMPERATURES
. 3.10.1 Inlet to electric OC (Max.)
G8 heater 00 (Min.)
(=3
38 3.10.2 Outlet froam °c (Not to exceed
oE electric heater ?0°C)
6
2% 3.11 Water temperature in o¢ (Not to exceea
5 e the heater taak 90°¢)
2 > 2 3.12 Bearings : 1 Nos.
c=2e 2. Type
ZTw . 3.Manufacturer of
Wet 313 Diel holdivy copacity of the bowd :
s
% L] 4.0 UG ™ fU 3
Uss
a2 4.1 Automatic tripping of all Not proviaed/
Z 8g alectric motors on provi dea
: &g actuation of antiflooa aevice
T £3%
O ng 4,2 Dleaninz of centrifuge bowl gelf cleaning/
= g8 manual
D E':
a., 5S¢
O &z 4.3 Type of centrifuge arive Worm & Jear/Belt
‘EE 4,4 If centrifuge is Delt driven Not provided/
| automatie tripping of all providea
S alectric motors on belt
£ failurae.
5
23 4.5 Hana brake Not proviaed/
£ providea.
5.0 MATERI Al.3 OF JONSTRUCTION OF
: m ~ya n
3.1 Bowl boay
5.2 Bowl cover
153
g 5.3 Separating dlscs
% 5.4 Ul'lve Shlft
Z
g 5.5 Bowl nut
15
> .
S| ¢y
=N WORKED BY|A. K. JAIN b5
3 |
= CHECKED BY/|K.C.SACHAN
tﬂ}co(nﬂ,\m G-%-%%
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174}
MNSJURE-TT
@32 5.6  Jear
oo
& © 5.7 wWorm
a2z
>z 5.8 0il injection nogzle
: 5.9 Other inlet ana
E’jé outlaet parts
= E
§§ S.10 Other wettea bowl parts
gg 6.0  DESIIN/CONSTRUCTION FEATURES
x 8 OF BLECTIRIC NEATER
Y-
=R 6.1 Meater detalls
-5 2
S3e 6.1. 1. Quantity Nos.
ZZIw
aLs 6.1.2 Kilowatts KW
~EL
Zz3 €.1.3 Voltage Yolts (4AQ)
Uss
a Ei 6.1.4 Frequancy /s
z &t :
:%E 6. 1.5 Phase
T £s
ek 6.2 1) Number of . o
x g2 thermostats 3( 2 Nos- fox oil temp. on
= Es ene For watery temp.)
8 8z 11) Range
£3 111) Moael
§%
?;3; iv) Manufacturer
e
s 6.3 Meater control Gut n at °¢
£3 thermostat setting Cutout at °C
B 6.4 1) Ratinz of 5 amps 240V A.C.
thermostat contacts 0.25 amps 220V u.C.
ii) No. of oontacts 2 No 2 NG
65 Heater tubes
w 6.5.1 Material
L.
o 6.5,2 Number
<
z
9
(7]
S| =0
AR
z | ™ WORKED BY | A.K. JAIN ﬁ}zzS&m ©.§ ¢4
> \
z N CHECKED BY |K-C-SACHAN
losactc... (6580
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Z
9
- MNEXURE-T]
g
I~ .
8; 6,5.3 Length mm
o
gg 6.5.4 Outside dlameter mm
=) >
w Z 6.5.5 Tube wall thickness mm
2 6.6 Surface area of haater
a8 tu bes. mm 2
= E
=3
ig 6,7 Tu eat
Sa 6.7.1 Material
x?
g.g 6.7.2 HNumber
§§§ 6.7.3 Thickness mm
uzjfg 6.8 Tube bundel type Removabdle/
Eég non-removable
Z Xs
Se: 6.9 Capaclty of heater tank  M°
>.;
Z &z 7.0  GENTRIFUGK Pifso PUMP
1:—: 2> 7.1 Quantity Nos.
5:5 7.2 Type Positive
> g al splacement
O 2> (Rotary 1.e.
© 3% Hellcal,Herring
23 bona, spur gear
5% or screw type)
§§ 7.3 Capaclty Lit/hr.
£ 7.4 Speed RPM
EE
T 7.5 Ulscharge pressure Kg/en
7.6 Rellef valve setting K3/ cm?
7.7 Max.allowable pump Kg/cm>
workin g pressure.
" 7.8 connections
o
2 a) Inlet mm
<
z b) Ocutlet mm
O
o
g (\J\J
x|«
s |0 K. JAIN ¢.8-84
A WORKED BY |A.K. J Ma/M
2 | . CHECKED BY [KC.SACHAN, = | .40
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o
= X
MNEXURE-TT
o
o
ég a) CGasing
- >
nZ b) shaft
.:s§ ¢) shaft sleevas
EE
%8 d) jear/screw
g-‘oi 7.10 brive (AC Motor) A5 per enclosed
:_:.gg shnexurag-3.
-3
3 7.11 Motor rating KW
— tg
< Zo 7.12 Bearing: 1) No
o 11) Type
ca.t CE iii)Manufacturer
T%E
Sg;f. 7.13 BHP at rated capacity
= 2f B.0  GENTRIFUJE oISCHARIE PUMP
z 8¢
< &= 8.1 Quantity Nos.
gg‘_g 8.2 Typa Positive daisplacement
< z3 (Rotary i.e. Helical,
z &s Herring bone, spur gear
© §«"-‘ or screw type)
<
n®
Eg 8.3 Ul secharge pressure Kg/ca?
F 8.4  Capaclty Lit/hr.
H 8.5 3pead RPM
€%
zE 8.6 Relief valve setting Kg/cm®
8.7 Max.allowable pump K3/ em?2
working pressure.
8.8 Zonngctiong
a) Inlet mm
58]
; b) Outlset mm
=
-~ 8.9 Mgateri gl
z
% a) Casing
b) shaft
e
z |57
3 WORKED BY [A.K.JAIN |AUSka, (6224
0
z m\ CHECKED BY|K.C.SACHAN
9adkon. [6-9 84
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¢) shaft sleeves
d) jear/Screws
Motor rating KW
Bearing: 1) No,.
11) Type
iii) Manufgaeturer
BEP at rated capactity
INGTRUMEN TS
Bresgsure Quages: (For detalled specifiegtion refer
Mnexure=-1YV. T
a) Type
b} Numbar 4
¢) Loecation 1) 1Inlet to pump
( Compound gauge)
, 11) oOutlet from feed pump
111) Inlet to centrifuge
iv) Outlet fram discharge
pump. ( In cose polishing Fi’rﬂf‘,
oullel Fouwn poL‘Shiln_fj -Fiff?e.r‘)
a) Range Kg/cm2
e) Accuracy +K% or better

£y Manufacturer

Temperature Ingigatorg: (For dekailed shecificalion fefer
Avnexure - I}

a) Type
b} Number 3
c¢) Losation 1) 1Inlet to electric heater

ii) Qutlet from electric
haater

iii)Water temperature of
indirect heater.

s A

el

INVENTORY No.

WORKED BY |A.K.JAIN |92 (6.2 84

£8-94

‘ CHECKED BY K-C-SACHANH .




FORM

SIGN & DATE

PRODUCT STANDARD
ST 330313

STEAM TURBINE ENGINEERING PAGE 20 OF 272

SUPERSEDES
INVENTORY No.

COPYRIGHT AND CONFIDENTIAL
The inlormation on this document is the property of BHARAT MEAVY ELECTRICALS LIMITED,

it must not be used directly or indirectly jp 8ny way detnmental to the insterest of the company.

SIGN & DATE

iINVENTORY No.

10.0

11.0

ANN EXURE-1]

d) Range °¢
@) Manufacturer

f) Model No.

g) Accuracy

Flow meter

a) Type

b} Accuraey

¢) Location vownstraeam of centrlfuge
feed pump.

d) Connections,type
& size.

e) Mouel No.
f) Range
g) Manufacturer

VK | v debail s Sficakion. ¥
LV st (For debedl shestfieakic e
a) Number 2

b) Type

¢) Location 1) Indirect oil heater
11) antiflooa aeviece

a) Range

e) Mahufszcturer

) Moael Ko,

g) No. of contacts 2nes. 5P OT contacts o3
& contact rating, S A fov 240 vAC
D-25A fov 220V 0C
LEVEL J&UIE
a) Number One
b) Location Indirect oil hsater
¢) Type

WORKED BY |A K JAN | fzeSin 6824

16:-8-84

CHECKED BY[K C SACHAN [
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13.0

14.0

15.0

16.0

w

=

<

o

-3

z

O

by

o

2| %

o ™y

e N

2| 0

> ~1

z \
Q.

d) Model No.
€Y Length

{‘e) Mgnufacturer

indlcating type aifferantial pressure
switch (aeross polishing filter if offereaq).

a) Type

b) Number

¢) Location

a) Model No.

e) Manufacturer

) No.of contacts &
eon tact rating.

List of sparas

fumi shed for three(3)
years normal operation
ana maintenance
enclosaa with bla.

List of special tools
fumi shea enclo sed
with .

iany aeviation against
specl fication.

If yes, detalls of
all aeviations
(enclose separate
sheet, i f required).

One

Polishing filter
(Lf proviaea)

Yes/No

Yes/No

Yas/No

WORKED BY [AK.JAIN | Ao | 6-8-24

CHECHED BY]K.C.SACHAN
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Z

Q

= ANNEXURE-TIT

“ . S2ECIFICATION OF MOTOR -‘

&z |

2§

& 2

>z 1.0 A sultable motor conforming to the purificaticn unit
requirement shall be supplied. The motor shall also
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548

meet the following requirements brogaly. Te motor

G)—____ Spall confirm to I3: 4722 , I8y 325,615:2255 jc:2254,
Is: 4029, 1S5:3202 8 IS 2148 Or egquudvalent Rs: specificalion.
The motoT shall meet oll imdigm statutory vequirements.

1.1  Applicgtion
To drive feea pump (suction & dlischarze) ana

centrifuge.
1.2 Type of Motor 3 3quirrel cage,inauction
mo tor.
1.3 KW Raging : (It shall have at least
at 50°C embient temp. 10-15% reserve capacity

than required for drive
the mit waen it is

di scharging max. quantity
at max.viscosity).

le4 KW actually required by : Unit capacit
driven equipment under w® d
speclifiea operation/
start-up conditions.

1.5 Min.Voltage required : 80f rated
under starting concditions
to bring driven equipment
upto rataed speed.

1.6 Full load speea ¢ It shall be commensurgte
with pump & centrifuge speed
as per design,

1.7 Full load current t 43 per desin.

1.8 3tarting current i Not to exesed &)az of
I-rated.

1.9  3tarting Torque $ 1.3 (Min) of ratea torque

1.10 Bresk uowa torque 3 2,05 times (min) of rated
val ue.

1l.11 BEfficlency at full load s 90£ (Min)
1. 12 Power factor at full loads 0.85 (Min)

WORKED BY [A.K.JAIN |7/ Quan | G024

CHECKED BY IK.C.SACHANI lﬁ.ﬁ%. -8 5L,
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Z
2
wr
ANNEXURE-II1 !
" !
£z |
g 1. 13 Motor shall be designeu to withstana the voltage and i
& torque stresses ueveloped aue to d fference between '
& o the motor regidual voltage and incoming supply voltage
72 equal to 150% of the ratea motor voltage auring fast
changeover of ousaes.
58 2.0  3TARTIN ; pATA
£
2 2.1 Starting : 3ultadble for DOL starting
»E
ﬁ‘f 2.2 Acceleration time with: To be furnished b\; supplier.
£ full loaa connected.
OB
§f 2.3 Permlssible starting s 3-3tarts equally spread over
;;5 duty cycle,No. of an hour. .
cEe starts, 2-consecutive starts from hot
Ef% conai tion without any injurious
nss heating to the winding,
L <=
Z 33 2.4 Overload (£ of full : Motor shall be capable for
u-5§ loaa) that can oe vunningz at full loua with S0% of
o £ carrlea by motor without rateu voltage for 5 minutes and
z ic impairin g over all 70% of rated voltage for 1 sec.
- 8 performance ana periou for |locked rotor withstand time under hot
T £% which tnis overlcaa is condition af vokd vollage shall be.OJT/F@)
Q=£ appli cable. leask 2.5 secs wiore than starting time.
¥ g2 ol roow ——69)
5 g‘i 2.5 Location : Turune Aall inaocor
C 8%
gE 2. 6 <lass of Insulation s Class=-B, fungus resistant /‘J@
;: rap«‘cakged as per L 3202 —
Ss 2.7 ghaft disposition :+ 4s per Unlt's supplier
—gg mounting requl rement.
£3
24 2.8 Maethod of canections
Y- driven squipment : -uo-
2.9 Direction of rotation : fo sult pumps & centrifuge
and eorresponding
teruingl aesi gnation
2.10 Bnclosure anu ¢ Totally enclosed fan cooled and
ventilation explosion proof,
& 2. 11 Bearing : AS per supplier’s aesign,
P min 1ife 30,000 hrs,
< 2.12 jrounuing wevice : Sultable arrangement shall be provided
z dist imet gmmaciiom e BeDloh o aariaingy o
o Shasl e a's Pev 1S1 693z - 1955 M ovductor
W Explostice promy ternadaad box -
- 2.13 Terminal voOX 1 ATo be providedawu double Compresiion iz,
g | T Coble gland frr Al cable o
20 Foudk foved | 45 kA fm 0. 0fSee
[+ \.L;'_’/
sl WORKED BY [A.K.JAIN M@M ¢ 8&Y
CHECKED BY|K.C.SACHAN [Su.c. 6 9B
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4
v ANNEXURE-ITI
@ g
-4
2z 3.0 JPRCIAL REQUI RidiNT3
]
E% 3.1 Te motor shall be rewounaable
- >
»E 3.2 The motor shall have on 1line greasinj facility.
dé 3.3 The motor construction shall be suitable for easy
gE di sassembly ana reassembly.
=8
-2 3.4 The terminal box shall be sulitgable for top ana bottom
2% entry of cables anu shall be sultable for PVC insulated
hp PVC sheatheu amourea aluminium cables and shall be capable 161)
EE of berng retofed by 180°%in Steps of 90° )
g2 4.0 Documents to ve supplied with dellverysndth cach uwl.
Sl These shall be suppliea in {5 ocoples each or
EES two coples anu a set of reprowcible per set.
ZTs
Qg 4.1 Ghargcteristics.(ak 207, 4007, and (o7, of yued upPJ:agz)/l@
=xE
g%‘é 4-1,1 J3tarting eurrent v/s time
;25 4. 1.2 Torque v/s slip
Zz &%
= ° >
5;;@ 4.2 Type ahd frame size
o £8
E §§ 4.3 Startingz time
© 8% 4.3.1 With 100% voltage at terminal
£
5% 4.3,2 with 85% voltage at terainal
S
z; 4.3,3 wWith 80€ voltage at terminal
3 4.4 3afe install time at 100X ratea voltage unaer
ZE hot conui tion.
4.5 Motor b2
4-'6 Total wt. Of motor.
4.7 Expecteu 1life of opearing (but not < 30000 hrs.)
t 4.8 Type & size of cable for wnich glarag is provided,
” in the terminal DoX.
o
Ts: 4722.
3 4.9 Type & routine test certificate oc pev 15 4 ‘
z 454, Dn odddion to oL 49t folloning tests sholl aliobe carried ‘”"t/@
b D) D23V‘¢¢ of J:Af‘si'q,ct&oh fect oS type Jesk _
N W 20% owver %)eq,l' st for 2 manwles ao VDHLne_ Aok ®
s “: i) Mazcavement of Vibrodion as voukine Fest as pe s 2075
|y
2y WORKED BY |A-K. JAIN | i |66-€4
1N

CHECKED BY|K.C.SACHAN
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AN EXURE-1Y

PRESSURE G4UGE.

Te pressure gauge shoula confirm to the following

technical specifications:-

a)
b)
e)

d)
e)

£)
g)

h)
1

The sensinz element shall be 88-316 bourden tube
The ulgl size shall be approx. 150 mm ul ameter,

The casing shall be epoxy coatea aecast aluminium
with threaded bezel ring,

The movement shall be stalnless steel rotary gear
with nylon bearings.

T™e process connection shall be 3
The over range protection should be 150% of max. range.

The pointer shall be micrometer gajustabl
Z4ro adjustment facility on f‘ront'..'i wble with

The accuracy shall be + 1 £ of full scale.

The zauge 1s to be proviaea with pulsation asmpeners

TAMPERATURE INDIC4IDR

Mercury in steel aial thermometer Riglia steam
type with thermowell.

Ula cast gluminium alloy moisture proof case
heavily enamelled black & slovea. . 430

gial Slze  150mm

Range 48 per design
Acsurgey 1 £ of total rangze

Bulb Mgterial +* bulb aiameter made of $S.316

Thermowell 83-AL51316 (with  thread size ("/2”)/@
st Teap,  @°C wox.

o

—

INVENTORY No.
-

[~
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DOC. NO.: 411928A2000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

APPLICATION : STEAM TURBINE

ITEM : OIL PURIFICATION UNIT

ADDITIONAL SPECIFICATION :

1. The quality of purified oil at 65 °C shall be as follows.

1.1. Purification level at the outlet of Oil Purification System shall be equal to or better
than class 15/12 as per ISO 4406.

1.2. Moisture contents in purified oil should not be more than 500 ppm.

. One number polishing filter at the outlet of centrifuge shall be provided with B3 = 200 or
better.

. An arrangement to detect and raise alarm in case of liquid seal breakage shall be
provided. It may be adequately sized anti-flood tank with necessary drain valves along
with level gauge or any other equivalent arrangement as per standard practice of the
vendor. For the measurement, preferably transmitter shall be used.

. The test certificate for particle size & water content at the outlet of oil purification system
shall be submitted. The particle size at the outlet of oil purification system shall be class
15/12 as per ISO 4406 from class 21/18 at the inlet of the oil purification system in single
pass. The moisture content shall be maximum 300 to 500 ppm from inlet of maximum
15000 ppm in single pass.

. Noise level shall not exceed 85 decibel measured at a distance of 1 meter from the

equipment.

. Drain and vent connections for level switch specified in Annexure-IV to ST39013 shall be
NB15(221.3X2.6).

. The inlet, outlet & overflow connections to overflow sight fitting (as per clause 2.2 of
BHEL spec. ST39013) shall be NB80(288.9X3.96)/NB40(248.3X3.96)/NB15(221.3X2.6)
respectively. Also, it is to be noted that overflow sight fitting is to be supplied loose and
the same shall be fitted in BHEL's Main Oil Tank at site.

. Indirect Heater rating should be 72 KW (Steps: 36KW, 18KW, 18KW) to meet the
requirements of clause 5.3 of ST39013.

. Painting scheme for oil purification unit shall be as below.

Paint (Coat) Paint Type No. of coat DET*

Primer Paint: Epoxy base Zinc rich primer paint 2 Coat 70

Intermediate Paint: Epoxy TiO2 Pigmented Polyamide 1 Coat 70
Cured Paint

Page 1 of 3



DOC. NO.: 411928A2000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

Finish (Final) Paint: Aliphatic Acrylic 2 Pack 2 Coat 60

Polyurethane Finish paint

Total Minimum DFT= 180
*DFT- Dry Film Thickness (Final) in micron.

Paint Shade shall be as below or as informed later.
e For Oil purifier- Light Blue(RAL 5012)
e For Control Panel- External-Light Grey (shade 631 of I1S-5)

Internal- Brilliant White

10.Five set of each of filled data sheet, drawings, control panel schematic & write-up etc.
shall be furnished by vendor for approval by BHEL/CUSTOMER after placement of order.
Finally, thirteen set(paper based) and 2 set(in CDROM) of O&M manual shall be
furnished after approval.

11.For relay based control panel, following additional requirements shall be met.

a.

Panel construction:

Type: Fabricated from cold rolled sheet steel
Frame thickness: 2.0 mm

Enclosure thickness: 1.6 mm

Gland plate thickness: 3.0 mm

Cables for Motors and heaters shall be adequately sized keeping sufficient
margin. Sizes shall be subject to BHEL approval.

Adequately sized copper ground bus shall be provided for each panel.

240/110 V AC, single phase, thermostatically controlled, space heater shall be
provided. For other projects it is subject to change.

Panel shall be provided with a door switch operated fluorescent lamp and a 240
V AC plug point for panel lighting.

Cable glands suitable for incoming 415 V feeder cables shall be provided.
Sizes will be intimated later.

Panel shall have 20% spare terminals.

. The material of all the sensing instruments shall be SS316.

All the sensing instruments shall be from single make and same shall be
indicated in the BOM (Bill of Material).

Data sheets of all instruments, thermostats and motor shall be furnished for
BHEL approval.

Page 2 of 3



DOC. NO.: 411928A2000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

k. Purifier fault signals are to be available in DCS.
[. Fault level shall be 50 KA RMS for 1 second.
12.1f paint requirement is mentioned in special instructions of indent, then the requirement
mentioned in indent will supersede the requirement mentioned in this addendum and

BHEL specification ST39013.

13. Alongwith the offer and after placement of Purchase Order vendor shall provide drgs.
approved by BHEL for a technically same and earlier project (if applicable)

14.Vendor to specify type of drive for Oil Purification Unit. Wherever the drive is of gear type
the lubricating oil for the lubrication of drive shall be in the scope of supply of vendor.

15. Above requirements supersede the corresponding requirements of ST39013.

(QAX) (CIE) (PED)

Record of Revision:-

S.No. Revision History Date Revised by
1 Rev-01 Points revised :- 14/09/2011 Pooja Joshi, Saurabh
1.1,1.2;2;3 ;104 Tripathi

,10.8 ,10.9,10.11
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DOC. NO.: 41192895000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

APPLICATION : STEAM TURBINE

ITEM : OIL PURIFICATION UNIT

ADDITIONAL SPECIFICATION :

1. The quality of purified oil at 65 °C shall be as follows.

1.1. Purification level at the outlet of Oil Purification System shall be equal to or better
than class 15/12 as per ISO 4406.

1.2. Moisture contents in purified oil should not be more than 500 ppm.

. One number polishing filter at the outlet of centrifuge shall be provided with B3 = 200 or
better.

. An arrangement to detect and raise alarm in case of liquid seal breakage shall be
provided. It may be adequately sized anti-flood tank with necessary drain valves along
with level gauge or any other equivalent arrangement as per standard practice of the
vendor. For the measurement, preferably transmitter shall be used.

. The test certificate for particle size & water content at the outlet of oil purification system
shall be submitted. The particle size at the outlet of oil purification system shall be class
15/12 as per ISO 4406 from class 21/18 at the inlet of the oil purification system in single
pass. The moisture content shall be maximum 300 to 500 ppm from inlet of maximum
15000 ppm in single pass.

. Noise level shall not exceed 85 decibel measured at a distance of 1 meter from the

equipment.

. Drain and vent connections for level switch specified in Annexure-IV to ST39013 shall be
NB15 (821.3X2.6).

. The inlet, outlet & overflow connections to overflow sight fitting (as per clause 2.2 of
BHEL spec. ST39013) shall be NB80(288.9X3.96)/NB40(248.3X3.96)/NB15(221.3X2.6)
respectively. Also, it is to be noted that overflow sight fitting is to be supplied loose and
the same shall be fitted in BHEL's Main Oil Tank at site.

. Indirect Heater rating should be 72 KW (Steps: 36KW, 18KW, 18KW) to meet the
requirements of clause 5.3 of ST39013.

. Painting scheme for oil purification unit shall be as below.

Paint (Coat) Paint Type No. of coat DET*

Primer Paint: Epoxy base Zinc rich primer paint 2 Coat 70

Intermediate Paint: Epoxy TiO2 Pigmented Polyamide 1 Coat 70
Cured Paint

Finish (Final) Paint: Aliphatic Acrylic 2 Pack 2 Coat 60

Page 1 of 5



DOC. NO.: 41192895000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

Polyurethane Finish paint

Total Minimum DFT= 180
*DFT- Dry Film Thickness (Final) in micron.

Paint Shade shall be as below or as informed later.

For Oil purifier- Light Blue(RAL 5012)

10.Since unit oil purifier and central oil purifier are same, the drawings/documents to be
furnished to BHEL for approval shall be common for both.

11.Five set of each of filled data sheet, drawings, control panel schematic & write-up etc.
shall be furnished by vendor for approval by BHEL/CUSTOMER after placement of order.
Finally, thirteen set (paper based) and 2 set (in CDROM) of O&M manual shall be
furnished after approval

12.The purification system shall be operated from control room as well as local panel having
the logic built in BHEL control system (DCS) instead of relay based control system.
Following additional requirements shall be met.

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

10.7.

10.8.

Local Panel (LCP)construction:

Type: Fabricated from cold rolled sheet steel
Frame thickness: 2.0 mm
Enclosure thickness: 1.6 mm
Gland plate thickness: 3.0 mm

ON/OFF control, indication, and alarm functions shall be provided on the LCP as
well as on MMI system (DCS).

Mimic diagram as per Cl. 4.15 of ST39013 is not required.
Control voltage shall be 110 V AC.

Cables for Motors and heaters shall be adequately sized keeping sufficient
margin. Sizes shall be subject to BHEL/NTPC approval.

Painting treatment for LCP shall be as per IS: 6005. Two coats of lead oxide
primer followed by powder painting. External shade for front and Rear shall be
RAL9002 and for panel sides shall be RAL5012. Internal color shall be same as
external color indicated above.

Cable glands suitable for incoming 415 V feeder cables shall be provided. Sizes
will be intimated later.

LCP shall have 20% spare terminals.

Page 2 of 5



10.9.

10.10.

10.11.

10.12.

10.13.

10.14.

10.15.

DOC. NO.: 41192895000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

Data sheets of all instruments including RTDs , motor, solenoid valves,
instruments and 3 way pneumatic valve shall be furnished for BHEL/Customer
approval.

For level switches and other instruments, plug and socket type connectors shall be
provided. For level switch over range proof pressure shall be 150% of max design
pressure.

For Pressure gauge, Temperature gauge and level gauge over range test pressure
shall be 1.5 times the maximum design pressure at 38 C. Range selection should
cover 125% of max of scale. For Rotameter, the housing shall be IP55 protection
class.

Reports of type tests shall be those conducted within last five years.

The local control panel shall have main switch fuse unit, power contactors, control
transformer, space heater, alarm lamps, terminals, switchgear, OLR for separator
motors and heaters and other contactors.

It shall also have Local/remote switch, separator start/stop selector Switch, heater
on/off sel. Switch, test/Accept/Reset push buttons and 24 V DC interfacing relays
with DCS.

Interconnection diagram shall be provided along with offer.

13.Control Philosophy

11.1.

11.2.

11.8.

11.4.

11.5.

The purification system shall be operated from control room, as well as local
control panel “DCS/Local” selector switch shall be provided on the LCP.

All field instruments shall be wired to a JB, which shall be in vendor scope. From
JB these shall be wired to DCS by BHEL.

Operating sequence and interlocks for various drives shall be programmed in
BHEL'’s DCS. Vendor shall furnish Logic diagram and write-up for operation of the
system. All interlocks shall be clearly brought out in the logic diagram and write-

up.
24V Interfacing relay are to be supplied by vendor mounted in the LCP for
operation of drives. 24V commands shall be given from DCS to these relays for
operation of various drives.

Alarms shall be generated in DCS and output shall be given for driving the alarm
windows in LCP.

Page 3 of 5



DOC. NO.: 41192895000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

11.6. A 3 way pneumatic valve shall be provided for recirculation of oil. A pressure
switch at outlet of centrifuge and a level switch in anti flood tank shall be provided
for detection of liquid seal breakage.

11.7. Control of individual heaters stages shall be from DCS for maintaining required oil
temp using 2 nos. duplex RTDs in place of thermostats.

11.8. Limit switch shall be provided for separator cover for remote
monitoring.

11.9. Flow switch shall be provided at centrifuge inlet.

11.10. List of drives to be operated from DCS, list of instruments and list of alarms shall
be furnished along with the offer.

11.11. Air requirement for 3-way valve shall be furnished with the offer.

11.12. Functional testing of system shall be done with local control panel and by
simulating DCS outputs.

14.1f paint requirement is mentioned in special instructions of indent, then the requirement
mentioned in indent will supersede the requirement mentioned in this addendum and
BHEL specification ST39013.

15. Alongwith the offer and after placement of Purchase Order vendor shall provide drgs.
approved by BHEL for a technically same and earlier project (if applicable)

16.Vendor to specify type of drive for Oil Purification Unit. Wherever the drive is of gear type
the lubricating oil for the lubrication of drive shall be in the scope of supply of vendor.

17.Vendor to specify type of drive for Oil Purification Unit. Wherever the drive is of gear type
the lubricating oil for the lubrication of drive shall be in the scope of supply of vendor.

18. Above requirements supersede the corresponding requirements of ST39013.

(PED) (CIE) (QAX)

S.No. Revision History Date Revised by

1 Rev-01 Points revised :- 28/06/2012 Pooja Joshi, Saurabh
1.1,1.2;2;3 ;104 Tripathi
,10.8 ,10.9,10.11,
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DOC. NO.: 41192895000-Rev01

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

| Point 15,16 inserted | \
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DRAWING NO -41810D61001

DATE-31.01.15

APPLICABLE MANDATORY SPARE LIST FOR LUB OIL PURIFICATION UNIT

DRAWING NO-41810D61001 REV 00

PROJECT-3X660 MW NORTH KARANPURA

LT switchgear & LT BUSDUCTS

SLNO ITEM REQUIRED QTY
1 Aux contact set 6 Sets
2 Door Limit switches 10 nos
3 Fixed contact & moving contact
main contact kit set 6 sets
4 Relays 1 nos. of each type
5 Power Contactor 2 nos. of each type & rating
6 Control and Selector switches 5 nos of each type and rating
7 Indication lamp holders complete 10 nos.

NOTE-DRAWING SHOULD BE READ ALONGIWTH THE SPECIAL INSTRUCTIONS MENTIONED IN THE

INDENT.
(B.S. RANA) (DEVESH TIWARI)
SDGM ENGR

PAGE-1 OF 1 BHEL HWR( C & | ENGG)

(KAVITA MAURYA)

ASTT. ENGR



ADDENDUM TO SPECIFICATION NO ST39013.

ADDENDUM NO-41810D51000 rev00

supplier to consider and confirm below given technical requirements for instruments while designing
the Lub Qil Purification System.

Resistance Temperature Detector ( RTD )

Sr.

No.

Features Essential/Minimum Requirements

1 Type of RTD. : Four wire, Pt-100 (100 Ohms resistance at
zero degree Centigrade).

2 No. of element : Duplex

3 Housing/Head : IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and

arrangement to mount head mounted

temperature transmitter (as applicable).

Plug in connectors are to be provided for

external signal cable connection.

4 Sheathing of RTD : Metal sheathed, ceramic packed

5 Calibration and accuracy : As per DIN-43760 Class-A for RTD
6 Characteristic : Linear with respect to temp, within +1/2
percent of top range value.

7 Accessories : Thermo well (as specified below) and shall
be spring loaded for positive contacts with

the well.

8 Standard : DIN-43760 for RTD and ASME PTC-19.3

for Thermo-well.

NOTES :

1) The specifications for RTDs of winding/ bearings of motor/pump, can be as per their
manufacturer standards. The manufacturer shall submit the adequate supporting
documents for establishing their standard practice. However the type of RTD shall be
Pt100.

2) The specifications of temp elements for air conditioning & ventilation system /
process can be as per system manufacturer’s standards. The manufacturer shall
submit the adequate supporting documents for establishing their standard practice

ROTAMETERS

Sr.

No.

Features Essential / minimum requirements
1. Type Variable Area Metal Tube

2. Fluid media Water/oil

3. Tube body SS316

4. Material of float 316 SS

5. Indicator Linear scale

6. Accessories Flange, orifice in case of bypass Rota meter (for line size
above 100 mm)

7. Housing protection

class

IP-55

8. Accuracy + 2% of measured value
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ADDENDUM TO SPECIFICATION NO ST39013.

ADDENDUM NO-41810D51000 rev00

Notes :-

1) Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled with
an inert liquid suitable for the application.

2) Pressure / Diff Pressure switches for very low pressure / DP measurements can
have sensor material other than SS316 e.g. silicon etc., if the offered material is
suitable for that application and the offered product is standard product of the
manufacturer for very low pressure applications.

3) Repeatability can be upto +/-1% of full range in case of switches with diaphragm
seals or very low pressure/DP range.

4) The specifications of switches for air conditioning & ventilation system / process can
be as per system manufacturer’s standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.

SOLENOID VALVES:-

Solenoid valves shall fulfil the following requirements :

a. Type 2/3/4 way SS 316/Forged Brass (depending on the application subject to
Employer’s approval during detailed Engg.)

b. Power supply 24 V DC + 10%.

c. Plug and socket electrical connection.

d. Insulation : Class ‘H’

MOTOR:-

MOTOR should be premium efficient class-IE3 for all LT motors.
note:-

This addendum to be read along with ST39013 and special instruction mentioned in indent.



DOC. NO.: 41810D61000 Rev00

ADDENDUM TO SPECIFICATION NO.: ST39013

APPLICATION : STEAM TURBINE
ITEM : OIL PURIFICATION UNIT

ADDITIONAL SPECIFICATION :

1-LT motors for continuous duty equipment shall be energy efficient (eff2) as per IS 12615-2004.
2- While considering of design of OPU system vendor to take care below given technical requirements
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ADDENDUM TO SPECIFICATION NO.: ST39013

Prpd-Kavita Chkd-Devesh Tiwari Appd-B.S. Rana Date-15.01.14



DOC. NO.: 41192896000-Rev02

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

APPLICATION : STEAM TURBINE

ITEM : OIL PURIFICATION UNIT

ADDITIONAL SPECIFICATION :

1. The quality of purified oil at 65 °C shall be as follows.

1.1. Purification level at the outlet of Oil Purification System shall be equal to or better
than class 15/12 as per ISO 4406.

1.2. Moisture contents in purified oil should not be more than 500 ppm.

. One number polishing filter (with 3 = 1000 or better) at the outlet of centrifuge shall be
provided.

. An arrangement to detect and raise alarm in case of liquid seal breakage shall be
provided. It may be adequately sized anti-flood tank with necessary drain valves along
with level gauge or any other equivalent arrangement as per standard practice of the
vendor. For the measurement preferably transmitter shall be used.

. The test certificate (not older than 5 years) for particle size & water content at the outlet of
oil purification system shall be submitted. The particle size at the outlet of oil purification
system shall be class 15/12 as per ISO 4406 from class 21/18 at the inlet of the oil
purification system in single pass. The moisture content shall be maximum 300 to 500
ppm from inlet of maximum 15000 ppm.

. Noise level shall not exceed 85 decibel measured at a distance of 1 meter from the

equipment.

. Drain and vent connections for level switch specified in Annexure-IV to ST39013 shall be
NB15(221.3X2.6).

. The inlet, outlet & overflow connections to overflow sight fitting (as per clause 2.2 of
BHEL spec. ST39013) shall be NB80(288.9X3.96)/NB40(248.3X3.96)/NB15(221.3X2.6)
respectively. Also, it is to be noted that overflow sight fitting is to be supplied loose and
the same shall be fitted in BHEL's Main Oil Tank at site.

. Indirect Heater rating should be 90 KW (Steps: 48KW, 24KW, 12KW, 6KW) to meet the
requirements of clause 5.3 of ST39013.

. Painting scheme for oil purification unit shall be as below.

Paint (Coat) Paint Type No. of coat DET*
Primer Paint: Epoxy base Zinc rich primer paint 2 Coat 70
Intermediate Paint: Epoxy TiO2 Pigmented Polyamide 1 Coat 70

Page 1 of 4



DOC. NO.: 41192896000-Rev02

ADDENDUM TO SPECIFICATION NO.: ST39013 REV.-C

Cured Paint

Finish (Final) Paint: Aliphatic Acrylic 2 Pack 2 Coat 60

Polyurethane Finish paint

Total Minimum DFT= 180
*DFT- Dry Film Thickness (Final) in micron.

Paint Shade shall be as below or as informed later.

For Oil purifier- Light Blue(RAL 5012)

10.Since unit oil purifier and central oil purifier are same, the drawings/documents to be
furnished to BHEL for approval shall be common for both.

11.Five set of each of filled data sheet, drawings, control panel schematic & write-up etc.
shall be furnished for approval by BHEL/CUSTOMER after placement of order. Finally,
thirteen set (paper based) and 2 set (in CDROM) of O&M manual shall be furnished after
approval.

12.The purification system shall be operated from control room as well as local panel having
the logic built in BHEL control system (DCS) instead of relay based control system.
Following additional requirements shall be met.

11.1.

11.2.

11.8.

11.4.

11.5.

11.6.

11.7.

11.8.

Local Panel (LCP)construction:
Type: Fabricated from cold rolled sheet steel
Frame thickness: 2.0 mm
Enclosure thickness: 1.6 mm
Gland plate thickness: 3.0 mm

ON/OFF control, indication, and alarm functions shall be provided on the LCP as
well as on MMI system (DCS).

Mimic diagram as per Cl. 4.15 of ST39013 is not required.
Control voltage shall be 110 V AC.

Cables for Motors and heaters shall be adequately sized keeping sufficient
margin. Sizes shall be subject to BHEL/NTPC approval.

Painting treatment for LCP shall be as per IS: 6005. Two coats of lead oxide
primer followed by powder painting. External shade for front and Rear shall be
RAL9002 and for panel sides shall be RAL5012. Internal color shall be same as
external color indicated above.

Cable glands suitable for incoming 415 V feeder cables shall be provided. Sizes
will be intimated later.

LCP shall have 20% spare terminals.
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11.9.

11.10.

11.11.

11.12.

11.13.

11.14.

11.15.
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Data sheets of all instruments including RTDs , motor, solenoid valves,
instruments and 3 way pneumatic valve shall be furnished for BHEL/Customer
approval.

For level switches and other instruments, plug and socket type connectors shall be
provided. For level switch over range proof pressure shall be 150% of max design
pressure.

For Pressure gauge, Temperature gauge and level gauge over range test pressure
shall be 1.5 times the maximum design pressure at 38 C. Range selection should
cover 125% of max of scale. For Rotameter, the housing shall be IP55 protection
class.

Reports of type tests shall be those conducted within last five years.

The local control panel shall have main switch fuse unit, power contactors, control
transformer, space heater, alarm lamps, terminals, switchgear, OLR for separator
motors and heaters and other contactors.

It shall also have Local/remote switch, separator start/stop selector Switch, heater
on/off sel. Switch, test/Accept/Reset push buttons and 24 V DC interfacing relays
with DCS.

Interconnection diagram shall be provided along with offer.

13.Control Philosophy

12.1.

12.2.

12.3.

12.4.

12.5.

The purification system shall be operated from control room, as well as local
control panel “DCS/Local” selector switch shall be provided on the LCP.

All field instruments shall be wired to a JB, which shall be in vendor scope. From
JB these shall be wired to DCS by BHEL.

Operating sequence and interlocks for various drives shall be programmed in
BHEL'’s DCS. Vendor shall furnish Logic diagram and write-up for operation of the
system. All interlocks shall be clearly brought out in the logic diagram and write-

up.

24V Interfacing relay are to be supplied by vendor mounted in the LCP for
operation of drives. 24V commands shall be given from DCS to these relays for
operation of various drives.

Alarms shall be generated in DCS and output shall be given for driving the alarm
windows in LCP.
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12.6. A 3 way pneumatic valve shall be provided for recirculation of oil. A pressure
switch at outlet of centrifuge and a level switch in anti flood tank shall be provided
for detection of liquid seal breakage.

12.7. Control of individual heaters stages shall be from DCS for maintaining required oil
temp using 2 nos. duplex RTDs in place of thermostats.

12.8. Limit switch shall be provided for separator cover for remote
monitoring.

12.9. Flow switch shall be provided at centrifuge inlet.

12.10. List of drives to be operated from DCS, list of instruments and list of alarms shall
be furnished along with the offer.

12.11. Air requirement for 3-way valve shall be furnished with the offer.

12.12. Functional testing of system shall be done with local control panel and by
simulating DCS outputs.

14.Alongwith the offer and after placement of Purchase Order vendor shall provide drgs.
approved by BHEL for a technically same and earlier project (if applicable)

15.Scope of supply of vendor shall be such, that Oil Purification System can be used as
purifier as well as clarifier.

16. Above requirements supersede the corresponding requirements of ST39013.
17.1f paint requirement is mentioned in special instructions of indent, then the requirement

mentioned in indent will supersede the requirement mentioned in this addendum and
BHEL specification ST39013.
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