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e o TECHNICAL SPECIFICATION FOR
H/f[l ELECTRICAL CONTROL PANEL

RAMMAM HEP (3X40MW) SPECIFICATION NO. :EPD-TS-CPBG-J052

DATE: 22/04/2019

1. INSTRUCTIONS TO BIDDERS FOR PREPARING TECHNICAL OFFERS

1.

Two signed and stamped copies of the following shall be furnished by all bidders as technical
offer:

a)  Un-priced copy of Annexure-A duly stamped and signed by the bidder.

b) Complete dimension of all the boards including no. of panels, dimensions of each type of
panels, module size of each type of feeders and minimum clearances required on all sides
for each type of panels.

c) No. of Vertical consider by vendor for each boards are to be compulsory given along with
offer.

d) A copy of the sheet “Instructions to Bidders for Preparing Technical Offer” duly stamped
and signed by the bidder.

e) A copy of sheet “List of Contents” duly stamped and signed by the bidder.

f) Technical deviation/ clarification in BHEL Format, if any.

g) No. Of Breaker panels, No. of MCC panels, Weight & Dimensions of all boards.

Confirmations/ comments (if any) regarding delivery schedules shall be furnished as part of the
commercial offer. Any reference elsewhere/ covering letter of technical offer shall not be
considered by BHEL.

Any comments/ clarifications on technical/ inspection requirements furnished as part of bidder’s
covering letter shall not be considered by BHEL, and bidder’s offer shall be construed to be in
conformance with the specification.

Any changes made by the bidder in the price schedule with respect to the Item description/
quantities, notes etc. from those given in various annexures of specification shall not be
considered (i.e., technical description, quantities, notes etc. as per specification shall prevail).

Bidders to quote for all items/sub items even if those are not in their manufacturing range.

No raw material/Component/Sub Assembly/Assembly/Equipment shall be sourced from China
directly or indirectly for manufacture or supply.

In case of any ambiguity in specification between various sections and end customer
specification vendor should clearly brought out in technical deviations failing in which BHEL will
have choice to prefer which ever it suits at later stage for which vendor should accept.

Vendor should bring out technical deviation clearly in deviation sheet if any.

BIDDER’S STAMP & SIGNATURE
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2. SCOPE OF ENQUIRY

1.

This specification covers the design, manufacture, relay parameterization and site support,
supply of networking hardware, site modification(if any), inspection and testing at
manufacturer's works, proper packing and delivery to site of electrical control panel as
mentioned in different sections of this specification for RAMMAM HEP (3X40MW) Project .

It is not the intent to specify herein all the details of design & manufacture. However, the
equipment shall conform in all respects to high standards of design engineering and
workmanship and shall be capable of performing in continuous commercial operation up to
vendor’s guarantee.

The general terms and conditions, instruction to tenderer and other attachment referred to
elsewhere are hereby made part of the tender specification.

The tendered shall be responsible for and governed by all requirements stipulated hereinafter.
Deviations, if any should be brought out very clearly on deviation sheet enclosed with
specification only. Otherwise it will be presumed that the tenderer’s offer is in line with what has
been stated/ asked for in this specification.

The offer should be complete with technical data, catalogues, brochures and drawings as

applicable.

Qualification data: In order to be able to propose to the client the proven-ness of the
equipments/ item offered, the bidder is required to elaborate details of experience, capabilities,
reference list etc. in the offer.

The documents shall be in English language and MKS system of units.
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Rarmmam Stage-li Fydre Elechic Project iz a run ai the river schethe acmss the
Ramimam river batween the cavfluence of Lodhamz Khola with Ramman o
Hurmmam wish rive: Sanyd. 1he scheme involves constioction of Barage on rivel
[armmam Approximeatcly 240 m Dis of Rammam stage - il Powsr House with 3.5 m
finishect diamate;, 5.2 <m. long horse show sheped RHT, 2.7 M diameter. 1.53 Km
long pressure shult penstack, 740 m lony teilrace channe! and serface poac holsc
The inslalked capacily of the project w120 MW (340 MWL Source oF the wiaer
supply 12 Rammam rver which 15 an important tfbetany ot the nves Rangit, The
Hammann river orginales in glacial aea to the extrame wesl near e Wes Bengal
and Mepal border, flews o easiedy dinection fur o conslderals distance and ioing
the Rangi! dear raar Mays Sorar River Rangit in lum is @ major iribatary of tho
Teesta River. | he Hammam river onginates from Mane Bhanjan — Tarygbe - Hhizigl
vidge of the luwer Himalswas which are conlnuztion of Kanchan Jungha rrountaim
rangas, 2f an elevation of aboot SL 3831 M and dwains 3 catchmenl of sk 247
A up Lo ihe Pamrraga sibe Tharo is conserable snow fed regciun i (e catchiment
area of Hamrram Rjver in its uppar raaches. A gignifoant porkion of the catchment
area is cuverad with denze forest.

2 67 N Hydraulic and Civil features
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57 5 m height. Onone. of 2.4 W ciameter pressuze shaft & congiderad to feed sach
un® turbine ot 39 MW caacity that aperate undor o design head of A7Z m.

The general layvout of the scheme is indizated in the enclosed drmsangs: Z10g.No.
EEOZ-00F P-E-C-A-MM-Geographical Lacation of tha Profeci, Deg Mo sG02 002-P-E-
. 00 -Seneral Project Leyoul and $607-002-M-E-C-8-24 -Gioss aedion of Power
Hange through Watar Gondactor Systam.

3.00.00 " SYSTEWM DETAILS
L5 04,00 The instalicd caparty af 120 MW would e provided o 3 Werical Axis Puilan
' larnines diven genersting uniss of 40 bW cach. |t is proposed b poowids [nlet

Valve of spherical bype for zach boibme, which wouid be accommodated in ihe
powerteuse, The generation wolage of 11 kY would be stepped up to 137 KW
lheauga thies zingle phasuc 10 hivis 110 13580 WEORY DLW tyoe stepRoup
liznsormars lorated near upslican wsil of the power nouse o gach unii. The 11
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Hos nf TG00 -0dn, 110,403 10 5lep down dry teae Stoban Sciyice Tremsforme s,

For prpsgency suppiy, 2 Nos, of 750 K8, 1KY D0 aaete g also e instelled
wiliicli waule oo connerted S0 Station Ausl@ne Seard. The Dwverall Flectical Singie
Ling LDiawnwrn is shown in the enclogsl digwing. Org. Mo, S602-0G3-P E.L A-104
PAl D for Owrall Licebical System”,

E.QT Crans

Cne no. E.Q.T. Orane of 129007% | ceuesity with main and auslizry hoeoks are

nedf0sou o be installed in the nowe oz (o handing assembly 50 ercoclon of

gENSIAting unis & sssacated equiprent, The cloarancas, imits for hook spproact:
and ather dimersichs of the crane shall he suitabie for the propesed jayout of Hhee
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PETROGRAFHIC REPOF I OF HIVER SEDIMENT
D size dnalvas of sel gamples for Ramman Srags 1 poogout i Gieen peses

Srain Siee Analysis i Wi %

S3lL Y | WE Sand % |+ Sand % M. Sand B Coales Sand % Trsal

{19.55 | [-65.61  [-)0.92E [-J0_25 {405 (HiEmm
o] [N Tk . Imin mlny Vi i

i G B | 5434 | 2572 4.94 1,325 1003

Fetrographic Hepart on the Sediments

Al Megascops Dbsersation

The samples arg loose sedirmenls and are browniah grey in coleur. The
gamples range in sze hioin coarse sand to weny fne sand. The swnd Haction
ia composed dominanlly 27 mica fakes, quanz feldapor wad Siyamiz maler
including wooden liagments.

b M inrasuops Crxamnatien

i Tha miremnl gssemblages and omanic mattar wth thaii rolotive velume
percentages Jas por visual estimate) of differenc size of sand fiocticons ave
umishzd below.

Slae fraction Mincral Assemblages
{with ralablve abundance hased on visual sstimate)

+ BOCpm Cilanz d0%:, Biatite 30°%, Muscovite 10%, Feldspar 50%, Lithic
toaarse Sandh fragrment [ quarizile] 10%, Cnganss master [ with cellulose
structuig, fow] and clay concretiar Few)

1 PE0pm (Mediom | Biolile 40%. Guarz, #63%:, =aldapar 20%. Muscovils 10%.

Fand] Garnet (4%) and Chlone-Siflimaniie — Lithe Tragment [ Siarite,

Quate-Chelite Schisty — Clay conuclions Amorahnus

! carbonate-lren concieharg (8% Oganic mattar ( with
celluinze struclong. low;

R ELT Siatile ¥, Muscowhs 208 and Cuanz- Foldspar-Sainet (0%
[Fine Sznd}

[ + O 0G3 rrs ' Quartz G0%. Bertile 20%, Celdepar 10% Mascovido 8% and
(Wery Fine Sand) | Aamphibek-Chilornite (<5%)

| Roununcss Faih quartz and feldspar giains gie geaelly sub rounded. Bur
in coarae 30 [+E00 pri) Lha feldspar graing are subarigulzr.
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TRANSFORTATIN
I vation end Access

The arapaseo Hainmarn Stage-lll i Iecated on ibe Rarmnees River in the state of
Wast Bengzl  The Heinmam River fomee the houndary wilh \hicst Bencal and
Sikkinw. The divession srocluso s just downsireans 3 the confliucnes ot Ramrmarm
with Lodnama KkEe'z and tha powar havsy is nuar Daraatia sillags an dght bank of
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ard Longilude BE™-0°.CO'E to 2B° 147 -nd°F

The progeci can hes 2ocossod om Siliguri via Shoam o Danelimg Sisticl of Yes:
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iy T3 Siliguri Kurscany - Ssanban - Lodhama {sbeat 539 K.
b1 Approach roqil to Power Howse site:

il Wiz Siliguri —Malli - Jathang (Ney bazaarn) [abous 120 kmb
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HYDRO PROJECTS ENGINEERING
DIVISION

TITLE : SPECIFICATION OF
ELECTRICAL CONTROL &
INDICATION PANEL FOR MIV

241585457-A

SPECIFICATION NO

REV 00

Page'1 of 11

PROJECT -~ RAMMANM HEP (3 x 40 MW - V.PELTON)

1. SCOPE:

This specification covers manufacturing, shop testing, supply, packing and

delivery of MIV ELECTRICAL CONTROL PANEL as per schomatic drawing for MIV
Electrital Control Panal (Drg. No. 32130519801}, The supplier shall ensure complateness
of panels and shall alse |nclude any other dewvioes. which are required for propaer
funetioning of the schemes enclosed. The rating of equipments, wharaver nat specified
shall bie selected by Ihe supplier. The successful bidder to prepare and submit autling
aeneral arrangement drawing including component layout for approval belore start

of manufacturing, Sarme of item described In this specification may not be ralevant for this
electrical control panel and may, pleass be ignorad.

2. STANDARDS:

All enipment covered under this specification shall be of repulad make having proven
quality and shall comply fully unless otherwise specified wilh (he rlevant tatest lssue of Indlan
Standard Specifications. Whare thé standands adopled are athet than the standards mantioned
below, full detalls of the same including deviation fram tha relevant Indla Standards shatl be given

In the olfar

15— 8623  Faclory bullt agsemblies of low voltage switchgear and control gear,
152208  HRC Cantridge fuse —links up to 650y

e IS-8AYS  Conirol switches for voliages up to and including
IEC -337 1000V A. C.
152068 Contactors for vollages nol excesding 1000V A ©
15-2147 Degmo of protectinn lor encloslrey
I5—4064 Swilches & swilch — fuse units
151248 Metars and instruments
i5—2231 FRelays
IEC-73  Colounof indicating tamps & push buttoris
15 -9224  Low voltage fuses
IS -694 Small wiring cables
K5 -1841 Indicatling Rmps ']

REV.NO. AFFROVED, -
PREPARED DISTRIBUTION. | GTY. .fﬂ_ll.;f. il
| CHECHED HPE 01 | PREPARED | EHECKED | |SSUED DATE
~ AFFROVED \ ) '
DATE L 04 i - Sl 'l"l' "'1.‘. L 0G.02.98
(ars) (APy (PHE)




HYDRO PROJECTS ENGINEERING
DIVISION SPECIFICATION NO, REV 00
TITLE : SPECIFICATION OF Page2of 11
ELECTRICAL CONTROL & 241585457-A .
INDICATION PANEL FOR MIV

3. PANELS:
3.1 GENERAL;

The paneis shall be of prefatiricated & bolted construction and free standing type with
overall dimension not to be less than of 1700mm (H) X 1000mm (W) X 800mm (D)
(Dimension without foundation frame). The panel shall be mounted on foundation
frame of 300 mm (H) X 1000 mm (W} X 600 mm (D). The foundation frame is to be
supplied along with panel. Total height of the panel including foundation frame
should not be more than 2000mm. Sheet material of the panel shall be of cold rolied
sheot steol with minimum thickness for lpad bearing members as 2.6 mm and for
non-load bearing as 2 mm. Front hinged door shall be made of quality stesl and treatad
far corrosion resistance under tropical weather conditions. The panels should bs completa
with anchors and fasteners for foundation and transpart. The cubicles shall be provided
with hinged doors filted with neoprene gaskets, locks and handles. The cubicle should be
designed to give the required degree of profection IPS2 or higher (dust, moisture and
vermin: procfing) as per 1S: 13947 by use of proper gaskets, Suitable stiffener fo be
provided wherever required for panal to be sturdy. The panel f cubicle shall have 20% free
space for mounting fulure devices, The DC power supply vanation 220 V +15%/-15% and
AC power supply 240 V £5% Trequency variation and +10% voltage variation.

The door shall be provided with louvers for ventilation and they are complete
with rubber sealing strips. Lifting lugs shall be provided

The panel shall be fitted with anti — condensation heatar (Strip type) to prevent
molsture condensation on wiring and fluocrescent lamp for lighting, Termingl blocks for
external connection shall be accessible from door, Provision for eable antry from the Top
and Bottam with removable gland plates shall be provided.

3.2 SAFETY EARTHING;

All metal casings of cument carrying components shall be connected 1o an
earthiing strip (26 X 6 mm) made of copper (tin plated) with the help of 2 continuous soft
drain bars or grean colored insulaled linned copper conductor. Suitable clamps type

terminations (2 nos ) for connecting earth sirp lo station sarth shall be provided and those
shall be made of brass.

3.3 WIRING:

Fanel wirng shall be camed out with colour coded FVC wire of 850V grade
conforming to latest issue of 1S: 624, The wiring shall be done with PVC insulated siranded
conductor tinnad annealed gopper wire of size 1.5 sq. rm and wiring subject to swing shall
he dane with fiexible cables.
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The wirlng shall be with identification ferrules (sleeved type) having black letters
on white back ground at both ends as per 15 375 (1863) and schemalic diagrams. No
partion of the wiring shall touch the metal portion and should be supported in such a way
with sturdy clips and saddles so thal the wires can be traced physically and easily when
required.

The wires shall be connested to the control apparatus by maans of copper
tin plated lugs and shall be terminated on terminals mounted at convemnent height for easy
acoess. The size of control terminals shall be suitable for 4.0 mm sq cable terminations.

Colour Circult function
Black Neutral
Gray Single phasa/ AC Control Supply
Green/Yeliow Earth
Red +Ve DC Control supply
Black Ve DC Cantral supply
3.4 MULTIPLYING CONTACTORS:

Tha contactors shall have sufficent no (8] of sux contacts as per schematic
diagram and suitable for control DC supply. If sufficient no of contacts are not avallable
sdditional contacts shall be used.

3.5 SELECTOR SWITCH S551):

The control and selector swiiches shall be of multi = stage, ratary type, rated for

B0 Woll AC and DC and having current rating of 5 amps. The switches shall be switch-
boatd type.

A square or rectangular escutcheon piate for frent of mounting shall be provided
with main clrcuit label and position labels.

The mechanism housing shall be mounted in fire resistant matenal, The selector
switches should be of stay put switches with spade type handle.

36 ILLUMINATED ON {PL):

The llluminated push buttons shall have adequate current carrying capacily
and shall have TNO+INC contact It should have LED type of illumination lamp suitable for
contral supply valtage. It should have integral esculcheon plales engraved with its function.
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3.7 EMERGNECY PUSH BUTTON (PB-TE):

The emergency push button shall have adequate current carying eapacity with
INO+1NG contact. It should be of Red in ealour and with protectiva transparent cover.

38 INDICATION LAMPS (SL):

The indicating lamp shall have LED type illuminafion, Thes2 shall have LED
and proper colour lenses as per schemes. It should have Intagral escutcheon plates
engraved with its function,

3.9 TIMER (T):

The timers are used to provide pulse command to sciencids of MIV and
bypass. It should be suitable for rated control voltage and with 2NO+2NC auxliiary contact

3.10 TERMINAL BLOCKS:

Terminal blocks (Device Rel.: TBP) for power supply ¢onnection should be of
Stud type and suileble for 6 sq mm CAT M4 of Elmex [ C5TS B4 of connect wall or its
equivalent of make as par companants and device list,

Tesminal blocks (Davics ref.. TBI1CT, TB1FR, TRIRT & TB13P) aré gontinl
terminal blocks should be of screw type terminals and suitable for 4.0 8g mm CST 2.5 of
Elmax or its equivalent of make as per componants and device list

3.11 NAME PLATES:

The name plates of anodized aluminum on front door and Inside mournted
item shall be provided on botiom of each device, Pana! main label shall be provided on top
of each panel. The label / nama plates for device molnted on the front doot of the panel
shall be fixed by screws. The label / name plates for tha davice mounted inside the panel
shall be fixed with adhesives.

3.12 PAINTING:

All sheet steel parts shall be acid cleaned, rust free, degreased before applying
the powder coat of RALB019,

(@) All sheet work shall be phesphated in accordance with 15: 60005 "Code of practice
for phosphating lron and stesl”.

(b) Ol grease din and swarf shall be thoroughly removed by emulsion cleaning.
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() Rust and scale shall be removiad by pickiing with dilute acid followed by washing
and running water rinsing with slightly alkaling hot water and drying.

(d)  After phosphating, through rinsing shall be carried out with clean water followed by
final rinsing with dilute dichromatic solution and oven drying.

(e) Panel shall be powder coated with thickness of the coating of thickness = 95 mm.

Exlernal colour of the pans| shall ba Sem| Glossy Pastel Green RAL 6019 grade
and Intamal colour of the panel shall be glossy white of shade RAL 9003 grade.

TEST AND INSPECTION :

All necesssary Test | Test cartificates shall be carrigd out / submitted fo prove that
the squipment supplied meats the requirement of this specification and relevant |S.

Assambled panels shall be subjecled to following routine tests at supplier's work In
presence of the BHEL representative and our customer

» Visual inspection.
» Dimension check
» Meagar testing with 1000 V megger before and after HV test

# HV test 2 KV, 50 Hz mms vollage applied for 1 minute between all terminal
connected togelher and all metal parts Intended 1o be earthed during service.

# Earth Continuity test.
# Functivnal tes! as per schematic diagram
3 copies of final test cerificates shall be submitted for our referende and record.

RAWING, DATA
(TO BE SUBMITTED BY TENDERER / EUF‘FLI:EH}

The supplier shall submil the documents / drawings (1 sst) at the time of offer which shall
include the following:

i) Details of all squipments including their type make specifications with catalogue and
guaranteed technical particular.
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7.0

The supphisr shall submit within four weeka from the date of award of contract, Drawings
Lhmn prints each) which shall include but not limited to the following, for customer (NHPC)
PPROVAL

a) Oulline general arangement including component layout arrangement drawing.
b} Mounting and foundation details.

o) Internal panels wiring diagram showing termination of extemal cables with proper
terminal markings.

dj Bill of matedal with exact make of equipment
e}l Qualily Assurance pian,

Vendor should start manufacturing of the panel only after approval of GA drawing fram
BHEL .Frnustun“ﬁf. The supplier shall provide 3 copies of all drawing certified for
construction.

B copies of Erection, operation and maint2nance manual and drawing shall ba supplied as
per distribution schedule to be intimated two monthe prior to the dispatch of equipment.
The manual shall also contain the catalogue of contractors, timer control switches, maters,
indicating lampe and push button,

2 copies of packing list showing details of items packed In each box dispatched, The
packing list has to be sent early to Indenter for approval prior to dispatch of panels.

Purchasar reserves the right Tor allering / modifying the control scheme even if the panels
are under manufacture. The supplier shall have o make the corresponding changes in the
panal as reguired.

COMPLETENESS OF EQUIPMENT:

. All fittings and accessories which are necessary for the compstence of (he
;a;:npmu;‘t{;u shall be deemed to be includad in the specification and shall be supplisd by
supplier.

DRAWINGS AN TION :

Schedule of equipment for MIVECP s attached a& per drawing No, 32130519801,
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Thie panel shall be identified with the following information.

1. MIV ELECTRICAL CONTROL PANEL
2. UNIT NO:: D1, 02 803

3, PROJECT; RAMMAM HEP

4. BHEL LOGO.

Tre above information shall be in a permanent form as a metal name plate or by
Engraving.

8.0 PACKING INSTRUCTIONS:

Packing box must be reusable type. Before putting panel in to wooden box, panel
shall be entirely covered with polyethylens sheet of least 100-micron thickness after
placing adeguate quantity of silica gel packed in a cotton bag. Front side of panel shall be
propetly covered by polyethylene air bubble film to aveld damages of indicating meters and
flush panel mountings,

The base of the woodsn casa shall be of wooden bollon and planks giving
necessary refnforcement such that the bottom of the equipment is at a height of 200 mm
minimum from ground level, Polyethylene coated bltuman hessian kraft paper shall be
fixed in position above the wooden planks over which panel is to rest

Polysthylene sheet of al least 100-micron thickness shall be laid over the base of
polyethytlene coated bitumen hessian kraft papar.
I Four sides shall be lined from Inside by polyethylene coated bitumen hessian
kraft paper. It is preferable o have a single piece of above kraft paper fived on the four
sides. | case jointing is unavoidable, than it should be done by overlapping of apporx.
200mm.

Empty space in the box shall be filled with adequate cushioning material
wherevar necessary (.. thermocol pieces, wood wool eic fo avaid moments-and shocks.

The nner side of the top cover shall be lined with a polyethylene coated bitumen
hessian kralt paper, A polyathylena shest of at least 100 micron thick, which shall project
approximataly 150 mm on all side of the top covert shall be provided below the tap cover,
ahall be folded cover. This projection, after nalling the top cover, on the side of the wooden
box & tacked, to prevent ingress of water from Lhe lop.

The following detalls are to be marked on the packing box.
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] Address of Consignee.
i) F.0. No. _

i) Description of lam

iv) Case No.

v} MNet weight.

i) Gross weight.

Vi) Chimension of box.

viill  Mark showing upright position,

i) Mark showing sling posiion wharevar necessary.

x) Mark showing umbrefia (Le. for item to be stored under covered slorage)

10. GUARANTEE:

The equipment supplied shall be guaranteed for 8 period of 18 months from the
date of supply of item. During the guarames pariod the supplier shall remain liable for repair
! replacemant for any that may fall due to manufacturing / material defects by attending the
same tu Baira Siul Power Station.

Acceptance or waive of inspection does nol absolve the suppliet of his

responsibility 1o rectify the equipmant in case it does not perform satisfactorily at site whene
in it iz actually used.

L 0 L L B S O
—— e e oW owmw
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GUARANTEED TECHNICAL PARTICULARS

(TO BE FURNISHED FOR RELAYS, TIMERS, COMPARATOR MODULES, INDICATING
LAMPS, PUSH-BUTTONS)

3.NO.

1.0

el il .l il
oo G2

22
3.0

a1
3.2
33
34
35
3.6

4.0

41
4.2
43
4.4
4.5

5.0
3.1

52
5.3

54

Description
PANEL:

Make

Overall dimensian

Total waight

Degree of protection

Sheet stes| thickness (mm)
Earthing armangement

PANEL LIGHTING:

Make
Type

SPACE HEATERS:

Make

Type

Applicable standarnd
Rated voltage
Healer outpul
Thermostat setting

INDICATING LAMPS:

Name of manufaciuter

Type of design

Rated vollage

Ratad powear consumption (walls)
Permissible voltage varation

WIRING:

Voltage grade
Insulation
Conductor material
(a) Power wiring
(D) Qontrol wiring

Type of conductor, whether stranded of solid for control wiring.




6.1
6.2
6.3

T.0

71

8.1
8.2
8.3
8.4
8.5
a6
87

8.1
92
g3
4.4
8.5
986
9.7
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TERMINAL:

Type of tarminal
Make
Rating

LABELS:

Material
Type of fixing

Ysi RS

Type

Make

Coil rating

VA burden

Power Consumption
Pick up to drop out ratio
Operating voltage range

TIMER:

Type

Make

Coail rating
VA burden
Fower Consumption
Pick up to drop out ratio
Cperating voltage range

R E R e oE W

aaaaaaa
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ANNEXURE — A
LIST OF SPARES for MIV Electrical Control & Indication Panal:
Sl No. Item description Cuantity

1, Timer (Device No. T1) 2Nos, |
Auxillary Relays / contactors

r A 4 Nos.
(4 NO + 4 NC)

3. Indicating Lamp- Red [ SLDG) 6 Nos.

A Indicating Lamp —Grean (5L085) B Nos.

5. Indicating Lamp —Amber (SLO7T) B Nos,
luminatad Push bulton — Green

6. {LED type, 1 NO contact) 6 Nos.
(PLOZ)
llurminated Push button-Red

7. [LED typa, 1 NO contact} 6 Nos
(PLO1)

- Push button Red (PB-TE) 1 Na.

] MCE- 220 VDG (Q1) 2 Nes,
10 | MCB-240 VAC (051) 2 Nos,
11. Selector switch (S51) 2 Nos.
12 Supply manitoring relay 2 Nos.
13 DC-DC Convertor (FPS) 2 Nos.
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PROJECT - BAIRA SIUL MEP (3 x 60 MW — V. FRANCIS)
11- E{:DPE:;

This specification covers manufacturing, shop testing, supply, packing and
dalivery of PV (BFY) ELECTRICAL CONTROL PANEL as por schematic drawing lor PV
Fleotrical contral pape! [Drg. No. 32170218801), The supplier shall engure completeness
of panels amd shall aiso include any other devices, which are required for proper
funotioning of the senaemeas anclosed. The rating of equipments, wharover not spesified
shall he selected by the supplier. The successtul bidder to prepare and submit outline

eneral drawing including co nent layout for a val before sta
of manufacturing. Some of lem described in this specification may not be releyvant for this
electncal control pareel and may, pleass be ignored.

2. STANDARDS;

All equipment covered under this speoification shall be of reputed make having
proven quaity and shafl comply fully unless oherwise speciied with the retavant lates!
Esue of Indinn Standard Specifications. Whnetz the standards adopiod are other than tha
standards menfioned below, full detalls of the same moluding devialion Trom ihe eevan!
India Standards shall be given n the offer

I5—8623  Factary bullt assembiies of low voltage swichgearand control gear.
IS—2208 HRC Cartridge fuse - links up o B50V.

I5-8075 Conuolswilches [or vollages up 1o and including
[EC-337 1000v A, C

I5 2950 Contactors for volinges not excesding 1000V A C.
I5=2147 Dagree of protechion for enciosuras.

IS ~ 2064  Swilches & switch = fusa units

15 =1248  Maetors and instruments

15 - 3231 Relays

[EC-=T73 Colour of indicating lamps & push bullons

18 -8224  Low voitage fuses

15— 684 Smiall wiring cables

IS= 1841 Indicaling tamps :

T ~ | AFPROVED: A e
e - [ = i
T DISTRIBUTION. | GTY. mﬁ;.-
—EIIREHED HPE 01 | PREPARED | CHECKED | 1SSUED | DATE
l'F"FHﬁ"fEE'_ - 5 Y ¥
L B 04 . ‘ '_Ltjn' 00.09.18
(grs) | (AP (PRB)
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3. PANELS:
3.1 GENERAL:

The panels shall be of prefabricated & bolted construction and free standing type with
averall dimension not to be less than of 1700mm (H) X 1000mm (W) X 600mm (D)
(Dimension without foundation frame). The panel shall be mountad on Toundation
frame of 300 mm (H) X 1000 mm (W) X 800 mm (D). The foundation frame is 1o be
supplied along with panel. Total height of | including foundation frame
should not be more than 2000mm. Sheet material of the panel shall be of cold rolled
shest steel with minimum thickness for load bearing members as 2.5 mm and for
non-load bearing as 2 mm. Frant hing=d door shall be made of quality steel and treated
for corroslon resistance under tropical weather conditions. The panels should be complete
with anchors and fasleners for foundation and transport. The cubicles shall be provided
with hinged doors fitled with necprene gaskets, locks and hamdles. The cubicle should be
dasignad to give the required degree of protection IP52 or higher (dust, moisture and
vermin procfing) as per IS: 13047 by use of proper gaskets. Sultable stiffener to be
provided wheraver required for panel to be sturdy. The panal / cubicle shall have 20% free
space for mounting future devices. The DC power supply variation 220 V +15%/-15% and
AC power supply 240 V £5% frequency variation and £10% voltage variation

The door shall be provided with louvers for ventifation and they are complels
with rubber sealing strips. Lifting luge shall be provided.

The pane! shall be fitted with anti — condensation heatar (Strip type) to prevant
maisiure condensation on wiring and fluorescant lamyp for liohting, Terminal blocks for
external connection shall be accessible from door. Provision for cable entry from the Top
and Bottorn with removable gland plates shall be provided.

3.2 SAFETY EARTHING;

All metal casings of clmant camying components shall be connectad to an
earihling strip (25 X & mm) made of copper (tin plated) wilh the help of a continuous eoft
drain bars or green colored insulated tinned copper conductor, Suitable clamps. type
tarminations (2 nos.) for connecting earth strip to station earfh shall be provided and these
shall ba made of brass.

33 WIRING:

‘Panel wiring shall be carried out with colour coded PVC wire of 850V grade
conforming to latest issue of |S: 684, The wiring shall be done with PVC inzulatad stranded
conductor innad annealed copper wire af size 1.5 sq. mm and wiring subject to swing shall
be done with fiaxible cables.
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The wiring shall be with ideniification ferrules (sleeved type) having black |atiers
on white back grotnd at both ends as per 1S; 375 (1963) and schematic diagrams. No
portion of the wiring =hall touch the metal portion and should be suppored in such a way

with sturdy clips and saddles so ihat the wires.can be traced physically and easily when
requined.

Tha wires shall ba connected to the control apparaius by mesans of coppor
tin plated lugs and shall be terminated on terminals mounted at convenient height for easy
accass. The siza of control terminals shall be suftable for 4.0 mim sq cable terminations.

Colour Circuit function

Binck Neutral

Gray Single phasa/ AC Control Supply
Green/Yallow Earth

Red +Ve OC Control supply

Black Ve DC Caontrol supply

3.4 MULTIPLYING CONTACTORS:

The contactors shall have sufficient no (s) of aux contacts -as per schamatic
diagram and suitable for cantrol DC supply. If sufficient no of contacts are nol avallable
additional contacts shall be used,

3.5 CONTROL AND SELECTOR SWITCHES {551}

The contral and selector switches shall be of mulli — stage, rotary type, rated for
G0 volt AC and DC and havirng current rating of 5§ amps. Tha switches shall be switch-
board type.

A square or rectangular esculchaon plate for front of mounting shall be provided
with main cirouit label and position labets.

The mechanism housing shall be mounted in fire resistant material. The selector
switches should be of stay put swilches with spade type handle

36 ILLUMINATED PUSH BUTTON (PL);

The fllurninated push buttons. shall have adequate current carrying capacity
and shall have INO+1NC contact, It should have LED type of ilumination lamp sultable for
control supply voltage. It should have integral escutcheon plates engraved with s function.
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3.7 EMERGNECY PUSH BUTTON (PB-7E};

The emergency push bution shall have adequate current carrying capacity with
INCHINC contact. |t should be of Rad in colour and with protective transparent covar,

3.8 INDICATION LAMPS (SL):

The Indicating lamp shall have LED type illumination. These shall have LED
and proper colour lenses as per schemes, It should have integral escutcheon plates
angraved with its function.

3.9 TIMER (T):

The timers are used to provide pulse command to solencids of MV and
bypass. It should be sultable for rated centrol voltage and with 2NCH+2NC auxiliary contact.

310 TERMINAL BLOCKS:

Terminal blacks (Device Ref.: TBP} for power supply connaction should be of
Stud type and sultable for 6 sq mm CAT M4 of Elmex / CSTS B4 of connectwell or its
equivalent of make as per components and device list.

Terminal blotks {Device ref: TBACT, TB1FB, TBIRT & TB1SP) am contml
terminal blocks should be of srew type terminals and suitable for 4.0 sq mm CST 2.5 of
Elmex or its equivalent of make as per components and device list,

311 NAME PLATES:

The name plates of anodized aluminum on front door and Inside mounted
ftam shall be provided on bottom of each deviee. Pane! main label shall be provided on top
of each pansl. The labal / name plales for device mountad on the frant door of the panel
shall be fixed by sctews. The label / name plates for the device mounfed inside the pane!
shall be fixed with adhesives,

3.12 PAINTING:

All sheet steel pants shall be acid cleaned, rust free, degreased before applying
the powder coat of RALS01S.

()  All shesl work shall be phosphated in accordance with 15: 60005 “Code of practice
for phosphating Iron and steal”.
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4.0

5.0

(d)

(e}

TEST

Oil, grease dirt and swarf shall be thoroughly removed by emulsion cleaning.

Rust and scals shall be removed by pickling with dilute acid followed by washing
and running watar rinsing with slightly alkaline hot water and drying.

After phosphating, through ninsing shall be carried out with clean water followed by
linal rinsing with dilute dichrometic solution and oven drying.

Panel shall be powder costed with thickness of the coating of thickness > 85 mm,
External colour of the panel shall be of Semi glossy Pastel Gresn of RAL 6019
grade and internal colour of the panel shall be glossy white of shade RAL 9003

grade,

IN

All necassary Test [ Test cerificates shall bo carmied out / submitted to prove that
the equipment supplied meats the raquirement of this specification and relevant IS,

Assembled pansis shall be subjectsd to following routine tests at supplier's work In

presence of the BHEL representative and our customer,

3 copies of final test certificates shall be submitted for our reference and record

# Visual inspection.

»

Dimen=ion chack

» Megger testing with 1000 V megger before and after HV jest

» HV fest 2 KV, 50 Hz rms voltage applied for 1 minule between all tarminal
connected together and all metal parts intendad 10 be garthed during service

‘i

o

Earth Continuity tesL

Functional test as per schematic diagram

DRAWING, DATA AND PARTICULARS :
(TO BE SUBMITTED BY TENDERER | SUPPLIER)

The supplier shall submit the documents | drawings (1 set) at the time of offer which shall
include the following;

Details of all equipments including thelr type make spacifications with catalogus and

1)

guaranteed technical particular,
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The supplier shall submit within four weeks from the date of award of conlrael, Drawings
(two prints each) which shall include but not limited fo the following, for cusiomer (NHPC)
APPROVAL.

al Qutline general arrangement including component layout arangemant drawing.
b) Molnting and foundation delails.

c) Internal panels wiring diagram showing termination of extemal cables with propar
terminal markings.

d) Bill of matenal with axact make of equipment
a) Cuality Assurance plan.

Vandor should start manufaeturing of the panel anly after approval of GA drawing from
BHEL [ customer. The supplier shall provide 3 copies of all drawing cedtified for
construchion.

8 coples of Erection, operstion and maintenance manual and drawing shall be supplied as
per distribution schedule to be intimated two monthe prior to the dispatch of equipment.
The manual shall also contain the catalogie of contractors, timer conlrol switches, meters,
indicating lamps-and push button.

2 copiee of packing list showing details of items packed In each box dispatched. The
packing list has to be sent sarly to Indenter for approval prior lo dispatech of pansls

Furchaser reserves the right for aftering / maditying the control schemea aven If the panels
are under manufacture. The supplier shall have to make the corregpanding changes in the
panel as raquirad.

6.0 COM UtP

All fittings and accessories which are necessary for the competence of the
equipments shall be deemied to be included in the specification and shall be supplied by

the supplior:
7.0 DRAWINGS AND DATA ENCLOSED WITH SPECIFICATION :

Schedule of equipment for PVECP is attached as per drawing No. 32170218801,
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8.0 |DENTIFICATION:

The panel shall be identified with the following information,

1. PV (BFV) ELECTRICAL CONTROL PANEL
< UNIT NO.: 1

3. PROJECT: RAMMAM HEP

4, BHEL LOGO

The above information shall be In a permanent form as a metal name plate or by
engraving, '

8.0 PACKING INSTRUCTIONS:

Packing box mus! be rausable type. Before putting panel in to wooden box, panel
shall be entirely coversed with polyethylene shest of least 100-micron thickness after
placing adequate quantity of silica gel packed in a cotlon bag, Front side of panal shall be
propeity covered by polyethylene air bubble film lo avold damages of indicating meters and
fiush panel mountings.

The base of the wooden case shall be of wooden botton and planks giving
necessary reinforcoment such that the bottom of the equipment is at & helght of 200 mm
minimum from ground level. Polysthylene coaled bitumen hessian kraft paper shall be
fixed in pesition above the wooden planks aver which panal is to rest.

Polysthylene sheet of at least 100-micron thickness shall be laid over the base of
palyethylens coated bitumen hessian kraft papsr.

Four sides shall be lined from inside by polyethylens coated bitumen hesslan
kraft paper. It is preferable to have a single pace of above krafl paper fixed on the four
;tdga In ease jointing is unaveidable. than it should be done by everlapping of appori.
A00mm.

Empty space in the box shall be filed with adegquate cushioning matedal
wheraver necessary Le. thermacnl pigces, wood wool &l Lo avoid moments and shocks

The inner side of the lop cover shall be lined with a polyethylens coated bitumen
hessian kraft paper. A polyethylena sheet of at least 100 micron {hick, which shall praject
approximately 150 mm on all side of the top covert shall be provided below the top cover,
shall be folded cover. This projection, after nailing the top cover, on the side of the wooden
box & facked, to prevent Ingress of water from the top.

The foliowing details are to he marked an the packing box
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Iy Address of Consignee.

i) P.0. No.

Iy Description of item.

i) Case No,

) Net weight.

Wi Gross weight.

wil) Dimensian of box.

will) Mark showing upright position,

) Mark shawing sling position wherever necessary,

x) Merk showing umbretla (iL.e. for item to be stored under covernad storage)
10. GUARANTEE:

The equipment supplied shall be guarantesd for a period of 18 montha from the
date of supply of item. During the: guarantes period the suppliar shall remain llable for repait
| replacement for any that may fail due to manufacturing |/ material defects by sttending the
game o Rammam Power Station.

Acceptance or waive of inspection does not absolve the supplier of his
responsibility to rectify the equipment in case it does not petform satisfactorily at site where
in it is actually used.

- S A e W —




HYDRO PROJECTS ENGINEERING

SPECIFICATION NO.,

DIVISION REV 00
" TITLE : SPECIFICATION OF sy
ELECTRICAL CONTROL & INDICATION | 241585457-B Page
PANEL FOR PENSTOCK BFV
SCHEDULE - “A”

GUARANTEED TECHNICAL PARTICULARS

(TO BE FURNISHED FOR RELAYS, TIMERS, COMPARATOR MODULES, INDICATING

S.NO.

1.0

1.1
1.2
1.4
14
1.5
1.8

2.0

21
22

3.0

3.1
32
3.3
34
3.5
3.6

4.0

4.1
4.3
43
44
4.5

5.0
51

2.2
2.3

b4

LAMPS, PUSH-BUTTONS)
Description

PANEL:

Make

Overall dimension

Total weaight

Deagres of protaction

Shest stoel thickness (mm)
Earthing arrangament

PANEL LIGHTING:

Make
Type

SPACE HEATERS:

Mk

Type

Applicable standarnd
Rated voltage
Heatet output
Thermostat setting

INDICATING LAMPS:

Name of manufacturer

Type of design

Rated voltage

Rated power consumption (watis)
FParmissible voltage varnation

WIRING:

Violtage grade
Insulstion
Conductor material
(8) Power wiring
(b} Control wiring

Type of conductor, whother stranded of salid for control wiring.




HYDRO PROJECTS ENGINEERING

DIVISION SPECIFICATION NO. REV 00
TITLE : SPECIFICATION OF Page 40 of 11
ELECTRICAL CONTROL & INDICATION | 241585457-B e
PANEL FOR PENSTOCK BFV
6.0 TERMINAL:
6.1 Type of terminal
62 Make
8.3 Rating
7.0 ELS:
7.1 Material
7.2 Type of fixing
8. RELAYS [ CONTACTORS
8.1 Type
8.2 Make
B.3 Coil rating
8.4 VA burden
8.5 Power Consuription
B.6 Pick up to drop out ratio
8.7 Operating vollage range
8.0 TIMER:
9.1 Type
8.2 Make
83 Coail rating
G4 VA burden
8.5 Power Consumption
96 Pick up to drop oul ratio

87 Operating voltage ranges

L e




HYDRO PROJECTS ENGINEERING

DIVISION SPECIFICATION NO. REV 00
TITLE : SPECIFICATION OF Fage 15244 |
ELECTRICAL CONTROL & INDICATION | 241585457-B '

PANEL FOR PENBTOCK BFV

ANNEXURE - A

LIST OF SPARES for Penstock BFV Electrical Control & Indication Panel:

| Sk No. item description Quantity
1. Timesr (Devica No. T1) 2 Nos.
N Auxiliary Relays / contactors _—
(4 NO + 4 NG}
3. Indicating lamp- Red { SLOB) 2-Nos,
4. Indicating lamp —Grean (SLOS) 2 Nos,
5. indicating lamp —Amber (SLO7) 2 Nos.
liluminated Pish button — Green
6. {LED type, 1 NO contact} 2 Nos
(PLO2)
Iuminated Push button-Red
7. {LED type, 1 NO contact} 2 Nos.
(PLO1)
8, Push button Red (PB-TE) 1 Nb.
2 MCB-240 VAC {Q51) 1 No,
10, Selector swilch (551) 1 No.
" AC-DC convertor along with -

Diode Orng module
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-1052

DATE: 22/04/2019

6. DRAWINGS/DOCUMENTS REQUIRED FROM VENDOR

SL.NO

DESCRIPTION

PRINTS

CD-ROM | MANUAL
S

DRAWING /DOCUMENTS -FIRST
SUBMISSION

DRAWING /DOCUMENTS-SUBSEQUENT
REVISED SUBMISSION

DRAWING /DOCUMENTS-FINAL
(AFTER CATEGORY -1 APPROVAL)

DRAWING AS BUILT

O/M MANUAL-DRAFT

O/M MANUAL-FINAL

N[N

TYPE TEST CERTIFICATES

ALL DRAWINGS SHALL BE SUBMITTED IN BOTH PDF AND AUTOCAD (.DWG 2004) FORMATS.
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-1052

DATE: 22/04/2019

Notes:

1

2

7. LIST OF CODES & STANDARDS

Equipment, accessories, components, material and tests shall confirm, to the specifications
of latest revision of applicable standards.

Equipment, accessories, components, material and tests shall confirm, in general, to the

Specifications of

[V1S [ 1BS

[ 1IEC

Unless marked otherwise in the list below. Applicable standards are to be ticked [ ]

LV SWITCHGEAR
1 Switchgear General Requirements [V ]IS : 4237 [ 1BS:162 [ 1IEC:
2 Factory built assemblies of LV
Switchgear control gear (V]IS : 8623 [ 1BS:5486 [ TIEC: 439
3 Selection , installation and maintenance
of switchgear and control gear [V]IS:10118 [ 1: [ 1IEC:
4 Busbar main connections and
accessories [\/ ] 1IS: 5578 [ 1BS:159 [ 1IEC:
5 Rail mounting in switchgear and
control gear installation [V]IS:11039 [1BS: [ TIEC: 715
6 Marking and identification of
conductor and apparatus terminal [V ]1S:11053 [1BS: [ 1IEC:
7 Marking of insulated conductors [V]1S: 5578 [1BS: [ TIEC: 391
8 Item designation [V ]IS :8270 [1BS: [ TIEC:
9 Climate proofing of electrical
equipment [\/ 11S: 3202 [] BS:CP 1014 | [ ]IEC:
10 Degree of protection ( enclosure) [V ]1S:13947 [1BS: [ TIEC: 144
11 Wrought aluminium & Al. alloys [V ]1S:5082 [ 1BS: 2898 [ JIEC: 114
12 Copper of bus bars [V]IS: [1BS: [ TIEC: 28
13 LV circuit breakers [\/ 11S 2516 [] BSE 4752
Pt. I& 11 [ 1BS:3871
SEC 1 [ TIEC: 157 -1
14
Starters [\/ 11S : 8544 [ 1BS: 4941 [ TIEC:292-1
15 Identification of terminals of
contractors and associated overload [V]IS :10705
[ 1BS: [ JIEC: 158-1C
16
[V ]IS :4064 [ I1BS: 5419
Air break switch [ TIEC: 408
17
[V ]1S:2959 [ IBS: 775
Contactors [ 1IEC: 158-1
18
HRC cartridge fuses [V ]11S:13703 [ 1BS: 88
[ TIEC: 269-1




RAMMAM HEP (3X40MW)

SPECIFICATION NO. .EPD-TS-CPBG-1052

2 TECHNICAL SPECIFICATION FOR
””[l ELECTRICAL CONTROL PANEL DATE: 22/04/2019
19 Indicating instruments [\/ 11S:1248 [ 1BS: 89
[ TIEC: 51
20 Dimensions for panel mounted
indicating instruments [\/ 11S:2419 [ 1BS:
[ 1IEC:
21 AC electricity meters
[V]1S:722 [ IBS: 5685
[ TIEC: 521
22 | Relays [V ]1S:3231 [ ]BS:142
[ TIEC: 255
23 Static protective relays [V ]IS :8686 [ 1BS:
[ 1IEC:
24 Current transformers [\/ 11S:2705 [ 1BS: 3938
[ TIEC: 185
25 Voltage transformers [V ]1S: 3941 [ 1BS: 3941
[ 1IEC:
26 LV Control Transformers [V]IS: 12021 [1BS:
[ 1IEC:
27 Miniature circuit breakers [V ]IS: 8828 [ 1BS:3871
[ 1IEC:
28 Control switches & push button [V ]1S: 13947 [1BS:
[ 1IEC:
29 Thermostatic Bimetals [V ]IS: 8588 [1BS:
[ 1IEC:
30 Phosphating of iron & steel [V ]11S: 6005 [1BS: 3189
[ 1IEC:
31 "Colours for ready mixed paints )
and enamels" [VI18:5 [1BS:
[ 1IEC:
32
Environmental tests [V]IS:2106
[ 1BS: [ 1IEC:
33 Maintenance & field testing of relays
[V]11S:9124 []1BS:
[ 1IEC:
34 Specification for PVC insulated cables
for working voltage upto & including [V]1S: 694 []1BS:
1100volts [ 1IEC:
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-1052

DATE: 22/04/2019

ILPB & Local Starters:-

1 Factory built assemblies of LV [V]IS: 8623 [ 1BS :5486 [ TIEC: 439
Switchgear and control gear PART -II

2 Degree of protection [V]1S: 13947 [ 1BS :5420 [ TIEC: 144

3 Push button [V]1S: 13947 [1BS: [ TIEC: 337

4 Climatic proofing of electrical [V ]1S: 3202 [1BS:CP1014 [ 1IEC:
equipment

5 AC motors starters for voltage [\/ 1IS: 8544 [ 1BS :4941 [ TIEC: 292
not exceeding 1000 V

6 Code of practice for phosphating [V ]1S: 6005 [1BS:3189 [ TIEC:
iron & steel

7 Colour for ready mixed paints & [V]IS:5 [ 1 [ 1IEC:
enamels
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-]052

DATE: 22/04/2019

8. GENERAL PACKING SPECIFICATION
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-]052

DATE: 22/04/2019

9. GENERAL PAINTING SPECIFICATION




GENERAL PAINTING SPECIFICATION

OF

LT SWITCHGEAR

Document No: EP-4 - CP-SD - 001

T F U

BHARAT HEAVY ELECTRICALS LIMITED

CONTROL PANEL BUSINESS GROUP
ELECTROFPORCELAINS DTVISION,

BENGALURU-560012

Date of jvsnez 13.04.2018




SPECIFICATICN MO, | EP-d-of-Sh-finl

T ‘ GENERAL PAINTING SPECIFICATION o= = -~ ..
FDOR SE-'.:"I'I".'i-I"-I ) o
LOW VO LTAGE SWITCHGEAR E‘:E”-'ﬂﬂ” BATE: 1%/04/2018
. Rl

1. General Specification:

All 415 switchgears, MOC'=, AC & DC distribution boards ctc, shall ha paintad by powder
coalng proooss.

7. Pre-Treatment or Surface Preparation:

Minirmum # tank process r bedter shall e psod Tor pre-treatment o sufece praparation of
sheer steal used for enclosures, The sequence of pre-treatment process shall include bt
nok be limited to the fallowing sheps:

TANK-L; DEGREASIMNG

Bheet Metal Sudace shall be cleaned of grease, oils, soils_ lubricantz, cxlde fllms, Heat
Treatrnent /o welding Scales efc. by using ALKALINE DECSREASER. at Faorn Temperature far
a Duration of 30-40 Minutes

TANK-2: WATER RIMNSE-I
Sheat Metal Surface shall be rinzad with waker

TANK-3; DERLSTING

Sheet Meml Surface shall b= cleansd of Fust by using Mbeed HYDROCHLORIC ALTD at
Foom Temperaturs for 2 Duration of 20 Mingtes.

TANK-4: WATER RIMSE-II
Sheet Metal Surface shall be rinsed with water
TANK-=5: SURFACE ACTIVATION

Sheet Metal Surface shall be activaked forZm & Mn phosphate Coating by using
ACTIVATION CHEMICALS ACID ab Reom Ternperature for 8 Durabon of 20 Minutes,

TANK-&: FHOSPHATING

Sheet Metal Surface shall be smoothty & unlformly coated with Zm FPhosphate by using
ZTHC PHOSPHATE SCOLLTION at Room Température for @ Duration of § - 20 Mingtes

TANK-7 WATER RIMNGE-III
Sheet Mata| Surface shall be Hhsed with waker
TANK-8: PASSTVATION

For Segliing Pores of Sheet Meatal Surface for obtaining Maximum Camoasion Resistance gyer
Fhtsphate Coating by DECKYLITE SDLUTION at Raem Temperature for a Duratlon of 15 -

24 Minytes




I SPECIFICATION WO, | EP-4-CP-S0- a1
sy GENERAL PAINTING SPECTFICATION  _ —MME -
FOR SELTION -
LOW WOLTAGE SWITCHGEAR, FEVISION |D,m-: 134042018
‘ i SHEE [— 3 — OF % =
3. Powder Coating;

The following steps shall be fol lowed o complets the powder cogting process -

OVEN DRYING
Shest Metal Parts shall be dried by HOT AIR &t 150 Deq C Process, Duration-10-20

Pl [k,

POWDER COATING

Within 24 Howurs &f Oven Drging, Shest Metal parts shall be costed with Pawder of shade
desired  frye clent thropgh Spraying in Gpray  Bopths, and theon Bpoany-Posder
Coated/Sprayed Sheet Metal parts are BAREL in an elecirically fired oven at 140-130
Oeg C Far LEHLS Mindates.

4. Paint Thickness;
To be follewwed as per Customer Spacifications @ Project-wise Techrical Specification
dacumants.

5. Paint Shade;

T be followed as per Coustomer Speclifcatons or Project-wlse Technlcal Speciloatlon
documents.

6. yest | Verification of Painting B

Ta be fallowed as per Customner Approved or Project-wise approved Quality Plan.

Reauting tesbe

g, Teat figr Faint shade with refergnce To shade card
b, Paint kbickiess rmeasurement

. Adhesion test

Special Tesks:
If T EIJEI!jE| foote g 5|J-E-E|ﬂ-E!d. the same shall be carred out a3 per EIIJ-II'I'{I-'JEEI QUH"E-'

Flar
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RAMMAM HEP (3X40MW)
TECHNICAL SPECIFICATION FOR
ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-]052

DATE: 22/04/2019

10. MANUFACTURING QUALITY PLAN FOR LV SWITCHGEAR




BHARAT HEAVY ELECTRICALS LIMITED

CONTROL PANEL BUSINESS GROUP
QUALITY ASSURANCE PLAN

ELECTROPORCELAINS DIVISION,BANGALORE -560012

Page1/4
EQUIPMENT : LT SWITCHGEAR
SR. NO. ITEM /COMPONENTS NATURE OF QUANTUM REFERENCE /° ACCEPTANCE |[RECORD INSP. AGENCY REMARKS
CHECKS OF CHECKS [DOCUMENTS NORMS FORMAT | Perform |Witness| Verify
1 Raw Material & Brought
Out Items
11 Steel Sheets
a) Dimension Measurement As per Tech. Spec./ Appd.drg./ 1S:513 TC 2/3 - 1 TC
Size of Sheet, Uniformity sampling plan
of Thickness, Surface
Finish.)
b) Hardness Mechanical -do- -do- TC 2/3 -
c) Bend Test -do- -do- -do- TC 2/3 -
1.2  |Aluminium/Copper/ Copper
flats for Bus-bars &
Links.
a) Dimension Measurement -do- Tech. Spec./ Appd.drg./ 1S:613 TC 2/3 -
b) Bend Test Mechanical -do- Tech. Spec./ Appd.drg./ 1S:191 TC 2/3 -
c) Hardness -do- -do- -do- TC 2/3 - 1 TC
d) Tensile Strength -do- -do- Tech. Spec./ Appd.drg./IS:1897 TC 2/3 -
e) Chemical Composition. Chemical -do- Tech. Spec./ Appd.drg./IS:6160 TC 2/3 -
f) Conductivity Electrical -do- Tech. Spec./ Appd.drg. TC 2/3 -
1.3 |PVC/FRLS Wire TC
a) Dimension Measurement -do- Tech. Spec./ Appd.drg./ 1S:694 TC 2/3 -
b) Insulation Resistance Electrical -do- -do- TC 2/3 -
c) Conductor Resistance Electrical -do- -do- TC 2/3 -
d) Material Properties: Mechanical -do- -do- TC 2/3 -
(Annealing, TS, Thickness
of Insulation & Sheath, etc.)

Note: a. In ‘Inspection Agency’column figure 1,2,or 3 to be filled. 1- will indicate ‘customer’, 2- will indicate ‘supplier’ & 3- will indicate ‘sub-supplier’.
b. In ‘Remarks’ column following abbreviations shall be used - RR-Review of Records, T.C. - Test Certificate Submission & CHP - Customer Hold Point.

c. Test certificates shall be submitted at the time of final inspection.

Signature,Name & Seal
EPD Banglore




BHARAT HEAVY ELECTRICALS LIMITED

[l
ELECTROPORCELAINS DIVISION,BANGALORE -560012
CONTROL PANEL BUSINESS GROUP
Page 2/4
EQUIPMENT : LT SWITCHGEAR
SR. NO. ITEM /COMPONENTS NATURE OF QUANTUM REFERENCE /° ACCEPTANCE |[RECORD INSP. AGENCY REMARKS
CHECKS OF CHECKS DOCUMENTS NORMS FORMAT Perform |Witness Verify

1.4 Electrical Meters

(Ammeter, Voltmeter,

Freq. meter etc.)
a) Physical condition Visual 100% Tech. Spec./ Appd.drg./IS:1248 TC 2/3 -
b) Verification of Scale & Range. Electrical -do- -do- TC 2/3 -
c) Insulation Resistance -do- -do- -do- TC 2/3 - TC
d) High Voltage Test -do- -do- -do- TC 2/3 -
e) Calibration Test Verification -do- -do- TC 2/3 -
1.5 Current Transformer
a) Make, Type & Rating Visual 100% Tech.Spec./Appd.drg./IEC:44 TC 3-2 - TC
b) Routine Test Test 100% -do- TC 3-2 -
1.6 Voltage Transformer
a) Make, Type & Rating Visual 100% Tech. Spec./Appd.drg./IEC:186 TC 3-2 - TC
b) Routine Test Test 100% -do- TC 3-2 -
1.7 |MCCB/MCB/MPCB
a) Make, Type & Rating Visual 100% Tech. Spec./Appd.drg./1S:8828 TC 3-2 -
b) Operational Test Electrical -do- -do- TC 3-2 -
c) High Voltage test -do- -do- -do- TC 3-2 -
1.8 Overload Relay
a) Make, Type & Rating Visual 100% Tech. Spec./ Appd.drg./IS:8544 TC 2/3 -
b) Operational Test Electrical -do- -do- TC 2/3 -
c) High Voltage test -do- -do- -do- TC 2/3 -

Note: a. In ‘Inspection Agency’column figure 1,2,or 3 to be filled. 1- will indicate ‘NHPC’, 2- will indicate ‘supplier’ & 3- will indicate ‘sub-supplier’.
b. In ‘Remarks’ column following abbreviations shall be used - RR-Review of Records, T.C. - Test Certificate Submission & CHP - Customer Hold Point.
c. Test certificates shall be submitted at the time of final inspection.

Signature,Name & Seal

EPD Banglore




)

BHARAT HEAVY ELECTRICALS LIMITED Elokd.d
ELECTROPORCELAINS DIVISION,BANGALORE -560012
CONTROL PANEL BUSINESS GROUP
Page 3/4
EQUIPMENT : LT SWITCHGEAR
SR. NO. ITEM /COMPONENTS NATURE OF QUANTUM REFERENCE /' ACCEPTANCE |RECORD INSP. AGENCY REMARKS
CHECKS OF CHECKS [DOCUMENTS NORMS FORMAT | Perform |Witness| Verify
1.9 Power & Auxiliary TC
Contactor
a) Make, Type & Rating Visual 100% Tech. Spec./ Appd.drg./IS:2959 TC 2/3 -
b) Operational Test Electrical -do- -do- TC 2/3 -
c) High Voltage test -do- -do- -do- TC 2/3 -
1.10 |Bimetallic Overload Relays
a) Make, Type & Rating Visual 100% Tech. Spec./ Appd.drg./IS:8544 TC 2/3 -
b) Operational Test Electrical -do- -do- TC 2/3 - TC
c) High Voltage test -do- -do- -do- TC 2/3 -
1.11 |Timers (Electronics & Electro
-pneumatic & Annunciaters)
a) Time limits Electrical 100% Tech. Spec./ Appd.drg./ IS Code TC 2/3 -
b) Operation -do- -do- -do- TC 2/3 - TC
c) High Voltage test -do- -do- -do- TC 2/3 -
1.12 |Switches & Control
Switches TC
a) Breakage Visual 100% Tech. Spec./ Appd.drg./ IS:4064 TC 2/3 -
& 1S:6875
b) Rating Visual -do- -do- TC 2/3 -
c) Operation Electrical -do- -do- TC 2/3 -
d) HV Test -do- -do- -do- TC 2/3 -

Note: a. In ‘Inspection Agency’column figure 1,2,or 3 to be filled. 1- will indicate ‘customer’, 2- will indicate ‘suppl

er’ & 3- will indicate ‘sub-supplier’.

b. In ‘Remarks’ column following abbreviations shall be used - RR-Review of Records, T.C. - Test Certificate Submission & CHP - Customer Hold Point.
c. Test certificates shall be submitted at the time of final inspection.

Signature,Name & Seal

EPD Banglore




% BHARAT HEAVY ELECTRICALS LIMITED =
ELECTROPORCELAINS DIVISION,BANGALORE -560012
CONTROL PANEL BUSINESS GROUP
QUALITY ASSURANCE PLAN
Page 4/4
EQUIPMENT : LT SWITCHGEAR
SR. NO. ITEM /COMPONENTS NATURE OF QUANTUM REFERENCE ACCEPTANCE |RECORD INSP. AGENCY REMARKS
CHECKS OF CHECKS DOCUMENTS NORMS FORMAT Perform |Witness Verify
2 Final Inspection
21 Mechanical Checks 1
a) BOM verification Visual 100% Tech.Spec./Appd.drg./IEC:Code JIR 2/3
b) Layout checking and Visual -do -do JIR 2/3
Accessibility
c) Dimensional checks Measurement -do -do JIR 2/3
(Sheet thickness, Paint
thickness, Paint shade &
overall dimension)
d) Name plate details Visual -do -do JIR 2/3
e) Mechanical operation of Mechanical -do -do JIR 2/3 CHP
equipments.
2.2 Electrical Checks 1
a) Electrical operation of Electrical -do -do JIR 2/3
equipments.
b) Scheme checking -do -do -do JIR 2/3
c) IR Test before & after HV Test -do -do -do JIR 2/3
d) HV Test -do -do -do JIR 2/3

Note: a. In ‘Inspection Agency’column figure 1,2,or 3 to be filled. 1- will indicate ‘customer',2- will indicate ‘supplier’ & 3- will

ndicate ‘sub-supplier’.

b. In ‘Remarks’ column following abbreviations shall be used - RR-Review of Records, T.C. - Test Certificate Submission & CHP - Customer Hold Point.
c. Test certificates shall be submitted at the time of final inspection.

Signature,Name & Seal
EPD Banglore




RAMMAM HEP (3X40MW)
e o TECHNICAL SPECIFICATION FOR
H/f[l ELECTRICAL CONTROL PANEL

SPECIFICATION NO. .EPD-TS-CPBG-]052

DATE: 22/04/2019

11. MAKE OF COMPONENT




o m——

BHEL-EPD BANGALORE

LIST OF SUB-VENDORS

SI. No.

Components List

Name of Sub-Vendor

=

Air Circuit Breaker (ACB)

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

Data Concentrator (DCS)

ABB

Schneider

SIEMENS

SEL

GE(ALSTOM)

Ethernet Switches

RUGGEDCOM

GARRETTCOM

NETGEAR

HIRSCHMANN

MOXA

CISCO

a)Molded case circuit breakers (MCCB), b)
Motor Protection Circuit Breaker
(MPCB),c)AC Power Contactor, d)Thermal
Overload Relay (OLR)

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

SWITCH FUSE UNIT (SFU)

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

Miniature Circuit Breaker (MCB)

ABB

Schneider

L&T
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Sl. No.

Components List

Name of Sub-Vendor

Siemens

C & S Electric

GE-POWER

LEGRAND

STANDARD

HAVELLS

Electronic Motor Protection Relay (EMPR)

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

Current transformer / Voltage
Transformers (VT/PT)

Automatic Electric

Precise Electricals

Kappa Electricals

Pragati Electricals

KALPA

Indcoil

Control Transformers(CST)

Automatic Electric

Precise Electricals

Kappa Electricals

Pragati Electricals

KALPA

Indcoil

10

Interposing Relays

Jyoti

OEN

PLA

Schneider

GUARDIAN

OMRON

11

Numerical Protection Relay

ABB

Siemens

GE (ALSTOM)

Schneider

SEL

12

Electromechanical Protection Relay

ABB

Siemens
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GE (ALSTOM)

JVS

L&T

13|Timer/ TIME DELAY RELAY

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

14|Multifunction Meter (MFM)

Conzerve(Schneider)

L&T

Rishabh

Secure

AE

MECO

ELMEASURE

15|Energy Meter(TVM)

Schneider

Secure

ABB

16|AC/DC Aux. Contactor

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

17 |Auxiliary Relay

ABB

GE(ALSTOM)

L&T

Siemens

JVS

18|DC Power Contactor

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

BCH electric Itd

19|Ammeter(Analog)

AE

Rishabh
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IMP

MECO

20

Voltmeter(Analog)

AE

Rishabh

IMP

MECO

21

Ammeter(DIGITAL)

AE

Rishabh

L&T

MECO

Secure

Schneider/conzerv

22

Voltmeter(DIGITAL)

AE

Rishabh

L&T

MECO

Secure

Schneider/conzerv

23

FUSE Base with holder

ABB

Schneider

L&T

Siemens

C & S Electric

GE-POWER

24

FUSES (Power/Control)

GE-Power

Siemens

L&T

C & S Electric

Schneider

COPPER BUSSMANN

ABB

25

Control Switchs

Kaycee

Salzer, L&T

SWITRON

RECOM

26

Indicating Lamp

Siemens

RASS ( C & S Electric)

Vaishno

L & T (ESBEE)
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Schneider

ABB

SECO

TEKNIK

27

Push Button

Siemens

RASS ( C & S Electric)

Vaishno

L & T (ESBEE)

TEKNIK

Schneider

ABB

28

Transducer

Southern Transducer

AE

Rishabh

Secure

MECO

29

Terminals Block

Phoenix

Connect well

Elemex

Wago

30

Cable Glands

HEX

Commet

DOWELLS

Jainson

3D

Sunil & Co.

31

Cable Lugs

HEX

Commet

DOWELLS

Jainson

3D

Sunil & Co.

32

Local Motor Starter

L&T

C & S Electric

ABB

BCH
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12. GENERAL NOTES




SL.NO. GENERAL NOTES:
1 ITEM ELECTRICAL CONTROL PANEL
2 TYPE OF PRODUCT FLOOR MOUNTING
3 CABLE ENTRY BOTTOM
DEGREE OF PROTECTION FOR
4 ENCLOSURE IP 52 or better
5 SHORT CKT LEVEL 20KA
6 SUPPLY VOLTAGE
POWER VOLTAGE 220VDC 2Ph 2WIRE / 240vac 2 ph 2 WIRE FOR CONTROL
1 ph, 50 hz, 240 vac FOR ILLUMINATION CKT
7 FABRICATION (ENCLOSURE)
7.01 LOAD BEARING MEMBER 2.5 mm THICK CRCA SHEET
7.02 NON LOAD BEARING 2.0 mm THICK CRCA SHEET
7.03 GLAND PLATE 3 mm THICK CRCA SHEET
7.04 TYPE OF GLAND PLATE REMOVABLE UNDRILLED
7.05 BASE FRAME ISMC100(BLACK)
8 EARTH BUS 25X6mm COPPER
9 PAINTING POWDER COATING TYPE
9.01 POWDER TYPE EPOXY BASED POWDER COATING
9.02 POWDER SHADE
END COVER RAL 5012( WILL BE FINALISED DURING DETAILED ENGG.)
COMPLETE PANEL(INTERIOR&EXTERIOR |RAL 9002
PAINT SHADE THICKNESS: MIN 60 MICRON
20% OF CONTROL TERMINALS
11 SPARE TERMINALS 20% OF POWER TERMINAL
12 WIRING
12.01 DC CONTROL 2.5 5Q MM MULTI STRANDED Cu FLEXIBLE WIRE BLUE AND WHITE COLOUR
2.55Q MM MULTI STRANDED Cu FLEXIBLE WIRE GREEN/YELLOW COLOUR
12.02 EARTHING OF 1100V GRADE
12.03 DC POWER MULTI STRANDED Cu WIRE GREY COLOUR OF 1100V GRADE
13 GASKET POLYURETHANE / NEOPRENE
14 FERRULES PVC WHITE COLOUR WITH BLACK LETTERS NUMBER / CRISS-CROSS
15 NAME PLATE DETAILS
MATERIALS ANODIZED ALUMINIUM

COLOUR

WHITE LETTERS ON BLACK BACKGROUND
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13. SCHEMATIC DIADRAGM MIV




THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED
IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERMENTAL TO THE INTEREST OF THE COMPANY

SCHEMATIC DIAGRAM OF

CONTROL PANEL & INDICATION PANEL FOR MIV

(MIVECP)

PROJECT :— RAMMAM HEP (3X40 MW)

RATING :— 3 X 40 MW (V. PELTON)
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