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SPECIFICATION No: PE-TS-250-552-A003

KOSTI SUDAN TPS CUSTOMER NEC, SUDAN

(4 X125 MW) VOLUME - IIB SECTION A

INTENT OF SPECIFICATION
REV 00

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

INTENT OF SPECIFICATION

This specification covers the design, manufacturing, supply & delivery of material to
the port with duly sea worthy packing & supervision of E&C for the equipment as
mentioned in the different sections of this specification specified in this specification
for foam protection system for 4 X 125 MW Kosti Sudan TPS.

The bidder shall be responsible for providing all material, equipment & services,
which are required to fulfil the intent of ensuring operability, maintainability,
reliability and complete safety of the complete work covered under this
specification, irrespective of whether it has been specifically listed herein or not.
Omission of specific reference to any component / accessory necessary for proper
performance of the equipment shall not relieve the responsibility of providing such
facilities to complete the supply.

It is not the intent to specify herein all the details of design and manufacture.
However, the equipment shall conform in all respects to high standards of design,
engineering and workmanship and shall be capable of performing the required
duties in a manner acceptable to purchaser who will interpret the meaning of
drawings and specifications and shall be entitled to reject any work or material
which in his judgement is not in full accordance herewith.

The extent of supply under the contract includes all items mentioned in Section-C,
notwithstanding the fact that such items may have been omitted from the
specification or schedules. Similarly, the extent of supply also includes all items
mentioned in the specification and /or schedules, notwithstanding the fact that such
items may have been omitted in the drawing.

The general term and conditions, instructions to tenderer and other attachment
referred to elsewhere are made part of the tender specification. The equipment
materials and works covered by this specification is subject to compliance to all
attachments referred to in the specification. The bidder shall be responsible for and
governed by all requirements stipulated herein.

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information,
ensure completeness of specification, to bring out any contradictory / conflicting
requirement in different sections of the specification and within a section itself to
the notice of BHEL and to seek any clarification on specification requirement in the
format enclosed under Vol-lll of the specification. In absence of any such
clarifications, in case of any contradictory requirement, the more stringent
requirement as per interpretation of Purchaser/Customer shall prevail and shall be
complied by the bidder without any commercial implication on account of the same.
Further in case of any missing information in the specification not brought out by
the prospective bidders as part of pre-bid clarification, the same shall be furnished
by Purchaser/ Customer as and when brought to their notice either by the bidder or
by purchaser/ customer themselves. However, such requirements shall be binding
on the successful bidder without any commercial & delivery implication.

The bidder’s offer shall not carry any sections like clarification, interpretations and
/or assumptions.
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SPECIFICATION No: PE-TS-250-552-A003

KOSTI SUDAN TPS CUSTOMER NEC, SUDAN

(4 X125 MW) VOLUME - IIB SECTION A

INTENT OF SPECIFICATION
REV 00

1.8

1.9

Deviations, if any, should be very clearly brought out clause by clause in the
enclosed schedule along with the cost of withdrawal; otherwise, it will be presumed
that the bidder's offer is strictly in line with NIT specification.

In case all above requirements are not complied with, the offer may be considered
as incomplete and would become liable for rejection.

Unless specified otherwise, all through the specification, the word bidder shall have
same meaning as successful bidder / vendor.

Other requirements

Successful bidder shall furnish detailed erection manual for each of the equipment
supplied under this contract along with engineering documents or along with supply
of concerned equipment / component whichever is earlier.

Document approval by customer under Approval category or information category
shall not absolve the bidder of their contractual obligations of completing the work
as per specification requirement. Any deviation from specified requirement shall be
reported by the bidder in writing and require written approval. Unless any change in
specified requirement has been brought out by the bidder during detail engineering
in writing while submitting the document to customer for approval, approved
document (with implicit deviation) will not be cited as a reason for not following the
specification requirement.

In case bidder submits revised drawing after approval of the corresponding
drawing, any delay in approval of revised drawing shall be to bidder's account and
shall not be used as a reason for extension in contract completion.
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FE ) ”'u,_ r BHEL DOCUMENTS NO.: NT-15-250-154-A107.
5 TECHNICAL SPPECIFICATION FOR voume -8
1 B — e = 2 T L S R W ey = U SECTIGH -8B
MATIONAL ELLCCTRICITY CORPORATION REV NO 00 DAIE
LIMITED (SUDAN). 4= < =Ly
L i e __ll_xlgg tivi, KOSTI THERMAL POWER STATION. | Paje

__(_}‘S_Tl 4 X 125 AW _THERMAL POWER PLAMT
LNIT-l COMPLETION : 29 months from Project Start Date
UHIT-Ii Y COMPLETION :33/37/41 moriths from Project Start Date
PROJECT START DATE: 01-09-2006

PROJECT INFORMATION DATA

Owner

1 NATIONAL ELECTRICITY CORPORATION, SUDAN h‘
2| Project 4 X 250 MW RATING, CRUDE OIL FIRED THERMAL POWER |
PLANT
" 3| Owner's [ Fichiner Gmbh & Co. KG o ¥
consultant
s E_l-.;c_a_ﬂm "| The Power Station site is localed near Kost ( White Nile State). 310 km

south of Khartoum at atitude 13.10 Norh and longitude 32.6 Eastatan
elevation of 380 meters above sea level The northerm boundary of the plot is
adjacent to the Rabak-Sinnar highway

5[ Nearest | KHARTOUM 0 X
PG .. NS _ e P N
_____ PORT-SUDAN )

5| Nearest Port__ | PORT-SUDAN. N e
7[Access to site | PORT-SUDAN __ 850 km  KHARTOUM __ 320 km_ KOST)
IR —T

S
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TECHNICAL SPECIFICATION FOR voLume 11-B
e ESEE DO SINGSYSERES SECTION -0
HATIONAL ELECTRICITY CORPORATIOHN WEV NO. 00 [ DATC - =5

LIZHTED (SUDAN). I
_l_:nz, t1e/, KOSTI THERMAL POWER STATION. | Pags

Lleteorological data

A Altitud 2 [Obs 2 rvatory] = 380 meters abovesealevel |
B | Ambiont Conditions:”
} 1. [ tAezn kizxinum Ambient Air Temperature (1n 45 ch
. _| hottest month) e L e
2. | Mean Mimimum Ambient Air Temperature (10 18 Deg.C
coldest maonih) L
Tenlgeratures
1] Minimutn [ Annual Mean] L 25-30deqC, 16degClowesl
2] Maximum [ Annual Mean | 40-45 eqC )
C | RELATIVE HUMIDITY

Low lo very lovs in v lovs in most parl of the
year. Rising only during rainy
season.

1| Maximum Humidity 71% in Aug
2| Minimum Humidiy 26% in April 1
D | RAINFALL

1. | Annual Mean 300 to 400 mm spread over 150

days. Approx.50 TO 60% rainfall

= in July & Aug.
2. | Maximum Max recorded is 182 mm in
= Aug.04
E | WIND DATA
1. | Max Wrr;a-gpced— for l?CIKmph Lt

2. | Prevailing Wind Direction - Wind direction is northern from

May to September and i 15
Lol (o A sl ) southern in other months
3. | Any other teatures Occasional dust storms in May |
e e A= and June
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DOCUMENT NO.: PE-TS-250-552-A003
“"“ FOAM PUMP WITH DIESEN ENGINE [VOLUME-IiB
amnr & CONTROLLER SECTION-C REV. 0
4 x 125 MW KOSTI SUDAN TPS SHEET 20F6
GENERAL
This specification is intended to cover design, engineering, manufacture,
inspection, testing at manufacturer's works, supply/delivery duly packed at port &
supervision of E&C of Foam pump, with its diesel engine control panel as specified
in the specification inclusive of all prevailing taxes, duties and other levies as
required for the project.
1. SUPPLY SCOPE
e Foam Pump (diesel engine driven)
v Pl. refer cl. No. 7.0 below for technical details.
v' Quantity to be provided: One (1) no.
e Diesel Engine
v PI. refer cl. No. 7.0 below for technical details.
v" Quantity to be provided:- One (1) no.
e Diesel Engine Local Control Panel (DECP)
v Pl refer cl. No. 7.0 below for technical details.
v" Quantity to be provided:- One (1) no.
Further, it is the responsibility of the successful bidder that the supplied
equipment’s fits into the existing Foam protection system and runs
successfully in Auto & Manual operation as per the already fixed design
parameters (Refer P&ID of foam protection system, BHEL Drg. No. PE-DG-250-552-
A204-01 for further details)
2. PAINTING
Bidder to note that painting shall be as per painting specification attached in Annexure-I,
Section C.
3. MAKES OF EQUIPMENTS / ITEMS
Bidder to note that the equipment shall be sourced from the reputed make.
4. DRAWINGS / DOCUMENTS

Bidder to furnish the drawing / documents for all the items for approval / information within
2 weeks from date of LOI.

S.No. Drgs. / Docs.

1 TDS & QAP FOR FOAM PUMP

2 TDS & QAP FOR DIESEL ENGINE

3 TDS, QAP & CONTROL/POWER CIRCUIT OF DIESEL
ENGINE CONTROL PANEL
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DOCUMENT NO.: PE-TS-250-552-A003

FOAM PUMP WITH DIESEN ENGINE [VOLUME- 1B
ik & CONTROLLER SECTION-C REV. 0
4 x 125 MW KOSTI SUDAN TPS SHEET 30F6
5. INSPECTION & TESTING

Please note the inspection of foam pump, diesel engine and diesel engine control panel to
be witnessed by bidder as per approved QAP by BHEL. However the test certificates and
internal reports shall be submitted to BHEL for review / acceptance, successful bidder
needs to furnish all the certificates, as per requirement of BHEL.

Write-up on Foam protection system.

Bidder to note that, the diesel engine driven foam pump required for, as per specification,
needs to be fitted into the already designed Foam protection system. For this a brief
description is mentioned below:

In the event of fire in any Crude oil tank (COT) / Gas oil tank (GOT), the fire sensing
devices i.e. linear heat sensing cable (analogue type) in COT and probe type detectors in
the GOT will detect the fire signal and will transmit these signals to Fire Alarm Panel (FAP)
located in Control room. In return Local control panel (LCP-01) housed in foam pump
house will receive the signal from FAP. LCP-01 will generate the signal to start the existing
motor driven foam pump FP-1 (tag no. 9SGF10AP001). On receipt of ‘foam pump starts
signal’, LCP-01 will open the motorized valve located at upstream of the foam pump.
Subsequently LCP-01 will generate signal to open the deluge valve of tank under fire and
water from hydrant header starts flowing to the proportioner. Further LCP-01 will generate
signal to the solenoid valve located in foam concentrate line (Inlet of the foam
proportioner), resulting in flow of foam concentrate from foam tank to foam proportioner.
The rate of injection of foam concentrate is controlled by the pressure operated valve
(Balancing valve), ensuring mixture of foam concentrate with water in the right proportion.

The foam water mixture flows to the foam makers provided in the affected tank, where it is
converted into foam and discharged in to the tank. Once the foam is discharged into the
tank, it spreads on the oil surface forming a blanket and extinguishes the fire.

When foam pump starts discharging foam concentrate, pressure switch in discharge line
will give “Foam Pump FP-01 Running” annunciation to annunciation panel. In case the
main foam pump fails to start, “Foam Pump FP-01 fails to start” annunciation will appear.
After a delay of 20 seconds, LCP-01 will generate the start signal to DECP in order to start
the standby foam pump automatically. As the pump starts discharging, pressure switch in
discharge line energize and will give “Foam Pump FP_02 Running” annunciation.

When pressure develops at the discharge side of deluge valve, pressure switch PSH will
operate giving ‘Deluge Valve Operating’ annunciation. Similarly, when foam water mixture
flows out of proportioner, the pressure switch provided on downstream side of proportioner
will generate annunciation “Foam system Operation”. When the level of foam concentrate
in the foam tank is at low level, the level transmitter will give signal to LCP-01, which in
turn will operate motorized valve of standby foam tank.

Foam Pump Manual Starting Arrangement

Foam pump controller for motor driven pump and DECP for diesel engine pump are
envisaged with start/ stop buttons to facilitate start of foam pump manually. If required to
start manually press the start push button on the motor driven foam pump controller or
push button on diesel engine driven foam pump DECP, after that press the push button
provided on the LCP-01 to operate the deluge valve and solenoid valve in foam
concentrate line of the ‘tank under fire’ along with opening of motorized operated valve in
foam pump suction line.
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DOCUMENT NO.: PE-TS-250-552-A003

FOAM PUMP WITH DIESEN ENGINE [ VOLUME-IiB
anH & CONTROLLER SECTION-C REV. 0
4 x 125 MW KOSTI SUDAN TPS SHEET 4O0F6
Refer P&ID of foam protection system (BHEL Drg. No. PE-DG-250-552-A204-01) for
further details.
7. DESIGN PARAMETERS

A) FOAM PUMP

Make — Reputed Make

Capacity — 35LPM

Head — 12 bar

Type — PD Rotary Gear

Liguid to be handle — 3% AFFF type 3 as per 1S:4989 part-2
Design Code — As per IS

Capable of dry run — Yes

Pump efficiency & Power — As per OEM
Body/End cases MOC — Brass C836 ASTM B62
Rotor / Stator Gears — SS316

Rotor / Stator Shaft — SS431

Suction / Discharge — 1 %2 x 1 %2 NPT
Inspection — As per approved QAP

B) DIESEL ENGINE

Make — Reputed Make

Capacity — Meeting the above foam pump requirement
Cooling method — Air cooled

Lubrication system — As per OEM

Fuel system — AS per OEM

Battery & battery charger - Yes

Exhaust system & silencer — Yes

Engine meeting TAC requirements - Yes

Inspection — As per approved QAP

C) Diesel Engine Local Control Panel (DECP)

The diesel engine local control panel is intended for starting and monitoring foam pump
diesel engine. The panel monitors, displays and records foam pump system information.
Diesel engine local control panel shall be provided with 1x100% lead acid batteries and
1x100% battery charger and shall be large enough to crank the engine twelve times
successively, each for duration of 10 sec. without any charging in between.

Construction Features:
= Make — Reputed Make
The Body shall be fabricated with 3mm thick CRCA sheet.
Painting as per Painting schedule with Fire red shade.
Cable entry bottom
Protection class — IP52
20% control terminals shall be provided as spare.
Cable for interconnection between the vendor supplied equipment.
Cable lugs & glands.
All other necessary items required to make the diesel engine pump runs
automatically.
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DOCUMENT NO.: PE-TS-250-552-A003

FOAM PUMP WITH DIESEN ENGINE [ VOLUME-IiB
anH & CONTROLLER SECTION-C | REV. 0
4 x 125 MW KOSTI SUDAN TPS SHEET 5O0F6
Following signals to be exchanged b/w DECP & LCP-01 (LCP-01 panel in BHEL
scope) (Refer GA & Schematic of Logic Control Panel (LCP-01) BHEL Drg. No. PE-DG-
250-552-A307-00) for further details.
From DECP to LCP-01
= DE driven foam pump (FP-2) engine in trouble
= DE driven foam pump (FP-2) engine running
= DE driven foam pump (FP-2) Auto selection
From LCP-01 to DECP
= DE driven foam pump (FP-2) Auto start
The DECP shall be envisaged with all the protection & interlocks required as per OEM.
However below listed minimum signals shall be considered while designing DECP
= AC power available indicator
= On & Off push button
= Auto-Manual selector switch
= Manual Crank Push-Button
=  Minimum Run Timer/Off Delay Timer
= Engine Run Time Meter
= Engine temperature high
= Engine lube oil pressure low
= Engine over speed
= Fuel level low
= Battery charger malfunction
= Battery in trouble
= Crank Cycle Status Indication (Displays Cranking Battery, Number of
Starting Attempts and Crank/Rest Time Remaining)
Diesel engine will be started with the delay of 10 seconds after getting the start command from
LCP-01.
Diesel engine will be started without any delay after getting the start command from the local
start push button fitted on DECP.
BHEL shall provide one no. feeder as per details below:
SL. ) L Voltage Frequency No of No. of Current/ Type of Location
Equipment Description . .
No. rating(V) (Hz) Phases Feeders KW rating Feeder
Diesel Engine control Foam pump
01 banel DECP 240 50 1 1 16Amps S house

Any other power requirement shall be met through ACDB board & the same shall be in
bidder’'s scope of supply.

D) Sea worthy packing requirement

Mechanical items e.g. pumps, diesel engine, control panel shall be wrapped in weather
proof packing & then secured in a wooden packing cases. The wood shall be Fir, Chir,
Silver oak or chemically treated mango with moisture content not exceeding 50%. The
wood shall be chemically treated to provide protection against deterioration due to fungi &
attach by any king of infection. The leftover spaces and top of the boxes shall be filled with
rubberized coir to get proper cushioning effect. Silica gel shall be used for absorbing
moisture (gty shall not be 4 gms per liter volume of case subject to min 400 gms per case).
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Marking shall be provided on the boxes indicating position of the boxes for handling,
storage and nature of consignment along with dispatch details.
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TITLE DOCUMENT NO. PE-DC-250-100-A999

* PAINTING SCHEDULE

REV.NO. 00 DATE 21/08/2006

4X250 MW KOSTI TPS (SUDAN)

SHEET | oF 7

1.00
1.01

1.01.01

SURFACE PREPARATION AND PAINTING

GENERAL

This schedule is intended to cover the requirement for surface preparation,
cleaning, supply of the paint materials, and application of paints on all
mechanical equipment, steel structures, piping, ducts, chutes, etc. required
for the power plant.

The term “painting” referred herein covers rust preventive and decorative
coating along with surface protection. The quality of surface preparation &
painting shall be suitable for the plant & equipment o be installed at chennai
TPP, a coastal site.

CODES AND STANDARS

All materials and workmanship shall conform to relevant Indian/reputed
International Standards. In particular the following shall be referred :

a) SIS.05.59.00 - Pictorial Surface preparation Standards for painting Steel
" Surfaces.

b) BS 4232 - Surface Finish of Blast Cleaned Steel for painting.

The following Indian Standards may be referred to for carrying out the
painting job :

1S:5 : Colours for ready mixed paints and enamels
1S:1303 : Glossary of termis relating to paints

1S:2379 : Colour code for identification of piplines

15:2524 : Code of practice for painting of non-ferrous metals

in buildings (Parts | & I1)

1S:2395 : Code of practice for painting of concrete, masonry
and plaster surfaces (Parts | & I1)

15:6278 z Code of practice for white washing and colour
Washing
15:3140 5 Code of practice for painting asbestos cement

building products

1I5-158 Ready mixed paint, brushing, bituminous, black.
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TITLE

DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE

4X250 MW KOSTI TPS (SUDAN) REV.NO. 00 ] DATE 21/08/2006

SHEET 2 oF 7

leadfree, acid, alkali, water and heat resisting

1S:2074 ’ Ready mixed paint, air drying, red Oxide Zinc Chrome,
priming

1S:104 > Ready mixed paint, brushing, Zinc Chrome, priming

IS: 2932 x Enamel , synthetic, exterior (a) undercoating (b)
Finishing _

1S-1477 : Code of practice for painting of ferrous metal in buildings.

Part — I; Pretreatment
Part — Il Painting

1.03 EXTENT OF PAINTING

1.03.01

1.03.02

1.03.03

1.03.04

1.03.05

1.03.06

Structural steel work.

Various types of static and rdtary equipment inclusive of electric motors,
efc.

Steel tanks and vessels.

Metallic duct work such as ventilation ducts, gas ducts including supports.
Hangers, etc.

Surface made of aluminum, brass, bronze, stainless steel, cast iron and
other corrosion resistant alloys are not required to be painted unless
specified except for aesthetic purpose or for identificatior: bands.

All machined mating surfaces (e.g. flanges) shall be properly cleaned,
greased and protected before despatch.

The complete paint system for any item includes the following activities :

i) Proper surface preparation
ii) Application of primer coats
iii) Application of intermediate coats

iv), Application of finished coats
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TITLE DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE 3

REV.NO. 00 | DATE 21/08/2006

4X250 MW KOSTI TPS (SUDAN)

SHEET 3 BE 7

All the above coats shall be of quality paint products and of approved
make as stipulated in this painting schedule.

1.04 GENERAL REQUIREMENTS

1.04.01 All materials used shali be new and of first class quality from reputed
manufaclurers. The application procedure, manufacturer and brand of

paint to be used shall be subject to Purchaser's approval.

1.04.02 The colour scheme for the entire plant equipment and piping shall be got
approved by the Contractor from the Purchaser / Consultant before
application of paint.

- 4.03 The surface preparation, and type of primer/paint etc. shall be as per
Annexures enclosed herewith. \

1.04.04 Procedure for inside painting of vessels, heat exchangers, tanks etc,
shall be developed by the equipment suppliers considering fluid
properties, if the same is not indicated. This procedure and quality of
paint shall be subject to Purchaser’s / Consulfant's approval.

1.04 .05 Hot insulated pipes shall be only primer painted. All other piping shall
have a base colour.

All piping, insulated shall have colour bands near valves, fittings, joints,
speciallies, equipment,walls, etc. for identification of conveyed fluid as per
approved colour scheme.

1.04.06 Manufacturer's specific recommendation, if any, shall be followed during
surface preparation of paint, if the same is more stringent than this
specification. .

1.04.07 Surface preparation and painting work shall not be carried out under the

following weather conditions °

a) When the surface is wet or excepted to become wet before the
paintprimer has dried up due to impending rain, fog or mist.
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TITLE

DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE

4X250 MW KOSTI TPS (SUDAN) REV.NO. 00 DATE 21/08/2006

SHEET 4 ke I

1.04.08

1.05

1.05.01

1.05.02¢

\

1.05.03

1.05.03.01

1.05.03.02

b) High winds.

c) Ambient temperature below 5 deg.C or surface temperature less
than 3deg.C. above dew point.

d) Relative Humidity is more than 85%.
T_he contractor shall provide suitable protection for adjacent piants from
air borne material during cleaning and spraying to the satisfaction of

Purchaser/Consultant.

SURFACE PREPARATION

L

Surface preparation being a pre requisite for any paint application, shall

be such as to clean the surface thoroughly of any materials which will be

conducive to premature failure of the paint.

All surfaces shall be cleaned of loose substances and foreign materials,
such as dirt, rust, scale, oil, grease, welding flux, etc. irrespective of
whether the same has been spelt out in the standards in order that the
prime coat is rigidly anchored to'the virgin metal surface. The surface
preparation grade of Swedish Standards Insfitution SIS — 055800 or
equivalent standards such as SSPC - VIS 1.67 or DIN 55928 (Part 4) or
BS 4232 or IS : 1477 (Part |) shall be followed.

The accepiable surface preparation quality/grade are described under
each painting system. The procedures are solvent cleaning, Hand tool
cleaning, power tool cleaning and blast cleaning.

Solvent cleaning

The surface shall be cleaned by wiping, immersion, spraying or vapour
contacting of a suitable solvent or washing with an emulsion or alkaline
solution to remove oil, grease, dir, old paint, etc. Solvent cleaning shall
not remove rust, scales, mill scales or weld flux. Therefore, before
application of paint, solvent cleaning shall be followed by other cleaning
procedures as stated below.

Hand tool cleaning
The surface shall be cleaned by vigorous wire brushing done manually o

St-1 quality. This method effectively removes loosely adherent matenals
bul would not affect residues of rust ar mill scales thal are firmly adherent.
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TITLE

DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE

REV.NO. 00 | DATE 21/08/2006

4X250 MW KOSTI TPS (SUDAN)
SHEET 5 oF 7

1.05.03.

1.05.03.

1.06

1.06.01

1.06.02

1.06.03

1.06.04

03

04

Power tool cleaning

The surface shall be cleaned by electric or pneumatic tools to St-3 quality.
The tools shall be used carefully to prevent excessive roughing of surface
and formation of ridges and burns. This method will remove loosely
adherent materials but would not affect residues of rust or mill scales that
are firmly adherent.

Blast cleaning

The surface shall be cleaned by impingement of abrasive materials, such
as graded sand grit, shot etc at high velocity created by clean and dry
compressed air blast. This method will remove loosely adherent materials
as well as adherent scales and mill scales. Prior to application of blast,
heavy deposit of oil and grease are removed by solvent cleaning and
excessive surface scales are removed by hand tools or power tool
cleaning. The surface shall be cleaned to Sa-2 % quality which means
that 10 95% of surface area is free from all rust, mill scales and visible
residues, foreign materials, etc. The blast cleaning is not recommended

~ ‘or sheet metal work.

PRIMER AND PAINT APPLICATION

Primer shall be applied immediately after surface preparation has been
completed.

Brushing, spraying, roller coating or other suitable method shall be
adopte_:d for application cf primer and paint and the work shall be carried
out strictly as per the recommendation given by the paint manufacturer.

Pr‘imarized surfaces shall be faultless and shall not have mud cracking,
dripping over thickness and dry sprays.

Before application of a paint / primer, the following shall be particularly
checked for conformity to this schedule and recommendation of the paint
manufacturer.

a) Surface preparation profile.

b) Catalysis ratio for two component paints.
¢) Minimum and maximum lop coating times.
d) Type and quantity of thinners (if required)
e) Pot life

f) Soundness & t.hickness of previous coating.

Page 20 of 53




TITLE

DOCUMENT NO. PE-DC-250-100-A939

PAINTING SCHEDULE

4X250 MW KOSTI TPS (SLTDAN) REV.NO. 00 DATE 21/08/2006
SHEET 6 oF 7

1.06.05

1.06.06

1.06.07

1.06.09

1.06.10

1.06.14

1.06.15

1.06.16
1.06.18
1.06.19

1.06.20

1.07

Particular care shall be taken during application to prevent painting
defects, such as, dripping, funs, waviness, non uniform thickness, poor
adhesion, discoloration etc.

Paints shall be properly stirred before and during application to make
them homogenous.

No thinner shall be added to paints unless specifically approved. In such
case, thinner recommended by the paint manufacturer shall only be used.

Shop painted/primed equipment shall be touched up in areas where paint
has been damaged, loosened, cracked or rendered britile. Touch-up shall
be carried out by applying same number and type of coats as originally
applied after carrying out surface preparation. 3

If paints are used for writing identification numbers, said paints shall be
consistent with the finish coat.

Su-aces which cannot be painted after fabrication shall be primed and
provided with suitable rust preventive oil before boxing up.

Paints shall be stored.in well-ventilated rooms, far away from heat
sources, open flames, sparks and protected from sun. Outdoor storage is
not permitted. Storage life shall be clearly indicated on the container.
Paints which have thickened or gelled or contained in non-original
containers or in unsealed containers shall not be used.

Paint shall be applied in accordance with manufacturer's
recommendations. The vork shall generally follow IS 1477 (Partll).

Each coat of paint snéali be dried sufficiently before application of next
coat.

The contractor shall furnish paint manufacture’s test report or technical
data sheet shall indicate among other things the relevant standards, if
any, composition in weight percent of pigments, drying lime, viscosity,
spreading rate, flash points, method of application, etc.

The suggestive colour code to be followed during painting are enclosed
as Ann Il and shall be finalized during detailing of various items/
packages.

PAINTING SCHEME
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TITLE

DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE

REV.NO. 00 ] DATE 21/08/2006

4X250 MW KOSTI TPS (SUDAN)
SHEET 7 oF 7

1.07.01

1.08

Painting schedules for various systems/items are furnished as Annexure —
1&11. Vendors of different packages/items shall furnish detail painting
schedule for customer approval during detail engineering as per this guide
specification/schedule.

PAINT MAKES:
i) Asian Paints (1) Ltd. vi) Shalimar Paints Ltd.
ii) Berger Paints India Ltd vii) Bombay Paints

iii) Goodlass Nerolac
iv) Jenson & Nicholson (I) Ltd
v) CDC carboline (1) Ltd.
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TITLE
DOCUMENT NO. PE-DC-250-100-A999

PAINTING SCHEDULE

4X250 MW KOSTI TPS (SUDAN) REV.NO. 00 | DATE 21/08/2006

SHEET 2 OF 2

Notes:

W2 =2

e~ Sy

Surface preparation shown is as per Swedish Standards SIS 05-5900. Degreasing will be as
per Standard SSPC-SP1.

Incase of insulated surfaces, only primer coats shall be applied.

GM/SS tems with piping and G.1. pipes will not be painted. However these items coming
under Fire Fighting System shall be painted Fire Red as per TAC guidelines. Further SS/Gl
piping shall be given necessary colour banding for identification as per approved colour
scheme/coding. S

All instruments shall be painted as per manufacturer standard practice.

All structural steel items shall be painted at site. Equipment shall be finish painted at shop.
Method of painting application shall be as per paint manufacturer’s recommendation.

Rust preventive coating should be given on HSFG bolt and nut threads.

Machined Surface are to be applied with a coating of Temporary Rust preventive oil.
Based on above painting schedule, detailed painting schedule will be prepared by respective

package supplier and these be submitted for their approval.
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TITLE DOCUMENT NO. PE-DC-250-100-A999
H”[l PAINTING SCHEDULE
REV.NO. 00 | DATE 21/08/2006
4X250 MW KOSTI TPS (SUDAN)
SHEET | oF 3
ANNEXURE-III
SUGGESTED COLOUR CODES FOR PAINTING
SL. ITEM/SERVICE COLOUR |IS-5 COLOUR [ IS-5
NO. (BAND)
1.0 Struciures, Dark 632 - -
platforms, galleries, | Admirality
ladders and Grey
handrails
20 Fans, pumps, Light Grey | 631 - -
motors,
COmMpressors,
Blowers
3.0 Tanks (without
insulation and
cladding)
3.1 Outdoor, Stand Aluminum | - - -
pipes, vent pipes
3.2 Indoor Aluminum | - = -
4.0 Vessels & all other | Lightgrey |631 - -
proprietary equip-
ment (without
| insulation &
! cladding)
5.0 Switchgear Light grey | 631 - =
6.0 Control & relay Light grey | 631/7078 = -
panels of IS 1650
7.0 Transformers Dark 632 . -
Admiralty
Grey
8.0 Machinery guards | Signal red | 537 S =
9.0 Piping (without
insulation and
cladding)

Page 24 of 53




TITLE

PAINTING SCHEDULE

DOCUMENT NO. PE-DC-250-100-A999

4X250 MW KOSTI TPS (SUDAN) REV.NO. 00 | DATE 21/08/2006
SHEET 2 OF 3
2
SL. ITEM/SERVICE COLOUR |IS-5 COLOUR | IS-5
NO. (BAND)
9.1 Water System
a) | Boiler feed Sea green | 217 - -
b) | Condensate Sea green | 217 Light 410
brown
c) | G M Water Sea Green | 217 Light 557
orange
d) | Soft water Sea green | 217 French 166
blue
e) | Bearing cooling Seagreen | 217 French 166
water blue
f) | Potable & filtered Sea green | 217 French 166
water blue
¢ g) | Service & clarified | Seagreen | 217 French 166
water blue
h) | Raw water Seagreen | 217 White =
i) | Cooling water Sea green | 217 French | 166
blue
92 Compressed Air
System
a) ' Service air Sky Blue | 101 - -
b) | Instrument air blue 101 White =
9.3 | Oil system i
a) | Fuel ol Light 410 French 166
brown
b) | Light oil Dark 412 Brilliant 221
Brown green
c¢) | Lubricating oil Light 410 Light 631
brown grey B
d)| Controloit . | Light 410 Light 557 ;.
' brown orange
A | g ) A e
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TITLE

PAINTING SCHEDULE

DOCUMENT NO. PE-DC-250-100-A999

o0 | DATE 21/0872006

REV.NO.
4X250 MW KOSTI TPS (SUDAN)
i : SHEET 3 ofF 3
SL. ITEM/SERVICE COLOUR |IS-5 COLOUR | IS-5
NO. (BAND)
e) | Transformer oil Light 410 Light 557

brown orange

9.4 _Gas system

a) | Carbon dioxide Canary 309 Light 631

yellow grey

9.5 Fire services Fire red 536 - :

9.6 Ash slurry pipes Black - - -

9.7 Vacuum pipes Sky blue 101 Black -

9.8 Fuel pipes (lignite) | Light 410 - -
brown

9.9 Drainage Black——w——— N

9.10 | Stand pipes and all | Aluminum |- - -

) Vent pipes

9.11 | Bottom Ash system | Light Grey | 631 - -

Notes :

1. This colour code basically refers to 1S:2379
modifications.

2. Where band colour is specified, same shall be provided at 10 meter intervals,

for piping with necessary]

on long uninterrupted lines and also adjacent to valves and junctions.
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TITLE

om

PAINTING SCHEDULE

4X250 MW KOSTI TPS (SUDAN)

DOCUMENT NO. PE-DC-250-100-A999

REV.NO.

00 | DATE 21/08/2006

SHEET |

OF 1

FOR COASTAL ATMOSPHERE (OUTSIDE)

ANNEXURE |

1. Condensate/DM Water Storage Tank

Internal

External

Underneath of
Bottom Plate

Surface preparation

Blast clean 1o SA 2.5

Blast Clean to SA 2.3

Wire brushing/ hand
tool cleaning to ST-2.

Primer

2 coats of epoxy zinc
phosphate primer of 35
micron each.

1 coats of HB Epoxy
based zinc phosphate
primer of 50-75 microns
DFT each

2 coat of high build
coal tar epoxy suitably
pigmented, DFT : 80-
100 microns each coat.

Intermediate coat

| coat of epoxy based

MIO pigmented paint of
DFT 50 micron
Finish " 2 coats of solvent free 2 coats of polyamide N.A
' epoxy paint, DFT-35 cured epoxy finish paint
microns each. of 30 micron each.
Total DFT 140 microns 160-185 microns 160-200 microns

2. CRUDE/GAS OIL STORAGE TANKS

zinc phosphate of 50-75
microns each coat

Internal | External Underneath
Surface preparation | Wire brushing Blast Clean to SA 2.5 Wire brushing/ hand
tool cleaning to ST-2.
Pri_rrier NA 1 coats of HB Epoxy 2 coats of high build

coal tar epoxy
suitably pigmented (2
pack), DFT-80-100
microns

Intermediate coat

1 coat of epoxy based
MIO pigmented paint of
DFT 50 micron

Finish

2 coats of double boiled
linseed oil,

2 coats of polyamide
cured epoxy finish paint
of 30 microns each

NA

Totwal DFT

Note: For Crude oil tank, internal painting is same as that of Gas oil storage tank

160-185 microns

160-200 microns

Only primer to be applied at the outside the tank before insulation (if applicable).
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PEM-6666-0

DOCUMENT NO.: PE-TS-250-552-A003

FOAM PUMP WITH DIESEL ENGINE [ VOLUME-1B

& CONTROLLER SECTION-D REV. 0

4 x 125 MW KOSTI SUDAN TPS

REFERENCE DOCUMENTS

SL. NO. | TECHNICAL DATA SHEET

1 P&ID OF FOAM SYSTEM: PE-DG-250-552-A204-01

2 GA & SCHEMATIC OF LOGIC CONTROL PANEL:
PE-DG-250-552-A307-00
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This document is for
reference purpose for
understanding the
system control to bring
the diesel engine in auto
operation.

Y2
This drawing and design is the property of M/S UNITECH MACHINES LIMITED.
must not be copied or lent without their permission in writing.

_ f&';{\ NATIONAL ELECTRICITY CORPORATION (NEC)

0 04.04.09| SUBMISSION FOR APPROVAL SKS SBJ BSC

REV. | DATE DESCRIPTION DRN.BY | CHD.BY |APPD.BY
R E V1 S 1 0O N S

CUSTOMER:
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N THE REPUBLIC OF THE SUDAN
CUSTBGRES EERILTAT; Fichtner GmbH & Co. KG
FICHTNER Stuttgart, Germany
R KOSTI Thermal Power Station 4x125 MW
cicis BHARAT HEAVY ELECTRICALS LTD
POWER SECTOR
””” PROJECT ENGINEERING MANAGEMENT
NEW DELHI
VENDOR: . ] ;
i UNITECH MACHINES LIMITED
‘ ‘UM’ HOUSE, PLOT No. 35P, SECTOR-44,
U, e _ GURGAON-122 002, HARYANA.. 3
PACKAGE: FIRE PROTECTION SYSTEM
TITLE: -
"GA & SCHEMATIC OF LOGIC CONTROL PANEL
- DRAWN CHECKED APPROVED DATE SCALE JOB NO.
SKS SBJ BSC 04.04.09 NTS ~P-233
CUSTOMER DRG. NO. BHEL DRG. NO. PE-DG-250-552-A307 |REV. SHEET
KTPS-MEEA-90SGA=PE250552-A307-S0106-00 | UML DRG.. NO. P233-E~-07 0 10F'#
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