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41.00.00

11.01.00

11.02.00

11.03.00

"11.04.00

11.05.00

11.06.00

CONDUITS

Conduits shall be generally used for interconnecting cables from field instruments to Local
JB's. All rigid conduits, couplings and efbows shall be hot dipped galvanized rigid mild steel
in accordance with 1S: 9537 Part-l (1980) and Part-ll (1981). The conduit interior and exterior
surfaces shall have continuous zinc coating with an overcoat of transparent enarmel lacker or
zinc chromate. Flexible conduit shall be heat resistant lead coated steel, The temperature
rating of flexible conduit shall be suitable for the following areas:

(i) Mills
(il Drum .

(i) Main steam, RH steamt _ . . : :

(iv) Air Heaters’ - _ . : h
(v) Furnace,BFPDTs .

For the remaining applications, water leak, fire and rust proof flexible GI conduits shall be
provided. '

The Bidder shall install conduits according to the genéra§ routing as épproved by Employer
and shall'coordinate conduit locations with other wqus. s

Al grounding bushings within all enclosures shall be wired together and connected internaily
to the enclosure grounding lug or grounding bus with 8 AWG bare copper conductor. Canduit
runs fo individually mounted equipment shall be grounded to the Employer's cable tray
grounding conductor with 12 AEG bare copper conductor. All grounding bushings, clamps
and connectors shall be subject to approval of the Employer.

All rigid conduit fittings shall conform to the requirements of 1S: 2667, 1976. Galvanized steel
fitting shall be used with steel conduit. Ali flexible conduit fittings shall be liquid tight,
galvanized steel. The end fittings shall be compatible with the flexible conduit supplied..

Al individuaily mounted equipment and devices shall be connected to the supply conduit,
using not more than one meter of flexible conduit adjacent to the equipment or device.
Flexible conduit shall be installed in all conduit runs, which are supported by both building
steel and structures subject to vibration or thermal expansion. This shall include locations
where conduit supported by building stee! enters or becomes supported by the turbine
generator foundation and where conduit supported by building steel or foundation becomes
supported by steam generator framing.

Special areas, such as control rooms in which external noise is to be minimized, shall have
flexible conduit in conduit runs where the runs cross from the main building framing to the
/q@trol room framing.

onduit supports shall be furnished and instalied in accordance with these speciﬂcaéions.
wupport material shail comply with the following requirements.

Hanger rods shall be 12 mm diameter galvanized threaded steel rods.
Single conduit supports shall be cne-hole cast metal straps and clamp backs unless "

other types are acceptable to the Employer. Multiple canduit bank supports shall be
constructed of special galvanized support channels with associated conduit clips.

11.08.00 Conduit sealing, explosi roof, dust proof and other types of special fittings shall be
provided as required H - specifications and shall be consistent with the area _and
equipment with which they are installed. Fittings i tailed outdoors and in damp locations
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11.09.00

11.10.00
12.00.00
12.01.00

12.02.00

12.03.00

12.04.00

shall be sealed and gasketed. Hazardous area fitfings and candwis segling shail confarm to
NEC requirements for the area classification.

Confractor shall provide double locknuts on all conduit termimations not provided with
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall be
utilized for all the application whtch shall be exposed to weather. Moisture pockets shall be
eliminated from condmts :

" Conduits shall be securely fa'stened to all boxes and cabinets.

CABLE SUB-TRAY & SUPPORT

The cable sub-trays and the supporting system, to be gerierally used between Local/Group
JBs and the main cable trays and the same shall be furnished and installed by the
Contractor. It is the assembly of sections and associated fittings farming a rigid structurai
system used to support the cable from the equipment or mstrument enclosure upto the main
cable trays (trunk route).

The covers on the cable sub—irays shall be used for protebtion df cables in areas where
damage may occur from falling objects, welding spark, corrosive environment, etc. & shall be
electrically continuous and solidly grounded. The cable trays shall not have sharp edges,

_burrs or pro;ectlons injurious to the msufat:on or outer sheath of the cables,

The supportlng arrangement of cab[e tray system shaii be able to wﬁhstand the wexght of the

- ‘cable ‘and cable tray system. The supporting interval shall not be more than the

recommended span for the above loading for the type of cable tray selected. The tray shail |
not overhang by more than one meter from the support at the dead end. As far as practicable
the cable sub-tray system shail be supported from one side only, in order to facilitate
mstailatton and mamtenance of cables :

The Bidder shail furmsh and install the esttmated quantmes and ‘sizes of sub traysltroughs
including all required fittings and adaptors on as required basis.
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SECTION C3, SUB-SECTION I

" CLAUSE NO.

TECHNICAL REQUIREMENTS i N‘rﬁg

1.00.06

TYPE TEST REQUIREMENTS

TYPE TEST REQUIREMENTS
General Recfuirements

The Contractor shall furnish the type test reports of all type tests as per relevant standards
and codes as well as other specific tests indicated in this specification. A fist of such tests are
given for various equipment in table titted ‘TYPE TEST REQUIREMENT FOR C&l
SYSTEMS' at the end of this chapter and under the item Special Requirement for Solid State
Equipments/Systems. If the bidder proposes a different standard/code from that indicated at
table 3.00.00, the same is acceptable provided the equivalence of the proposed standard is
established by the bidder. For the balance equipment instrument, type tests may be
conducted as per manufactures standard or if required by relevant standard.

(@)  Out of the tests fisted, the Bidder/ sub-vendor/ manufacturer is required to conduct
certain type tests specifically for this contract (and witnessed by Employer or his
authorized representative) even if the same had been conducted earlier, as clearly -
indicated subsequently against such tests. : . -

(b} For the fest, submission of fype test results and certificate shall be acceptable
provided. '

i. The same has been carried out by Ftﬁe Bidder/ sub-vendor on exactly the same
modet /rating of equipment. ( For control valves, this shall be same size, type &
design}. .

ii. There has been no change in the components from the offered equipment &
tested equipment‘_ _ - ‘

fi. The test has been carried out as per the latest standards along with
amendments as on the date of Bid opening.

{c} In case the approved equipment is different from the one on which the type test had
been conducted earfier or any of the above grounds, then the tests have to be
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within
the quoted price and no extra cost will be payable by the Employer on this account.

As mentioned against certain items, the test certificates for some of the items shall be
reviewed and approved by the main Bidder or his authorized representative and the balance
have to be approved by the Empiloyer. .

'The schedule of conduction of type tests/ submission of reports shall be submitted and
finalized during pre-award discussion.

For-the-type tests to-be ‘conducted, Contractor shall submit detailed test procedure for
approval by Employer. This shall clearly specify test setup, instruments to be used,
procedure, acceptance norms (wherever applicable}, recording of different parameters,
interval of recording precautions to be taken etc. for the tests to be carried out.

The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item
only for wh pg tests are to be conducted specifically for this project. The cost shall only

KUDGI STPP- (3 x B00MW) _
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CLAUSE HO. - TECHMICAL REQUIREMENTS

be payable 'aﬂer the respective type tests are conducted in presence of authorized
representative of Employer. If a test is waived off, then the cost shall nat be payable.

| 2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS

The minimum type test reports, over and above the requirements of above clause, which are
to be submitted for each of the major C&! systems shall be as indicated below:

i) Surge Withstand Capabﬂ%ty { SWC) for Solid State Equipments/ Systerﬁs

All solid state systems/ equipments shall be able to withstand the electrical noise

and surges as encountered in actual service conditions and inherent in-a power
plant. All the solid state systems/ equipments shall be provided with all required

protections that needs the surge withstand capability as defiried in ANSI 37.90.1/

IEEE-472. Hence, all front end cards which receive external signals like Analog

input & output modules, Binary input & output modules etc. including power supply,

data highway, data finks shall be provided with protections that meets the surge

withstand capability as defined in ANSI 37.90.1/ IEEE-472. Complete detaiis of the

features incorporated in electronics systems to meet this requirement, the relevant

tests carried out, the test certificates etc. shall be submitted along with the proposal.

As an alternative to above, suitable class of EN 61000-4-12 which is equivalent to .
ANSI 37.90.1/ IEEE-472 may also be adopted for SWC test.

i)  Dry Heat test as per IEC-68-2-2 or equivalent.
i}  Damp Heat test as per IEC-68-2-3 or equivalent.
iv)  Vibration test as per [EC-68-2-6 or equivalent.

V) Electrostatic discharge tests as per EN 61000-4-2 or equi\)aient.
vi)  Radio frequency immunity test as per EN 81000-4-6 or equivalent.

vii)  Electromagnetic Field immunity as per EN 61000-4-3 or -equivaient.v
Test listed at item no. v, vi; vii, above are applicable for electronic cards only as

defined under item (i} above. -~ = -

3.00.00 TYPE TEST REQUIREMENT'FOR.C&IISYSTEMS '

Sk | Hem: : Test Standard ~ |Test To Be| NTPC's Approval :
No Requirement | Specificaily Req. On Test
' S Conducted Certificate -
Col 2 Col 3 Coi4 Col 5 _ Col6 .
Elect. As . per . |15-1248 ~ No - Yes
Metering standard B L
instruments {col4)-. .
Thermocouple | Degree  of | 1S-2147 No No
protection T ‘ o e
test SR
& : e B h .
Lo | olv
LARA STPP (2xgoomw) 1 | TE;;HQ@L SPECIFICATION _ PART-B
D AR abP-L12 X B00MW) / 1 secTionwi SUB-SECTION-V:I® | nacco o
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3 RTD As . per IEC-80751 No No
standard
(col 4)

4 Electronic As  per BS-6447 / No Yes

transmitter standard IEC-80770

{cai 4) o _

5 E/P converter | As per Mfr. No Yes
standard standard
(coi 4) . -

6 Instrumentation Cables Twisted & Shielded

~-Conductor Resistance VDE-0815 No Yes
fest _

Diameter test | 1S-10810 No Yes
Tin - Coating | 1S-8130 No Yes
test (Persul- '

phate test)

-Insulation Loss of mass | VDE 0472 No Yes
Ageing in air | VDE 0472 No Yes
ovens** o _

Tensile VDE 0472 No Yes
strengthand | - -

elongation

test before

and after

ageing™* o

Heat'shock | VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation :

' Shrinkage | VDE 0472 No Yes
Bleeding & | 1S-10810 No Yes
blooming o

-inner Loss of mass | VDE 0472 No Yes

sheath*** : L
Heatshock | VDE 0472 No Yes
Cold bend/ | VDE 0472 No Yes
cold impact| .. .
fest
Hot VDE 0472 No Yes

1| deformpation |
LARA STPP (2x830MW) / ‘\/ : TEEH&IEALsE_ECI'FICATzON - PART-B
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Shrinkage | VDE 0472 No Yes
-Outer sheath | Loss of mass | VDE 0472 No Yes
Ageing in air | VDE 0472 No Yes
ovens**
Tensile VDE 0472 No Yes
strength and :
alongation .
test . before |
and .- after
ageing™
T Heat shock . | VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage | VDE 0472 No Yes
Bleeding & | 15-10810 No Yes
blooming o : . ,
Colour 1S-5831 No- : Yes
fastness to : '
water . ‘
Cold  bend/ | VDE-0472 - No Yes
cold  impact |
test L
Oxygen ASTMD- No Yes =
index test 2863
Smoke | ASTMD- No Yes
Density Test | 2843
Acid gas | IEC-80754-1 No Yes
-generation
test
fillers Oxygen ASTMD- No Yes
' o ind_ex test 2863
Acid  gas | IEC-60754-1 No  Yes
generation o _
_ test- .+
-AL-MYLAR | Continuity o No . Yes
shield . test RERE
\'Shigld . b No Yes
thickness 7
Overlap test No Yes
-Over all cable |Flammability | IEEE 383 No Yes
Test' :
f BT
LARA STPP (24800MW)/ | _ i
e N AL ’ﬁcﬂ“.‘";‘;tg,ff,ﬂf,“’fm"" um SR |
G?&%ﬁf;;ié‘i’;ggﬁ,"’v‘g” . 8iD DOGC NO.: CS-9548/ 9649/ 9566/ | - TYPE TESTS | - PAGE4OF
STEAM GENERATOR PACKAGE . 95731022 - REQUIREMENTS

244 of 346



SECTION C3, SUB-SECTION I

CLAUSE NO.

TECHNICAL REQUIREMENTS

(w2

Swedish SEN No Yes
Chimney 4241475

Test

Noise |IEEE Trans- No Yes
interference actions

Dimensional | IS 10810 No Yes
checks

Cross talk | VDE-0472 No Yes
Mutual VDE-0472 No Yes
capacitance ‘

HY test VDE-0815 No Yes
Drain  wire No Yes
continuity

* For Drain wire only

“*These tests shall bé carried out as per VDE0207 Part 6 & ASTMD-2116 for
TEFLON insufated & outer sheathed cables

***Applicable for armoured cables oniy

7 DC Power Supply System

The Type Test reports for offered rectifier module and the controller medule
irrespective of the rectifier bank shall be acceptable

Degree of | 18-13047 No Yes
Protection or
T | equivalent
Dry Heat Test | {EC68-2-2 No Yes
or
equivalent
Damp  Heat | IEC-88-2-3 No Yes
test or equivalent
Vibration test | IEC68-2-6 No Yes
or
equivalent
i Electromagnet | EN 61000- No Yes
o ic field | 4-3 or
immunity equivalent
R Radio EN-61000- No Yes
| 2 frequency - 4-3 or R
i } imimunity test | equivalent
7 Electrostatic | EN 61000- No Yes
174 discharge test | 4-2 or
| equivailent
LARA STPP (2xB00MW) { " TECHNICAL SPECIFICATION PART - B
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CLAUSE MO, TECHNICAL REQIRREMENTS
Surge ANS! No Yes
Withstand 37.98.1/
Capability( [EEE-
SWC) 472 EN
61000-4-12
8 Battery As per 15-10918 No Yes
standard
9 Voltage Over  Load | Approved No Yes
Stabiliser Test procedure
?emp rise test | Approved No Yes
without procedure
redundant
fans
input voltage | Approved No Yes
variat_ion test procedure
10 | DOCMIS o
BMS Safety VDEQ116 No Yes
requirements | Sec 8.7
11 1 Conductivity Degree  of | i5-2147 No No
Type Level | protection test
Switch _ T
12 | Local Gauges : Degree of | 18-2147 No No
protection test
13 | Process Degree of | 18-2147 No No
actuated protection test
Switches .
14 | Control Valves | CV test {8A 75.02 No - Yes
16 | PlLCs Asg - oper | IEC 1131 No No
‘standard _
16 | LIE/LIR Degres of | 18-2147 No Yes
protection test
17 | Flue gas O2 | Degree = of | 1S-2147 No Yes
analyser, - | protection test ' '
othar Flue | ' '
Gas analysers ! _ S
18 | Flow Nozzle | Calibration ASME PTC No Yes
Qrifice plates. . : BS 1042
Note: S AT
Type Tests are to pe conducted cn{y‘afor the items, which are being supplied as a part of this
Package. ' A .
i BRL
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CLAUSE NO. oadds
SCOPE OF SUPPLY & SEBV!CES NTRC
9.00.00 CONTROL AND INSTRUMENTATION FOR PLANT AUXILIARY SYSTEMS
4.01.00 Instrumentation and Control Systemn with interiocks, protection and annunciation of the
mechanical common auxiliary systems as mentioned below shall be provided. All necessary
equipments/system for control, monitoring and operations of the piants as well as the
incomers and bus couplers shall be provided. _ _
9.02.00 For certain plants, facility for control from DDCMIS shall be provided as mentioned below:
Skh{ Aukiliéry Plant Contro! System Connectivity/operation
01 Boiler  (if | Independent  controf | DUa! WO way Ethemet
: connectivity to Station
gistony . SGC8 LAN for information
hardware
02 Fuel Qil Pressurization ~ control g;f;éw&?vgaigfg ?irg:tLAN
Heating System (FOPH) in SG-C&J based | ool e ol
& Fuel oil unioading | Hardwaré™(Q count for Bt : 4
system Fuel oif ading | gt 5
system is 200 binary ' ;pe:;gaon gf f—;uei oil
20 analogs. EHUNH IR
: 4 th h GHU. _
03 Mill  Reject 'System | SG C&l Based Contro! | Graphical Sinterface unit
(Initised System) System from  Control | (GIU) base local
Room operation apart from
04 Air Compressor System ! {f the controller is integral | Two way Ethernet
including Air- | to  compressor, then | Connectivity to SG-C&l for
Compressors  of Mill | Microprocessor/ PLC | information and overall
Reject System based control system | Control of Air
‘glong  with - suitable | Compressors. {Applicable
operator interface as per | only for compressors with
vendor's  ptactice for | integral controfiers}
individuat A
compressors'confrol.
If the controller for
individual compressors is
not integral -~ fo
compressor then control
shall be through SG-C&l
| For both the cases, over
all Control shall be
through SG-C&l
3 i
05— LP Dosing and Oxy-| Control from BOP-C&!
g d treatment under -~ Station  C&l
package{in Employer's
06 Equipment Cocling | Control fromm
Water System under  Station C&l
Package
= PART-A '
DARLIPALI SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION AR S PR
. e - SRGHONY CONTROL AND 7OF 8
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SECTION C3, SUB-SECTION I

CLAUSE NO. SCOPE OF SUPPLY & SERVICES %{i’p’%@
3.00.00 EPENDENT CONTROL SYSTEMS

SiNo \ DOCMIS SYSTEM LOCATION

1 DEuel oil Pressurization system Fuel Ol pump house

ADx)jhary Boiler (if applicable) Auxilliary Boiler Building
4.00.00 LIST OF AREAS FOR WHICH SOFT SIGNALS ARE TO BE CONNECTED TO SG C&i OR
| BOP C&l
si Area System fo Qty of
No which signals
Connected
1 Steam 5G C&i /] On as
Generator System of | per unit required
basis..

floar per Unit | each unit

transmitter _
1 metai " temperaty

applications \

2. |SG Charger | SG C&l of RS 485/ RS232 | 20 \)er
in each unit respective unit - _ charger
5.00.00 Control Systems of the auxiliary systems shali be provided with connectivity to

DDCMIS systems as follows:

Si Description of the System to Remarks
No. system which to he
B connected

e stem of Fuel Oil | Station  wide
Pressurizing/Healing —=AN-under BOP |
System C&l

2 Ajr compressor system SG-C&l  for | If any signals are required for
: supervisory control ‘or -monitoring and the
control - of all | same are not available

COMpPressors, fhrough link, the same shall

be hardwired to SG-C&l.

3. 1A mpressors of Mill | SG-C&!
reject sys
o S

4. Auxiliary Boifer Control | SG C&l
System

DARLIPALI SUPER THERMAL POWER PROJECT [ TECHNICAL SPECHICATION PART-A _
SUB-SECTION-ILC | PAGE 5 OF 13
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