STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION ]
LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 1 OF 7
* Type/Method | Extent Format Agency °
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of dﬁfﬁ::ﬁ; Ac;i;:;?gce of geney Remarks
: P gory Check Check Records | P | W | V
INCOMING
1.0 | Sheet Steel (CRCA & Chemical Composition MA Chemical Sample | Relevant Relevant Test 3 - 2
HR) analysis standard standard Certificate
Bend Test CR Mech. test Sample | Relevant Relevant Log Book 2 - -
standard standard
Surface finish MA Visual 100% Factory Factory Log Book 2 - -
Standard / Standard /
Sample Sample
Waviness MA Visual 100% Factory No Waviness Log Book 2 - -
Standard
Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 - -
Mill marking MA Visual 100% Factory Factory Log Book 2 — 1
Standard Standard
2.0 | Flats/ Angles / Dimensions MA Measurement | Sample | Relevant Relevant Log Book 2 - -
Channels standard standard
Surface Defects MA Visual 100% Factory Factory Log Book 2 - -
Standard / Standard /
Sample Sample
Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 - -
) ) ) Relevant Relevant
Mill k MA Visual 1009 Log Book 2 --- 1
S Iardng sua 00% standard standard 09 Foo
3.0 | Cables/ Wires Visual / Surface defects MA Visual 100% BHEL Spec. BHEL Spec. Log Book 2 - -
and Relevant and Relevant
standard standard
IR and HV MA Electrical 100% BHEL Spec. BHEL Spec. Log Book 2 - -
and Relevant and Relevant
standard standard
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION ]
LOCAL CONTROL PAN EL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 2 OF 7
* Type/Method | Extent Format Agency
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of difﬁ::ﬁ; Ac;‘:li;:;?gce of geney Remarks
' P gory Check Check Records | P | W | V
3. Conductor
a) Resistance MA Electrical 100% BHEL Spec. BHEL Spec.
b) Size MA | Measurement | 100% and Relevant and Relevant Log Book 2 —_— | -
c) Sheet colour MA Visual 100% <tandard standard
4. Type / Routine Test MA Verification 100% BHEL Spec. BHEL Spec. Log Book 3 --- 2
Certificates and Relevant and Relevant
standard standard
40 | Electrical 1. Verification at make and | CR | Visual Sample | BHEL Spec. BHEL Spec. LogBook |2 |- |-
Components like Type and BOM and BOM
Annunciator
Transformers 2. Verification of Test CR Scrutiny of 100% Relevant Relevant Log Book 2 --- ---
Lamps Certificates Type / Routine standard standard
Switches TCs.
PBs 3. Operation / Functional CR | Electrical Sample+ | Relevant standard Relevant standard Log Book 2 S + for relay &
check 100%@ | & Catalogue & Catalogue contactors
Contactors onl
Relays y
Timers 4. IR MA | Electrical 100%  |Relevantstandard|Relevant standard | LogBook |2 |-~ |- |@forall
& Catalogue & Catalogue components
Space Heaters except relays
Thermostat & contactors.
Indicating meters etc. | 5. H.V MA | Electrical 100% Relevant standard | Relevant standard | Log Book 2
& Catalogue & Catalogue
6. Calibration MA | Electrical 100% Relevant standard | Relevant standard | Log Book 2 - 1
& Catalogue & Catalogue
7. Pick up / Drop off Voltage MA Electrical 100% Relevant standard | Relevant standard| Log Book 2 - -
& Catalogue & Catalogue
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION ]
_ LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 3 OF 7
* Type/Method | Extent Format Agency °
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of dﬁfﬁ::ﬁ; Ac;i;:;?gce of geney Remarks
: P gory Check Check Records | P | W | V
5.0 | Misc. Components Verification of Type / Make | MA Visual Sample | BHEL Spec. & BHEL Spec. & Log Book 2 - -
like Gaskets, Mfrs. Catalogue | Mfrs. Catalogue
Terminal Blocks etc.
Surface defects MA Visual Sample | BHEL Spec. & BHEL Spec. & Log Book 2 -—- -
Mfrs. Catalogue | Mfrs. Catalogue
IR/ HV on Terminal Blocks | MA Electrical Sample | BHEL Spec. & BHEL Spec. & Log Book 2 - -—-
Mfrs. Catalogue | Mfrs. Catalogue
IN PROCESS
6.0 | Blanking / Bending / Dimensions MI Measurement 100% Approved Mfr. Approved Mfr. Log Book 2 - -
Forming drgs. drgs.
Surface defects after MA Visual 100% Factory Factory Log Book 2 -—- -
bending Standard Standard
7.0 | Nibbling / Punching Cutout Sizes Mi Measurement 100% Approved Mfr. Approved Mfr. Log Book 2 - -
drgs. drgs.
Deburring MA Visual 100% Approved Mfr. Approved Mfr. Log Book 2 - -
drgs. drgs.
ASSEMBLY
8.0 | Frame Assembly & Dimensions MA Measurement 100% Approved drg./ | Approved drg./ | Log Book 2 --- 2
Sheet fixing Mfr. Standards Mfr. Standards
Alignment MA Measurement 100% Approved drg./ | Approved drg./ | Log Book 2 - 2
Mfr. Standards Mfr. Standards
Welding Quality MA Visual 100% Approved drg./ | Approved drg./ | Log Book 2 - 2
Mfr. Standards Mfr. Standards
Surface defects MA Visual 100% Approved drg./ | Approved drg./ | Log Book 2 --- 2
Mfr. Standards Mfr. Standards
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
_ LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 4 OF 7
* Type/Method | Extent Format Agency °
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of dﬁfj:-::r?ti Ac;i;:;?gce of geney Remarks
: P gory Check Check Records | P | W | V
9.0 | Pre-treatment and Pretreatment Process MA Visual 100% Factory Factory Log Book 2 - 1
Painting Standard & Standard &
Relevant standard | Relevant standard
Process parameters like MA Measurement Periodic | Factory Factory Log Book 2 - 1
bath temp. concentration Standard & Standard &
etc. Relevant standard | Relevant standard
Dipping / Removal Time MA Measurement 100% Factory Factory Log Book 2 - 1
Standard & Standard &
Relevant standard | Relevant standard
Surface quality after every MA Visual 100% Factory Factory Log Book 2 - 1
dip Standard & Standard &
Relevant standard | Relevant standard
Primer after phosphating MA Visual, 100% Factory Factory Log Book 2 - 1
Thickness Standard & Standard &
Relevant standard| Relevant standard
Putty Application & MA Visual 100% Factory Factory Log Book 2 - 1
Rubbing after primer Standard & Standard &
Relevant standard | Relevant standard
Paint first coat MA Visual, 100% Factory Factory Log Book 2 - 1
Thickness Standard & Standard &
Relevant standard | Relevant standard
Putty Application and MA Visual 100% Factory Factory Log Book 2 -—- 1
Rubbing after first coat of Standard & Standard &
paint Relevant standard Relevant standard
Paint second coat MA Visual, 100% Factory Factory ‘ Log Book 2 - 1
Thickness, Standard & Standard &
Scratch test Relevant standard | Relevant standard
Colour
adhesion ‘
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Ml - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
_ LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 5 OF 7
* Type/Method | Extent Format Agency °
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of dﬁfj:-::r?ti Ac;i;:;?gce of geney Remarks
: P gory Check Check Records | P | W | V
10. | Panel Wiring Wiring Layout MA Visual 100% Approved drgs. | Approved drgs. Log Book 2 - -
& Specs. & Specs.
Wiring Termination MA Visual 100% Approved drgs. | Approved drgs. Log Book 2 -—- -
(Crimped Lugs) & Specs. & Specs.
Ferrule numbers MA Visual 100% Approved drgs. | Approved drgs. Log Book 2 - -—
& Specs. & Specs.
Colour of wiring MA Visual 100% Approved drgs. | Approved drgs. Log Book 2 - 1
& Specs. & Specs.
Size of Conductor MA Measurement 100% Approved drgs. | Approved drgs. Log Book 2 - 1
& Specs. & Specs.
11. | Component Mounting Correct components MA Visual 100% Approved drgs., | Approved drgs., | Log Book 2 - ---
Specs. & BOM Specs. & BOM
Fixing MA Visual 100% Approved drgs., | Approved drgs., | Log Book 2 -—- -—-
Specs. & BOM Specs. & BOM
FINAL
12. | Final Inspection Workmanship MA Visual 100% Factory Factory Inspection 2 1 1
Standard Standard Report
Component layout MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1 1 At Random
(neatness, accessibility & drg. / Spec. drg. / Spec. Report by BHEL,
safety) Mounting / Proper based on
fixing of all components 100 %
internal test
reports by
Mftr.
Components identification MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1 1
Marking / Name plates drg. / Spec. drg. / Spec. Report
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
_ LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 6 OF 7
* Type/Method | Extent Format Agency °
,\?(I)' Cgm;t;:niz:tl Characteristics Checked Cate of of dﬁfﬁ::ﬁ; Ac;i;:ggce of geney Remarks
: P gory Check Check Records | P | W | V
5. Dimensions MA Measurement 100% BHEL approved | BHEL approved | Inspection 2 1 R
drg. / Spec., drg. / Spec., Report
BOM BOM
6. Door functioning MA Functional 100% BHEL approved | BHEL approved | Inspection 2 1 1
drg. / Spec. drg. / Spec. Report
7. Paint Shade CR Visual 100% BHEL approved | BHEL approved | Inspection 2 1 1
drg. / Spec. drg. / Spec. Report
8. Paint Thickness CR Measurement 100% BHEL approved | BHEL approved | Inspection 2 1 1
drg. / Spec. drg. / Spec. Report
9.  Workmanship of Gaskets MA Visual 100% Factory Factory Inspection 2 1 1
Standard Standard Report At Random
by BHEL,
- ) . based on
10. Wiring Layout MA Visual 100% BHEL approved | BHEL approved | Inspection 2 1 1 100 %
drg. drg. Report internal test
reports by
11. Wire Termination MA Pulling Sample | = - Firm termination | Inspection 2 1 1 Mftr.
manually Report
12. Continuity MA Electrical 100% | - Continuity OK Inspection 2 1 1
Report
/
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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STD QUALITY PLAN NO.: PE-QP-999-145-1056
STANDARD QUALITY PLAN VOLUME B
FOR SECTION D
_ LOCAL CONTROL PANEL REV. NO. 01 DATE: 22-02-2008
PEM :: C&l SHEET 7 OF 7
* Type/Method | Extent Format Agency °
,\?‘I)' Cgm;:;z:tl Characteristics Checked Cate of of dﬁfj:-::r?ti Ac;i;:;?gce of geney Remarks
: P gory Check Check Records | P | W | V
13. | TYPE TEST Degree of Protection CR Mech. Sample | BHEL approved | BHEL approved | Type Test 3 - 1
Protection spec., drg spec., drg Certificate
relevant relevant
IEC-60947, IEC-60947,
IEC-60079 IEC-60079
14 ROUTINE TEST IR before & after HV Test CR Electrical 100% BHEL approved | BHEL approved | Test Report | 2 1 1
spec., drg., BOM | spec., drg., BOM
& relevant & relevant
standard standard
15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% BHEL approved | BHEL approved | Inspection 2 1 1
spec. / drg. spec. / drg. Report
2. Instrument Calibratio CR Electrical 10% BHEL approved | BHEL approved | Inspection 2 1 1
spec. / drg. spec. / drg. Report
3. Temperature rise CR Electrical 100% BHEL approved | BHEL approved | Inspection 2 1 1
spec/drg. & spec/drg & Report
relevant standard | relevant standard
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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Technical specification for

CAEEALn CONTROL & INSTRUMENTATION
Hﬂ[l SECTION D
A 2 X 800 MW DARLIPALI TPP, ODISHA REV. NO. 00

DATE :04.06.2015

TYPE TEST REQUIREMENTS
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| CLAUSE NO. |

 TECHNICAL REQUIREMENTS ﬁm“%’ﬁf

1.00.00

TYPE TEST REQUIREMENTS

TYPE TEST REQUIREMENTS

General Requirements

The Contractor shall furnish the type test reports of aii type tests as per relevant standards
and codes as well as other specific tests indicated in this specification. A iist of such tests are
given. for various equipment in table titled '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 manufaciures standard or if required by relevant standard.

(a) Out of the tests listed, 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 agamst such tests. :

(b) For the rest, submlss:on of type test results and certlf'cate shall be acceptable
provided.

i The same has been carried out by the Sidder! sub-vendor on exactly the same
model /rating of eqmpment ( For control valves, this shall be same size, type &
des:gn)

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

iii. 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 o 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 Employer.

The scheduie 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 shaﬂ 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 ete. 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 whi Tests are fo be conductd' ecifically for this project. The cost shall only

615
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CLAUSE NO. ' TECHMICAL REQUREMENTS

be payable after the respective fype lests are conducted in presence of ‘authori,z-ed
representative of Employer. If a test is waived off, then the cost shall not be payable.

1 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&l systems shall be as indicated below:

i) Surge Wlthstand Capabﬂaty { SWC) for Soixd State Equspments/ Systems |

Af! solad state systemsl equnpments shall be able to thhstand the electncal noise

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

protections that needs the surge withstand capability as defined 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 links shall be provided with protections that meets the surge

withstand capability as defined in ANSI 37.90.1/ IEEE-472. Complete details 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.
iiiy Damp Heat test as per {EC-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\}a[ent'.
vi) Radio frequency immunity test as per EN 6§1000-4-6 or equivalent.

vii)  Electromagnetic Field immunity as pe-' EN £1000-4-3 or equivalent.
Test listed at item no. v, vi, vii, above are appllcabie for electronic cards only as

defined under ltem {i} above.

3.00.00 TYPE TEST REQUIRE’MENT'FGR C&ISYSTEMS

SLojfem - |Test Standard ~ |Test To Be!|NTPC's Approval |
No Requirement |~ ' Specifically - | Req. On Test
' o . Conducted Certificate .
Col 2 Col3 Coi4 Col 5 ' Col6 .
Elect. As . per . |15-1248 - No 7 Yes
Metering . standard T o
instruments . | (col 4)
Thermocouple | Degres  of | 1S-2147 No . No
protection g ‘ r T
test . .. A
& o B £
\ Uil
LARA STPP BxsﬁﬁM‘W)%f. i ] TE;)H&iGﬁL SPECIFICATION - 'PARf-a'
DARLIPALESTPP (2 x B00MW)/  —* | " gEcTION-VI SUB-SECTION-V:19 | paceaoF 6
oI S1opy (e s  BID DOG NO.: CS-9548/ 9549/ 9566/| ~ TYPETESTS | ' ~on
STEAM GENERATOR PACKAGE L 85731022 ~ REQUIREMENTS :
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' CLAUSE NO.

i

TECHNICAL REQUIREMENTS
RTD As.. . per [EC-80751 No No
standard
{cot 4) _
Electronic As  per BS-6447 / No Yes
transmitter standard {EC-80770
{col 4) . _
E/P converter | As per - MIfr. No Yes
standard standard
(coi 4) T .
Instrumentation Cables Twisted & Shielded
~-Conductor Resistance VDE-0815 No Yes
test e
Diameter test | 1S-10810 No Yes
Tin - Coating | 1S-8130 No Yes
test (Persul- KR ’
phate test)
-Insulation Loss of mass | VDE 0472 No Yes
Ageing in air | VDE 0472 No Yes
ovens** R
Tensile VDE 0472 No Yes
strengthand | -
elongation
test before
and after
age_ing** N
Heatshock | VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation :
Shrinkage | VDE 0472 No Yes
Bleeding & | 1S-10810 No Yes
blooming S
-inner Loss of mass | VDE 0472 No Yes
sheath** : : o _
Heatshock | VDE 0472 No Yes
Cold bend/ | VDE 0472 No Yes
cold impact| .. . -
fest
Hot 'VDE 0472 No Yes
defdrma__t_'ion
LARA STPP (2x800MW) / \\/ | TECHNIGAL SPECIFICATION . PART-B -
oA ||| TSmO | 8 | cesors
RUDGLSTRPA (3 soomm) | |\BID DOC NO.: CS-9548/9549/ 9566/ | TYPE TESTS _
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CLAUSE Q.

TECHNICAL REQUIR

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 :
glongation
test.  before
and - after
ageing™
Heat shock | VDE 0472 No Yes
Hot. VDE 0472 No Yes
deformation
Shrinkage | VDE 0472 No Yes
Bleeding & | 15-10810 No Yes
blooming -
Colour 1S-5831 No- Yes
fastness to :
_water_ _
Cold bend/ | VDE-0472 No Yes
cold impact
test
Oxygen ASTMD- No Yes =
index test 2883
Smoke ASTMD- No Yes
Density Test | 2843 .
Acid. - gas | IEC-60754-1 No Yes
-generation
test .
fillers Oxygen - ASTMD- No Yes
' index test 2863
Acid  gas | I[EC-60754-1 No Yes
generation :
test
-AL-MYLAR | Continuity No Yes
shield -‘ tedt R _
| Shield - . No Yes
thickness - o
Overlap test No Yes
-Over all cable [Flammability | IEEE 383 No Yes
Test N
S 1 @
LARA STPP (2x500MW) / AV YECHN#CAL SPECIFICATION . PART-B -
R e ‘g"s‘gﬁ“‘“m’v SECTION-VI “SUB-SECTIONVII® | pacE4oFs
_ KUDG?ASTP;:(;;(&OOMMWV;M | BIDDOC NO.; CS-9548/ 9549/ 9566/ | -~ TYPETESTS. |-
STEAM GENERATOR PACKAGE o 98731022 REQUIREMENTS
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* CLAUSE NO.

TECHNICAL REQUIREMENTS

e

Swedish | SEN No ? Yes
Chimney 4241475
, Test _
Noise I[EEE Trans- No Yes
infterference actions
Dimensional | IS 10810 No Yes
checks
Cross talk VDE-0472 No Yes
Mutual VDE-0472 No Yes
~capacitance ‘
HV test VDE-0815 No Yes
Drain  wire No Yes
continuity

* For Drain wire only

“*These tests shall bé carried out as per VDEG207 Par’c 6 & ASTMD-2116 for
TEFLON insulated & outer sheathed cables

***Applicable for armoured cables only

7 DC Power Supply System

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

Degree of | 15-13947 No Yes
Protection or
. | equivalent
Dry Heat Test | iEC-68-2-2 No Yes
or
equivalent
Damp  Heat | iEC-88-2-3 No Yes
test or equivalent
Vibration test | IEC68-2-6 No Yes
or . .
equivalent
1 Electromagnet | EN. 61000- No. Yes
L ic field | 4-3 or
immmunity equivalent
= .
R Radio EN-61000- No - Yes
o DB frequency - 4-3 or|{ T
A ‘immunity test | equivalent _
B “fé .
5/ Electrostatic | EN 61000- No Yes
4 discharge test | 4-2 or
equivalent
\\jﬁ/ 613
LARA STPP {2xB00MW} / ' TECHNICAL SPECIFICATION PART - B
"CAIMARA STPP. (2% B00MW) | . SECTIONVI SUBSECTION-VIS | page 5 0F 5
KUDG) STRhA (3 ¢ SO0NNY ' BID DOC NO.: CS-9548/ 9549/ 9566/]  TYPE TESTS
STEAM GENERATOR PACKAGE 9573-102.2 REQUIREMENTS
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Type Tests are to he con
Package.

- %

ChausENe. TECHNICAL REQUIREMENTS
Surge ANSI Na Yes
Withstand 37.90.1/
Capability( EEE-
SWC) 472 EN
61000-4-12 ‘
8 Battery As per 1S5-10918 No Yes
standard . 4
9 Voltage Over Load | Approved No Yes
Stabiliser Test procedure
Temp rise test ;| Approved No Yes
without procedure
redundant
fans
input voitage | Approved No Yes
variat_ion test procedure
10 | DDCMIS ,
BMS Safely VDEG116 No Yes
requirements ; Sec 8.7
11 | Conducfivity Degree  of | 1S-2147 No No
Type Level | profection test
Switch R - :
12 | Local Gauges ! Degree of | 18-2147 No No
protection test |
13 | Process Degree of | 18-2147 No No
actuated protection test
Switches o
14 | Control Vailves | CV test ISA 75.02 No Yes
15 | PLCs As - “per | IEC 1131 No No
standard
16 1 UE/LIR Degree . of | 1S-2147 No Yes
protection test
17 | Flue gas O2 | Degree  of | 1S-2147 No Yes
analyser, protection test : '
othar Flue AR
Gas analysers _
18 | Flow Nozzle | Calibration ASME PTC No Yes
Crifice plates. . : BS 1042
Note:

ddcted only for the items, which are being supplied as a part of this

LARA STPP (2x800MW) /
DARLIPALI STPP-1 (2 x 800MW) /
GAJMARA STPP-I {2x 800MW} [ .

KUDGI STPP4 (3 x S00MW)
STEAM GENERATOR PACKAGE

TECHNICAL SPECIFICATION
7 SECTION-VI
BID DOC NO.; CS-9548/ 9549/ 9566/
- 9573-102-2

PART-B ..
SUB-SECTION-IV:19
TYPE TESTS -
REQUIREMENTS

" PAGEG6 OF 6
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DOCUMENT TITLE

KKS NUMBERING PHILOSOPHY

2 X 800 MW DARLIPALI TPP, ODISHA

KKS NUMBERING PHILOSOPHY

For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.
The purpose is to assign a unique number to every equipment in the power plant. For C&l equipment
unique number are to be provided up to the signal level so that a unique number Input / Output exist in
DCS for every signal.

Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following:

First three digits indicate the Sub-System. The Code for the major system are given as per
Annexure-1.

Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish
between main systems having same Alpha Codes.

Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2

Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3.
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DOCUMENT TITLE

KKS NUMBERING PHILOSOPHY

2 X 800 MW DARLIPALI TPP, ODISHA

ANNEXURE-1

List of System / Sub-System Codes used in Power Plant:

1) Mill Reject Handling System: EUA

Standard Equipment Codes:

AA
AB
AC
AE
AF
AG
AH
AK
AM
AN
AP
AT
AV

Standard Apparatus Codes:

BB
BF
BG
BN
BP
BQ
BR
BS
BU

ANNEXURE-2

Valves including drives, also hand operated
Seclusions, Lock, Gates, Doors

Heat Exchanger

Turning, Driving, Lifting equipment
Continuous conveyors, Feeders

Generator Units

Heating and Cooling Units

Pressing and Packaging equipment

Mixer, Stirrer

Blower, Air Pumps / Fans, Compressor Units
Pump Units

Purification, Drying, Filter

Combustion Equipment e.g. grates

Vessels and Tank

Foundation

Boiler Heating Surfaces

Injector, Ejector

Flow and throughput limitation equipment (Orifice)
Holders, Carrying Equipment, Support

Piping, Ducts, Chutes, Compensator

Sound Absorber

Insulations, Sheatings

Standard Measuring Circuits Codes:

CD
CE
CF
CG
CK
CL

Density

Electrical Quantities
Flow, throughput
Distance, Length, Position
Time

Level
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CM Humidity
CQ Analysis (SWAS)
CS Speed, Velocity, Frequency
CT Temperature
CY Vibration, Expansion

ANNEXURE-3

Numerical Keys
A) Numerical Keys at System Code Level

i)  Use 10, 20, 30... To distinguish between main systems having same Alpha
Codes. Examples:

a) Main Steam (Left) and Main Steam (Right)
b) BFP — A/B/C
c) ID Fan - A/B, FD Fan A/B, AH - A/B

i)  For branch off from main system path having code say 10, keep the same
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main
system path having code say 20, keep the same alpha code and use 21, 22, 23
etc and shall carry on further in the same way.

iii)  If the branch off from main system / sub system path is used for some other
system, where different alpha codes can be applied, then in that case the said
branch line will be designated by the alpha codes of the system to which it is
providing the input.

B) Numerical keys at Equipment Code level:

There are three numerical keys available for each type of equipment code.
Following has been agreed upon considering present practice, better flexibility and
ease in sorting.

i)  Valves and Dampers --- Equipment Code — AA

N1 N2 N3

Motorised (on/off duty) - 0 01to 50
Motorised (inching duty) - 0 51099
Pneumatic (Control) - 1 01to 50
Motorised (thyrestor Control) - 1 51to 99
Sol. Operated - 2 01to 99
(Open / Close duty (Valves, NRVs, Gate)

Hydraulic - 3 01to99Q
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NRV (Without actuation) - 4 01099
Manual - 5 01to 99
Manual - 6 01 to 99
Relief & Safety Valves - 7 01099
Reserve - 8 01to 99
Reserve - 9 01to 99
i)  Field Instruments
Field Transmitters & Analog Signals - 0 01099
Field Switches & Binary Signals - 1 00 to 99
PG Test Point - 4 00 to 99
Gauges - 5 00 to 99
Automatic Turbine Tester (ATT)-HWR - 2 00 to 99

(Reserved for protection Signals used by Hardwar)

Example of Numerical Key Usage:

In line with the philosophy adopted for Valves / Dampers /instruments etc.
pumps and fans in the main systems (having different system code) can be
Where system code is

numbered as AP/N100 and as AP/N101, 102, ..........

same.
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i TITLE: BHEL DOCUMENTS NO.: PE-TS-403-160-A001
TECHNICAL SPECIFICATION FOR VOLUME 11-B
ﬂﬂ[[ MILL REJECT HANDLING SYSTEM SECTION -D
REV. NO. 00 | DATE:
Page
VOLUME - 11 B
SECTION-D

STANDARD TECHNICAL REQUIREMENTS
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1.0

2.0

3.0

3.1

3.2

3.3

3.4

3.5

GENERAL

This standard specification covers the design, material of construction,
features, manufacture, inspection & testing at VENDOR'’S and/or his sub-
vendors’ works, suitable painting and packing requirements of air receiver

CODES & STANDARDS

As far as possible, the design, manufacture and performance of air
receivers shall be in accordance with the latest applicable
Indian/British/American/DIN standards.

The latest editions of the following shall be followed in particular:
IS: 2825 — Code for unfired pressure vessels

ASME - Section-VIIl, Division-1

BS — 487-Fusion welded steel air receivers

IS: 7938 — Air receivers for compressed air installation

The materials of the various components shall conform to applicable
IS/IBS/ASTM/DIN standards.

DESIGN AND CONSTRUCTION

The air receivers shall be vertical self-supporting cylindrical vessels with
supporting stands for resting on the civil foundation.

Other design parameters and design internal pressure of the receiver shall
be as per the data specification sheet, if any, enclosed. The receiver shall
be designed as per 1S:7938.

Receivers shall be of welded construction with a minimum number of
joints. Longitudinal seams in adjacent section of shell shall not be in the
same line.

Receivers shall be provided with gasket inspection openings. Receivers
below 500 mm diameter shall have at least two inspection holes. For
receivers of larger diameter, manhole of minimum 450 mm diameter shall
be provided. These openings shall be placed as far as possible from any
welded seam and in no instance shall pierce any seam.

All welding shall be performed in accordance with relevant codes. Filler

material that will deposit weld metal with a composition and structure as

near as that of the material being welded shall be used. All welding

electrodes shall be got approved by the Owner. The electrodes shall be
BHEL —PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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3.6

3.7

3.8

3.9

dried in ovens immediately before use to ensure freedom from porosity.
All the circumferential and longitudinal butt welds of the air receiver shall
be subjected to spot radiography. Tee joints and dished welding shall be
subjected to 100% radiography.

All other welding on the air receiver, including filet weld and nozzle
connection shall be DP tested as per IS: 2825 (Para 8.7.11).

Each finished receiver complete with all welded attachments shall be
hydraulically tested at 150% of the design pressure. The test pressure
shall be maintained for at least 30 minutes. All joints shall be gentle
hammered during the test.

Receivers shall be provided with relief valve of the capacity and set
pressure of the same at least 10% above working pressure. The spring in
the relief valve in service for pressure up to and including 250 psi shall not
be reset for any pressure more than 10% above or below the design set
pressure. For higher pressures, the spring shall not be reset for any
pressure more or below 5% design set pressure.

Each air receiver shall be complete with drain connection of 25 mm NB
with a trap station consisting of a trap, strainer, isolation and bypass
valves.

3.10 The receiver shall be provided with necessary number of nozzles. The

orientation of the nozzles shall be subjected to the approval of the Owner.

3.11 Local instruments like pressure gauge, switch and temp. gauge of suitable

range shall be supplied. Please refer specification for conveying air
compressor for other instrumentation required.

3.12 The vendor will have all welding procedures & welders qualified in

accordance with the relevant codes prior to commencing any welding at
the works. These tests shall be witnessed by customer/client
representative.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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1.0.0

2.0.0

GENERAL

This specification covers the design, manufacture, assembly, inspection and
testing at manufacturer’s and/or his sub-constructor's works of hand operated

chain pulley block.

CODES AND STANDARDS
The design, manufacture, inspection and testing and performance of hand

operated chain pulley blocks shall confirm to latest editions of the following

standards: -
a) IS: 3832 Specification for hand operated chain pulley block
b) 1S 807: 1976 Codes of Practice for Design, Manufacture, Erection and
Testing (Structural Portion) of cranes and hoists
c) IS: 3109(Part Il)  Calibrated load chain for pulley blocks and other lifting
appliances
d) IS: 2429(Part II) Calibrated hand chain for pulley blocks and other lifting
appliances
e) IS: 4460 Method for rating of machine cut spur and helical gears
f) Material Specification 1S or approved
3.0.0 EQUPIMENT
3.1.0 CHAIN PULLEY BLOCK
The block shall be so designed that all components shall withstand without
failure, an application to the block of a load equal to at least four times the
working load limit.
3.1.1 Frame

Frame shall be robust in design and of welded construction. The frame shall
be selected in such a way that head room requirement is minimum. Frame
shall maintain alignment under all expected conditions of services.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7

Chain

The load chain shall be electrically welded, accurately calibrated, and pitched
arid polished conforming to IS: 6216 Grade 80 as specified in data sheet ‘A’.
The hand chain shall also be electrically welded, calibrated, pitched and
polished and shall conform to IS: 2429 (Part Il) grade 30. The length of chain
and link dimension shall be as per IS: 3832.

Hook

The forged hook shall be properly heat-treated and so designed that in loaded
condition, it is free to swivel without twisting the load chain. The hook shall
conform to IS: 3815.

Reduction Gear

The reduction gear shall be spur or worm/worm wheel type. The spur gear
and worm shall be of high-grade carbon steel and heat treated. The worm
wheel shall be of bronze. A detachable steel cover shall be provided for total
enclosure of the gear train and ample lubrication to be provided.

Brakes

Brakes shall be of screw friction disc type self-actuating or any other approved
type as per manufacturer's standard practice. Brake capacity shall be ample
and humid atmosphere shall not affect materials used. The brake shall
prevent self lowering of load and arrest and sustain load in all working
positions. The load brake shall also allow smooth lowering of the load without
serious overheating which may impair sufficient working of block

Bearing

Bearing used shall be as per guidelines laid down in IS: 3832.

Wheel

The load chain wheel shall be made of heavy duty malleable casting and shall
be designed to ensure, effective operation of the chain. Load chain, wheel
shall be mounted on two ball bearings. Hand chain wheel shall be made from
malleable casting/pressed sheet steel. The idler wheel shall be so shaped as
to avoid the twisting of the chain during operation. The P.C.D of idler wheels
shall be such that the bending action of the link is avoided. The hand chain
wheel shall be provided with flanges and designed to ensure effective

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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3.1.8

3.2.0

4.0.0

operation with hand chain.

Other components

All other components of chain pulley block such as anchorage, guide, pawl,
stripper etc. shall be designed and provided as per IS: 3832.

MONORAIL TROLLEY

Monoralil trolley shall be provided if called for in the enclosed Data Sheet—A.
Monorail trolley frame shall be of heavy section rolled steel, held together by
bolts. Wheels shall be of high grade cast iron mounted on ball bearings. Axles
and shafts shall be of carbon steel, accurately machined and suitably
supported. The trolley shall be suitable for variations in | section beams. The
trolley shall be geared travel type.

The hand chain required for trolley travel shall be as per clause 3.1.2 of this
specification.

Hand chain wheel shall be as per clause 3.1.7 of this specification.

INSPECTION AND TESTING

The scope of inspection shall include but not limited to the following:

a) Material identification/co-relation for important items like hook, load chain,
hand chain, wheels, nut and pawl etc.

b) Hardness for pawl and ratchet

c) Dye penetration test for hooks

d) Operational test including operational effort, velocity ratio etc,

e) Proof load test up to 1.5 times of working load limit.

f) Dimensional check of hook

g) Marking

DATASHEET

S. Parameter Description

No.

1 Capacity (In Kg) Suitable for lifting the heaviest load but not less
than One (1) ton

2 Service condition Class Il outdoor

3 No. of CPB 1

4 Lift (m) To suit bunker height and equipment on bunker
roof top to be handled.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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Type of suspension Travelling Trolley

Head Room Minimum permissible

Type of gear in CPB Spur Gear

Type of bearing Ball/Roller

Grade of Load Chain

Alloy Steel /Gr 80

Grade of Hand Chain

Steel / Gr. 30

PR |O©|0 N3 01

| O

Factor of Safety

As per Relevant IS

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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