Subject: Comgendum to SFQP of Transmission line Doc No: C/ FQA/SFQP/TL/030 (Rev.-08) Dtd. 10.07.2024

Cor. Slip-1: C/FQA/SFQP/TL/030 (Rev.-08)

S. | Description of Tests/Checks to be | Ref. documents Check/Testing Counter Accepting ‘
No. | Activity done Check/Test by authority in
POWERGRID PQ“TRGRID [
. { Agency | Extent
SFQP Cl. 6(B) Page no. (6.7 of 32) [Existing Clause]
[ B} Foundation 1. Visual observation of POWERGRID Contractor 100% at Flekd 100% at Frald a. [other than b & ¢
Classification soil strata Specification lecations bebow]

2. Ground water level
1. History of water takle
in adj, Areafsurface
wiatar
4. 5oil Investigation
wherever reguired

Recommandation by
Site Engineer to be
approved by Site in-
charge after visiting at
least 10% locations.

b. In case of
WBC/SFR/FS / ULE |
Raised Chimney based
on recommendation by
Site In-charge, to he
approved by Sr
DGM/GM/ST GM after
visiting at least 5%
locations,  ****Project
In-charge [Sr GM/Chief
GM| shall visit at least
2% locations for Test
Check.

t. For Spl. Fdns, (shallow
depth, pile foundation,
well foundation etc.
Acceptance by
Reglonal head based on
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Cor. Slip-1: C/FQA/SFQP/TL/030 (Rev.-08)

SFQP CL. 6(B) Page no. (6,7 of 32) [Revised Clause]

L

recommendation  fram
Project In charge.

B} Foundation
Classification

1. Visual observation of
<oll strata

2. Ground water level

3. History of water table
inadj. Area/surface
water

4, S0il Investigation

whergver required

POWERGRID Contractor 100% at Fleld

Specification

100% at Fleld

| a. [other than b & ¢

locations Eelow)
Recommendation by
site  enginesr to be
approved by Site In-
charge after visiting at
beast 10% lecations,

b, In casa  of
WBC/SFR/F5/ULE based
on recammendation by
site incharge to be
approved bny Sr
DGM/GM/Sr GM after
visiting at least 5%
locations.  =**"Project
in-charge (5r GM/Chief
GM) shall visit at least
¥% locations for test
check.

. For Spl, Fdns, (Shallow
depth, pile foundation,
well foundation, Raised
Chimney ete.]
Acceptance by reglonal
head in  consultation
with corporate
engineering.
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Cor. Slip-1: C/FQA/SFQP/TL/030 (Rev.-08)

SFQP Cl. 8.3 Page No. 13 of 32 [Existing Clause]

8. 3. Tower fmtm TFR at locations bafore | POWERGRID Contractor - | 100% at Fleld 20% locatlons to be Site In-charge
resistance (TFR) & and after earthing. Specification veritied
| Impedance

SFOQP CL 8.3 Page No. 13 of 32 [Revised Clause]

8 | 3.Tower footing | TFR & TFl as mentioned = POWERGRID | Contractor | 100% at Field | 70% locations tobe | Site In-charge
rasistance (TFR) & in the technical Specification verified
Impedance specification at
locations before and
after earthing,

General Notes Point No. 17 [Existing Clause]

General Notes Point No, 17 Standard marking of 15 mark along with license number (Seven-digit no.. mgslnfﬂ a5 O/ L—1 should be verified for construction materials and test certificate |
Page 27 of 32 |Existing Clause) submitted for rewview, |

General Notes Point No. 17 [Revised Clause] = '
General Notes Point No. 17 | Standard marking of 151 mark aiong with license number (reprasented as CM) L—] wherever applicable should be verified for construction materials and test
Page 27 of 32 (Revised Clauss) | certificate submitted for review,
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STANDARD FIELD QUALITY PLAN

| lem T ransmission Line SFOP No, DOC Ne.: CFQA/SFOP/TLO30
Apphicability POWERGRID Projects
| st of Isss 10-07-2024 REV, 08
| Varlidiny Till next revision |
Page | of 32
S, | Deseription of Tests/Checks ta be Rel. documents Check/Testing Counter Aceepting authority
| No. | Activity done Check/Test by in POWERGRID
POWERGRID
_ Agency Extent
1, | Preliminnry Metniled | Optimization of route | o, Preliminary Contractor 100% al Field 100% based on Project In-chnrge in
Survey length SUTVEY. records/documents, consuliation with
. Topographical / Regional Engineering
a) Route alignment Digitized maps.
¢: Tower spotling
duta given by
| Eng -
b} Route profiling & 1. Ground clearance. Contractor 100%: at Field 1030%, based on el Site In-charse
fower spolling. documenis.
2. Cold wi Span n PLS CADD/Sag ~do- -do- -do- ~do-
= template
I Hot wi, Span b. Tower Spotting ~do -do- -do- -do-
dats
4, Sum of Adj, Span | ¢. Route shgnment -do- - -dir- -tho-
(wind span) -
5. Angle of Deviation, -do- ~dis- -da- -do-
i Suitability of Tower -t - Verification of ~do-
[ . spotting in hilly area 100%: @ Freld
2. | Check Survey 1} Roule alignment a. Route alignment Contractor 100% ut Field i) Al mnple towers Site Engineer
ii) Fmal Length. b. Tower Schedule -do- =t in plains and
Tower Location & {SpanSection) c. Profile 50% in hilly
Final Lemgth i) Angel of devintion terrains.
& pit morkmg i1} Final length 10
be checked on
100%, basis
based on
records/docume
nts
i) 20 % 1est
check at site for
physical
verification.




STANDARD FIELD QUALITY PLAN

T ransmission Line SFQP No. DOC No.: CFQA/SFQPTLO30
Applicability POWERGRID Projects
Date of Issuc 10-07-2024 REV. 08
| Walidity Till pext revision
Page 2 of 32
Description of Teste/Checks ta be Rel. documents CheckMesting Counter Accepting authority
Activity done Check/Test by in POWERGRID
POWERGRID
Agency Extent B
Detailid Sl 1. Depth of bore log As per Conteactor 100% at Freld To witness 20% ot Site in Charge
Investigation 2 SPT Test POWERGRID (Soil testing agency approved by Field by site
al Bare log 1 Collection of Specification POWERGRID) engineer
- | samples
:]] Tests on As per tech. Specs. Ax per Contractor 1. 100% by testing lab Review of soil Site In-charge based
samples POWERGRID ( lestung in Laboratory of soil | (Reports w0 be signed by | testing repaort by on the guideline
Specification testing agency approved by Testing agency person. POWERGRID wsned by CC Enpg.
POWERGRID 2 Kecommendation part of as per
sl testing report o be Annexure-f
signed by contractor
3. dointly signed field data
should be attached with
= == : - the report. e
¢) Special foundations | As per leche Spees As per Conttactor 10045 by testing Iab Review af sail Site In-charge based
POWLRGRID (Testing in Laboratory of sail | (Reports 1o be signed by | testing report by on the guideline
Specification testing ngency approved by | Testing person & Checkmg | POWERGRID tssued by CC Enpy as
POWERGRID) person) per Annexure-6
Hevermen a) Saze of Stome Crwb Contractar 100%%, physscal verification Physical Site Engineer
Specification, verifivation on
RR Masonry - - random basis
Iy} Cement : Sand As per Contractor 100% Physical -Do-
ratio in mortar POWERGRID verification in
—— Specification random
Benching I. Reduced Level As per approved Contractor 1000 1O0% by Site Site ln-charpe
2, Contour map with drawings Engineer and 20%
Checking of Reduced detmled Calculation by Line In-charge
Level
Tower Foundation
A) Materials 1. Brand approval Cement of approved 100% Any new  brand FOA-RH()
brands nccording 1o cement  proposed
1.Cement the cov in by Contractor shall g
POWERGRID web be assessed by fﬁ@




STANDARD FIELD QUALITY PLAN

liem

Transmission Line

Applicability

POWERGRID Projecis

Date of Jssue

10-07-2024

Yalidity

Till trext revision

SFQP No.

DOC No.: CTFQASFORTLO30

REV.

0%

Page 3 of 32

5.
Na,

Deseription of
Activity

Test<'Checks to be
done

Rel, documents

CheckiTesting

Counter
Check/Test by
POWERGRID

Accepting authority
in POWERGRID

Agency

site may be progured
and validity of BIS
license (] be
ensured.

“approval,

RHQ-FOQA and
approved by
Regional Head
with BIS License,
validity. Afler
details
shall be forwarded
to CC-FOA for

uplonding in COV,

2. Physical tests

As per document al
Annexure-1 of this
FOP

Contrastor
Samples to be taken jointly with
POWERGRID and rested at
POWERGRID approved lab

(1) No tesung is roguired
in case of cemenl procured
directly from the main
producer’'manulfacturer’
authorized  dealer  with
traceability and if ¢ement {in
good  condition  without
setting) is used within three
(3) months  from the
muanufacturing date based on
MTC. MTC  shall  be
reviewed.

() Testing (Physical &
Chemical) shall be done in
case stomage of coment s
maore than three (3) months
from the manufscturing date.

100% review of lab
test results and
MTC,

Test results shall be
sent by the Lab. by
E-mail directly 1o
POWERGRIT,
lurther, hard copy
of st eertificate
shall also be seni
by the Lab directly
o POWERGHLID
by postal Address,

Site In<charge

3. Chemical
Chiemical
com position
Cement

Tests:

of

~dir-

Contractor to submit MTC

Review of all MTC's

2. Reinloreement
Steel

1. Source approval

May be procured
either from

producers directly or

Contractor

[00% review of
MTC test resulis

Sute In-charge

As proposed by contractor.

Material shall be
supplicd from
Producers

Site In-charge




STANDARD FIELD QUALITY PLAN

POWERGRID. (CAT-I:
Approved Vendor List in
COov)

1) For other vendors under
CAT-11 or ther nonbed
dealers /  nmew  vendors,
frequency testing of

shall alsa be sent
by the Lab. directly
o POWERGRID
by postal Address:
2) Unit weight of
three samiples 10 be
wilnessed # #f

lem Transmission Ling SFOP No DOC No.: CFQASFOP/TLO30
Applicability POWERGRID Projects
Late of Issue 10-07-2024 REV. 08
Vaolidity Till nexi revision
- Page 4 of 32
8. | Deseription of Tests/Checks 1o be Hel. documents Check/Testing Counter Accepting authority
No. | Activity done CheckMest by in POWERGRID
POWERGRID
Agency Extent
through the authorized dealers,
nuthorzed  dealers
who ecan  produce
MTC firoim
producers with
traceability,
Refer COV
POWERGRID web
site for list of
producers of
ranforeement  steel
and validiny of IS
Reense 1o be
ensured.
Also refer approved
list of Cut & Bend
- suppliers
2 Phvsical and As per Annexure-2 | Contractor to submit MTC i) No testing is required for | 100% review of Site In-charge
Chemival mnulysis st of this FQP sieel procured directly from | MTC.
POWERGRID pre-approved | 1) Review of Lab
producers as por COV under | lest resulis. Test
CAT-1 wor thor notified | results shall be sent
authorized dealers with full | by the Lab. by -
traceability (only MTC shall | mail  directly 1w
be reviewed) as po failure in | POWERGRITY:
physical and chemical testing | further, hard copy
observed in last decade by | of test certificate Site Engineer




STANDARD FIELD QUALITY PLAN

e

Transmission Line

Applicability

POWERGRID Projects

Date of Issoe

10.07-2024

| Validity

Till next revision

5. | Deseription of
No. | Activity

SFQP No,

DOC No.: CFOASFQPTLAO30

08

Page 5 of 32

Teste'Checks 1o be
done

Rel, documents

Check/Testing

Couanter
Check/Test by
POWERGRID

Accepiing authority
in POWERGRID

Agency

Extent

Reinforcement sieel is 1o be
done ot regulor miervals as
per the existing SFQP ie
One  sample/  300MT /
Manufacturer shall be jomtly
sealed by POWLERGRID and
tested w1 POWERGRID
approved Lab. Based on the
supply,  expenience  and
performance up 1o one-year,
further decision on
excmplion of westing for these
vendors shall be mken by
FOA dept, (CAT-IL: New
Vendors listed in COV/ New

Viendors).

ICoarse Aggrogates

. Source approval

Source with
materls meeting
POWERGRID
Specilication

Contracior

Note:- In case of steel vendors under CAT-1 or their notified dealers / néw vendors, i) All sizes of 10 mm and above shall be taken for festing in every 300 MT.
1) ## T hree samples of each size of Reinforcement steel (all sizes of 10mm & above) out of 10OMT steel Lot need to be physically weight at site in presence of

POWERGRID to ascertain their acceptance s per technical specification. The weighted samples ut site may be kept under custody for three months for further
exanumation by any suditing authority (1f required).

Proposed by the Contractor,
indicating the locatien of the
guarry and based on the st
results of Jomt samples tested
al FOWERGRID approved
Lab.

To review the
proposal hased on
the documents

Site In-charge
Once opproved, the
quarry shall be used
for all the renning
contrcts under

various packages. |

2, Physical tests

As per document at
Annexure-3 of this

For

Samples 1o be tuken jomtly and
tested in POWERGRID
npproved lab

One sample per 1000 cum or
part thereofl per source for
TASKV & sbove TL and One
sample per 500 cum or pant
thereol per source for SOOKV
& below TL. Samples 1o be
tested by  Contractor i
POWERGRID approved lab

1 00% review of Inb
test resulis,

Site In charge,




STANDARD FIELD QUALITY PLAN

Hem Transmission Line SFOP No, POC No.: CFQASFOQRTLA0
Applicability POWERGRID Projects
Drste of [ssue 10.07-2024 REV, 08
Valdity Till nexi revision
Page 6 of 32
S. | Description of Testw/Chiecks to be Ref. documenis Check/Testing Counter Accepting authority
Ne, | Aetivity dane Checl/Test by in POWERGRID
POWERGRID
Agency Extent
4.Fine aggregate 1. Source approval Source with Contractor Proposed by the Contractor, | To review the Site In-charge
matenals meeting indicating the location of the | proposal based on | Onee  approved, the
POWERGRID quarry and based on the the documenis. particular qumrry
Specificaton results of Joint samples tested shall be used for all
in POWERGRID approved the running contracts
lab. under VATIOus
packages,
2. Physical test Asper Annexure-4 | Samples o be taken jointly and | One sample per 1000 cum or | 100% review of lab Site In charge,
of this FOP tested in POWERGRID part thereof per source for | test results.
approved Inb TASKV & phove T1. and One

sample per 300 cum or pant
thereol per source for SOOKV
& below TL., Samples o be
tesied by Contrsetor  n

POWERGRID approved lab
5 Waler 1. Cleanlimess { Water POWERGRID Contractor 100% wisual check at Field Verification at Site Engineer
shall be fresh and Specificaton ramdom
¢lean)
2. Ph Valu = do- Contractor Umne sample per source 100%% review of the Sitc Engincer
ai st with calibrated Ph meter field test resulis
of any other approved method Ph not less than 6
Bi Foundation 1. Visual obhservation POWERGRID Conlractor 100" ai Field 100 at Field g |other than b & ¢
Classilication of soil strata Specification locations below]
2, Ground water level Recommendation by
X Mistory of water Site Engincer o be
tahle m adj. approved by Site in-
Area/surface water charge after visiting |
4. Soil lnvestigation at least 0
wherever required locations.

b. I ecase of
WRC/SFR/FS | ULE
| Raised Chimney
based o




STANDARD FIELD QUALITY PLAN

ltem Transmission Lineg SFOP Mo DOC No,: CFQASFOPTLA0
Applicability POWERGRID Projects
Dt of lssue 10-007-2024 REV, (11}
Walidity Till next reviston
— Page 7 of 32
S. | Description of Test/Checks tobe | Ref. documents Cheek/Testing Counter Accepting authority
No. | Activity done Check/Test by in POWERGRID
POWERGRID
Agency Extent

recommenidation by
Site In-charge. o be
approved  hy  Sr
DGM/GM/Sr i
after visiting at least
5% Incations,
** ¢+ Project in-
charge (Sr GM/Chief
GM)  shall  visit ot
least 2% locations for
Test Check

c. For Spl. Fdus
(shaliow depth. pile
foundation. well
fomndation erc.)
Acceptance by
Regional head based
on  recommendation
from Project

charge.
C) Conerete Works
a) Before concreting
1. Bottom of Pit dimensions Construction Dvgs. Contractor 11(% at Field 106 check by Site Engincer
cxcavated pit FOWERGRID
2P.CC Grade, Completeness IS 456 (Latest Joint Inspection by For all Jocations For all locations | Site Engineer
thickness & Size Revision)/ POWERGRIT and
POWERGRID CONTRACTOR
approvied
construction
drawings &

B specification




STANDARD FIELD QUALITY PLAN

Ttem Trunsmission Line i SFQP No. DOC No.: CFQA/SFOPTLO30
Applicability POWERGRID Progects
Date of lssue 10-07-2024 REV. 08
Validitw Till next revision
Page & of 32
5. | Deseription of Tests/Checks to be Rel. documents Cheek/Testing Counter Accepting authority
No. | Aetivity done Check/Test by in POWERCGRID
POWERGRID
Ageney Extent
3. Stub setting | 1) Centre Line Construction Drps, -do- -do- -do- -do-
2} Diagonals and back -to- -do- ~dis- ~di- ~do-
1o hack
3) Level of stubz sto- =dis- - -do- do-
4. Frustom box quality | Demensions ~do- -do- -do- -do- ~do-
and meusurements o o -
5. Remforcement steel | Placement Bar bending Contractor 100% Checking of record | At least 5% locations
achedule, | 0% and physical | shall be cross verified
verification in by Site In-chnrge, m
Random random with respect | |
o stub sctimg and !
remforcement steel
— placement.
6. Use of  Sweel | In addition to present I5 16172: 2023 ~do- do- -do- ~do-
Jotnting Coupler | TS Provisions.,
Reinforcement
couplers lisr
moechanical splices of
bars in concrete may
be wsed as per 15
16172 2023
7.Rod Type Farthing | Dia. and length of the POWERGRID =do- ~do- ~ido- “do-
ol specification and
approved
constraction
drawings.
Photograph of GPS
cnabled camera
8.Concrete mix Ratio of mix Approval of Design Contractor 100 100%% Site In charge
propOron proporion Mix submitied by in consultation with
{ Applicable for contractor based on Regional engineering
Diesign Mix) mputs fumished by depurtment.
POWERGRID as
per Annexure- 7 of ]




STANDARD FIELD QUALITY PLAN

| ltem Transmission Line SFQP No. DOC No.: C/FQA/SFOPTLD30
| Applicability POWERGRID Projects
Date of lssue 10-07-2024 REVY. 08
Validity Till next revision
Page 9 of 32
§. | Description of Teste/Checks 1o be Ref. documents Check/Testing Counter Accepting authority
Mo, | Aetivity done Checkh/Test by in POWERGRID
POWERGRID
Agency Extent
this FOP
b) During concreting | Slump test us per Range 25 mm to 75 Contractor Minmmum Two per day per check at mndom Site Engincer
15 1199 | Latest mm refer document location, preferably one at the
L. Waorkability Revision) ot Annexure-5 of start of concreting
S this FOP S o
1. Useof admixtures | Toachieve Adrmixtores in Contractor Use as per 15 9103; 1999 check at mndom Site Engineer
m concretimg both | workabiliy ss persite | concrening  both  in { Reaffirmed 2018) to achieve
in nominal and by slump et nominal and design workability,
design mix mix may be used as
per IS 9103 w
schicve warkability
s per sife
requireients,  with
approval of
Engineers m '
o Charpe. |
3. Concrete Strength | Cubes Comip Stremgth Asper Contractor Nominal Mix Nommally  testing Site Engineer,
POWERGRID Casung of cubes at site. Cubesto | One sample of 3 cubes in | shall be carried out
Specifications & as | be tested for 28 days strength ot | eoch tower loentions 1f all the | at the | All cubes <hall be
per Ammexure-5of | POWERGRID Lab/Ar site (if | legs arc cast continuously | POWERGRID in- | tested ot In-house
this SFOP testing machine mstalled by | withowt  mterruption.  If | house cube (esting | testing facilities.
comretor is duly calibraoted by | otherwise, sdditional 3 cubes | facility. However, in case “of
NABL Lab YPOWERGRID | 10 be tmken for every | Allernatively, breakdown of CTM
approved Lab. stubsequent continuous | samples sholl be | or other  force
Cubes at 100%, location are to be | casting case. tested  at cube | majeure  conditions,
tken in presence  of | It is to be ensured that in | testng facility | cubes may be tested
POWERGRID officials, every case 3 cubes shall be | installed by | ;1 approved TPL,
Cubes maolds should be of 1SI | selected in such a way that | contractor mo | Out of testing on
marked. one each from star, middle | POWERGRID 10% samples to be
and end of the casting | premises, in  the | wilnessed mt TPL by
process. witness ol Site

POWERGHID




STANDARD FIELD QUALITY PLAN

Tiem Tranismission Line SFQP No. DOC No.: CFQOAISFQPTLO3D | |
Applicability POWERGRID Projects {
Date of lssue 10-07-2024 REV. 04
Validity Till next revision
e — — — Page 10 ol 32
S, | Pescription of Testv/Checks to be Hel. documents Check/Testing Counter Accepting authority
No. | Activity done Check/Test by in POWERGRID
POWERGRID
B Agency Extent
Lastly, 5% samples
POWERGRID random.  shall  be
approved Labs, in | witnessed by Site In-
this  case,  test | charge.
results shall be sent | Incase of Sie
by the Lab, by E- | POWERGRID Lab,
maill  directly 1o | 100%  witness by
POWERGRID: POWERGRID
further, hard copy | Representative
of Test Certificare
shall also be semt
by the Lab directly
e POWERGRID
by Postal Address.
NOTE: The
efforts  shall be
made to carry oul
10056 culbe testing
in the in-house
cube testing
facility.
IS 456 (Latest Design Mix Further, Site Engineer
Revision) One sample of 3 cubes in | POWERGRID 10
each tower locations if all the | witness testing on
legs are cast contmuously. IF | 20% samples and
otherwise, ndditional 3 cubes | olso to review 100
o be token for every | & testresults,
subsequent CONLIMUOUS
casling case.
-
Concrete Cube collection & X
testing in case of RMC: ({j@m
AT
Ready Mix Concrete (RMC) (E/48 \%)\
\ |\ . 5/
L



STANDARD FIELD QUALITY PLAN

liem Transmission Ling SFOQP No. DOC Noc CFQASTFOPTLAM
Applicability POWERGRID Projects
[ate of Issue 10-07-2024 REV. 08
Vahdity Till next revision
B B Page 11 of 32
5. | Description of Tests/Cheeks ta be Rel. documents Check/Testing Counter Accepting authority
No. | Activity done Check/ Test by in POWERGRID
POWERGRID S
Agency Extent
may  be allowed and
testing/acceplance
documentation o he
maintained shall be as per as
per I5: $076:2003
(Reaffirmed 2022). Concrere
cube sampling  should  be
dome at sie.  However, in
case cube samples cannot be
taken ot sile, lakmg of cube
samples a1 BMC i
seecpluble.
Concrele  composition  and
batch record for each and
every lot shall be maintained
as per IS 4926 4926:2003
(Reaffirmed 2022). The raw
material in the RMC hins
must be from approved
sourees’ brands make,
2 Use of PVC Block m | PVC cover blocks may 15 45622000 Contractor 100 % 100 % Site Engineer
pliace of Concrete be used as an {Reaffirmed 2021}
Cover Blocks: altermative to concrete
cover blocks as per
clavse no 1232 of IS
B 456 X
3 Anti-Comrosive paint | Portion of Technical Comtractor 100% at Field 20% on random Sie Engimeer
on Stubs Sl Towers 1o be Specification basis
prainited
¢) After Concreting Compliance & As per Specification Contractor 100% 100% Site Engineer
a) Water Curing, Back | Completencss
filling & leveling of oy
filled up soil o=
(@)
\ong ¢/
\ﬂ__h’_-:,.qr f_'_




STANDARD FIELD QUALITY PLAN

Tiem Transmission Ling SFOP Mo, DOC No.: CFQASFOPTLAG0
Applicability POWERGRID Projects
Date of Issue 10-07-2024 REV. 0f
Walidity Till rext revision |
B Poge 12 0f 32
5. | Description of Tests/Cliecks 1o be Hel. documents Check/Testing Counter Accepting authority
No. | Activity done Check/Test by in POWERGRID
L POWERGRID
Agency Extent
b) Membrane Coring | In addinen 10 the IS 456:2000 Contractor 1001 100% Site Engincer
moist curing of casted | (Reaffirmed 2021)
concrele  struclures, andl o= per
membrune curing cun | Specification/manuf
nlso be used us per 1S | noturer’s catalogue
456: 2000f Reaffirmed
| 2021).ClLag. 1352
o} Back-to-back, fevel | Thmensiom Check As per Technical
amd diagonals 19 be Specifications &
checked by Total approved dwings Contractor 100% at Field Random check & Sile Engineer
Station and recorded 100% verification
in JIMC of records
d) Apphication of Wisual check and As per Technical Comiractor 100% at Field Random check & Site Engineer
Bituminous paint on quantity of Specifications & 100%, verification
foundation (wherever application approved drawings of records
applicable)
NDT/ICore Tesis UPY and Rebound Refer POWERGRID s Standard procedure for Testing/Assessment of com pressive strength of casted =5
Hammer test (Core Concrete Revision-1 as per Annexure-8 of SFOQP.
fest
#& Accepting Anthority:
(i} For NDT/Core tests results, if not meeting the acceptance eriterin, Regional Head s the Accepting
Authority.
(i) CGM (Projects) will be the accepting authority for NDT (UPV & RHT) and core testing done on failed
concrete cube test results or not mecting the acceptance criteria in a third party approved lab as per
Standard procedure for Testing | Assessment of compressive strength concrete in casted foundations and
test resulis are found satisfactory or meet the scceptance enteria loid down in 1S Codes. A quarterly repont
in this regard will be submitted to Regional ED.
7. | Pile Foundations Refer FQP OF TRANSMISSION LINE PILE FOUNDATION
R. | Tower Ercction Visunl checking for Approvied Conlractor 1009 ot stores 100% verification Site Engineer
1. Materials of 1. Swacking Drawing</BOM of records e
Tower memberbolts | 2. Cleanliness s i :
F P w
f &/ o LA
| & I': o ) 1)

\e\_ 74
N ...._.J —

-




STANDARD FIELD QUALITY PLAN

liem Transmisston Line SFOP Mo, DOC No: CFQA/SFOPTLO3D
Applicability POWERGRID Projects I
Date of lssuc H-07-2024 REV. 08
Walidity Till next revision
Page 13 of 12
S. | Description of Tests/Checks to be Ref. documents Check/Testing Counter Accepting suthority
No. | Activity done Chock/Tost by in POWERGRID
POWERGRID
Agency Extent
& 3. Galvamzing
muts'washersaccesson | 4 Damages
[=.9
2. Erection of Super- 1, Sequence of As per Appd, Contractor 100% at field Random Siue Engineer
Structure erechiom Drgs/ FOWERGRI
[} specification :
2. Check for Ax per Appd. Contenctar 100% at field 25% by Site Fngr Site In charge
completeness Drg POWERGRI and random by Site
(Missing, hangmg, [ specification [ncharpe.
bend enc.) - ]
3. Tightenmg, As per Appd. Contractor 100°% at field 25% by Site Engr Site In charge
Punching, Drux  POWERGR] and random by Site
Ornentation. Correct D specification Incharge.
stz & missing purs
and baliy -
4. Check for ~do- ~do- -dir- ~do- ~diowe
. veérticality, |
5. Toack welding & POWERGRID Contractor (0% at Field -do- Site Engineer
application of zine Specification
rich painl for bols
& nute
1. Tower footing TFR at locations POWERGRIT Contractor 100% at Field 20% locations 1o be Site In-charge
roesastance (TFR) & before and after Specification verified
| Impedance earthung,
9 | Earthing Salt & charcoal As per approved Contractor % Checking of recond Site Engineer
Fipe Tvpe dmwings 100%, and phy<ical
verification in
— = — Random
Counterpoise Type Length & Depth of As per approved Contractor 100%% —do— Site Engineer
cirth electrode. drawings
Shield Wire Type Length of shueld Wire | As per approved Contractor 100%s ! (L
drawings
Chemical pipe Type = Resistivity test As per approved Contractor 100"% -
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5. | Deseription of Testn/Checks 1o be Hef. documents Check/Testing Counter Accepting authority
No. | Activity doune CheckiTest by in POWERGRID
POWERGRID
Agency Extent
using sodl box, drawings =N
# Leaching test
® Sulplwr
determination
* Comosin test
10 | Stringing o
1. Mutirials -
2l Indulators 1. Visual check tor POWERGRID Contractor 100% at Field 108% venficanon Rite Engineer
cleanliness/nlazing ‘e Specification of records and to
cks/ond while spots. carry Physical
verification random
- checks on 0%
2. IR Value Minimum ~chir Test shall be carned on 100% 100 % by Site In-charge
Only for Dusc acceptable value insulators using 3710 kY Contractor and
Insulators 2000 Mega ohim (DC) Megzer record review by
POWERGRIT) and
joint wilnessing by
POWERGRID on
| — 05% msulator
3. Traceability Packing list/CIP Contractor 1005 at field (Details of 100% Review of Site Engineer
{Makebatch CIPs has to be recorded in records
No.Locations  where SV Delivery challan)
installed)
by Conductor On receipt, Packing list/CIP Contractor 100%s at stores 20%, check Site Engineer
1. Visual check of
drum. .
2. Check for seals and -do- -t -die -do- -
POWERGRID signed
sticker on cuter end
1. Check depth from ~do- -do- ~idi- «dio- ~do-
top of fange to the op
of the outer most laver . -
¢) Earth wire/ OPGW | Check for seals at both | Packing list/ CIP Conmeactor 100% at stores 20% check fa" e, Sdo-
ends In case of OPGW, OTDR test 20% joint /2 Vet
\ LY h 5..”1-" b |
\&\_#~/J

b W | ..
“\_ Iﬂ*dr_y
.
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%, | Deseription of Tests/Checks to be Rel. documents Check/ Testing Counter Accepting authority
Mo, | Activity done Check/Test by in POWERGRID
POWERGRID
Agency Extent
shall be camied on 10045 witnessing hy
OPGW before siringing POWERGRID
2 Field activity
a) Betore Stringing Rendmess for Stringing procedures Contractor Readiness cernficate o be Review of Site In-charge
stringing ax per submitied by the Contractor Certificale
POWERGRID
. specification ==
b During stringing (Comduttor/Earth-
wiri) -
I. Seratch/iout check | Appd. Drawings/ Contractor 100% ot Field 100%, verification Site Engineer
(Visual) POWERGRID of record & 20%,
Speci. Field check -
2. Repuir sleeve -do- -do- -do- -do- -do-
3. Mid span Dead ~di- din- -do- g sdho-
end joints o
4. Guying Appd. Guying «do- ~tdo- 1Y Site Engineer
amangement POWE
RGRID Specn.
o} Afler siringing Uheck for, B )
1. Sag/Tension Stringing Chaort / -di- =tlo- 100% venfication Site Engineer
tower Spotting dita of record & 20%
o  field check
2. Electrical As per Appd. -do- -din- -dn- =do-
clearances Dres POWERGRI
D specifications . :
1) Ground clearance As per Appd. Contractor 100" at Field 10%% record & Site Engineer
Drgs (POWERGRI Field
D Specification Check 20%
1} Live metal - ~do- -do- -ido- -do-
clenrance efe.
I Jumpenng’ Jumper ~do- ~dio- -di- L ~do-
drop check S
4. Copper | As per Appd. Contractor 100" m Field 100% record & | Site Engineer
Aluminum bond Drgs, POWERGRI Eield /= /foms oy
\ '—‘E-'I..' - F r_r.'-r.'l

N, e it
‘\\.,\_“- - .p-_ __-113__/")
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S. | Description of Tests/Checks to be Ref. documents Cheek/Testing Counter Accepting anthorirty
No. | Activity duonv Check/Test by in POWERGRID
POWERGRID
Agency Extent B
D Specification Check 20%, B
5a). Placement of As per Speon./Drgs ~do- -do- do- -do- ]
spacer/dnmpeér placement charl
5b) Tightening of -ty - == 100 with Fixed torque -do- -do-
hardware bolis & mis wrench.
andd Tixing of split pns
as per manufacivrer
recommendations. |
[1. | Fial Tesung Readiness of lines for
o) Pre-commssioning | pre-comnissioning
| of lines. | - - e e — .
I Completeness of POWERGRID latest Joint inspection by 100% 1005 Site In-charge
linie. pre-commissioning POWFRGRID and Contractor
2 Meggar test of line | procedures
b) Commisstoning of | Readineds of lines for | o) POWERGRID Jomt mnspection by L0H P 1 Site In-charge
line commissioning Tatest pre- POWERGRID and Contraclor
commissioning
1. Geo tngged procedures
photograph of each | b) Pre-
tower after completion COMMMSSIONmME
of  smnging, 1o Repaort
asceriam the | ¢} OEA clearance
compleétencss of tower,
Stornge of materials Visual & Physscal POWERGRID Contractor L0, Rundom check Site Engineer
check specifications
iStorage of Tower
parts, Conductor
drums, lnsulators,
Hardwiire fittings.
BoheMuts,
RF Sieel . _L
2) Cement Storage Visual & Physical POWERGRID Contractor 100% Random check Site Enginesr |
check specifications f; oy P
A n
( T e | :EIII1
o &)
“-.\ ‘ ¥ r;': ./
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Annexure-1
(Sheet 01 of 013)
ACCEPTANCE CRITERIA AND PERMISSIBELE LIMITS FOR CEMENT
ORDINARY PORTLAND CEMENT
S. | Namcofthetest | Ordinary Portland Cement 33 Ordinary Portland Cement Ordinary Portland Cement Remarks |
No, grade as per IS 269: 2015 43 grade ax por 1S 260: 2015 83 grade as per IS 269: 2015
S (Reaffirmed 2020) (Reaffirmed 2020) (Reaffirmed 20200 |
) Physical tests To be conducted in POWERGRID
| o approvied Lab
{1} | Fineness Specific surface area <hall not be | Specific surface area shall not be | Specific surface area shall not be less | Blaine’s wir permeability method as per
less than 225 sqm. per Kg or | less than 225 squm. per Kg or 2250 | than 225 sq.m per K or 2250 cm? | IS 4031 (Part-2):1999, Reaffirmed
2230 cm2 per gm. cm2 per gm. per gm. 2013
(i} | Compressive sirength | 72+ 1 hour : Not less than 16 Mpa | 72+ | hour : Not less than 23 Mpa | 72 + | hour : Not Jess than 27Mps | A< per IS 4031 (Part-6) 1988,
{16 N/mm?2) (23 N'mm') (27 N'mm?) Reaffirmed 2019
166 + 2 hour : Not less than 22 | 168 = 2 hour : Not less than | 168 = 1 hour : Not less than 37Mpa (
Mpa (22 N'mm2) 33Mpa ( 33 N'mm’) 37 Nimm®)
672 = 4 hour ; Not less than 33 | 672 = 4 hour : Not less than 43 | 672 = | hour - Not less than 53 Mpa
Mpa (33 N'mm2), Not morc than | Mpa { 43 N/mm®), Not more than | { 53 N/mm’)
48Mpa (48N'mm2) S8Mpa (58N/mm2) - o I
Gid | Initial & Final setting | Initial setting time - Not less than | Initial setting time @ Not less than | Initial setting time : Not less than 30 | As per IS 4031 (Pare-3) 198K,
time | 30 minutes 30 minutes minutes Reaffirmed 2019,
Fimal setling time - Not more than | Final setting ime : Not more than | Final seting time : Not more than -do-
o BO0 minutes AOL minuies B0 minutes
(iv] | Soundiess Unoerated cement shall not have | Unaerated cement shall not have | Unierated cement shall not have an | Le Chatlior and Autoclave test as per 15
on expansion of more than [0mm | an expansion of more than 1fmm | expansion of more than 10mm when | 4031 (Part-1): 1988, Reaffirmed 2019,
when tested by Le Chatlier and | when rested by Le Chatlier and | tested by Le Chatlier and 0.8% by
11.5% by Amockve test 0.8% by Autoclave rest Axitoclave test.
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B Name of the test ﬂrdinlrr Partland Cement 33 Ordinary Portland Cement Ordinary Portland Cemeni Hemarks
No. grade as per IS 269: 20013 43 grade as per IS 269: 2015 53 prade as per IS 269: 2005
i (Reaffirmed 2020) (Reaffirmed 2020) (Reaffirmed 20240)

Review of MTC only

al  Ratio of pereentage of lime 1o
percentage of silica, alunina
& won oxide (.66 10 1.02%

)  Ratio of percentage of lime to
percentage of silica, alumima
& irom oxide .66 1o 1.02%

a)  Rato of percentage of lime 1o
percentage of silica, aloming &
iron oxide 080 w 1.02%

b Ratie  of

pemcntﬂge of
alumyma e thar of iron oxide
Minmmum 0.66%,

a}  Rano of percentage of
alumina to that of iron oxide
Mmimum 0.66%

a) Ratio of percentage of alumina
to that of iron oxide Minimum
0.66%

| €)  Insoluble residuc. percentage

by mass Max_ 5.00%,

¢} Insoluble residue, percentage
by mass Max, 5.00%

c) Insoluble residue. mn;nmge by
mass Max. 5.00%

d)  Magnesia percentage by mass

di  Magnesia percentage by mass

d)  Magnesin percentage by mass |

Max. 6% Max, 6% Max. 6%
g)  Toial sulphur — coment | ¢)  Total sulphur  content | ¢)  Toml sulphur content calculated
calculated ws  sulphuric valculated as sulpuric as sulpuric anhydride (S04),

anhydride (S0k), percentage

anhydnde (S0:), percentage

percentage by mass nol more

by mass not more than 3.5%. by mass not more than 3 8%, than 3.5%.
1) Total loss on ignition shafl not | 1) Total loss on ignition shall not | ) Total loss on ignition shall not be
be more than § percent be more than 5 percent more thian 4 percent check

| mass. max 0. 1%

g) Chlonde content, percent by

gl Chloride content, percent by
mass, mas 0.1%

g) Chloride content, percent by mass,
mix (1. 1%
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Anmnexure-1
{Sheet 03 of 03)
S. | Name of the test Remarks
_No. . B = = i
1. | PORTLAND POZZOLANA CEMENT AS PER IS 1489 (Part 1) Reaffirmed 2020
a) | Physical tests 1) Fmeness . Specific surface area <hall not be less than 300 sqm. per K. or 3000 Cm® | To be conducted in POWERGRID
per pm. approved Lab
nl Compressive sirength a) 72 4 1 hour ; Not less than 16 Mpa (16 N'mm?)
) 168 + 2 hour : Not less than 22 Mpa (22 Nimm?)
£) 672 + 4 hour : Not less than 33 Mpa (33 N'mm”) N
i) Imsial & Fooal serting nme Initsal setting tirme | Not less than 30 minutes
| Final setting time : Not more than 600 minutes
vl Soundness Un serated cement shall not hwemaxpa.nsmn of more than 10mm ¢ chatlier test and 0 H%hy Autoclave Lest as per
» = | 15 4031 (Part-3): 1988 (ReafTirmed 2019) -
b} | Chemical
compasition tests N N
1) Magnesia petcentage by mnss Max. 6%, Review of MIC only
b Insoluble residue, percent by muss, (2) Maximum (x + 4 (100=xV100] (b) Minimum 0.6x, where x i< the -do-
= _declared % of fly ash in the given Portland pozzolana cement. N
¢) Totl sulphur content caleulated as sulpuric anhydride (SO). pereentage by mass not more than 3.5 -do-
[ | ) Toml loss on ignition shall not be more than 5 percent do- N
i e) Chloride content, percent by mass. max 0, 1% - -do-
/': ’.;:.'- A ;..:K‘ H
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Annexure-2

T Transmission Line SFQP No, DOC No.: C/FQASFOP/TLO30
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Diate of lssue 10-07-2024 REV. 08
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR REINFORCEMENT STEEL
AS PER IS 1786 -2008 (Reaffirmed 2018)
S. No. Name of the test Fe 500 Fe 500D Fe 550 Fe 550D

1)

Chemical analvsis test

Physical tests

Carbon 0.3 Percent Maximuom 0.25 Fercent Maximum | 0.30 Percemt Maximom | 0.25 Percent Maximum
Sulphur 0.055 Percent Maximum | 0,040 Percent | 0.055 Percent 0.040 Percent Maximum
— Maximum Maximum _
Phosphonss 0.055 Percent Maximum | 0,040 Percemt (LB55 Percent 0.040 Percent Maximum
Maximum - Maximum
Sulphur & Phosplions 0,165 Percent Maximum m';!i;nl’munt 0.10 Percent Maximum | 0.075 Percent Maximum
S| SR um
Carbon Gquivalent 0.42 percent Maximum .50 percent Maximum 0.50 percent Maximum 0.61 percent Maximum
1l

#)  Tensile Strenipth/Yield stress o,

=108, bt tensile strength

bl 0.2% of proof strese Y ield stress Minimiam,

Nmm ©

=110, but tensile strength

= 1.06, but tensile strength

=1.08, bul tensile strength

¢} Elongntion percent , Mimmum

i} Total clongation at maximum foree, percont,
Minimum

i)

not ess than 545.0 Noimy? not less than 565.0 Nimm? | not less than 585.0 Nomm® | not less than 600.0 Nmm®
SO0 S04 S50 550
i2 1k 10 14.5
- 5 5 5
Piss Pass Pass Piss

Bend & Rebend tesis
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Annexure-3
. ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR COARSE AGGREGATES AS PER IS 383:2016 (Reaffirmed 2021)
3. | Coarse Aggregates
1} | Physical Tests
a) Déterminaon of | a, 1S Sieve “enge passing for Single-Sized Aggregate Percentage Passing for graded Aggregate of nominal size
particles siee Diesignation of nominal size
4 mm 20 mm 16 mm 12.5 mm 10 mm 40 mm 20 mm 16 mm 12.5 mm
3 mm 100 . 2 - . - . = =
40 mm 85 to 100 100 - - o to 100 we - -
20 mm 0o 20 85w 100 100 = —= B 90 w100 100 10
l6mm | - - 83 10 100 100 - - - 90-100 -
125 mm - - - %5 10 100 100 - - - 90 1o 100
— 10 mm Ows i 1o 20 110 30 01045 £5 10 100 10 1 35 2510 55 30 to 70 40 10 85
4.75 mm - Bt d i s w10 010 20 s 0w 10 0w 10 Do 10
236 mm . - - - s - - - -
Mot 0 expeed 40%,

b, Combined Flakmess and Elongation

iredey

e Crushing Value Not to exceed I0%,

d  Presence of deleteripus material Total presence of deleterious materials not to exceed 5% for uncrushed, 2% for crushed and manufisctured coarse ageregates as per
Annexure- A,

¢.  Hardness Abrasion value not more than 50%, Impact value not more than 45%

£ Soundness test (for concrete work

sulbiject to frost action)

Not to exceed 12% when tested with sodium sulphate and 18% when tested with magnesium sulphate
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Meleterions Substance

Percentage by Mass, Max

Uncrushed

Crushed

ManuFsctured

| a) Coal and lignite

1.0

(K]

Lo

h) Clay Tumps

1.0

1.0

1.0

¢) Materials finer than 75
ST

|_d) Soft ragments

1.0

1.0

]

30

30

¢) Shale

deleterious misterials
{except mica) includmg 5.
Mo, a) 1 ¢) for unenished

and crushed appregares

N Total of percentages of all

50

-

Page 22 of 32

Annexure-3A
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ACCEPTANCE CRITERIA AND PERMISSIBLE LIMITS FOR FINE AGGREGATES AS PER IS 383:2016 (Reaffirmed 2021) o
4, | Fine agpregates
T Physical Tests Percentage passing for
Al Determunation of particle sie IS Sieve Designation F.A. Zone 1 F.A. Zone 11 F.A. Zone 111
10 mm 100 Bl | 100 T
475 mm o 90100 90-100 1 90- 100
=== 236 mm 6005 7500 85-100
- .18 mm - 30-70 5500 75-100
600 microns 15 35.59 0-79 o
i 300 microns = Sto 20 81030 | 121040
o 150 microns® 010 N 0-10 B-10
bl Presence of deleterious material Total presence of defeterious matenals not (o exceed 5% for uncrushed & 2% for crushed/ Mixed and manufacrured
fine aggregates as per Annexure- 4A. ]
€} Soundness Applicable 1 conerete work subject to 10% when tested with sodium sulphate and 15% when tested with magnesium sulphate
frost action : o

*For erushed stone sand the permissible limit on 150 microns IS Sieve is increased to 20 %,
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Annexupre-4A
Deleterions Substance Pereentage by Mass, Max
Unrushed Crushed Mixed Manufacured
a) Coal and lignie 1.0 1.0 1.0
b1 Clay lumps 1.0 1.0 1.0
€) Materials finer than 75 in 15,04 for crushed sand)
micron 12.0/{Tor mixed sand) 10.0
_d) Solt fragments = - H
e) Shale ) 1.0 = 1.0
) Total of percentuges of all 5.0 20 20

deletenious miaterals
texcept mica) incloding 5.
Mo a) o ¢} tor uncrushed
spgregates  and a) & h)
for  crushed'mixed and

manulactured apgrerales
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Annexure-5
ACCEPTANCE CRITERTA ANT} PERMISSTRLE LIMITS FOR CONCRETE WORK
1) | Concrete al  Workability Slump shall be recorded by slump cone method and it shall between 25-75 mm depending up-un]
workability requirement ag per [5 436:2000 (Reaffirmed 2021).
b} Compressive strength | For nominel (volumetric) concrete mixes compressive strength for 1:1.5:3 {Cement : Fine |

| aggregates : Coarse aggregates) concrete 28 days strength shall be min 265Kgfom® (26 N/mm2)
and for 1:2:4 (Cement: Fine Aggregate: Coarse Agpregate) mominal mix concrete 18 llnj':
| strength shall be min 210Kg/cm® (20.60 N/immZ) :

MNotes:

1} ACCEFTANCE CRITERTA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR NOMINAL MIX CONCRETE: As per clause 5.4.10.4 of CPWD Specifications,
Volume 1

{a} The average of the srength of three specimen be accepted as the compressive strength of the conerete provided the sirength of any mdividual cube shall netther be less than 70% not
higher than 130% of the specified strength.

{by [l the strength of any individual cube exceeds more than 30% of specificd strength, it will be restricted to 1309 only for computation of strength,

(c) If the actual average strength of accepted sample is equal to or higher than specified strength up to 30% then streagth of the concrete shall be considered in order and the conorete
shall be accepted at full rates,

{dy If the actunl average strength of accepted sample is Jess than specified strength bui not less than 70% of the specified strength, the concrete may be accepted at reduced
rate, ¥

(e} In cese cube sirength is less than 709 of specified strength, then structure shall be rejected (to be dismantled and recast) and thus no payment shall be made.

I, hrwever the Engimeer-in-Charge so desires, on eritical/ urgent work, additional tests such ss UPV, RHT, Core efe. shall be done at the cost of contractor in congmiltmtion with FQA
I ascertain the quality of casted conerete. On the basis of proposal of site, FQA shall put up their recommendations to Regional-Head regarding sceeptance / non-aceeptance of
concrete based on test results. Regionnl head shall toke further decision on nonaccepted works whether the zaid comerete strocture to be remined (with ( without strengthening

measures) ot rejected (to be dismantled and recast].

If strengthening measures are chosen, a strengthening proposal with detailed reasons / justification for not rejectng the concrete shall be submittod to CC -Engg, CC, Engg will review
the strengthening proposal snd communicate their spproval or revised drawing accordingly.

If siruptures are retaned after stmngl:lmnlngf rectification measures, All the charges in connection with these additional tests and Jor strengthening / rectification work shall 1'}1: birhe
by the contractor, Tn case such structure is rotsined, pert payment shall be paid as indicated in payment procedure in SOP, (:; ﬂ‘t'ﬂ.‘E—ukE-d. C.m’tﬂ.'nk?' ﬁ@'
{ ’R‘
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1) 33 Grade cement shall be used alter obtaining specific approval of the Engineer in charge.
3) Portland slag cement conforming to 1S 455:2015 (Reaffirmed 2020) may be used as per Technical Specification,

4h All Design Mix concretie shall be as per 1S 456:2000 (Reaffirmed 2021)

5)  ACCEPTANCE CRITERIA BASED ON 28 DAYS COMPRESSIVE STRENGTHS FOR DESIGN MIX CONCRETE: As per Table-11 of IS 456:2000 (Reaffirmed 2021) as
given below:
Table 11 Characterlstic Compressive Strength Compliance Requirement
(Charses 16,1 and 16.3)
" Specificd  Mcan of the Group of 4 Nm.uv_ei-i._pgiugcnmmnﬁ" Test Individual Test
Grade Results in N/mm Results In N/fmm’
. a = MH ¥ ' q
(1) (2) (3)
M 15 and "> fi + 0.825 x established stindnfd deviation- © = fa- 3 N/mm®
Sl (rounded off to nearest 0.5 N/mm”)
or

Sa+ 3 Nfmmd” |
whichever iz preater
.ﬂﬂTES

1 I the nbeende of extsblished value of standnrd- devistion, the valucs given in Table # may be assumed, and atiempt should be
mf & o obtain nesulta of 30 gamples oe enrly As potsible io extahlish e valoe of sandard devistion.

2 ¥orcancrete of quantity ugp ta 30 m” (whero the number of semplon 1a bo taken is foss than four as per the frequency of ramipling

piven in 15.2.2), (he mean of text results of all such samiples shall be £, 4+ 4 Nfmm', minimum  nnd the requirement of mintmum

midividual teat reaulis whall be /o - 2 Nfmm’, minimune. Towaver, when the aumber of nample & only one as per 15.2.2, the
requirement shall be £ + 4 NAnm®, minimum.

6. The test results of the cube samples shall be the average strength of the three specimens. The individual variation shall not be more than £ 15% of the nvernge,

Ceneral Notes:

—

.-"'-’r % Ty
reguired to be carried out during execution of work as per echmcal specificaions elc,
B \ 43, s\
|'-';-E' Nee- . B
n ¥ ']
VSN /&)

b, - P

1} This standard Field Quality Pl s not o it the supervisory checks which are otherwise
1) All materials under supply contract should have Cat-A CIP before they are erected.

- -
— -
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3)  Contractor shall be responsible lor implementing/documenting the SFQP. Documents shall be handed over by the contractor to POWERGRID afier the completion of the work.
4)  Project incharge means over all inchirge of work. Site in-charge mesns in-charge of the line. Site engincer means in -charge of the section,
Site Engincer’s responsibility may be allocated 1o Site JE, with the approval of Regional Head. only m such cases where, Site Engineer is not in position.

5y In case ol deviation the approving authority will be ene step above the officer designated lor sceeplance in this quality plan subject 1o minimum level of Line incharge.

6} Acceptance eritesin and permissible limits for tests are mdicated in the Annesures. However for further details/tests POWERGRID speeification and Iatest relevant Indinn stondords shall be
referved.

Ty Tests as mentioned in this FOP shall generally be followed. However E.LC. reserves the right to order additional tests wherever required necessary ol the cost of the agency.

8) Al ounter checks/tests by POWERGRID shall be carried out by POWERGRID's officials” at least at the level of Site Engineer.

0)  The authorized dealer of reinforcement steel means the dealer whose names are listed in the steel producer’s web site or certified by the producers.

1 Accepimg Authority for testing Laborarory shall be Regional Head.

11 READYMIX CONCRETE (RMC) IS ACCEPTABLE FOR USE. HHOWEVER. SITE INCHHARGE SHALL APPROVE THE SOURCE OF MATERIALS T0O BE USED FOR RMC.

The documentation to be maintained shall be as per 15 4926:2003 {Reaffirmed 2022) ie.

i} Information to be supplied by the purchaser (clause 7)

il) Information to be supplied by the producer {clause 8)

i) Sampling for concrete strength should be one set of 3 nos. of cubes lor every $0 cum or part thereof for each day of concreting and 28 diays
compressive sirength <hall be tested in line with 15 456:2000 (Reaffirmed 2021).

121 The preference shull be given w batching RMC plants approvied by Quulity Council of India.

13)  Epoxy coating on remforcement steel wherever required shall be dovie as per 15 1362001993 (Realfirmed 20200).

M) Cemem is 1o be used in the order. 11 18 delivered (Le. Frst m First Out). in case the cement remains in storage for more than 3 months. the cement shall be retested before use and shall be
regected, (it Tnils 1o conform 1o any of the requirements given in the relevant Indian Standard. Cement shall be packed in bags and stored in accordance with the provisions in 15 4082:1996
{Reaffirmed 2018).

15} W e-mail facility i= not available in FOWERGRID approved Lab, reporl may be collecied directly by POWERGRID/ Speed Post { Registered Post / UPC,

16} Incuse uny Labortory refuses 1o allow POWERGRID representative for witnessing the 1est, same shall be taken in writing and approval by Regronal Head,

17y Stsndard marking of 151 mark along with license number (Seven digit no.. represented as CM/1.——) should be verified for construction materials and test centificate submitted for review

18} The mux design shall be approved m line with standard format for mix design conerete and final approval of mix design shall be done in consultation with Regional engineering department.
After approval, duning first use, design nix shall be verified by testing cube samples for 7 days and 28 days,

19} Tolerance of cement weight shall be governed by IS 269: 2015 (Reaffirmed 2020) for OPC and by IS 1489 (Pant 1) Reaffirmed 2020 for PPC.

20y Dagitul Photographs during concreting, evection and stringing for each location shall be taken and kept in record for future reference by high resolution GPS enabled camern,

21) Al the charges i conngction with NDT/ Core tests shall be borne by the contragtor,

22} Buummous pamt should be applied wherever required check

23} The cube testing in in-house Cabe esting machine shall be carned ow by POWERGRID emplovee not directly associated with construction uetivities. The emplovees associnted with O&M
works should be preferred for cnmied out cube test.

24) Wherever reference 1o BIS Codes ts made, it shall be the latest edition/revision of the same,
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ENGINEERING GUIDE LINE FOR CHECKING / ACCEPTING SOIL INVGESTIGATION REPORT:

Following are the guide line for checking and accepting the soil investipation report:

The soil

mvestigation shall be carned out in line with the Technical Specification. The detailed soil Investigation Report should be signed by the soil investigating agency, 1Line Contracior and

POWERGRID s Site Engineer/RHQ Engineer and lollowing poims should be checked in the soil investigation repart:

1} Normal Locations :

a)
h)

¢)
d)

Soil investigation report should contain the bore Log sheet indicating the varistion of different soil strata

The Bearing capacity. Bulk density (v) . Submerged Density(ysa) . angle of repose (5) in dry as well s wet condition and Angle of internal fricion (¢ ) for different <oil layvers
mecluding a1 3m depth shall be mdicated m the Soil investigation report.

Present water tuble and history of variation of water table at the tower location shall be indicated in the soil investigation report.

Classification of foundation should be indicated based on the water table . Bearing capacity, Swelling Index, Soil type and the value of engle of repose (5) in line with parameters
indicated m the standard foundation drawings,

2}  River Crossing /Specinl Locations;

nl
by
1
il

ol
0
g)

hl

]

A sketch indicating profile of viver crossing locations with borehole positions shall be indicated in the soil investigation report

Maximum discharge. Maximum velocity and Highest Flood Level (HIFL) data (authenticated) of the river shall be enclosed in the Soil Investi pation Report.

Comprehensive Bore log Sheet indicaning the depih of different Strata, Soil type. SPT value & water table for each bore hole is to be indicated in the soil imvestigation report.

Natural Ground Level (GL) for all the locations are 1o be indicated. Note that the GI. & HFL should be with respect to same reference. For example if HFL is given in RL, the
ground level should be in terms of RL only, Mixing of level with respect to MSL (Mean Sea level) & RL should be avoided.

Whether the river is navigable or not 1 10 be indicated in the soil mvestigation report.

Silt factor calculation based on the laboratory test results of weighted mean diameter (dy) of soil for different lavers of the soil shall be fumnished in the soil investigation report.

Bulk density (y), Submorged Density (ysia). Value of Cohesion (C) and Angle of internal friction (¢ ) for different soil layers based on laboratory test results shall be indicated in the soil
investigalion report.

If Rock s encountered prior o termumation of bare hole (40m below existing Ground Level) | core drilling should be done. The details of core recovery (Run wise) and caleulation of
Rock Quality Designation (ROD) together with the photograph of core sample properly placed in a core Box are 1o be enclosed in the soil investigation report.

I the refusal is not obtained or the type of soil encountered at 40m depth below existing ground level is very poor (like loose clay, orgamc deposit eic.) further boring should be
contmued up to a depth of 50m below Ground Level or refusal whichever is carlier and all relevant data upto terminastion depth of bore holes shall be fumished in the Soil Investigation

Repon as detatled above. y |_x ol




STANDARD FIELD QUALITY PLAN

liem Transmission Line i
Applicability POWERGRID Projects ‘
Date of lssue 10-07-2024 =i
Validity Tl next revision:

"SFQP No,

DOC No.: CFQASFOPTLA30

REV. 08

CONCRETE MIX PROPORTIONING-MIX DESIGN ( to be furnished by site while sending samples for design mix)

S Design Stipulations Specified Criteria for Mix Proportion
Py,
A | CONCRETE DETATLS: M2 M3S M0 M35 M40
I | Grade of Concrete ( M 20 10 M 60- 28 days compressive Strength
of 150mm cubes ) r r I | l I | | f 1 =
2. | Type of Concrete- Structural Classificaton PCC RCC PsC Oithers
L] L] I 1
3. | Placing Conditions of Conerete Building  TLPile  S/SPile S5 Structure
(Strueclural Flements) I I I I | j l I I:I
B | MIX DESIGN [ IMITS:* 030 035 040 045 050  Others ]
4. | Max. Water-Cement Ratio (W/C)- Optional | | L ] l I l | | | I I
S, | Min Coment Content- Optional- Kg'm3* B 30 320 340 360 380 Others
C | EXPOSURE CONDITIONS: Mild Mod,  Severe  V, Severe  Fxtrome
6. | Type ol Environmental Exposure [ ] I I I ‘| | [ | T
7. | Whether Exposed to Sulphate attack from Soil, Water & Yes No Not Known
Containment. L_.__.I I:l I—____]
8. | Whether Exposed o Chionde attack from Soil, Water & Yes No Not Known
Containment. I:l D
[ | CONCRETE INGREDIENTS, Ground River  Pond
6, Source of Waier for Construclion [ | | I I I [
10. | Type of Cement & Strength Girade. - OPC  OPC OPC PPC  PPC  PSC =
Gr.3d  Grdd GrS3 BFS FAR (

Page 29 ol 32
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Applicability POWERGRID Projects
Date of Ixsue 10-07-2024

Validity Till nexi revision

SFQF Mo.

DOC No.: C/FQA/SFOP/TL030

REV.

OR

Brand. Baich No.Week Y ear of Cement(| Tesi Certficate to be
sent 1o Lab)

12. | Uementitious Materials Proposed for Improvement of Density & | Microsilical Slag  Fly Ash  Other
Permeability. Silica Fume Pozzolona
L L1 ] ]
13, | FRESH CONCRETE Properties: 2553 2575 100-150  Others
Desired Slump of Concrete (mm )i | ] ] I ] D
QUALITY CONTROL AT SITE: VGood Good Fair  StdLab,
14. | Degree of Quality Control at Project Site (For Standard Deviation) l_"l I_‘—I I_] I:l
|15, | Max. Sue of Coarse Aggregate (MSA-mm 63 40 20 125 475  Other
O I O
16, | Source of Coarse Aggregate Name of Quarry Lovation
17. | Type of Fine Aggregate River  Crushed Others -
Sand Sand Specify
1K Sowrce of Fine Aggregate (Sand) Name of Quarry Locanion -
19. | Admixture proposed 10 be Used (Batch MTC 1o be Submitted to | Brand Name- Batch No.:
Lab)
20. | Type of Compaction Equipment Plate  Needle  VibroHyd  Piling
Vibrator Vibrator  Pregsure Concrele

CJ [ [

Type of Concrete Placement Facility at Project

[ ]

Manual Lift Hudrsulic Bucket  Concrete Pump

Page 30 of 32
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Dite of lssue 10-07-20024 REV,
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STANDARD FIELD QUALITY PLAN

DOC No.: CFOA/SFOPTL/AO30

08

]::: IMunnum’Minimum temp. envisaged during placing of concrete 1

Page 31 of 32

* Minimum Cement Content. Maximum Water-Cement Ratio and Minimum Grade of Concrete for DifTerent Exposures with Normal Weight Aggregates of 20 mm Neminal Maximum Size-

Reinforced Concrete

Minimum cement content (Kgim3 Maximum free water cement ration

Minimum grade of concrete

30

(.55

M20

300

0.5

M23

—

320

(.45

‘M0

045

M35

04

M40

i Stamp Value as per SFQP:

i
i
it
.

For Switchyvard civil works — 25 to 75mm

For Switchyard pile foundations- 1 50-180mm

For Transmission line aopen cast foundations- 25 (0 75mm
For Transmission line pile foundations- 150-180nm

ENVIRONMENT

EXPOSURE CONDITIONS

MILD

* Concrete surfaces protected against weather or ageressive

MODERATE

= Concrete exposed 1o condensation and rain

* Conerete continuously under water

= Conerete surfaces sheltered from ram or freezing whilst wei

* Congrete in contact or buried under non-aggressive soil ground water

SFVERE

* Concrele surfaces exposed 10 severe rain, altemate wetting and drying or - occasional freezing whilst
wil or severe condensation

= Concrete completely immersed n sea water

= Concrete exposed to coastal environment

VERY SEVERE

* Concrele surfaces exposed t sca water spray, cormosive fumes, or severe freezing conditions whilst
wiel,

* Concrete in contnct with or buried under aggressive subsoil’ pround water

EXTREME

* Surface of members in tidal rone, Members in direct contact with liquid/solid nggressive chemicals

Notez= The design mix shall be vested for 7 and 28 days
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Standard procedure for Testing/Assessment of compressive strength of cast Concrete
(Revision-I) issued vide
IOM No: CC:FQA:SOP:2024 dated 05-07-2024
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#ad wen: CC:FQA:SOP:2024 fimte: 05-07-2024

frwa: Revised (Revision 1) Standard procedure for Testing / Assessment of compressive strength of cast
Concrete for nominal and design mix.

Please find enclosed herewith the Revised (Revision 1-SOP) Standard procedure for Testing / Assessment
of compressive strength of cast Concrete, duly approved by competent authority. These guidelines are being
1ssued both for nominal mix and design mix concrete. Henceforth, this standard operating procedure
(Revision 1-SOP Annexure I) shall be applicable for all future projects of POWERGRID.,

This issnes with the approval of the Competent Authority. r,
TR
Encl: Revision 1-SOP Annexure | (08 pages) o*’il ot
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Revision 1-SOP (Annexure I)
Standard procedure for Testing/Assessment of compressive strength of cast Concrete

Structural Elements

(A) Foundation shall be divided into two structural elements:
a) Foundation Pad(s)
b) Chimney/Column

(B) Pile foundation shall be divided into three structural elements:
a) Piles
b) Pile cap (s)
¢) Pedestal
d) Tie Beam

(C) Building shall be divided into four structural elements:
a) Foundation pad(s)
b) Column
¢) Beam
d) Slab

(D) Miscellaneous infrastructure works - cable trench, Fire wall, Boundary wall Panels,
RCC roads , RCC drains

Pagel of 8



1.0 Acceptance Criteria:

For all RCC structures (such as Foundation Pad, Pile Cap & Pedestal, Roads/Drains/ Column /
Chimney/ Cable Trenches/ Firewall/ Boundary wall panels, Beams, Columns & Slabs of Buildings.

1.1 Nominal Mix:
(i)  Acceptance of Concrete Cubes test results

If test results of Concrete cubes & Cores are in between 70%-100% of specified grade of
concrete, CPWD specifications Cl.no.5.4.10.4, Vol 1 shall be followed. Accordingly, the
following may be adopted to consider the acceptance criteria of nominal mix concrete.

(a)  The average of the strength of three (3) specimen be accepted as the compressive
strength of the concrete provided the strength of any individual cube shall neither be
less than 70% nor higher than 130% of the specified strength.

(b) If the strength of any individual cube exceeds more than 30% of specified strength, it
will be restricted to 130% only for computation of strength.

(c) If the actual average strength of accepted sample is equal to or higher than specified
strength up to 30% then strength of the concrete shall be considered in order and the
concrete shall be accepted at full rates.

(d) If the actual average strength of accepted sample is less than specified strength but
not less than 70% of the specified strength, the concretec may be accepted at reduced
rate. No NDT such as UPV & RHT etc. shall be carmied out.

(e) In case cube strength is less than 70% of specified strength, then structure shall be
rejected (to be dismantled and recast) and thus no payment shall be made,

If, however the Engineer-in-Charge so desires, on critical/ urgent work, additional tests such
as UPV, RHT, Core etc. shall be done at the cost of contracior in consultation with FQA to
ascertain the quality of cast concrete. On the basis of proposal of site, FQA shall put up
their recommendations to Regional-Head regarding acceptance /non-acceptance of concrete
based on test results. Regional head shall take further decision on non-accepted works
whether the said concrete structure to be retained (with / without strengthening measures)
or rejected (to be dismantled and recast).

If strengthening measures are chosen, a strengthening proposal with detailed reasons /
justification for not rejecting the concrete shall be submitted to CC -Engg. CC-Engg. will
review the strengthening proposal and communicate their approval or revised drawing
accordingly.

If structures are retained after strengthening/ rectification measures, All the charges in
connection with these additional tests and /or strengthening / rectification work shall be
borne by the contractor.

In case such structure is retained, part payment shall be paid as indicated in the payment
procedure.

(ii) Acceptance of Core test results:

In case of nominal mix, Acceptance of Concrete Core test regults (In cise of doubt/strength
I |I = _'\h"i'- :
- 48 LM, Page2o0f8
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1.2

is less than 70% of specified strength/concrete cube test results not available).

Core test shall be carried out in case of doubt regarding desired compressive strength of
concrete used either due to poor workmanship or based on results of cube strength tests/cube
test results are not available.

The acceptability criteria adopted for concrete cube test results of Nominal Mm may also
be applicable for Core test results.

Design mix: Conerete Cubes

Acceptable Compressive strength:- Acceptance of Concrete Cube test results considering
average value of three specimens.

a) when mean of the group of four (4) non overlapping consecutive test results:
> fck +0.825 x established standard deviation (rounded off to nearest 0.5 N/mm?2)
or
fck + 3 N/mm2

whichever is greater for M 15 and above and Individual test results minimum > fck-3
N/mm2

Notes:

i) In the absence of established value of standard deviation, the values given in Table
-8 1 IS 456-2000 may be assumed, and attempt should be made to obtain results of
30 samples as early as possible to establish the value of standard deviation.

i1) Forconcrete quantity up to 30 m3 (where number of samples to be taken is less than
four (4) as per the frequency of sampling given in 15.2.2 of IS 456:2000), the mean
test results of all such samples shall be fck+4 N/mm?, minimum and the requirement
of minimum individuals test results shall be fck-2 N/mm?% minimum. However,
when number of samp]a is only one as per 15.2.2 IS 456: E{]U{i the requirement shall
be feck+4 N/mm?, minimum.

In case cube strength is as per above, then full payment shall be released.

b) when compressive strength value is in between fek and fek+4/fck+3 as applicable,
then the payment shall be made as indicated in the payment procedure. No NDT
such as UPV & RHT etc. shall be carried out.

¢) However, in invalid results cases, if there are no further samples available, the
average of two (2) closest values may be considered for determination of
compressive strength as per IS 516 (Part [/Sec 1) 2021, The payment shall be made
as indicated in the payment procedure.

d) In cases, compressive strength is less than fck and acceptance criteria brought out
above, the structure shall be rejected.

If, however the Engineer-in-Charge so desires, on critical/ urgent work, additional tests such
as UPV, RHT, Core etc. shall be done at the cost of contractor in consultation with FQA to
ascertain the quality of cast concrete. On the basis of proposal of site, FQA shall put up
their recommendations to Regional-Head regarding acceptange /nori-aceeptance of concrete
{ﬁ;ﬁ@‘i W Elﬂ*’r Page3 of 8
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based on test results. Regional head shall take further decision on non-accepted works
whether the said concrete structure to be retained (with / without strengthening measures)
or rejected (to be dismantled and recast).

1f strengthening measures are chosen, a strengthening proposal with detailed reasons /
Justification for not rejecting the concrete shall be submitted to CC -Engg, CC- Engg. will
review the strengthening proposal and communicate their approval or revised drawing
accordingly.

If structures are retained after strengthening/ rectification measures, All the charges in
connection with these additional tests and /or strengthening / rectification work shall be
borne by the contractor.

In case such structure is retained, part payment shall be paid as indicated in payment
procedure.

1.3 Design Mix Concrete Core Test: - Acceptance of concrete core test results:(In case of
doubt/If strength is less than Fek/ Concrete cube test results are not available)

Core test shall be carried out in case of doubt regarding strength of concrete used either due
to poor workmanship or based on results of cube strength tests or less than fck
(Characteristic cube compressive strength of concrete)/Concrete cube test results are not
available.

If Average value of core specimens is 85% of the specified Grade of concrete and no
individual value is less than 75% of the specified Grade of concrete and the same is
considered acceptable as per 8-2.5.1 I§ 516(Part4):2018.

Any compressive strength deviation from the above, the acceptance/rejection procedure has
been elaborated in Payment procedure.

1.4  NoNDT (RH & UPV testing) test is required if concrete cube strength found in between 70%
to 100 % for nominal mix and in between FCK and FCK+3/FCK-+4 (as applicable) for design
mix. However, [f applicable, the NDT (UPV & RH testing) test is to be carried out and
accepted as per latest IS 516 (Part-5, Sec-1)/516 (Pari-5, Sec-4).

2.0  Payment Procedure:

For all RCC structures (such as Foundation Pad, Pile Cap & Pedestal, Roads/Drains/ Column /
Chimney/ Cable Trenches/ Firewall/ Boundary wall panels, Beams, Columns & Slabs of Buildings)

2.1 Payment Procedure (Other than Pile): In case of Nominal Mix

For Concrete Cubes and Cores (Core shall be extracted in case of doubt/If specified strength is less
than 70%, in average and individual/ Concrete cube test results are not available)

Acceptable Compressive strength- As per specified strength of concrete.

a) when Concrete cube or core strength equal or more than spcciﬁﬂﬁ th of Concrete, Full
pavment shall be applicable m i X e

‘Q '::. EPF; 1}‘1'_. g Page 4 of 8




b) when Concrete cube or core strength lies in between 70-100% of the specified strength of
Concrete then payment shall be released on prorata basis for concrete portion and full payment
shall be made on other components such as excavation, PCC, Reinforcement steel, Shuttering
as applicable,

¢) when Concrete cube or core strength is less than 70% of specified strength of Concrete, the
Engineer-in-Charge shall reject the defective portion of work represented by sample and no
payment shall be made for the rejected work inclusive of concrete, reinforcement steel, PCC,
excavation etc.

d) If, however the Engineer-in-Charge so desires, on critical/ urgent work, additional tests such
as UPV, RHT, Core etc. shall be done at the cost of contractor in consultation with FQA to
ascertain the quality of cast concrete, On the basis of proposal of site, FQA shall put up their
recommendations to Regional-Head regarding acceptance /non-acceptance of concrete based
on test results. Regional head shall take further decision on nonaccepted works whether the
said conerete structure to be retained (with / without strengthening measures) or rejected (to
be dismantled and recast).

If strengthening measures are chosen, a strengthening proposal with detailed reasons / justification
for not rejecting the concrete shall be submitted to CC-Engg, CC-Engg. will review the strengthening
proposal. and communicate their approval or revised drawing accordingly.

If structures are retained after strengthening/ rectification measures, All the charges in connection
with these additional tests and /or strengthening / rectification work shall be borne by the contractor.

In case such structure is retained, no payment shall be made for concreting & full payment of other
components such as excavation, PCC, Reinforcement steel, shuttering if applicable as per original
approved drawing/BOQ shall be made.

2.2  Payment procedure (Other than Pile) in case of Design Mix: Concrete Cubes

a)  when mean of the group of four (4) non overlapping consecutive test results:

> fek + 0.825 x established standard deviation (rounded off to nearest 0.5 N/mm?2)
or

fck + 3 N/mm2

whichever is greater for M 15 and above and Individual test results minimum > fck-3 N/mm?2

Notes:

i) In the absence of established value of standard deviation, the values given in Table -8 in
IS 456-2000 may be assumed, and attempt should be made to obtain results of 30 samples
as early as possible to establish the value of standard deviation.

ii) For concrete quantity up to 30 m3 (where number of samples to be taken is less than four
(4) as per the frequency of sampling given in 15.2.2 (Table 11) of 1S 456:2000), the mean
test results of all such samples shall be fek+4 N/mm?, minimum and the requirement of
minimum individuals test results shall be fck-2 N/mm®, minimum. However, when
number of sample is only one as per 15.2.2 IS 456:2000, the requirement shall be fek+4

3 s b S
N/mm®, minimum. -+ m.,}p*"ﬁ ;
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In case cube strength is as per above, then full payment shall be released.

b) when compressive strength value is in between fck and fok+4/fck+3 as applicable, then the
payment shall be released on prorata basis for concrete and full payment shall be made
towards excavation, PCC, Reinforcement steel, Shuttering as applicable as per drawing/BOQ.
No NDT such as UPV & RHT etc shall be carried out.

¢} However, in invalid results cases, if there are no further samples available, the average of two
(2) closest values may be considered for determination of compressive strength as per IS 516
(Part I/Sec I) 2021, In such cases when the compressive strength meets the specified strength
of Concrete, payment for concrete portion shall be released on prorata basis and full payment
on other components such as towards excavation, PCC, Reinforcement steel, Shuttering etc
shall be made.

d) In cases, compressive strength is less than fck and acceptance criteria brought out above, the
structure shall be rejected.

If, however the Engineer-in-Charge so desires, on critical/ urgent work, additional tests such as UPV,
RHT, Core etc. shall be done at the cost of contractor in consultation with FQA to ascertain the quality
of cast concrete. On the basis of proposal of site, FQA shall put up their recommendations to
Regional-Head regarding acceptance /non-acceptance of concrete based on test results. Regional head
shall take further decision on non-accepted works whether the said concrete structure to be retained
(with / without strengthening measures) or rejected (to be dismantled and recast).

If strengthening measures are chosen, a strengthening proposal with detailed reasons / justification
for not rejecting the concrete shall be submitted to CC -Engg. CC, Engg. will review the
strengthening proposal and communicate their approval or revised drawing accordingly,

If structures are retained after strengthening/ rectification measures, All the charges in connection
with these additional tests and /or strengthening / rectification work shall be borne by the contractor.

In case such structure is retained, no payment shall be made for concreting & full payment of other
components such as excavation, PCC, Reinforcement steel, shuttering if applicable as per original
approved drawing/BOQ shall be made.

2.3 Payment procedure (Other than Pile) in case of Design Mix: Concrete Cores

Concrete Cores (Core shall be extracted In case of doubt/If specified strength is less than fck,
Concrete cube test results are not available)

The payment procedure for core test results is detailed below:

i) When equivalent cube strength is equal/more than fck-+4/fck+3 as applicable, then full
payment shall be made.

ii) When equivalent cube strength is in between fck and fek+4/fck+3 as applicable/When
equivalent cube strength is in between 85% fck and no individual value is less than 75%
of the specified Grade of concrete, the same is considered acceptable, prorata payment
for concrete portion and full payment shall be made on other components such as
excavation, PCC, Reinforcement steel, Shuttering as applicable. -,

Page 6 of 8
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i)  In case equivalent cube strength is less than 85%fck and/or an individual core has a
strength less than 75%, then structure shall be rejected and thus no payment shall be made.

Lf, however the Engineer-in-Charge so desires, on critical/ urgent work, additional tests such as UPV,
RHT, Core etc. shall be done at the cost of contractor in consultation with FQA to ascertain the quality
of cast concrete. On the basis of proposal of site, FQA shall put up their recommendations to
Regional-Head regarding acceptance /non-acceptance of concrete based on test results. Regional head
shall take further decision on nonaccepted works whether the said concrete structure to be retained
(with / without strengthening measures) or rejected (to be dismantled and recast).

If strengthening measures are chosen, a strengthening proposal with detailed reasons / justification
for not rejecting the concrete shall be submitted to CC -Engg. CC, Engg. will review the strengthening
proposal. and communicate their approval or revised drawing accordingly.

If structures are retained after strengthening/ rectification measures, All the charges in connection
with these additional tests and /or strengthening / rectification work shall be borne by the contractor.

In case such structure is retained, no payment shall be made for concreting & full payment of other
components  such as excavation, PCC, Reinforcement steel, shuttering if applicable as per original
approved drawing/BOQ shall be made,

3.0  Acceptance Criteria & Payment procedure for Pile Foundations (Design Mix)

(i) In case of Pile foundation, when value of Average cube strength is fok+0.825xStandard
Deviation or fck+4/fck+3 as applicable whichever higher, then Full payment shall be
apphcable.

(ii)  when value of Average cube strength is equal to or more than  fek but less than
fck+0.825xStandard Deviation or fck-+4/fck+3 as applicable which ever greater, then
payment shall be released on prorate basis for conerete portion and full payment shall be
made 1o all other components such as boring, SPT, Reinforcement steel, MS Liner, as
applicable as per drawing/BOQ.

(iii)  However, in invalid result cases, if there is no further samples available, the average of
two (2) closest values may be considered for determination of compressive strength as
per IS 516 (Part 1/Sec 1) 2021. In such cases when the compressive strength meets the
specified strength of Concrete, payment for concrete portion shall be released on prorata
basis and full payment on other components such as towards boring, Reinforcement steel,
MS Liner, SPT etc as applicable shall be made.

(iv)  In case compressive strength of cubes observed is less than fck, Vertical load test (routine
test) shall be carried out in Pile foundations of Switchyard / Transmission lines wherever
applicable in consultation with Engineering to ascertain the capacity of pile as per IS
2911(Part IV). If the test result is meeting the codal requirement, then 50 % payment shall
be made for concrete & full payment shall be made towards Boring, Reinforcement steel,
SPT, MS Liner as applicable in line with original approved drawings/BOQ.

Alternatively, for Transmission Line cases, if Head of the Region so desires, the proposal
may be examined by Engineering for acceptance after carrying out suitable remedial
measures including strengthening/ OR if structures are mtmneﬂ after due approval from
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iii)

vi)

vii)

viii)

Engineering without any rectification. In such cases; 50% payment shall be made for
concrete & full payment shall be made towards Boring, Reinforcement steel, SPT, Liner
as applicable in line with approved drawings/BOQ.

[f compressive strength of cube of piles observed is less than fck & not technically meeting
/cleared by Engineering as brought out above, the structure shall be rejected and then no
payment shall be paid for the rejected pile inclusive of concrete, boring, reinforcement
steel, MS Liner etc.

General Notes: -

In case only one set of cube results are available for a location and results are found
1o be less than 70% of specified strength in case of Nominal Mix, all four legs of the
location shall be analyzed as per the procedure as indicated in acceptance criteria.

However, in case of locations where two or more set of cube results are available and
results are found less than 70% of specified strength, in case of Nominal mix, then
only one pit shall be excavated at a time (utmost care shall be taken to avoid any
damage to concrete surface or disturb undercut zones of foundation) and analyzed
those legs as per the procedure as indicated in acceptance criteria.

The calibration certificate of the rebound hammer should be checked before
commencement of a test,

NDT (UPV & Rebound Hammer Test) or Core Test shall be conducted by POWERGRID
approved laboratory. The lab shall be entrusted to carry out the testing which shall be
witnessed by Site/FQA executive. The laboratory shall submit the report containing the
UPV & Rebound Hammer Test or CoreTest results along with the field data.

Acceptance criteria of construction materials shall be as per SFQP/relevant IS codes.

For core testing at least three specimens are required as per 1S:516(Part-4). While
extracting cores, four to five specimens may be taken from the foundation pads (uniformly
distributed) such that three sound specimen may be used for testing. Otherwise repeat test
shall be made. If cores of sufficient length cannot be extracted for testing due to poor
quality of concreting/workmanship etc. as per 1S: 516(Part-4), the foundation shall be
treated as rejected.

When core test is carried out, technical acceptance and commercial implications shall be
governed solely on the basis of core test results. This shall be applicablefor both nominal
and design mix concrete,

For additional structures/piles if any installed in lien of rejected structure/pile, no
payment shall be made for the rejected pile and the additional pile shall be deat as per
the provisions of Contract.

Generally, Core test should not be repeated after completion and availability of test reports
for the same structure of the same batch of concrete.

No core extraction/test is permitted in case of pile foundations

The provision of additional 5% Core testing as mentioned in SFQP': stands deleted.
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