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Bharat Heavy Electricals Limited

Ll L L LR Site office, 5 X 800 MW Yadadri Thermal Power Project

&5 A00000EF Dhamaracharla (M), Nalgonda(Dist), Telangana 508355

Ref: YTPS: SCT: 202312-184:Corr 2. Date: 10.02.2024
To,

All Bidders

Sub: Corrigendum-2:

Job: YTPS: SCT: 202312-184- Fabrication, Erection, Testing and Commissioning of the Tanks in FGD
area for 5x800 MW Yadadri TPS. Tender Specification No. YTPS: SCT: 202312-184 & Date — 27.01.2024

Bidders to kindly take note of following:

» Clarifications with BHEL list of approved welding electrodes, Procedure for grouting and
Painting schedule. (Attached)
> Below clause have been modified as given in table

SL Description Existing as Revised as
NO
SL NO E of Annexure 1
1 RE((;IPTE}S?V[IJ}?I\%‘FSY(IIID\I (gR)) Approval of Customer (if applicable) : Approval of Customer
"NOT Applicable"” : "Applicable”
- Page 22 of NIT
CL 19 of NIT : Reverse Reverse Auclion Reverms Auction s Reverse Auction (RA)

2 Auction
- Page 16 of NIT

is not applicable for

Applicable for this tender. oy A

All other Terms and conditions of the Tender Specification shall remain unaltered unless expressly
amended by BHEL in writing.

Bidders are requested to submit as a part of Technical Bid, a copy of this corrigendum duly countersigned
by the authorized signatory and stamped with the Official seal as a token of Bidder's unqualified
acceptance of this corrigendum.

Thanking You,

For and on behalf of

Bharat Heavy Electricals Limited
. M
\‘°\v\

P Vineel
Dy Manager / Purchase & SCT

Head Office: BHEL PSSR, Tek Towers, No.11, Old Mahabalipuram Road, Okkiyam, Thoraipakkam, Chennai-600097.
Regd. Office: BHEL House, Siri Fort, New Delhi — 110 049.
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IMPORTANT

-

THIS PROCEDURE PROVIDES BROAD
BASED GUIDELINES FOR GROUTING
WORK AT SITES.

HOWEVER , SITES MUST ENSURE
ADHERANCE TO THE PRIMARY
DOCUMENTS LIKE CONTRACT
DRAWINGS / PLANTS CORPORATE
STANDARDS, @ WHEREVER  SUPPLIED,
TECHNICAL DIRECTIVES FROM TS / HQ
CONTRACTUAL OBLIGATIONS, IF ANY
AND SPECIAL INSTRUCTIONS ISSUED BY
MANUFACTURING UNITS SPECIFIC TO
THE PROJECT

PL REFER, PS TS: TECHNICAL CIRCULARS
REGARDING TG AREA GROUTING DETAILS.
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1.0

1

1%

132

2.0

GROUTING PROCESS IN POWER PLANT

(COLUMN FOUNDATIONS &EQUIPMENT PEDESTALS)

OBJECTIVE:

The term 'Grout' refers to the material for filling the gap between the Column /
Equipment base and the rough top surface of the foundation and for filling the
annular space in bolt holes. Grouting helps to maintain the precise alignment of
the equipment! structure. Grouting ensures a monolithic nature of link between
the Columns/ Equipment and the foundation to ensure uniform transmission of
the mass forces | Equipment vibrations to the foundation thereby leading to
dynamic stability of the foundation system as a whole.

GROUT:
The grout shall have a minimum characteristic compressive strength of one
grade higher than the foundation for structures. The grout shall be chloride free,
cement based, free flowing, non- metallic and non-shrinking type.

a) The Grout shall have good flow ability even at very low water/grout powder
ratio. The Grout shall have characteristics of controlled expansion to be able to
occupy its original volume to fill the voids and to compensate for shrinkage.

b) Grout shall be of pre-mix variety so that only water needs to be added before
use wherever use of Non shrink free flow high ultimate strength cementitious
grout (such as Conbextra GP1, GP2,Pidi Grout10-M ,Pagel V-11, Sika Grout214)
is envisaged ( other than Ordinary Portland cement (OPC) )

The mixing of the Grout shall conform to the recommendations of the
manufacturer of the Grout.

SCOPE:
This Procedure deals with Grouting of :
A) Structures | Static loading Structure / Equipment such as

1) Boiler Main Columns

2) Boiler Auxiliary Columns
3) ESP Columns

4) ID System Foundations

5) Tanks & Vessels
6) Piping Supports &
7) Other Structures .

W
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B) Rotating (Dynamic loading) Equipment such as

1) Turbine

2) Generator

3) Feed Pump (Driven by Motor | Turbine)

4) Motors

5) Hydraulic Couplings

6) Mills

7) Fans

8) All other Pumps (Which is hot skid mounted ) &

9) Other rotating equipment

21

2.2

31

3.11

3.1.2

3.2

3.2.1

OPC or Non shrink free flow cementitious grout (such as Conbextra GP 1, sikka 104 &
pidigrout 10M ) are generally used for grouting of static loading structures or as per
drawing.

Non shrink free flow high ultimate strength cementitious grout (such as Conbextra
GP2,Pidi Grout-10M ,Pagel V-11, Sika Grout214, Shrinkkom-30 ) is generally used for
grouting of dynamic loading equipment or as per drawing.

PRE -GROUTING PREPARATION (Common for all types of grouting) Foundation
Preparation:

Prior to pouring of cement grout, the top of the foundation shall be clean and free of
all loose particles, oil, grease, dead mortar etc. and shall be wetted thoroughly. This
surface except pocket holes shall be made rough so as to secure good bond with fresh
cement. All pockets shall be properly vented to allow full penetration of the grout.

After cleaning, the pockets shall be filled with water and left for | day before grouting
The grout shall be placed after removing all the water using a hand pump and
compressed air.

Material, Mechanical Mixer and Equipment Readiness:

The materials procured shall be checked and stacked near the grouting area .

3.2.2 Shuttering should be strong and all possible gaps between concrete and shuttering

shall be sealed. Grout shoulders around the base plate should not be more than
50 mm except at the pouring side where it should not be more than 150 mm.

W—'\
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4.0 GROUTING WITH PORTLAND CEMENT:

41

4.1.1

4.1.2

413

414

4.2

421

42.2

Ordinary Portland cement conforming to 1S:269 is to be used.

Mixing of OPC Grout:

Where the grouting thickness to be filled is less than 25mm, Cement, sand mortar in
the ratio 1: 1 to be used. Water added should be kept to a minimum requirement for
free flow subject to a maximum water- cement ratio of 0.44

Where the grouting thickness to be filled is more then 25mm, cement sand mix in the
ratio 1:2 shall be used with a maximum water cement ratio of 0.53. This mix

proportion can be used for grouting gaps up to 50mm.

Above 25mm and where conditions permit it is desirable to use with cement mortar,
stone chips of size 6mm and downgraded. This cement concrete grout shall consist by
volume: one part of cement, one part of clean, dry, well graded sand and two parts of
stone chips. Water added should be a minimum required to make the grout workable.
The maximum water cement ratio shall be 0.53.

An important point to be considered in any grouting operation is the necessity
to control shrinkage or reduction in volume after hardening. The extent of shrinkage
will depend on the water content of the grout. Hence water content should be
restricted to the corresponding water cement ratio given above and mixing of
aluminum powder (2 grams per 50 kg bag of cement to be mixed in dry condition) is
necessary to make it shrink free.

Placing of OPC Grout:

The grout shall be placed in position within 20 minutes after mixing. The grout shall
cover all shims which are to be retained. All anchor bolts shall be completely filled

with grout. Enough care should be taken to avoid any air or water pockets beneath the
bases. The finished surface shall be floated smooth and shall slope away from the base.

Curing should start immediately after 24 hours after laying of the grout and final
finish. The surface shall be thoroughly wetted and kept wet for a minimum period of 7

days.

W
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4.3 Testing of OPC Grout
4.3.1 The cube moulds are cleaned thoroughly and a thin coating of mould oil is applied in

4.3.2

the interior faces. The cube moulds are filled with the grout mix at the time of grouting.
Finish the top of the cube in the mould by smoothing the surface with the blade of a
trowel.

After the completion of 24 hours, remove cubes from moulds and immediately
Submerge in water until taken out just prior to testing 3 and 7 days.

4.3.3 Depending up on the quantity of grout the number of cubes shall be taken. Fore.g.,

6 cubes will be taken for the grout upto 10 bags and an additional 6 cubes will be taken
if quantity of grout exceeds 10 bags.

4.3.4 Outof 6 cubes taken 3 cubes will be tested after 3 days and 3 cubes after 7 days.

4.3.5 The minimum compressive strength shall be as follows:

a) 3 Days.. Not less than 160 kg/sg.cm.
b) 7 Days.. Not less than 220 kg/sg.cm.

4.3.6 Results obtained are to be recorded as per formats given in Annexure -I.

5.0 GROUTING WITH NON SHRINK FREE FLOW CEMENTITIOUS GROUT

Non shrink free flow high ultimate strength cementitious grout (such as Conbextra GPII
GP2, Pidi Grout10-M ,Pagel V-11, Sika Grout214, Shrinkkom-30 or equivalent) is a ready
to use grouting compound in powder form available in 25 kg bags. Test certificate from
the manufacturer should be insisted upon at the time of purchase of grout materials,
to note the date of manufacturing, shelf life. (Normally shelflife is 6 months from the
date of manufacturing). Presence of Manufacturers' representative at the time of
grouting process is recommended.

5.1 Mixing of Non shrink free flow Cementitious grout:

5.1.1 Store the grout in a well enclosed space protected from moisture. However, if by any

512

chance the shelf life exceeds 6 months, then the grout should be tested before
actual use, and results verified with the values given in test Certificate.

Water to be mixed as per manufacturers' recommendations. Water Powder ratio
shall be followed as per the manufacturers' Technical literature/ Recommendation.
Under no circumstances more water be added and should be precisely measured for
each batch of grout. When mixing large quantities ( more than 100 kg), slight
reduction of water is possible. However a trial mix should be made with reduced
water to ascertain whether the fluidity obtained is sufficient for the job.

5.1.3 Mixing should take place for a minimum period of 5 minutes.

W
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5.2 Placing of Non shrink free flow Cementitious Grout:
5.2.1 Grouting shall be done preferably in a single stage for both the parts except where

equipment requirement is two stage requirement with respect to alignment.

A) Bolt pocket grouting
B) Base plate grouting

5.2.1.1 The grout mix should be placed in position within 20 minutes after mixing.

5.2.2

5221

5.23

5.23.1

5.23.2
5233

5.234
5.235

5.2.3.6

If the ambient temperature is very high (above 40°C), the grout mix tends to
loose moisture fast and thus the fluidity is reduced. Temp.to be reduced by using
cold water if temp of grout is more than 30°

A) Bolt pocket grouting :

The shear key pockets shall be filled with grout upto 20mm below the top surface.
This is to form a key with the second stage when grouting of base plate or base
frame is done.

B) Base Plate Grouting
Pouring shall be kept continuous and from one side only by moving the container
along the length of pouring side.

The shuttering shall be observed all round to detect any leaks.

Vibrators should not be used at the time of placing of grout. Grout should be poured
from one side /end only.

Grouting shall be done up to 1/3 thickness of base plate.

Grouting of Pedestals | Columns | Equipment should be completed in one stretch.

Loading shall be done on the third day subject to the 3'd day cube test results
are Found satisfactory.

5.2.3.7 Curing may commence when the grout has reached hard state. This takes

53

531

5.3.2

approximately 8- 11 hours after mixing. Curing shall be done for 7 days.

TESTING OF NON SHRINK FREE FLOW CEMENTITIOUS GROUT:
Compressive strength is tested at site by casting cubes during the placement of grout.

Depending upon the quantity of grout, the number of cubes shall be taken 6 cubes will
be taken for the grout upto 10 bags and an additional 6 cubes shall be taken (if
quantity of grout exceeds 10 bags) 11 cubes are required for the tests of 1,3,7 & 28
days (i.e., 3 for each day test)

Xp_r(p-d@—*\_
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5.3.3 The cube moulds should be of size 70.60 x 70.60 X 70.60mm and should carry ISI mark
as per IS :4031

5.3.4 Vibration should not be done while casting the cubes. However, after the
mould is filled completely with the grout, it may be mildly agitated at the comers
using a thick rod to expel entrapped air.

5.3.5 Cubes should be removed from their moulds after 24 hours and date & location must
be marked on the top with pencil/sketch pen/paint suitably without scratching the
surface.

5.3.6 Cube moulds should be immersed in water after 11 hours for curing till they are
tested. Drying out of cubes will reduce the strength.

5.3.7 Maintain records as given in the formats enclosed.

6. Documents Enclosed:

ANNEXURE-I FORMAT NO. PRO IPSSR1GRO-F 01100
PRO | PSSR | GRO - F 02100

7.0 Documents to be Referred FOR TG AREA GROUTING AS PREPARED BY PSTS/NOIDA

1) Technical Circular No. TS/ST/001/03/2001 DT. 18.03.2004

2) TG BASE PLATEAND BEARING PEDASTALS CIRCUALR:TS/ST/004/028/01/03 REV-1 DT.24.03.04.
3) Technical Circular No. TS/ST/001/040/00/04 DT. 19.08.2004

4) Technical Circular No. PWR/TS/ST/05/085/00/06 DT. 05.07.2006.

5) Technical Circular No. PWR/TS/ST/07/087/00/06 DT. 23.08.2006.

6) Technical Circular No. PWR/TSX/TUR/03/117/00/07 DT. 20.09.2007.

7) Technical Circular No. PWR/TS/BLR/04/149/00/08 DT. 31.10.2008.

8) Technical Circular No. PWR/TSX/TUR/001/160/00/09 DT. 11.02.2009.

9) Technical Circular No. PWR/TS/BLR/11/216/00/10 DT. 08.12.2010.

10) Technical Circular No. PWR/TSX/TUR/01/308/00/13 DT. 25.06.2013.
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Annexure - |
No. : PRO:PSSR:QLY:GRO F 01 100
SITE UNIT AREA DATE
SI. | Description of Batch No. | Supplied | Consumed | Remaining | Remarks
No | System Qty Qty. Qty
SIGNATURE: With Date
Contractor Supplier BHEL Customer
(If available)

pipr(a—dg—f




Procedure No. : PRO /PSSR / GRO Page 12 of 12

Rev. No. :02

Effective Date:17/10/2016 Doc.no.1320
Format No. : PRO:PSSR:QLY:GRO F 02 1 00

SITE UNIT: AREA: DATE:
Sl. | Batch | Date of | Type of | Water | Compressive Stren th Results Remarks
No | No. Casting | Grout Added | I Day | 3 Days | 7 Days | 28 Days

SIGNATURE: With Date

Contractor Supplier BHEL Customer
(If available)

Mo\ﬂ-«-\
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