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NUCLEAR POWER CORPORATION OF INDIA LIMITED

Kakrapar Atomic Power Project-3&4 Page No. :1of 12
Procedure for Tube Sheet & Baffle Drilling of Heavy | Revision No. : 1
Water Heat Exchangers

1.0 GENERAL

1.1 This procedure establishes the requirements for the Procedure qualification &
Production drilling of Tube sheet and Baftles.

1.2 Production drilling shall be taken up only after successful completion of
procedure qualification, duly accepted by NPCIL (QA).

1.3 Tube sheet drilling shall be done on a CNC deep hole drilling machine while
baftle drilling can be done on CNC drilling machine

1.4 All measurements shall be recorded in proper formats.

2.0 PROCEDURE QUALIFICATION OF TUBE SHEET DRILLING

2.1.  Qualification Block
Following are the requirements for the qualification Block

Item Requirement
Material Same as tube sheet material including cladding (if
any), heat treatment condition, NDE examinations.
Thickness Equal to Tube sheet Thickness
Surface Flatness Shall be within 0.2 mm
Surface Finish Same as Tube sheet

2.2.  Drilling Machine Setting

2.2.1 Channel side (front face) shall face the M/C tool (drill) side, so as to start drilling
from the Channel side surface.

2.2.2 Parallelism of entire block face shall be set using precision dial gauges. It shall be
within 0.10 mm and actual measurements shall be recorded and verified
periodically.
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2.3  Drilling

2.3.1 Drilling shall be done as per approved sequence and machine shall be

programmed accordingly.

2.3.2 Drawing of test block with holes layout, holes identified with respect to machine,

spindles, and spindle combinations, in case of multi spindle machine, shall be

prepared prior to drilling and shall be submitted to purchaser for information.

2.4 Nos. of Holes

Minimum 50 holes shall be drilled per spindle as per approved tube lay out by

using parameters established during trial drilling. Drilling parameters shall be

recorded. Limit of maximum numbers of holes per drill bit to be established

during the procedure qualification.

2.5 Examination

Following examinations shall be carried out:

Item Requirement Acceptance
Standard
Hole 100% holes at 3mm from the front | Approved drawing
Diameter face, 3mm from the rear face and 3

locations at equal intervals on
remaining length in two perpendicular

directions by bore dial.

Go gauge check for full length &
NOGO gauge check for all holes from
both ends.

Go gauge should
enter and No go
gauge should not

enter the hole

33000/PC- P-192
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Procedure for Tube Sheet & Baffle Drilling of Heavy | Revision No. : 1
Water Heat Exchangers
Ligament 100% ligaments shall be measured at | Approved drawing

front and rear face sides

Hole position | 100% holes shall be measured at front | Approved drawing

face.

Drift 100% holes by optical tooling at rear | Approved drawing

w.r.t. front side.

Visual 100% holes by Visual and Boroscope | Hole surface shall
examination examination be free from
scratch, tool mark

etc.

Surface 100% holes by Surface finish | Approved drawing
finish tester/Replica method at front and rear

measurement | ends of holes.

3.0 TUBE-SHEET DRILLING
3.1 Tube Sheet Condition
Just prior to drilling stage, Tube sheet condition shall be as per approved

manufacturing procedure / QAP.

3.2 Drilling
3.2.1 Dirilling shall be carried out on qualified machine by qualified operators.
3.2.2  Tube sheet shall be set in a position as shown in approved drawing with respect to

axis marking and set position shall be recorded and verified.

33000/PC- P-192 April, 2015
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3.2.3 Suitable measures shall be taken to ensure that Tube sheet setting is not disturbed
during drilling.

3.2.4 Dirilling sequence and machine setting parameters shall be as per drilling program
established during procedure qualification. CNC machine drilling
program/sequence shall be checked/verified for hole depth and hole layout before
drilling on the job.

3.2.5 One hole shall be drilled on the test block set along with the tube sheet
before/after the shift and during the event of any change in conditions (i.e change
of drill, change found during in process checks on hole diameter, finish, ligaments
by visual examination and go-no-go gauges) and only after ensuring acceptable

hole quality, drilling on the production job shall be taken up.

3.2.6 The first hole on the job at the beginning of the shift shall be examined for
acceptable quality.

3.2.7 As drilling proceeds, each of the drilled holes shall be checked before drilling the
next hole by operator by visual means and using go- nogo gauges at drill entry
and exit for hole diameter & ligaments. Records for 100 % tube hole inspection

shall be kept by the manufacturer.

3.2.8 In addition, at regular intervals during drilling operation, hole shall be inspected
and measurements recorded.

3.2.9 Dirill bit shall be replaced as per established holes limit during procedure
qualification or as and when limits for hole dimensions are reached during in
process inspection, whichever falls earlier. Whenever a drill is replaced, the first

hole shall be checked for compliance. Reground tools can also be used. Record
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shall be kept on the status of each drill (i.e. new, first grinding, second grinding

etc.) along with identification of holes drilled, sequence on each spindle.

3.3 Examination

Following examinations shall be carried out on drilled Tube sheet:

Item Requirement Acceptance
Standard

Hole 10% of total holes referred as | Approved drawing

Diameter “Reference Holes”, selected at random
by NPCIL (QA).
At 3mm from the front face, 3mm from
the rear face and 3 locations at equal
intervals on remaining length in two
perpendicular directions by dial bore
gauge.
If all the reference holes are within | Go gauge should
specified limits then remaining holes of | enter and No go
Tube sheet shall be checked with GO | gauge should not
gauge for full length) & NOGO gauge | enter the hole
from both ends.

Ligament 100% ligaments shall be measured at | Approved drawing
front and rear face sides

Hole position | All reference holes at random and all | Approved drawing
non-conformance holes shall be
measured at front face.

33000/PC- P-192 April, 2015
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Drift All reference holes and all non- | Approved drawing
conformance holes at rear w.r.t front
side.
Visual 100% holes by Visual and Boroscope | Hole surface shall
examination Examination. be free from
scratch, tool mark
etc.
Surface All reference holes and all non- | Approved drawing
finish conformance holes by Surface finish
measurement | tester/Replica method and at front &
rear ends of holes.

Note: “Reference holes” to be selected by NPCIL (QA) randomly, but in a

manner representing total tube sheet drilling.

34 Special Occurrence
If abnormalities like vibration, loosening of clamping, drill breakage etc. are
noticed, drilling shall be stopped and the affected hole(s) shall be evaluated.
Drilling shall proceed only after a satisfactory drilling of a hole on the test block
and NPCIL (QA) clearance.

4.0 PROCEDURE QUALIFICATION OF BAFFLE DRILLING
4.1 Qualification Block

Following are the requirements for the qualification Block:

33000/PC- P-192 April, 2015
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Item Requirement
Material Same as Baffle material including heat treatment condition,

NDE examinations, etc.

Thickness The number of plates, in a stack, used in procedure
qualification, shall be the maximum permitted during

production drilling

Surface Flatness Shall be within 0.2 mm

Surface Finish Same as baffle

The drilling of extra portion of first production baftle set itself may be used for

baffle drilling procedure qualification.

4.2 Drilling Machine Setting

4.2.1 Setting of baffle plates on machine and clamping arrangements shall be done
suitably to prevent buckling of the baffle plate before/during drilling. Adequacy
of clamping and parallelism of baffle plate surface towards the drill side shall be

checked by precision dial gauges traversing the entire surface.

4.2.2 Each of the plates in such a stack shall be punch marked suitably with respect to
drill side face and plate sequence number in drilling direction, stack identification
number so that baffles, from the same stack can be installed in the same sequence
and facing, in the heat exchangers such that tubes can be smoothly inserted in the

drilling direction. The setting/clamping and marking of plates shall be shown in a

sketch.
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4.2.3 Parallelism of entire baffle stack face shall be set using precision dial gauges. It
shall be within 0.10 mm and actual measurements shall be recorded and verified

periodically.

4.3 Drilling
Drilling shall be done as per approved sequence and machine shall be

programmed accordingly.

4.4 No of holes
Minimum 50 holes shall be drilled per spindle as per approved tube lay out by
using parameters established during trial drilling. Drilling parameters shall be
recorded. Limit of maximum numbers of holes per drill bit to be established

during the procedure qualification.

4.5 Examination

Following examinations shall be carried out:

Item Requirement Acceptance Standard

Hole Diameter 100% holes Approved drawing

Go gauge check for full length | Go gauge should enter and
& NOGO gauge check for all | No go gauge should not

holes from both ends. enter the hole
Ligament 100%  ligaments shall be | Approved drawing
measured at front and rear face
sides
33000/PC- P-192 April, 2015
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Item

Requirement

Acceptance Standard

Hole position

100% holes shall be measured
preferably by optical tooling at

Approved drawing

front face.

Visual examination | 100% holes Hole surface shall be free
from scratch, tool mark
etc.

Surface finish All holes shall be visually | Scratch Free uniform

examined surface finish.

Bar Gauge Check The stack shall be clamped and | Bar Gauge shall pass
locked with locking pins for | through all the holes in the
a bar gauge of diameter | stack smoothly.
specified by purchaser.
Check all holes
5.0 BAFFLE DRILLING
5.1 Condition

Just prior to drilling stage, Baffle condition shall be as per approved

manufacturing procedure /QAP.

5.2
5.2.1

Drilling

Drilling shall be carried out on a qualified machine by qualified operators.
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5.2.2 Baffle Stack or individual baffle shall be set in a position as shown on approved
drawing with respect to axis marking and set position shall be recorded and

verified.

5.2.3 Dial gauge shall be suitably fixed on periphery of Baffle Stack/Baffle to ensure

setting is not disturbed during drilling.

5.2.4 Drilling sequence and machine setting parameters shall be as per drilling program
established during procedures qualification. CNC machine drilling
program/sequence shall be checked/verified for hole depth and hole layout before
drilling on the job.

5.2.5 One hole shall be drilled on the test block set along with the Baffle Stack/Baffle
before/after the shift and during the event of any change in conditions (i.e change
of drill, change found during in process checks on hole diameter, finish, ligaments
by visual examination and go-nogo gauges) and only after ensuring acceptable

hole quality, drilling on the production job shall be taken up.

5.2.6 The first hole on the job at the beginning of the shift shall be examined for
acceptable quality.

5.2.7 As drilling proceeds each of the drilled holes shall be checked before drilling the
next hole by operator by visual means and using go-nogo gauges at drill entry and

exit for hole diameter & ligaments.

5.2.8 In addition, at regular intervals during drilling operation, hole shall be inspected

and measurements recorded.
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5.2.9 Dirill bit shall be replaced as per established holes limit during procedure

qualification for baffle drilling or as and when limits for hole dimensions are

reached during in process inspection, whichever falls earlier. Whenever a drill is

replaced, the first hole shall be checked for compliance. Reground tools can also

be used. Record shall be kept on the status of each drill (i.e. new, first grinding,

second grinding etc.) along with identification of holes drilled, sequence on each

spindle.

5.3 Examination

Following examinations shall be carried out on drilled Baffles:

Item

Requirement

Acceptance

Standard

Hole

Diameter

Diameters of at least 3% of total holes
(but not less than 5 holes /baftle) referred
as “Reference holes” shall be measured

and recorded.

Approved

drawing

If all the reference holes are within
specified limits then remaining holes shall

be checked with GO gauge & NOGO
gauge.

Go gauge should

enter and No go
gauge should not

enter the hole

Ligament

At least 3% of total ligaments (per baffle)
shall be measured.

100% holes by GO gauge & NOGO
gauge.

Approved drawing
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Visual 100% holes Hole surface shall be
examination free from scratch,

tool mark etc.

Bar Gauge | The stack shall be clamped and locked | Bar Gauge shall pass

Check with locking pins for a bar gauge of | through the all the
diameter specified by purchaser. holes in the stack
check all holes. smoothly.

After successful bar gauge check, the
baffle sequence number and set number
shall be marked so that baffles of the
same set could be subsequently assembled
in the

same sequence in the heat exchanger for
smooth tube insertion in the drilling

direction.

Surface All holes shall be visually examined Scratch free
finish uniform surface

finish.

Note: “Reference Holes” to be selected by NPCIL (QA) randomly, but in a
manner-representing total Baffle drilling.
5.4 Special occurrence
If abnormalities like vibration, loosening of clamping, drill breakage etc. are
noticed, drilling shall be stopped and the affected holes shall be evaluated and
reported for clearance. Drilling shall proceed only after a satisfactory drilling of a

hole on test block and purchaser or his authorized agency’s clearance.
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PRE-QUALIFICATION REQUIREMENT FOR MODERATOR TUBE SHEET

S.No. DESCRIPTION Requirement Bidder’s Response
1 | Details of past experience in Drilling | PO Copy & Job Completion Vendor to confirm & Pro
of jobs of similar nature (Shell and Certificate/any document Documents.
Tube Type Heat Exchangers) mentioning completion of
including job executed and under Job/mail mentioning Job
progress, in the last five Completion with Dimension
years. Vendor should provide Thickness Minimum 150 mm &
Minimum Qty. 2 Nos of Tube Sheet | Dia. 2000 mm
Drilling PO copy & Job Completion
certificate executed for any J
Central/State Govt. :
Organization/PSU/Public listed !
Company. No exceptions shall be
given to MSE /Start up enterprises
in technical evaluation of PQR.

2 In house Facility of CNC Deep Hole | As mentioned below Vendor to confirm & Prov
Drilling Machine BTA/BTS Type during Technical Evaluatio:
suitable for Drilling of Tube Sheets and during Visit of BHEL O
of hole of dia. 12.76+.05-0.00 x 150 & NPCIL QA.
depth (min. or higher)

0.1 drift & Positional Accuracy 0.1
mm.
2.1 Make Vendor to Specify
2.2 Quantity Minimum 1 No. Machine Vendor to Specify and
Required confirm

2.3 Capacity X Axis Minimum 3000 mm. Vendor to Specify & Confi

2.4 Capacity Y Axis Minimum 2000 mm. Vendor to Specify & confir

2.5 Capacity Z Axis Minimum 200 mm. Vendor to Specify & confi

2.5 Accuracy(Positional & Repetitive) Valid Calibrated Machine Report | Vendor to specify and furii

required report

3.0

3.1 CNC deep hole drilling M/c Vendor to Specify & confi

BTA/BTS Type.
3.2 Fixture for Mounting Alignment | Vendor to Specify & confi:
Telescope.

3.3 Three-point micrometer for hole | Vendor to Specify & confi

size measurement/Dial Gauge.

3.4 Pre-requisites: Go- No-Go gauge. Vendor to Specify & confii
BHEL to furnish drawings |
the same.

35 Ligament gauge Vendor to Specify & confir

3.6 Borescope. Vendor to Specify & confi

3.7 Surface finish tester. Vendor to Specify & confiri

3.8 Thread Plug Gauge for Tie ROD Vendor to Specify & confi

Holes
4.0 Certification. All machines & instruments Vendor to Specify & confi
used should have valid
certification issued by NABL
accredited agency.
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W e ol
di.Ud.g.{d., HIYid BHEL, Bhopal

L.SATYA SHRI

"3 ['Manager
H T f HCM Division
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e QA PLAN NO. D>x\4x\ﬁﬁm
.memns.ww.uﬁﬁq.mwi DCD—I—A/Q Dmmcxpznm v—l>2 Date 29.10-2020
ITEMS: MODERATER HEAT EXCHANGER FOR 700 MW GHAVP UNIT H%xm Rev. 04
CUSTOMER: M/S NUCLEAR POWER CORPORATION Page No. 50f31
] ; Inspection
Component & e 3 Type of Quantum Reference Acceptance Format of - Remarks
Sribie: Operation Characteristic | Class ijmox of check Document zou:sm Record Agen s 7
[w [R[H
OD, length Major | Visual and 100% As per zﬂ>m cmﬂ Smn@o:o: 2 |2 _
and WEP Measuremen App Drawing | Approved report ;
917 Machining of Stopper ts e M drawing
o & Trunnion. LPE Machined | Major | LPE 100% Approved LPE | Approved LPE Inspection 2 12 _
surface & procedure procedure report 1 _
218 Major | Co-relation 100% Tender Spec/ Tender Spec/ Inspection 2y
gualification & of Test App. TPS App. TPS repart ; 1
Release of welding Approved certificates &
consumables brand of verification of
welding Batch no.
L e consumables. o e ey oy
>nmm3c_< of Stopper | Fitup Major | Root gap 100% Appd. Drawing | Appd. Drawing. inspection 2 2
219 | & Trunnion with Tube | Dimension. Orientation WSy T Report 1
Sheet. WPS & PQR Major | Procedure 100% App WPS Specification/ PQRMeld | 2
im ey A LUTIWEE il | | qualification PQR data sheet. 1 A et L
Welding Major | verification 100% Approved Approved Weld data 2z |2
parameter specification/pr | specification/pro report
ocedure/WPS cedure/ WPS
Welding of Stopper & | Root Run LPE | major | visual, NDE | 100% Approved LPE | Approved LPE Inspection 2 |2
5110 Trunnion with Tube procedure procedure reports 1
. Sheet Final weld major | visual, NDE | 100% Approved LPE | Approved LPE Inspection Z |2
LPE procedure procedure - | reports 1
Final weld UT | major | visual, NDE | 100% Approved UT Approved UT Inspection 2 14,
. i I— bl A procedure procedure reports \i 1 E 0d -
Dimension Major | visualf 100% App Drawing , App Drawing , Inspection 2 |2
measurement. measuremsn raport 1
2111 Machining of Stopper | v | S
o & Trunnion LPE of Major | LPE 100% Approved LPE | Approved LPE Inspection 2. s
machined procedure procedure report 1
surface i oyl
2.1.12 | Cleaning & Surface Major | Visual 100% Approved >bv_,o<ua Inspection 2 2
| Preservations Protection Procedures Procedures Report } 11, e
2.2 Drilling Procedure Alignment of Maijor | Measuremen | 100% Approved AS per Ingpection 2 |2
Qualification on DQB | Block on t/ Visual drawing, Approvad Report ; 1
machine. Approved drawing, Drilling
Tube layout Drilling Procedure
and Procedure
Reference |




Sl QUALITY ASSURANCE PLAN OAPLANNO. | QAX/TH/1479 |
| Date | 29-10-2020
ITEMS: MODERATER HEAT EXCHANGER FOR 700 MW GHAVP UNIT 1&2 Rev. ) s O Y
CUSTOMER: M/S NUCLEAR POWER CORPORATION Page No. 6of31
: L Inspection
Component & n—_— Type of Quantum Reference Acceptance Format of Remarks
kG Ovm«wzo: Characteristic | Class %u@o_» of check Document Zom_jw Record L fgency
P [w [R[H
Hole dia, drift,, | Major | Measuremen | 100% As per As per Inspection 2 12 1
surface finish, t by optical Approved Approved | Report 1
positional tooling, drawing & drawing & |
accuracy, Borescope Drilling Drilting i
pitch, and Visual Procedure Procedure
ligament
check
machine
parameters
andtoollife | o LT
Mw | Drilling of Tube sheet :
2.31 | Tube sheet drilling Tube sheet Major | Setupon 1) 2% Approved . Approved Inspection 2 T2 | - 11 | 1Al control holes
with Production Setting on machine, of Tube drawing, | drawing, Drilling Report 1 (2% of Tube
Quality Control Block | deep hole Measuremen | sheet Drifling Procedure sheet holes) shall
(PQC block). drilling t{ Visual , holes. Procedure be witnessed by
machine. Line layout 2y All , NPCIL.
( Equivalent names Orientation, PQCB |
flatness, Tube holes
PQC Block=Mock Up | layout, 3)
Block=Test Block) Hole dia Major | Dial gauge , | Drilling
drift, surface Optical sequen
finish, tocling , ce
positional Surface
_acouracy .
Ligaments 100%
check , Hole gauging ,
dia , Visual B Ll .
2372 | Tie rod holes drilling Set up Maijor | Visual & 100% Approved Approved Inspection 2 12
on shell side drilling. | verification Dimensional drawing drawing Report 1
I Axis matching -
23.3 | Tapping of Tie rod Threads Major | Gauge 100% Approved Approved Inspection 2 |2, 1
holes on Shell side of Check drawing drawing Report 1
TiS
234 | Radius machining of | Radius Maior | Dimensions 100% Approved Approvad | Inspection 2 |2 - 11 | 2%holes random
Tube holes on Shell & visual Drawing/ Drawing / report i by NPCIL QS
| side&deburring e e L procedure procedure ‘!
2.3.5 | Tube sheet final channel side Major | Dimensions 100% Approved Approved | Inspection 2 |2 T b4
machining & shell side & visual Drawing/ Drawing / i report
\ procedure procedure |
7N 5 3
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i g L 2 QA PLAN NO, QAX/TH/1479
FE T QUALITY ASSURANCE PLAN SAF T/ aT
ITEMS: MODERATER HEAT EXCHANGER FOR 700 MW GHAVP UNIT 182 Rev. 04
CUSTOMER: M/S NUCLEAR POWER CORPORATION Page No. 7of31
Sr.No. .mouoawo.:wi & Charastenistic | Clhss jﬁm,oﬂ Quantum Reference Acceptance Format of . _:Mmommmm: Rermarks
peration check of check Document Norms Record
p [wR|H
LPE of WEP | Major | LPE 100% Approved LPE | Approved LPE Inspection 2, |- |1
procedure procedure report 1
2.3.6 | Cleaning and Cleaning and Major | Visual and 100% App Drawing / App Drawing / Inspection - |2 1
Preservation capping of Measuremen Approved Approved Report 1
holes from is procedure procedure
both side
2.4 BAFFLES
2.4.1 Material Inspection & | Chemical Major | Co-relation 100% ASME Sec it/ ASME Sec.ll / inspection 4 |dentification on
|dentification of baffle | Composition- & verification 1, Approved Ill, Approved Report 2 |- . | 1 | item should cover
and mock-up (PQC) of MTC / Lab NPCIL 2 heat no./Lot
plates. Heat TC, specification no./PO
Treatment, all stage- (TPS) & (TPS) & 1 no./Material
IGC, Grain wise records apoproved approved 2 [ . | 1 | grade
size, Forging material material 2 IMonogram/ QS8
e s o inspection and | inspection and | 1| stamp
Mechanical testing plan testing plan 1 Witness for only
Properties 2 |- . | 1 | visual and co-
s e OS] IR i Al EONSP SR 0 2 Relation
uT Major | UTE 100% | Approved UTE | Approved UTE | Inspection 2 |2, |- |1 |ReferNotet
procedure procedure report 1
Cleaning and Dimensional Major | Visual and 100% App Drawing /| As per Inspection = |2 1
2.4.2 | Preservation after check, Measuremen Spec Approved Report 1
sizing surface quality ts drawing
243 | Procedure Material block | Major | Setup on 100% Approved Approved Inspection 2 12, 1- 1|1
gualification of baffle | thick , m/c, drawing , drawing , Report 1
flatness, parailelism Drilling i
parallelism, measuramen procegure procedure
hole dia., t bar gauge
ligament, hole
position,
— chmﬂ ﬁnma_h_m S TR — S— et 6 et et R s g e s - . - - eea s s
244 | Baffle drilling with Hole dia., Major | 1) Holes 1} 3% Approved Approved Inspection 2 12 1~ |1 Visual check
production quality ligament, Measuremen | holes drawing / drawing / Report i 100% holes
control/Mock up Visual check, £ Ref. Drilling Drilling
block. Sliding rod 2)Ligament hole procedure procedure
hole position, check 2) 3%
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QUALITY ASSURANCE THERMAL (QTH)

SUB-VENDOR CREDENTIAL-INDEX

DATE:-
NAME OF ORGANISATION: M/S
ADDRESS of Organisation:-
PRODUCT DESCRIPTION:-
CONTACT PERSON : -
TELEPHONE (LAND LINE/MOB.) : -
E-MAIL -
UDYOG AADHAR MEMORANDUM.: -
BHEL REGISTRATION NO. AND DATE:—_Registéred (Year ) / Not registered
nSc: PARAMETER PAGE NO REMARK
1 Balance Sheet for last 4 years.
Rating, Range / type etc. of equipment/ item for proposed
2 approval.
Organisational structure including QA/QC inspection dept.
3 with man power & qualification details. QA manual
Machine detail. Valid Calibration Certificate, X, Y, X Travel of
4 the machine.
20 Holes Drilling result (Diameter, hole finish, hole depth,
5 drift etc.)- Report of any previous job drilled.
6 Machine Operator details
- Ring & Plug Gauge , other measuring instruments with

calibration report

RN

In house NDE facilities & list of qualified NDE personnel with
level of qualification (Minimum Level-ll) and facility (DP, MPT
«& UT).

9™\

Experience (Past Track Record) list for last 3 years for Tube
“Sheets.

.

Performance certificates issued by other customers if any.

10
11 Machines & instruments with valid certification issued by NABL
accredited agency.
- Capability to manufacture as per Approved technical spec. &
12 fabrication code section 3NB/ND.

Format No ;- QAX/TH/1500 Rev-00 Page 1 of 1

Authorized Signaftc
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER
GENERAL:

This specification gives requirements for Sub-Contracting of Tube Sheet Drilling of 4 Nos
Moderator Heat Exchanger on CNC Deep Hole Drilling Machine.

Deep hole Drilling on Qualification block, Test Block and Actual Job as per Drawing. Quality
drilling of Tube sheets meeting specification / approved drawing requirements with respect
to drift, positional accuracy, ligament, hole size, surface finish within specified tolerances are
very important.

Setting Jobs will be done in single setting. Approval required for setting by BHEL QA before
proceeding any deep hole drilling.

Machine calibration Report & all related measuring instrument calibration report need to be
approved from BHEL QA before start of process.

The drilling of the Tube Sheet shall be done as per qualified Procedure and also by the same
machine used for Procedure qualification.

All measurements, readings and derived values shall be recorded in proper format.
Sub-Contracting to Sub-vendor for drilling is not allowed. Only vendors having in house
facility for deep hole drilling as per enclosed drawing and Drilling Specifications can submit
offer.

SCOPE OF WORK:

Establishment of Drilling Parameters & Tool Life.

Drilling of Qualification block (drilling procedure qualification) prior to start of Tube Sheet
Drilling with Minimum 50 Holes per spindle.

One hole shall be drilled on the Test Block set along with the Tube Sheet before/after the
shift and during the event of any change in conditions (i.e. change of drill, change found
during in process checks on hole diameter, finish, ligaments by visual examination and go-
no-go gauges) and only after ensuring acceptable hole quality, drilling on the production job
shall be taken up.

Production drilling as per layout shall be taken up only after successful completion of
Procedure qualification on Drilling Qualification Block(DQB) and duly accepted by BHEL QA
& NPCIL QA.

BTA/BTS tool required for Tube Sheet Drilling.

Radius of Tube Holes in Shell Side as per Drawing requirement.

Measuring instruments like Go-NOGO plug Gauges, Ligament Gauges, Dial Bore Gauge,
Surface finish testing instrument & borescope for visual Inspection etc.

Required Skilled manpower for execution of Job.



2.9.
2.10.
2.11.

2.12.
3.0
3.1
3.2

4.0

(drvwen

| 2 x 700 MW GORAKHPUR HARYANA
\IUVIDYUT PARIYOJANA -18&2

Document No.

BHEL/NPCIL/30447/SC/MHX/TSD

Rev No. 00

Page 2 of 8

EXCHANGER

SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT

Fixture required for Mounting of Optical instrument i.e. Alignment Telescope.
Drilling & Tapping of Tie Rod Holes.
Internal Inspection (Namely Hole Diameter, Ligament, hole Position, Drift, Visual Inspection
& Surface finish.
Joint Inspection of BHEL & NPCIL during drilling and final inspection.

REFERENCE DOCUMENTS
NPCIL Drilling Specification PC-P-192.
TUBE SHEET DRILLING PLAN No -11650340824.

PRE-QUALIFICATION REQUIREMENT: -

S. No.

DESCRIPTION

Requirement

Bidder’s Response

1

Details of past experience
in Drilling of jobs of
similar nature (Shell and
Tube Type Heat
exchangers)

including job executed
and under progress, in
last five

years. Vendor should
provide Minimum Qty. 2
Nos of Tube Sheet Drilling
PO copy & Job
Completion certificate
executed for any Govt.
Organization, MNC listed
in Stock Exchange, &
Public Sector Enterprises.

PO Copy & Job Completion
Certificate/any document
mentioning completion of
Job/mail mentioning Job
Completion with
Dimension Thickness
Minimum 150 mm & Dia.
2000 mm

Vendor to confirm
& Provide
Documents.

In house Facility of CNC
Deep Hole Drilling
Machine BTA/BTS Type
for Drilling of Tube Sheets
of hole of dia. 12.76+.05-
0.00 x 150 depth,

0.1 drift & Positional
Accuracy 0.1 mm.

As mentioned below

Vendor to confirm
& Prove during
Technical
Evaluation and
during Visit of
BHEL QA & NPCIL
QA.
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER
2.1 Make Vendor to Specify
2.2 Qty. Minimum 1 No Machine Vendor to Specify
Required and confirm
2.3 Capacity X Axis Minimum 3000 mm Vendor to Specify
& Confirm
2.4 Capacity Y Axis Minimum 2000 mm Vendor to Specify
& confirm
2.5 Capacity Z Axis Minimum 200 mm Vendor to Specify
& confirm
2.6 Accuracy(Positional & Valid Calibrated Machine Vendor to specify
Repetitive) Report required and furnish report

PRE-REQUISITES:
CNC deep hole drilling M/c BTA/BTS Type.
Fixture for Mounting Alignment Telescope
Two-point micrometer for hole size measurement/Dial Gauge.
Go- No-Go gauge.
Ligament gauge.

Borescope.

Surface finish tester.

JOB DETAILS:
S. No. Identification Unit Moderator Heat Exchanger Tube
Sheet Requirement

1 Tube plate thickness mm 150 mm

2 Outer Tube Limit mm 2037.8

3 No of tube holes No 8272

4 Tube hole size mm 12.76-00s00

5 Drift mm 0.1 mm

6 No of Tie Rod holes 32

7 Tie Rod hole size mm M12X25 Deep

8 Tube pitch mm 19 mm triangular as per Detail N of
Drg.

9 Hole finish microns | 1.6
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER
10 Shell side holes Radius As per Drawing.
making on Tube Sheet as per
drawing
11 Channel side holes BHEL SCOPE
Chamfering/Beveling 0.6 X
45 degree
12 Quantity of Production Block | Nos 4 (Four)
13 Tentative Weight of Each Kg 3407
Tube sheet
14 Qualification Block 800 MM (+2.0/-0.0) MM X 300 MM X
Dimension & Qty-1 Nos (+2.0/-0.0) X 150 MM (+2/-0.0) (WT.=
288 KG EACH)
15 Test Block & Qty.- 4 Nos Kg 800 MM (+2.0/-0.0) MM X 300 MM X
(+2.0/-0.0) X 150 MM (+2/-0.0) (WT.=
288 KG EACH)

NOTES: -

Ensure availability of all types of Tooling & Fixture at your end and confirm.

BHEL QA presence for witness, customer witness will be ensured by BHEL after your
feedback for loading schedule.

You need to carry out inspection of our raw material supplied at your end for visual,
dimensional and machining allowance before starting the process. If any defect or non-
conformity found, inform BHEL QA immediately and hold the job. Acceptance will be
subjected to BHEL QA Approval.

In case of rejection and Tube Plugging all the material cost & all processing cost (Decided by
BHEL) till date will be recovered from you.

GENERAL TERMS FOR INSPECTION OF COMPONENT:

After drilling & inspection, tube sheet holes shall be cleaned & protected from both sides by
Plastic caps.

After completion of Job in all respect as per the scope of purchase order inspection shall be
carried out at your end to confirm conformity of the component.

Following are Guidelines to fill up the inspection report.

Component ID no must be filled in the inspection report.

Dimensions must be reported in one more decimal than tolerance decimal.
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EXCHANGER

SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT

All deviations must be marked by * Marks.

Ensure proper packing to avoid any damage during transit.

Drilling Qualification Requirement:

Item

Requirement

Acceptance
Standard

Hole Diameter

All holes at 3mm from the front face,3
mm from the rear face and 3 locations
at equal intervals on remaining length
in two perpendicular directions by bore
dial.

12.76 +0.05/-0.00

Go gauge check for full length & NO GO
gauge check for all holes from both
ends. If all the reference holes are
within specified limits then remaining
holes of tube sheet shall be checked
with GO gauge for full length) & NOGO
gauge from both ends.

Go gauge should

enter and No go

gauge should not
enter the hole.

Go Gauge size
12.76+0.03 and No Go
gauge size-12.81+0.03
here

Ligament

100 % ligaments shall be measured at
front and rear face side.

Front max=6.69 mm &
min =5.9 mm. Rear
Max=6.64 mm & 5.79
mm

w.r.t Front Side.

Hole Position 100 % holes shall be measured at front | 0.2 mm
face.
Drill Drift 100 % holes by optical tooling at rear 0.1mm max

Visual Examination

100 % Holes By Visual/borescope
examination.

Hole surface shall
be free from
scratch, tool mark
etc.

Surface finish
measurement

100% holes by Surface finish
tester/Replica method at front and rear
ends of holes.

1.6 Ra
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER
Actual Job Inspection Requirement:
Item Requirement Acceptance Standard

Hole Diameter

2% of total holes referred as
“Reference Holes”, selected at
random by NPCIL (QA). At 3mm from
the front face, 3mm from the rear
face and 3 locations at equal
intervals on remaining length in two
perpendicular directions by dial bore
gauge.

12.76 +0.05/-0.00

If all the reference holes are within
specified limits then remaining holes
of Tube sheet shall be checked with
GO gauge for full length & NOGO
gauge from both ends.

Go gauge should

enter and No go

gauge should not

enter the hole.

Go Gauge size 12.76+0.03
and No Go gauge size-
12.81+0.03 here

Ligament

100 % ligaments shall be measured
at front and rear face side.

Front max=6.69 mm & min
=5.9 mm. Rear Max=6.64
mm & 5.79 mm

Hole Position(Layout) | All reference holes and all 0.2 mm
non-conformance holes shall be
measured at front face

Drill Drift All reference holes by optical tooling | 0.1mm max

and all non-conformance holes at
rear w.r.t front side.

Visual Examination

100 % Holes By Visual/borescope
examination.

Hole surface shall
be free from
scratch, tool mark
etc.

Surface finish
measurement

All reference holes and all
nonconformance holes by Surface
finish tester/Replica method and at
front & rear ends of holes.

1.6 Ra
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER

GENERAL INSTRUCTIONS:

There should be no scratch mark on the surface of the items.

All the material given for processing should be stored separately and should not come in
contact with any other material like MS during storage.

Our QA stamp & NPCIL QA stamp and numbers should be visible for all the time during
processing and in case the stamp is getting removed during drilling, vendor shall inform in
advance for stamp transfer on another location.

All machined components should be free from Dirt, Dust, Oil, Grease or any other foreign
particles.

BHEL will issue the tube sheet welded with Trunnion, Stopper and lugs required to clamp the
job vertically on T- Slotted Angle plate. Vendor to submit their holding/ clamping
arrangement drawing requirement according BHEL will fitted the lugs before issuing of Tube
sheet.

Drift shall be measure by optical instrument.

Since tube sheet is having collar projection on both the side, hence vendor is requested to
understand the drawing very carefully so that outer tube limit of the hole would not get any
obstruction/ foul of drilling head.

Contact of Tube Sheets with carbon steel shall be avoided to prevent contamination. All
clamping and packing arrangement used will be of stainless steel.

Dimension report dully sealed & signed by BHEL QC along with customer shall be submitted
before dispatch of Tube sheet.

Shipping release note/ document endorsed by BHEL customer i.e. NPCIL that job is made
as per drg. and ready to use at BHEL works.

Lug will be removed at BHEL works, hence under BHEL scope.

Tube sheet, drilling qualification Block & Production quality control block used shall be
properly protected, covered & packed in wooden box before dispatch.

Vendor has to submit the following document for BHEL

I. Drilling procedure,
[I. Sample format dimension report.

Vendor must confirm machine shall be available & run 24 x 7 dedicatedly on receipt of order
for drilling of 4 Nos of Moderator Heat Exchanger.
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SPECIFICATION FOR SUB-CONTRACTING FOR TUBESHEET DRILLING- MODERATOR HEAT
EXCHANGER

Vendor to submit drilling offer inclusive of inspection charges. Vendor to read drawing &
NPCIL specification before submitting offer on fixed amount basis for drilling, chamfering
(Making Radius on Shell Side) & inspection of job in the machine during drilling and after
Unloading.8.16

Difference in weight of forging & drilled tube plate shall be considered as scrap. Cost of scrap
shall be deducted at the prevailing rates which is presently Rs. 74.80/- per kg.

SPECIAL INSTRUCTIONS:

If at any of the checks of the operator or the Inspector non-conformities are noted,
production drilling shall be stopped. Drilling shall proceed only after disposition of the non-
conformity. In case of machine malfunction like vibration, loosening of clamping, drill
Breakage etc. are noticed during drilling operation, the hole drilled shall be examined
immediately for all the characteristics as above. If required, the machine shall be stopped
immediately and the affected holes shall be evaluated and reported. Drilling shall proceed
only after a satisfactory drilling of a hole on the test block and clearance by NPCIL. Drilling
shall be done as per approved drilling procedure.
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