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34.5.1 BHEL-Power Sector (NR) is ISO 9001-2000, ISO 14001-1996, OHSAS 18001-1999, ISO
27001 and SA-8000 certified company. Quality of work, to customer’s satisfaction and
system requirements is the essence of these certifications. The contractor in all respects
will organize his work, systems, environment, process control documentation, tools,
plant, inspection, measuring and testing equipments etc. as per instructions of BHEL
engineer.
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The contractor shall also comply with applicable legislation and regulations with regards
to Health, Safety and Environmental aspects for minimizing risk arising from occupational
health & safety hazards, controlling pollution and wastage. The Contractor will be
responsible for Health, Safety & Environment management (HSE) at site for the
construction activities to be carried out by them in accordance with requirements given
under section I (a) of GCC and elsewhere in this tender document. The contractor, who is
awarded the work, shall have to sign an MOU w.r.t implementation of HSE conditions with
BHEL (Safe Work Practices).

34,52 14 145 4 3B"1$" (8 1" 84126 yBY/ "/ "
3791145 490 " 19B) 1=A " 1 =  $1:1 41 " BI
/ 48/ / 4 9r/™1 89=Bl: //" /13B"IC8"I:1 4
5.%)4 841)" /)-(24 & 2= 2= (%./ 12-80)4( BY / "/ " 4B 7
/ 8 8M= #1451/ 7/ "V 1 48N Bl 4 1= 511 B8 :
1C85-=1  // ' 4 - $ 4 "=/ 4 "8 B4
mBY/ 4'8/ 3 # 5 51" -84 91 /™1 8 Bl 4 14
54490 = 1" Bl $ II""I41" 14 BI"$8 4 5 =5"/1443B/B) B!
$ 114 5 ) 491 $51" "o $1" 84)= B4/ 41 BY/ "/ "
-84 -:z! = BI"l BI"IC84 14 1=51/8 4 = V=4 "081
BI3 "#4 55 $1 B4 // 8 4B Y 1/ B $11 / " /871 4B $
14

The contractor shall appoint dedicated full-time Qualified Safety Officers who shall have full

authority to ensure that all necessary safety precautions are observed by the Contractor's
employees and sub-contractors. These appointees shall have full responsibility for the

safety of all personnel within the contractor's area of the works.
Some of the common safety rules to be followed during working are as follows :-

No body is allowed to enter at construction site without Safety Shoe.

Never enter work area without Safety helmet & chin strap in place.

No climbing/working allowed without proper safety belt above 2 m. height.

Do not exceed the speed limit 25 Kmph within premises.

No debris obstacles allowed on the roads & passages.

Do not walk on pipelines or false ceiling.

Maintain good Housekeeping at work site.

No photography/ Videography allowed without permission

All Site supervisors & engineers (including subcontractor’s) must be imparted
structured training on construction safety before start of the job & record to
be maintained.

Availability of qualified & trained Site Engineer at site during all working
hours.

Site Safety training to be imparted to all workers & plan to be made to cover
every worker.

Tools box talk (5-15 minutes) by supervisor prior to commencement of any
job.

All accident / incidents(Near Miss) to be reported & investigated.(formats &
procedure should be finalized)

Daily Safety Checking by Each Site Engineer along with Safety engineer.
Weekly co-ordination meeting of all Safety engineers with BHEL safety officer.
Monthly safety meeting with Site In-charges.

All Safety equipment must be ISI marked & checked by Safety officer before
use.

12



Tag system for erection & use of scaffoldings.

Bamboo/wooden Scaffolding material not allowed.

LPG cylinders not allowed for gas cutting.

Good House keeping. Separate waste bins to be used for flammable & non
flammable material.

Safety awareness programs for workers by display of boards, posters,
competitions, talks etc.

Deployment of Safety Supervisors for every 250 workers and part there of at
work site.

Display of List of First Aid trained persons.

Testing certificates for lifting tools & tackle.

Provision & maintenance of fire extinguishers at construction site & material
stores.

Display of emergency telephone numbers at various locations.

For work in confined space use 24 V lamp fitting & use tools with air motors
or electric tools with max. 24 V.

For confined space entry Gas test must be done before & at regular intervals.

Checking & tag of equipment like grinding machine, welding machine, gas
cutting set etc. by supervisors before use.

Further, the contractor is required to provide proper Safety Net System
wherever the hazard of fall from height is present as per instructions of
BHEL Engineer at site. The safety net shall be fire resistant, duly tested and
shall be of ISI mark and the nets shall be located as per site requirement to
arrest or to reduce the consequences of a possible fall of persons working at
different heights.

Contractor shall ensure following:

1.  Contractor has to maintain contact with local hospital having ambulance facility ,
scanning & other ultra modern medical facilities required during emergency.

2.  Contractor has to ensure pre employment medical check for all staff & workers.

3.  Contractor has to ensure that adequate First Aid facilities with trained nurse are

available at work site for emergency purpose. This emergency set-up should
include, but not limited to, following

Male nurse (in shifts)
Oxygen set up
Breathing apparatus
Eye wash facility

Stretcher

Trauma blanket

Medicines.

9 I B"8%B 4 B!/ "/ "B4 "™ &I =98’ /1!

3 "4 1 "1-1"$l /=58"5 41)3B/B/ 9181 9=/ "/ " [/ 4]
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The amount towards penalties as above will be deducted from running bills of the
Contractor. The amount so collected above will be utilized for supporting the safety
activities at site. The decision of BHEL on above will be final and binding on the
Contractor.
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7 SERVICES OF EXPERIENCED PERSONNEL'S:
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In case contractor fails to provide above-mentioned manpower as desired by
BHEL, the latter shall have the right to hire such services from other agencies
at the risk and cost of the contractor. However, if BHEL does not utilize the
man months as per above provision, fully or partly; recovery at the rate of the
prevailing minimum wages at BARSINGSAR for the categories given plus 10%
will be made from the final bill of the contractor.
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In case contractor fails to provide above-mentioned manpower as desired by
BHEL, the latter shall have the right to hire such services from other
agencies at the risk and cost of the contractor. However, if BHEL does not
utilize the man months as per above provision, fully or partly a lump sum of
Rs 10,000/- (rupees ten thousands only) per man month for the un-utilised

man months will be recovered from the bills of the contractor.
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However, in case of overall reduction in contract value beyond 30%, the
contractor will be eligible for compensation as per the following provision:

“The actual executed value shall be raised by 10 % subject to the
condition that the total value of work executed plus increase as above
shall be limited to 70 % of the awarded contract value”

Contractors shall take above into account while quoting the unit rates quoted as per Rate
Schedule so as to take care of such variation during execution stage.
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(SPECIAL PROCESS) For Piping Systems of P91 material

7 (SPECIAL PROCESS) For Piping Systems, P91 material is envisaged for

Interconnecting piping between HP Stop Valve (L & R) to overload bypass
valve of TG. Special care is essential for carrying out the installation of this system
and strict quality norms and welding procedure will have to be followed at site. The
Contractor is advised to get familiarized with the work procedure. In addition to the
general clauses for Welding, HT and NDT given under specifications of this tender,
the following clauses will be applicable. This welding is to be carried out strictly
under the supervision of BHEL Engineer and all repairs etc will be carried out as per
the laid out procedure.

The details mentioned hereunder comprise of the major requirements for the
process. The Contractor has to provide all services and consumables required for
completion of the work.

Erection, welding, heat treatment and NDE works or as specified by the BHEL during

execution of PIPING OF P91 MATERIAL and for the combination of materials like
P-22 with P-91 or other combinations of alloy steels shall be the part of contract.
Some of the salient details in regards to P91 material are being indicated in the
clauses mentioned below however the erection, welding and NDT process are to be
done as per the procedure /specifications to be furnished by BHEL / as per the
instructions by site engineer.

7 Prior to erection, supplied pipes shall be inspected thoroughly and if any defect
like crack, lamination, and deposit noticed, the same shall be confirmed by
Liquid Penetrant Inspection (LPI). If confirmed, it shall be referred to BHEL.
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7 - Cutting of P-91 material shall be done by bandsaw / hacksaw /machining /
grinding only.

7 Edge preparation shall be done only by machining/ by chamfering machine. In
extreme cases, edge can be prepared by grinding with prior approval of BHEL.

7 During edge preparation care should be taken to avoid excessive pressure to
prevent heating up of the pipe edges.

7 7 All edge preparation done at site shall be checked by Liquid Penetration Test.
Weld built-up on edge preparation is prohibited.

7 @ The pipe fit-up for welds shall be carried out properly, as per drawing
specifications, by using temporary pipe clamps arranged by the contractor
to ensure proper alignment and root gap. Use of site manufactured clamps for
fit-up is acceptable. Neither tack welds nor bridge piece shall be used to
secure alignment. Partial root weld of minimum 20mm length by GTAW may
be allowed with the prior permission of BHEL engineers.

7 < Suitable reference punch marks shall be made on both the pipes (at about 200
mm from the EP) at least on four axis to facilitate U.T on weld joint.

7 ; Provide Enclosure for Welding area suitable for guarding against cold draught,
water and dust at all welding locations.

7 9 No pre-heating is required for fixing Thermocouples (of Ni-Cr / Ni — Al of 0.5
mm gauge size) with resistance spot welding.

7 Argon gas to be used both for purging as well as shielding shall be of 99.99
purity levels conforming to IS 5760-1998. Dry Argon gas with requisite quality
shall be 56.5.11used for purging the root side of weld. The gas flow rate to be
maintained during purging is 10 to 25 liters / minute and for shielding during
GTAW is 8 to 14 liters / minute

7 The purging dam (blank) shall be fixed on either side of the weld bevel prior to
Pre-heating. The dam shall be fixed inside the pipe and it shall be located away
from the heating zone. Purging is to be done for root welding (GTAW) followed
by two filler passes of SMAW in case of butt welds.

7 - Wherever possible, solid purging gas chambers are to be used which can be
removed after welding. If not possible, only water-soluble paper is to be used.

7 Wherever possible, solid purging gas chambers are to be used which can be
removed after welding. If not possible, only water-soluble paper is to be used.

7 Purging is not required in case of nozzle and attachment welds, when they are
not full penetration joints.

7 7 Start purging from inside of pipe when root temperature reaches 220 deg.
Centigrade. Provide continuous and adequate Argon gas to ensure complete
purging in the root area. The minimum preflushing time for purging before
start of welding shall be 5 minutes, irrespective of the pipe size.
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@ Preheating: Prior to start of pre-heating ensure that surfaces are clean and

free from grease, oil and dirt. Pre-heating temperature shall be maintained at
220 deg. Centigrade by using induction heating. The temperature shall be
ensured by using a calibrated autographic recorder and two calibrated
thermocouples fixed at 0 and 180 degree positions on both pipes 50 mm away
from the edge. The thermocouples shall be welded with spot welding machine.
The pre-heating arrangement shall be inspected and approved by BHEL
engineer. Alternate arrangements shall be made during power failure. Two
numbers additional square thermocouple are to be fixed for emergency use.
Gas burners shall be employed to maintain the temperature until the power
resumes.

< Welding: Root welding shall be done using GTAW process (as per WPS) five

minutes after the start of Argon purging. Filler wires shall be clean and free
from rust or oil. Argon purging shall be continued minimum two filler passes of
SMAW.

; Post Weld Heat Treatment: Heating shall be done by Induction heating /
resistance heating as per the procedure / specifications provided by the BHEL
engineers. Generally for pipe thickness less than 20mm, the resistance heating
may also be opted which shall be decided by BHEL site engineer in accordance
to technical specification for P91 materials. Generally the PWHT temperatures
for P-91 with P- 91 material shall be 760 + 10 Deg. C and the soaking time
shall be 2.5 minutes per mm of weld thickness, subject to a minimum of two
hours. The rate of Heating / Cooling is to be strictly maintained.

9The PWHT temperature shall not deviate from the values specified in the chart
range since any deviations to the specified holding temperature range, will
adversely affect the mechanical properties of the weldment and may lead to
rejection of the weldment. The weld joints should be kept dry. Under no
circumstances any water / liquid is allowed to come in contact with weld as well
as preheated portion of the pipe

The recording of time and temperature shall be continuously
monitored with a calibrated recorder right from pre-heating. This
shall be ensured at every one hour by site-authorized personnel of
contractor.

The width of the thermal insulation beyond the heating band shall be at least
two times the heating bandwidth on either side of the weldment.

o Al equipment like recorder, thermocouple, compensating cable, oven,

thermostat etc. should have valid calibration carried at BHEL approved labs.
The calibrated reports should be reviewed and accepted by calibration In-
charge at site prior to use.

Same procedures of welding and heat treatments shall be followed for the weld
joints repairs. The NDE shall be conducted for the entire weld joint.

All the NDE i.e. LPI, MPI, UT and hardness shall be performed on the weld

joints as per the standards/ specifications / direction of BHEL. The maximum
allowable hardness at weld and parent metal shall be 300 HV10. Joints having
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hardness above 300 HV shall be re-heat treated and hardness shall be checked
again.

7 Welders qualified as per ASME Section — IX and IBR on P-91 material shall
only be engaged for the welding of P91 materials. Welders shall have to
undergo all the training for above. The welders shall have to be tested
and qualified by BHEL site. Contractor shall arrange for the same and entire
expenditure towards this shall be borne by the Contractor.

@ Contractor shall deploy exclusive Engineer and Supervisor who will
be responsible for the completion of all activities from weld fit-up to
final clearance of weld joints after satisfactory NDE and acceptance
by BHEL / Customer / IBR.

< No interruption is allowed during preheating, welding and PWHT.

Hence all equipment for the purpose of power supply, welding, heating etc.
shall be kept available for the excegencies. Therefore all alternative
arrangements, Diesel generator for providing power to the welding and heating
equipment, reserve thermocouple connections, gas burner arrangement for
maintaining temperature etc.) shall be arranged by the contractor within the
normal scope of this contract. All the preventions / procedures to be ensured to
avoid abruption to on going heating / cooling process. Before start of erection,
welding and heat treatment process for P 91 materials all the associated
persons shall acquire complete knowledge on the subject from BHEL site
engineers to avoid metallurgical failures.

; The heating equipment shall be installed and commissioned wherever required

at site. For routine and breakdown maintenance, Contractor shall have to
deploy sufficient Manpower, Tools & Plants within his quoted rate. The
contractor shall provide electrical cables and switches required. All the
equipment shall be protected by providing covers or sheds at site by the
contractor.

:9 All the consumables to carry out the work for the P91 materials

required for welding and heating process i.e. filler wire, welding electrodes, K
type thermocouples fiberglass insulated with heavy duty T/C connector, heating
elements (annealing cables), compensating cables, insulating materials (glass
fiber cloth temperature rating 1260 o C, glass fiber cord dia 3 mm (twisted)
temp rating 1260 o C, ceramic fiber blanket RT grade density 96 kg / cub M-
temp rating 1260 o C, ceramic fiber rope fiber glass 12 mm dia.- temp rating
1260 o C), gas burner arrangement, all gases, purging dams, blanks, welding
electrodes, filler wires, etc. except those consumables supplied by BHEL units if
any shall be in the scope of contractor.

The following will have to be provided by the Contractor for P 91
material heating, welding & testing:

Heating Machine with Outgoing Cables

Suitable Power Backup ( DG Set ) as and when required.
Spot welding Machine for Fixing of Thermocouples
Calibrated Thermocouples

Calibrated temperature Recorder
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Contact Type calibrated temperature Gauge.
UT Testing and Hardness testing
Qualified operator for Induction Machine and DG Set

All cables for connecting Induction Machine and DG Set to Main Supply
along with Changeover System.

Welder Qualified as per ASME IX and IBR for P91 Materials. Welder
Qualification tests will be conducted at site.

Exclusive Trained Welding Engineer for Supervising P91 Welding and Heat
Treatment

Qualified NDE Engineer (Level -II ) and welding Supervisor ( Level-I)
Required GTAW and SMAW machines

Welding Machine for Demagnetizing along with cable and Residual Field
Indicator

Providing Enclosure for Welding area suitable for guarding against cold
draught, water and dust at all welding locations.

Providing of Argon purging for the welding operation (including supply of
consumables eg Water Soluble Paper / Aluminiun Dam arrangement.)

Providing of welding consumables.

Providing of Heating by Gas Burner as Standby Arrangement.
Providing of Baking ovens and portable ovens

Providing Band Saw/ hacksaw/ Grinder for Cutting with tools.
Providing machining for Edge preparation

Providing of LPI and MPI Facility as specified in the Welding process,
including supply of all consumables.

Providing and applying insulation band as specified in the welding
procedure.

Above comprises of the major requirements for the process. The Contractor has to
provide all equipments, services and consumables including electrodes and fillers etc.
for completion of the work.

DG set for backup power supply, provided by contractor for construction and
heat treatment activities is to be operated by the contractor bi-weekly / as
specified by the supplier to ensure its healthiness during excegencies of power
failure for heating processes of P91 materials on account of power failures.
Cables and switches, required fuels and other consumables & its operations and
maintenance shall be in the scope of contractor within the awarded value.

The contractor shall arrange welding Machine for Demagnetizing material along
with cable and Residual Field Indicator.
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Contractor has to mobilise adequate resources to meet BHEL's commitments to their
customer as indicated from time to time. In case due to reasons not attributable to

the contractor, the work gets delayed and additional manpower / resources
have to be mobilized so as to expedite the work to meet various milestones,
same shall be done within the quoted rates as per Rate Schedule, at no extra
cost to BHEL. In the event the contractor fails to respond to these requirements,
BHEL shall take appropriate actions to meet BHEL's commitments to its

customer in line with the provisions of General Conditions of Contract.
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0.5% of the awarded contract value on start of pre assembly work by deploying at
least one number of 18/ 20 T crane and one number of 15/20 T trailer with pulling unit
in working condition at site.

2 x 0.25% of the awarded contract value on placement of condenser base plate on
foundation after pre assembly & certification by BHEL Engineer for its correctness.
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FORMAT FOR NO DEVIATION CERTIFICATE
(To be submitted in the bidder's letter head)

Bharat Heavy Electricals Limited
Power Sector — Northren Region,
Plot No. 25, Sector - 16A,
Distt. Gautam Budh Nagar,
NOIDA - 201 301.INDIA

Sub.: No Deviation Certificate for the Erection, testing, commissioning and trial operation
of and handing over of 2X125 MW TG set with auxiliaries and piping of unit # 1 &2,
"4 $4 " ) - )+ HH

Dear Sirs,

With reference to above, this is to confirm that as per tender conditions, we have visited
site before submission of our offer and noted the job content & site conditions etc. We also
confirm that we have not changed / modified the tender documents as appeared in the
website and in case of observance at any stage, it shall be treated as null and void. We
hereby confirm that we have not taken any deviation from tender clauses together with
other references as enumerated in the above referred NIT and confirm our acceptance to
reverse auctioning process and we hereby convey our unqualified acceptance to all terms
and conditions as stipulated in the tender and NIT. In the event of observance of any
deviation in any part of our offer at a later date whether implicit or explicit, the deviations
shall stand null & void.

We confirm to have submitted offer strictly in accordance with tender instructions.

Thanking you,

Yours faithfully,

(Signature, date & seal of authorized
representative of the bidder)
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