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FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES FOR SHORTFALL IN PERFORMANCE AND 
GUARANTEE TESTS 

The terms ‘’Performance Guarantees’’ wherever appears in this document shall have the 
same meaning and shall be synonymous to’’ Functional Guarantees’’ Similarly the term 
‘’Performance Tests’’ wherever appears in this document shall have the same meaning and 
shall be synonymous to ‘’Guarantee Test(s)’’.

The term ‘’BMCR’’ (Boiler Maximum Continuous Rating) appearing in the Technical 
Specification shall mean the maximum continuous steam output of Steam Generator at super 
heater outlet at rated parameters.

The term ‘’TMCR’’(Turbine Maximum Continuous Rating) appearing in the technical 
specification shall mean 800 MW electrical power output at generator terminals(power at 
generator terminals) under rated steam parameters VWO condition of turbine with suitable 
bypass arrangement plus maximum heat cycle make-up. 

1.00 PERFORMANCE GUARANTEES 

            General Requirements 

1.01 The Bidder shall guarantee that the equipment offered shall meet the rating and performance 
requirements stipulated for various equipment covered in this specifications. 

1.02 The guaranteed performance parameters furnished by the bidder in his offer, shall be without 
any tolerance values whatsoever and all margins required for instrument inaccuracies and 
other uncertainties shall be deemed to have been included in the guaranteed figures. 

1.03 The bidder shall conduct performance test and demonstrate all the guarantees covered herein 
during performance guarantee/acceptance test. The various tests which are to be carried out 
during performance guarantee/acceptance tests are listed in the specification. The guarantee 
tests shall be conducted by the bidder at site in presence of BHEL / CUSTOMER on each unit 
individually.

1.04 All costs associated with the tests including cost associated with the supply, calibration, 
installation and removal of the test instrumentation, shall be included in the bid price. 

1.05 It is the responsibility of the contractor to perform the Performance Guarantee/Acceptance test 
as specified in this subsection. The performance tests will be performed using only the normal 
number of BHEL/Customer supplied operating staff. Bidder shall only be used for instructional 
purposes or data collection.

1.06 All instruments required for performance testing shall be of the type and accuracy required by 
the code and prior to the test, the Bidder shall get these instruments calibrated in an 
independent test Institute approved by BHEL/Customer. All test instrumentation required for 
performance tests shall be supplied by the contractor and shall be retained by him upon 
satisfactory completion of all such tests at site. All calibration procedures and standards shall 
be subjected to the approval of the Employer. The protecting tubes, pressure connections and 
other test connections required for conducting guarantee test shall conform to the relevant 
codes.

1.07 Tools and tackles, thermowells (both screwed and welded) instruments/devices including flow 
devices, matching flanges, impulse piping & valves etc. and any special equipment, required 
for the successful completion of the tests, shall be provided by the contractor free of cost. 

1.08 The Performance / Acceptance test shall be carried out as per the agreed procedure. The PG 
test procedure including demonstration tests shall be submitted as indicated in 
drawing/documents submission schedule and finalization of the PG test procedure shall be 
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done within 180 days from the date of Notification of Award. After the conductance of 
Performance test, the contractor shall submit the test evaluation report of Performance test 
results to Employer promptly but not later than one months from the date of conductance of 
Performance test. However, preliminary test reports shall be submitted to the Employer after 
completing each test run. 

The P&G test procedures shall be submitted for equipments/ system & subsystem under 
Contractor's scope for all Guarantees under category I, II & III as mentioned below, as per 
latest International codes / standard including correction curves, meeting the specification 
requirements along with sample calculations & detailed activity plan of preparation (including 
test instrumentation), conductance and evaluation of Guarantees. 

1.09 The contractor shall submit for Employer’s approval the detailed Performance Test procedure 
containing the following minimum requirements: 

a) Object of the test. 
b) Various guaranteed parameters & tests as per contract. 
c) Method of conductance of test and test code. 
d) Duration of test, frequency of readings & number of test runs. 
e) Method of calculation. 
f) Correction curves. 
g) Instrument list consisting of range, accuracy, least count, and location of instruments. 
h) Scheme showing measurement points. 
i) Sample calculation. 
j) Acceptance criteria. 
k) Any other information required for conducting the test. 

1.10 In case during performance guarantee tests, it is found that the equipment/system has failed 
to meet the guarantees, the bidder shall carry out all necessary modifications and/or 
replacements to make the equipment/system comply with the guaranteed requirements at no 
extra cost to the BHEL / CUSTOMER and re-conduct the performance guarantee test(s) with 
BHEL / CUSTOMER’s consent. However if the specified performance guarantee(s) are still 
not met but are achieved within the Acceptable shortfall limit specified in the specification, 
BHEL / CUSTOMER will accept the equipment/system/plant after levying liquidated damages 
as mention in the specification. If, however, the demonstrated guarantee(s) continue to be 
more than the stipulated Acceptable Shortfall Limit, even after the above 
modifications/replacements within ninety (90) days or a reasonable period allowed by the 
BHEL / CUSTOMER, after the tests have been completed, the BHEL / CUSTOMER will have 
the right to either of the following: 

a) For Category-I Guarantees 

Reject the equipment/system/plant and recover from the bidder the payments already made. 
OR

Accept the equipment/system/plant after levying liquidated damages as specified hereunder. 
The liquidated damages, for shortfall in performance shall be levied separately for each unit. 
The rates indicated are on station basis and per vessel basis respectively. The liquidated 
damages shall be pro-rated for the fractional parts of the deficiencies. The performance 
guarantees coming under this category shall be called ‘Category-I’ Guarantees. 

b) For Category-II Guarantees 

Reject the equipment/system/plant and recover from the bidder the payments already made. 
The performance guarantees under this category shall be called ‘Category-II’ Guarantees. 
Conformance to the performance requirements under category-II is mandatory. 
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c) For Category-III Guarantees 

Reject the equipment/system/plant and recover from the bidder the payments already made. 

OR
Accept the equipment/system after assessing the deficiency in respect of the various ratings, 
performance parameters and capabilities and recover from the contract price an amount 
equivalent to the damages as determined by the BHEL/CUSTOMER. Such damages shall, 
however be limited to the cost of replacement of the equipments/systems replacement of 
which shall remove the deficiency so as to achieve the guarantee performance. These 
parameters / capacities shall be termed as Category-III, guarantees. 

2.00 GUARANTEES UNDER CATEGORY I        

NIL

3.00 GUARANTEE UNDER CATEGORY –II 

 NIL 

4.00 GUARANTEE UNDER CATEGORY –III 

      CONDENSATE POLISHING PLANT (CPP) 

5.00 Following shall be guaranteed by the Bidder in the relevant Guarantee Schedule of the Bid 
Document and falls under “GUARANTEE UNDER CATEGORY –III”: 

a. Normal Operating Condition: 

i. Design Flow of each Service Vessel of Condensate Polishing Plant to be guaranteed. 

ii. Guaranteed service Cycle (Period between two successive regenerations) of each service 
vessel shall be 168 hours as indicated elsewhere in technical specification. 

iii. Bidder shall guarantee the number of hours of operation of each service vessel in 
hydrogen cycle mode. 

iv. Quantity of Chemicals (30% HCl & 48% NaOH) per regeneration of each service vessel 
shall be guaranteed.  Bidder to refer Technical Specification regarding minimum 
regeneration level to be employed while furnishing the guaranteed chemical consumption 
figures.

v. Effluent Quality of Condensate:  

� With specified Design Flow, influent quality, each CPU Vessel regenerated with 
Guaranteed quantity of Chemical (Acid & Alkali), shall be guaranteed to maintain the 
effluent quality as specified in technical specification throughout the cycle (i.e. period 
between two successive regenerations) of 168 hours. No shortfall in guaranteed effluent 
quality will be accepted by the BHEL / customer during the service cycle. 

� Throughout the Service Cycle, each Service vessel regenerated with guaranteed 
chemicals shall treat the condensate with influent crud level of 100 ppb at its design Flow 
and crud level of condensate at vessel outlet shall be guaranteed to be less than 5 ppb. 
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b. Unit Start up Condition     

� Effluent quality at outlet of each CPU service vessel at its rated design flow and design 
service length between two regenerations (as specified in technical specifications) for which 
CPU is designed. No shortfall   in maintaining the guaranteed effluent quality will be 
accepted by BHEL / CUSTOMER. 

c. Pressure drop across the CPU service vessel (as defined in specification) in clean and 
dirty condition of resin at rated design flow. 

d. Complete transfer (100%) of resin from service vessel to regeneration vessel shall be 
guaranteed and demonstrated. 

e. Vibration, parallel operation of all the pumps and blowers at the rated duty point shall be 
demonstrated at site. 

f. Noise 

All the plant, equipment and systems covered under this specification shall perform 
continuously without exceeding the noise level over the entire range of output and 
operating frequency specified in Technical Specification. 

Noise level measurement shall be carried out using applicable and internationally 
acceptable standards. The measurement shall be carried out with a calibrated integrating 
sound level meter meeting the requirement of IEC 651 or BS 5969 or IS 9779. 

Sound pressure shall be measured all around the equipment at a distance of 1.0 m 
horizontally from the nearest surface of any equipment/ machine and at a height of 1.5 m 
above the floor level in elevation. 

A minimum of 6 points around each equipment shall be covered for measurement. 
Additional measurement points shall be considered based on the applicable standards and 
the size of the equipment. The measurement shall be done with slow response on the A - 
weighting scale. The average of A-weighted sound pressure level measurements 
expressed in decibels to a reference of 0.0002 micro bar shall not exceed the guaranteed 
value. Corrections for background noise shall be considered in line with the applicable 
standards. All the necessary data for determining these corrections, in line with the 
applicable standards, shall be collected during the tests. 
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1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

The equipment and services to be provided by bidder under this specification shall be as detailed 
here below but shall not be limited to the following: 

a) Services and Equipment as per “Electrical Scope between BHEL and Vendor”. 

b) Any item/work either supply of equipment or erection material which have not been 
specifically mentioned but are necessary to complete the work for trouble free and efficient 
operation of the plant shall be deemed to be included within the scope of this specification. 
The bidder without any extra charge shall provide the same. 

c) Supply of mandatory spares as specified in the specifications of mechanical equipments.  

d) Electrical load requirement for Condensate Polishing Unit (CPU). 

e) All equipment shall be suitable for the power supply fault levels and other climatic conditions 
mentioned in the enclosed project information. 

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be subject 
to customer / BHEL approval without any commercial and delivery implications to BHEL. 

g) Various drawings including GA drg, data sheet as per required format, quality plans, 
calculations, test reports, test certificates, operation and maintenance manuals, 
characteristic curves, wiring diagrams/schemes etc. shall be furnished as specified at 
contract stage. All documents shall be subject to customer / BHEL approval without any 
commercial implications to BHEL. 

h) The sub-vendor list for various electrical items is subject to BHEL/Customer approval without 
any commercial implications.

i) Motors shall meet minimum requirement of Electric motor specification. 

j) Purchaser will furnish data sheets to the vendor after award of contract. Vendor shall furnish 
filled in data sheets meeting the specification requirements. 

k) Vendor to clearly indicate equipment locations and local routing lengths in their cable listing 
furnished to BHEL. 

l) Cable BOQ worked out based on routing of cable listing provided by the vendor for “both 
end equipment in vendor’s scope” shall be binding to the vendor with +10 % margin to take 
care of slight variation in routing length & wastages.  

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR ELECTRICAL & 
TERMINAL POINTS: 
Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

3.1 Bidder shall confirm total compliance to the electrical specification without any deviation 
from the technical / quality assurance requirements stipulated. In line with this, the bidder 
as technical offer shall furnish two signed and stamped copies of the following: 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001
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a) A copy of this sheet “Electrical Equipment Specification for Condensate Polishing Unit 
(CPU) and sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature 
and company stamp. 

b) Electrical load requirement. 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type 
test certificates, technical literature, etc, is required during tender stage. Any such 
submission even if made, shall not be considered as part of offer. 

4.0 LIST OF ENCLOSURES

4.1 Electrical scope between BHEL & vendor  
4.2 Technical specification – Specification for Electric Motors/Actuators  
4.3 Datasheets & quality plan for motors. 
4.4 Load Data Format. (Annexure –II) 
4.5 BHEL Cable listing format (Annexure –III) 
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ANNEXURE-I 
SUB-VENDOR LIST

The list of approved make of the LT Motors are as mentioned below: 

However, the final list of makes for the LT Motors is subjected to BHEL/Customer 
approval, during contract stage, without any commercial implications.

S.No. LIST OF LT MOTORS 
1. BHARAT BIJLEE LTD. 
2. CROMPTON GREAVES 
3. ASEA BROWN BOVERI 
4. KIRLOSKAR ELECTRIC CO LTD. 
5. NGEF 
6. SIEMENS 

7. MARATHON 

8. GE-POWER 

9. RAJINDRA ELECT INDUSTRIES 
10. LAXMI HYDRAULICS PVT. LTD 

THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 374 of 701



SPECIFICATION NO.: PE-TS-408-155-A001 
VOLUME   II-B 
SECTION –C3 

REV. NO.  00 

�

TITLE:
1X800 MW WANAKBORI STPP 
TECHNICAL SPECIFICATION  

CONDENSATE POLISHING UNIT 

ELECTRICAL LOAD DATA FORMAT 

Page 375 of 701



LO
A

D
 T

IT
LE

 

R
A

TI
N

G
 (K

W
 / 

A
) 

UNIT (U)/STN (S) 

N
os

.

VOLTAGE CODE* 
FEEDER CODE** 
EMER. LOAD (Y) 
CONT.(C)/ INTT.(I) 

STARTING TIME 
>5 SEC (Y) 

LO
C

A
TI

O
N

 
B

O
A

R
D

 
N

O
.

C
A

B
LE

 

BLOCK CABLE 
DRG. No. 

C
O

N
T

R
O

L
C

O
D

E
R

EM
A

R
K

S 
LO

A
D

 
N

o.

VE
R

IF
IC

A
TI

O
N

 F
R

O
M

 
M

O
TO

R
D

A
TA

SH
EE

T 
(Y

/N
)  

K
K

S 
N

O
 

N
A

M
E 

PL
A

TE
 

M
A

X.
 

C
O

N
T.

D
EM

A
N

D
 

(M
C

R
)

RUNNING 
STANDBY 

SI
ZE

C
O

D
E

N
O

s

1 
2 

3
4

5
6

7
8

9
10

11
 

12
 

13
 

14
 

15
 

16
 

17
 

18
 

19
 

20
21

 

N
O

T
E

S:
1.

 C
O

LU
M

N
 1

 T
O

 1
2 

&
 1

8 
SH

A
LL

 B
E 

FI
LL

ED
 B

Y 
TH

E 
R

EQ
U

IS
IT

IO
N

ER
 (O

R
IG

IN
A

TI
N

G
 A

G
EN

C
Y)

; R
EM

A
IN

IN
G

 C
O

LU
M

N
S 

A
R

E 
TO

 B
E 

FI
LL

ED
 U

P 
B

Y 
PE

M
 (E

LE
C

TR
IC

A
L)

/ C
U

ST
O

M
ER

 
2.

 A
B

B
R

EV
IA

TI
O

N
S 

: *
 V

O
LT

A
G

E 
C

O
D

E 
(7

):-
 (a

c)
 A

=1
1 

K
V,

 B
=6

.6
 K

V,
 C

=3
.3

 K
V,

 D
=4

15
 V

, E
=2

40
 V

 (1
 P

H
), 

F=
11

0 
V 

(c
c)

: G
=2

20
 V

, H
=1

10
 V

, J
=4

8 
V,

 K
=+

24
V,

 L
=-

24
 V

 
: *

* F
EE

D
ER

 C
O

D
E 

(8
):-

 U
=U

N
ID

IR
EC

TI
O

N
A

L 
ST

A
R

TE
R

, B
=B

I-D
IR

EC
TI

O
N

A
L 

ST
A

R
TE

R
, S

=S
U

PP
LY

 F
EE

D
ER

, D
=S

U
PP

LY
 F

EE
D

ER
 (C

O
N

TA
C

TE
R

 C
O

N
TR

O
LL

ED
) 

LO
A

D
 D

A
TA

 
(E

LE
C

TR
IC

A
L)

 

JO
B

 N
O

.
40

8
O

R
IG

IN
AT

IN
G

 A
G

EN
C

Y
PE

M
 (E

LE
C

TR
IC

A
L)

 
PR

O
JE

C
T 

TI
TL

E
1X

80
0 

M
W

 W
A

N
A

K
B

O
R

I T
PS

N
A

M
E 

D
A

TA
 F

IL
LE

D
 U

P 
O

N
SY

ST
EM

C
O

N
D

EN
SA

TE
 P

O
LI

SH
IN

G
 U

N
IT

SI
G

N
. 

D
A

TA
 E

N
TE

R
ED

 O
N

D
EP

TT
. /

 S
EC

TI
O

N
M

A
X

SH
EE

T 
1

O
F 

1
R

EV
. 0

0
D

E’
S 

SI
G

N
. &

 D
A

TE

A
N

N
EX

U
R

E-
II

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

P
a

g
e

 3
7

6
 o

f 
7

0
1



SPECIFICATION NO.: PE-TS-408-155-A001 
VOLUME   II-B 
SECTION –C3 

REV. NO.  00 

�

TITLE:
1X800 MW WANAKBORI STPP 
TECHNICAL SPECIFICATION  

CONDENSATE POLISHING UNIT 

CABLE SCHEDULE FORMAT
ANNEXURE III 

UNIT
CABLE NO  FROM  TO  PURPOSE  

CABLE
SCOPE 
(BHEL PEM/ 
VENDOR)

REMARKS CABLE
SIZE

PATH CABLE 
NO

TENTATIVE
CABLE LENGTH  

         
         
         
         
         
         
         
         
         
         
         
         
         

Page 377 of 701



SPECIFICATION NO.: PE-TS-408-155-A001 
VOLUME   II-B 
SECTION –C3 

REV. NO.  00 

�

TITLE:
1X800 MW WANAKBORI STPP 
TECHNICAL SPECIFICATION  

CONDENSATE POLISHING UNIT 

TECHNICAL REQUIREMENTS FOR LV MOTORS 

Page 378 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 379 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 380 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 381 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 382 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 383 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 384 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 385 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 386 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 387 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 388 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 389 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 390 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 391 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 392 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 393 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 394 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 395 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 396 of 701



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-408-155-A001

Page 397 of 701




