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Volume 2 

,Section-II, M4
2 4.2.2

 Butterfly Valve House Crane:

The general arrangement of the crane shall be in 

accordance with the BF Valve House layout drawings 

enclosed and as described in the specification at 

various places.

VOLUME II

SECTION II

M-7 – HVAC 

System

1 7.1

 SCOPE

2

VOLUME II

SECTION II

M-7 – HVAC 

System

1 7.1

 SCOPE Bidder understands that HVAC system for acccess tunnel for surge shaft and  

pressure shaft is not in bidder's scope.

Please confirm scope.

In case same is in bidder's scope, please furnish technical specification for HVAC 

system along with tunnel layout drawings.

It is confirmed that HVAC system for acccess 

tunnel for surge shaft and  pressure shaft is 

not in bidder's scope.

VOLUME II

SECTION II

M-7 – HVAC 

System

2 7.2.1

…………..All ventilation and air-conditioned areas will 

be designed to maintain a positive pressure. Air 

changes in accordance to IS-4720, applicable for 

Surface Hydel Stations, will also be applicable for this 

Power House………

Pre Bid Technical Clarification No.5 dtd 28.07.2025 to NIB No.477  dtd 26.02.2025 for EPC execution of EM Works of 240MW Heo HEP. 

This is to confirm that HVAC system for BF 

Valve House shall be within the scope of 

bidder.

Dry Type Ventilation system is envisaged for 

the BF Valve House.

Supply, Exhaust, Rate of air change per hour 

and other design parameters shall be  as per 

system requirements and relevant IS/ IEC 

codes.

The temperature of ventilated area shall be 

maintained at max. 5º C above ambient. 

Number of air changes as per specification 

shall be maintained.

As per Section M7 – HVAC System, the requirements of HVAC system for BF Valve 

House including the associated access tunnel, is not  specified in bidder's scope. 

Bidder requests customer to review and confirm the same.

In case the HVAC system is in bidder’s scope, bidder proposes the following system 

type and design details for your review and approval:

System Type:

Dry-type ventilation system with 100% fresh air, achieved through 2 x 100% 

centrifugal supply and exhaust fans. The supply air will be delivered via a ducted 

system, while the exhaust air will be discharged without ducts.

Capacity Design:

The ventilation system for the BF Valve House shall be designed with consideration 

of maximum of following:

A maximum air change rate of 2.0 air changes per hour, or

The heat dissipation rate of equipment, ensuring that the internal design 

temperature does not exceed 5.0°C above the maximum ambient temperature of 

40.0°C.

Fan Location:

The centrifugal fans for both supply and exhaust will be installed near the entrance 

adit of the respective tunnels. Adequate space for the installation and 

maintenance of these fans shall be provided by customer.

1

3

Design inside temperature condition which are to be maintained for ventilated 

area are not specified in technical specification.

Bidder is considering maximum inside temperature in ventilation areas to be 

maintained by AHU system as 35.0 
0
 C.

Customer is requested to review and confirm the inside temperature condition to 

be maintained.
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VOLUME II

SECTION II

M-7 – HVAC 

System

3

7.3 Basic 

Dimensio

ns and 

Ratings

7.3.1 Design condition

The maximum and minimum ambient temperature 

and relative humidity for the design of the HVAC 

system in summer and winter shall tentatively 

considered as follows:

Summer: 40° C & 100% max. Relative Humidity

Winter: 1° C & 39% min. Relative Humidity.

The maximum and minimum river water temperatures 

during the year shall tentatively be considered as 20° 

C and 8°C respectively.

4

VOLUME II

SECTION II

M-7 – HVAC 

System

1 7.1

 SCOPE Requirement of HVAC system for barrage and Tato-1 intake gate area is not 

specified in the scope of bidder in the tender specification. We understand that 

since rooms in theses  ares are far & separately located wrt Heo's power house,  

HVAC requirement for rooms (including for bidder supplied panels) in these areas 

shall not be in bidder's scope.

In case, any such requirement is to be considered by bidder, please specifiy the 

scope, system & design requirements to be considered by bidder alongwith layout 

drawings of barrage and Tato-1 intake gate areas.

Please confirm.

Requirement of HVAC system for barrage and 

Tato-1 intake gate area is not in the bidder's 

scope.

The temperature of ventilated area shall be 

maintained at max. 5º C above ambient. 

Number of air changes as per specification 

shall be maintained.

3

Design inside temperature condition which are to be maintained for ventilated 

area are not specified in technical specification.

Bidder is considering maximum inside temperature in ventilation areas to be 

maintained by AHU system as 35.0 
0
 C.

Customer is requested to review and confirm the inside temperature condition to 

be maintained.
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5 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.9 1.9 Smooth, 
Stable and 
Quiet 
Operation and 
Noise Limit

11 of 83 3. The peak-to-peak pressure pulsation at any of the 4 taps 
located below the
runner shall not exceed 3% (6% peak to peak) of the rated 

Considering the project paramters and project 
specific speed range, the pressure pulsation 
requirement is stringent.
We propose to modify the pressure pulsation 
requirement as follows:
"The peak pressure pulsations at any of the 4 
taps located below the runner shall not exceed 3 % 
(6% peak to peak) of the rated net head at rated 
Power."
Kindly accept.

As per technical 
specification.

The specifed clause has ambiguity and state the 
two different requirement of 3% peak to peak and 
6% peak to peak pressure pulsation. 
Hence, We propose to correct the clause and 
modify the pressure pulsation requirement as 
follows:
"The peak pressure pulsations at any of the 4 taps 
located below the runner shall not exceed 3 % (6% 
peak to peak) of the rated net head at rated 
Power."
Kindly confirm.

The Clause stands corrected as;
"The peak to peak  pressure pulsations at any of the  

taps located below the runner shall not exceed 3 % of 
the rated net head".

6 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.9 1.9 Smooth, 
Stable and 
Quiet 
Operation and 
Noise Limit

11 of 83 4. The peak-to-peak power pulsations shall not exceed 1% 
of the rated power.

Considering the project paramters and project 
specific speed range, the power pulsation 
requirement is stringent.
We propose to modify the power pulsation 
requirement as follows:
"The peak power pulsations shall not exceed 
2% of the rated power.
(Ignoring however any isolated sharp peaks)."
Kindly accept.

As per technical 
specification.

Based on the defined project rating and speed, the 
resonace is foressen in the project and which will 
lead to the higher power pulsation. As project 
rating and speed is fixed and bidder can not deviate 
from this, hence we propose to modify the power 
pulsation requirement as follows:
"The peak power pulsations shall not exceed 2% of 
the rated power. (Ignoring however any isolated 
sharp peaks)."
Kindly accept.

The Clause stands corrected as;
"The peak to peak  Power pulsations shall not exceed 
1% of the rated Power (Ignoring however any isolated 

sharp peaks).

7 PTS-Mechanical,
Volume II, 
Section-II,
M-1 Turbine and 
MIV

1.19 1.19 Cavitation 
pitting guarantee

17 of 83 Excessive pitting shall be defined as the removal of metal from 
runner and other water
passage components, exceeding a weight of W = 0.05 D2per 1000 
hours of operation

removed due to
cavitation in kilograms and D is the throat or discharge diameter of 
runner in metres.
If the guarantee expires before 8000 hours or operation the weight 
loss for guarantee
purpose shall be on pro-rata basis.
In case of excessive cavitation the Contractor shall, at his cost, 
correct the condition
by reshaping or resurfacing, grinding, polishing, building up by 
welding or by any other
means and rectify/ replace the parts thus affected and carry out such 
modifications in
design and such improvement in the manufacture and finish as may 
be required to minimize and contain cavitation pitting within 
permissible limit. The replacement shall
be subject to the same guarantees as per the original equipment.

Any revolving cavitation guarantee shall not be offered. In 
case of excessive cavitation pitting and after modification/ 
repair/ replacment, cavitation guarantee shall be extended 
by 12 months from the time such replacement/repair 
subject to maximum time period of thirty-six (36) months 
from the date of putting plant and equipment into operation.
Kindly accept.

Bid stipulation shall 
prevail.

We understand that cavitaion warranty period shall be 
limited/ capped as per clause 34 guarantee/ warranty of 
Sec-IIIA: General Conditions of Contract. Kindly confirm. 

Cavitation  Guarantee is not covered under  clause 34 
guarantee/ warranty of Sec-IIIA: General Conditions of 

Contract.

8

Volume II
Section III
Tender 
Drawings

-

Power house 
general 
arrangement 
cross section-
A & B
WAP/Heo/E&
M/TD/01 & 02

- Draft Tube dimensions : Depth, length, exist width/ height

We understand that the draft tube dimensions 
(bottom point elevation, length, exit height & exit 
width) defined in the power house cross section 
and plan drawing are preliminary/ tentative. 
However, final dimensions of draft tube shall be 
defined by bidder based on the selected hydraulic 
solution and shall be informed in bid. Kindly accept.

The power house 
dimensions and layout 
has already been 
freezed. No Change in 
these dimesions shall 
be accepted on the 
acoount of change in 
draft tube dimensions.

The specifed draft tube exit width of 7.0m is on very 
higher side which may lead to the flow seperation 
in draft tube. Hence, we request to allow the bidder 
to select draft tube exit width  (less than 7.0m) as 
per hydraulic requirement. The other dimensions of 
draft tube shall be maintained as per specification/ 
drawings. Kindly confirm. 

Bidders may adopt dimensions of flow path 
components as per their optimal design provided that 

the Power House dimensions and Layout remains 
unchanged.

9

PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.23

1.23 Model 
test report
Model 
Acceptance

22 of 83

Model Acceptance
3. If the model fails to meet the guarantees and 
requirements, it shall be optional for the Engineer-of-
Contract to conditionally accept the model and direct the 
Contractor to modify the model until it complies with the 
requirements. All expenses involved for the modifications 
and subsequent model tests shall be borne by the 
Contractor.

We kindly resquest you to modify the model 
acceptance clause in line to clause 1.2.4 (f) of Vol-
II, Sec-II of Tato-I Tender specification

"3. If the model fails to meet the guarantees and 
requirements, the penalty shall be imposed upto 
shortfall in WAE up to 1.5% as per LD defined in 
caluse 1.18. 
If the Model WAE falls below the guaranteed figure 
by more than 1.5%then turbine may be subjected 
to rejection."
Kindly confirm.

Bid stipulations shall prevail.

A. Hydraulic

B. Turbine
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10 PTS-Mechanical,
Volume II, 
Section-II,
M-1 Turbine and 
MIV

1.24 Design and 
Construction

22 of 83 Design Stress Limits:
Under the most severe operating conditions, the unit stresses in the 
materials shall not exceed the values shown in table

For other materials, not covered in table used in the construction of 
the turbine and associated equipment, the maximum stresses in 
tension or compression due to the most severe conditions occurring 
in normal operation shall exceed neither one-fifth of the yield strength 
of the material. Maximum stresses in shear shall not exceed 210 
kg/sq. cm. in components made of cast iron and shall not exceed 
60% of the allowable stresses in tension for other materials.

The design stress limit shall be followed as for the 
conditions occurring in normal operation shall not exceed 
one-half (1/2) of the yield strength of the material and for 
the most severe operating conditions like pressure test and 
runaway  speed etc. the stresses shall not exceed three-
fourth (3/4) of the yield strength.

For other materials, not covered in table used in the 
construction of the turbine and associated equipment, the 
maximum stresses in tension or compression due to the 
most severe conditions occurring in normal operation shall 
exceed one-half (1/2) of the yield strength of the material.

Please review the requirement and confirm the above 
mentioned stress criteria as followed for the hydro turbines 
world wide based on the advanced tool/ software's 
calculations.

Bid stipulation shall prevail. Again it is requested to follow the bidder standard design 
practice with respect to stress criteria as follows below 
The design stress limit shall be followed as for the 
conditions occurring in normal operation shall not exceed 
one-half (1/2) of the yield strength of the material and for 
the most severe operating conditions like pressure test and 
runaway  speed etc. the stresses shall not exceed three-
fourth (3/4) of the yield strength.
For other materials, not covered in table used in the 
construction of the turbine and associated equipment, the 
maximum stresses in tension or compression due to the 
most severe conditions occurring in normal operation shall 
exceed one-half (1/2) of the yield strength of the material.
Please review the requirement and confirm the above 
mentioned stress criteria as followed for the hydro turbines 
world wide based on the advanced tool/ software's 
calculations.

Bid stipulations shall prevail.

11 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.24 Design and 
Construction

24 of 83 Material selection and standards: Material IS 2062 E250/ E350, IS S235 J2/ 355 J2/ 
Equivalent for stay ring & Stay Vanes, Spiral 
Casing, Draft Tube Cone, Discharge ring,  Bearing 
Housing, Bottom Ring, Head Cover, Servomotor 
Body, Piston & Rings shall also be acceptable in 
addition to the mentioned in tender specification as 
these standard materials for the similar type of 
Turbines are accepted worldwide also and worked 
successfully.

Bid stipulation shall prevail.Requested to accept the below material also as 
these are specifically suitable for this type and size 
of the machine.

Material IS 2062 E250/ E350, IS S235 J2/ S355 J2/ 
Equivalent for stay ring & Stay Vanes, Spiral 
Casing, Draft Tube Cone, Discharge ring,  Bearing 
Housing, Bottom Ring, Head Cover, Servomotor 
Body, Piston & Rings shall also be acceptable in 
addition to the mentioned in tender specification as 
these standard materials for the similar type of 
Turbines are accepted worldwide also and worked 
successfully.

Any alternative material offered must be equivalent or 
better than the material specified in the Tender 
specification both in terms of chemical composition 
and material properties. However, detail comparison of 
chemical composition,  material properties  and 
evidence of use successfully in similar other projects 
must be submitted to the Purchaser for approval during 
detail engineering stage.

12 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.24 Design and 
Construction

25 of 83 Material selection and standards: For coupling bolts/ shear element material shall 
also be considered as 34CrNiMo6/ 42CrMo4/ 
Equivalent.

For other parts the bolts material shall be 
considered as A4-70, C3-80, 8.8 OR Equivalent.

Above bolt/ coupling materials are standard 
materials for all type of hydro turbine and 
successfully accepted globally.

Bid stipulation shall prevail.Requested to accept the below material as these 
are standard materials for all type of hydro turbine 
and successfully accepted globally.

For coupling bolts/ shear element material shall 
also be considered as 34CrNiMo6/ 42CrMo4/ 
Equivalent.

For other parts the bolts material shall be 
considered as A4-70, C3-80, 8.8 OR Equivalent.

Any alternative material offered must be equivalent or 
better than the material specified in the Tender 
specification both in terms of chemical composition 
and material properties. However, detail comparison of 
chemical composition,  material properties  and 
evidence of use successfully in similar other projects 
must be submitted to the Purchaser for approval during 
detail engineering stage.

13 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.25 Fixed/embedd
ed component

26 of 83 Spiral case:
The embedding of the spiral casing in concrete is proposed 
to be carried out with the suitable pressure to withstand 
maximum possible hydraulic and other forces acting on it.

Embedment hydraulic pressure during spiral casing 
concreting shall be 70% of minimum static head.
Please review the requirement and confirm.

Bid stipulation shall prevail.Embedment hydraulic pressure during spiral 
casing concreting shall be mutually discussed and  
agreed during the contract signing stage.

Please review the requirement and confirm.

Bid stipulation shall prevail.

14 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.20 Other 
Guarantees

18 of 83 Cooling Water Failure Duration Withstand Capacity

The turbine guide bearing shall be designed & guaranteed 
to withstand operation for a period of at least 15 minutes for 
the condition of cooling water supply getting cut off for any 
reason without suffering or incurring any damage after 
which period the turbine shall be signaled to stop and shall 
come down to stand still safely.

The requirement for 15 minutes on higher side. It 
shall be for the 10 minutes for the compact and 
efficient design of the turbine.
Please review the requirement and confirm.

Bid stipulation shall prevail.

Bid stipulation shall prevail.

The mentioned conditions shall be as follow:

percent rated load , without cooling water supply.

maximum runaway speed, with cooling water 
supply.

The requirement for 15 minutes on higher side, 
Please review the requirement and confirm.
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15 PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.28 Rotating parts, 
guide 
bearings and 
seals

37 of 83 Turbine Guide Bearing

The bearing shall be capable of being operated 
continuously, without any damage to pads & without 
causing any detrimental effect on future operation of the 
machine under following conditions:

under normal
operating condition.

rated load ,
without cooling water supply.

runaway speed,
with cooling water supply.

The coils shall be free from leakage when tested in the 
shop under a pressure of 10.0 bars for a period of 1/2 hour.

The mentioned conditions shall be as follow:

percent rated load , without cooling water supply.

runaway speed, with cooling water supply.

The requirement for 15 minutes on higher side, 
Please review the requirement and confirm.

Test pressure of the coils shall be around 5 to 6 
bar. 10 bar test pressure is on higher side. Please 
review the requirement.

Bid stipulation shall prevail.

Bid stipulation shall prevail.
Test Pressure of the coil shall be 1.5 times of the rated 

pressure.

16

PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.20
Other 
Guarantees

18 of 83

Operating Temperature Limits

The maximum guide bearing metal temperature under 
permissible range of turbine under 110% of full Load 
condition shall not exceed 70°C but during normal 
operation should be around 65°C to 70°C.

17

PTS-
Mechanical,
Volume II, 
Section-II,
M-1 Turbine 
and MIV

1.28

Rotating parts, 
guide 
bearings and 
seals

38 of 83

Turbine Guide Bearing

That the normal working metal pad temperature shall not 
exceed 65°C for turbine operating at all loads up to the 
permitted load. The high temperature alarm and unit trip 
shall be set at 70°C and 75°C respectively. The oil 
temperature in operation shall be relatively lower.

The lubricating oils system shall be designed so that the 
temperature of the bearing metal and bearing oil shall not 
exceed 70°C and 65°C respectively under continuous 
operation in any operating conditions.

18 General Please provide the water quality report of the river. Attached as Annexure-IV- A & IV- B

19 GTS
Volume-II, 
Section-I, 
G-1

5.4.11 63 Site Test: 
Measurement of polarization Index

Kindly note that only Insulation resistance is 
applicable. Polarization Index is not applicable as 
per IS 325. Please confirm.

Bid stipulation shall prevail.Kindly note that Polarization Index Value is not 
defined in IS 325 for guarantees. Same will be 
provided only for information. Please accept. 

Bid stipulation shall prevail. 
No Guarantee is required as per the Particular Clause.

20 Volume-II, 
Section-II, 
E-2 Generator 
Transformer

2.6.43 52 t) Measurement of no load current at 500V, 1KV, 2.5KV, 5KV and 
10KV

This test is not applicable as per IEC60076-1 Bid stipulation shall prevail. This test is not applicable as per IEC60076-1

As per IEC 60076, No load has been defined to performed 
at 90 % ,100 %, 110 % of LV voltage. According 
corresponding current shall be measured.  
Please review and confirm.

Bid stipulation shall prevail.

21

Volume-II, 
Section-II, 
E-3 11 kV 
Isolated Phase 
Bus Duct and 
Accessories

3.15.2 40 of 40 d) SITE COMMISSIONING TESTS This test is applicable on sample length.Test 
conducted on similar type of bus duct shall be 
submitted for review.This test is not feasible on 
entire length at site.

Bid stipulation shall 
prevail.
The clause referred by 
the bidder is from 
earlier cancelled 
tender of Heo HEP. 
Bidder may refer to 
the specification for 
Bid No. 477 Dtd. 
26.02.2025

This clause 3.15.2 refers to the bid specification for 
bid No. 477 Dtd. 26.02.2025.

As per IS: 5561:1970, This test is applicable on 
sample conductor length, just to ensure that after 
weld  conductor joints resistance are within the 
limit. This will be checked through milli-volt drop 
test. Since welding of joints will be done by same 
method, material, procedure and trained 
welder.Therefore, this test is not required to be 
performed on all the joints. Kindly accept.

Bid stipulation shall prevail.

C. Quality

Values mentioned in Turbine Clause no. 1.20 and 
1.28 are same. We proposed temperature limits as 
per "Generator PTS Clause number 1.4.5.2" for 
Turbine Guide Bearing also as below:

i) Maximum permissible operating temperature 

ii) Alarm temperature 75°C
iii) Trip temperature 80°C

Kindly confirm the same. Temperature limits shall remain as per our earlier 
clarifications.

Seems there is a discrepancy in temperature limits 
for Bearings in Turbine & Generator PTS. We 
recommend temperature limits as per Generator 
PTS clause number 1.4.5.2 for Turbine Guide 
Bearing also,

i) Maximum permissible operating temperature 

ii) Alarm temperature 75°C
iii) Trip temperature 80°C

Kindly confirm the same.

Operating 
temperature limits 
mentioned in clause 
1.20 shall stand 
ammended to figures 
mentioned in clause 
1.28.

Please review the requirement and confirm.

Test pressure of the coils shall be around 5 to 6 
bar. 10 bar test pressure is on higher side. Please 
review the requirement.
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22 Volume-II, 
Section-II, 
E-8 DC 
System

8.8.2 32 All tests shall be conducted in accordance with the relevant 
IEC and BIS in
the presence of the representatives of purchaser/ 
consultant. The bidder
shall give 45 days notice regarding readiness of equipment 
for inspection.

Please note that 45 days  intimation time period is 
more. we will notify end customer 15 days before 
the final inspection. Kindly accept 

Bid stipulation shall 
prevail.

Please note that 45 days  intimation time period is 
very long period. Bidder propose to notify end 
customer 15 days before the final inspection. 
Request to review once again and accept the 
proposal. 

Agreed.
15 days prior intimation is acceptable.

23 Volume-II, 
Section-II, 
E-8 DC 
System

8.8.9.2 35 vii) Milli-volt drop test Kindly note that Milli-Volt drop test is applicable on 
Breakers. 
In DCDB, component will be MCBs only. Therefore, 
this test is not applicable

Bid stipulation shall 
prevail.

Kindly note that Milli-Volt drop test is applicable on 
Breakers. 

In DCDB, component will be MCBs only which is 
being used as an electrical ON/OFF switch (Not 
like Circuit breaker). Therefore, this test is not 
applicable. Please confirm.

Agreed.

24

Volume-II, 
Section-II, 
E-8 DC 
System

8.8.9.3 
& 

8.8.9.4

35 Type Tests In DCDB having  MCBs only. Therefore, Type test 
will not be applicable

Bid stipulation shall 
prevail.

Kindly note that DCDB is having MCBs only. These 
are trader based items. Therefore,Type test is not 
feasible. Kindly accept.

Type Test Reports as per Bid stipulations shall be 
submitted.

25

Volume-II, 
Section-II, 
E-10 Pothead 
Yard 
Equipment

10.4.2.3 43 Special Acceptance Test

mutually agreed).

Please note that these tests are not a part of 
Routine test. Therefore, internal report carried out 
by the supplier shall be shared for review. Kindly 
accept.

Bid stipulation shall 
prevail.

Please note that as per IEC 60099-4, these tests 
are not a part of Routine test. Therefore, internal 
report carried out by the supplier shall be shared 
for review. Kindly accept.

Special Acceptance Test needs to be carried out and 
Reports to be shared for our acceptance.

26 GTS, 
Volume-II, 
Section-I, 
G-1 

0.3 Standards 2 Although Indian or IEC standards for workmanship material 
and plant have been selected generally in these 
specifications as a basis of reference, other standards and 
recommendations of standard international organisations 
will be acceptable provided they ensure equal or higher 
quality than those specified, and provided, furthermore, that 
the Contractor submits for approval, detailed standards 
which he proposes to use.

We request you to modify this Paragraph as 
"Although Indian or IEC standards for workmanship 
material and plant have been selected generally in 
these specifications as a basis of reference, other 
standards and recommendations of standard 
international organisations will be acceptable 
provided they ensure equal or higher quality than 
those specified, and provided, furthermore, that the 
Contractor submits for approval, detailed standards 
extracts of the standard which he proposes to use, 
as Standards are copyright products and cannot be 
shared". 

Please accept the above modification in the 
specification and confirm. 

Bid stipulation shall prevail.We request you to modify this Paragraph as 
"Although Indian or IEC standards for workmanship 
material and plant have been selected generally in 
these specifications as a basis of reference, other 
standards and recommendations of standard 
international organisations will be acceptable 
provided they ensure equal or higher quality than 
those specified, and provided, furthermore, that the 
Contractor submits for approval, detailed standards 
extracts of the standard which he proposes to use, 
as Standards are copyright products and cannot be 
shared". 

Please accept the above modification in the 
specification and confirm. 

Accepted.

27 Volume-II, 
Section-I, G-1, 
General Tech. 
Specification

6.1.2 Standards 80 If the Contractor intends to apply Standards and 
Regulations other than those specified, he shall provide the 
Engineer with two (2) sets of such documents, which shall 
be complete, unabridged and written in the Contract 
Language.

If the Contractor intends to apply Standards and 
Regulations other than those specified, he shall 
provide the Engineer with two (2) sets of such 
documents, which shall be complete, unabridged 
and written in the Contract Language. He shall 
provide the extract of the applicable standard 
written in contract language.

Please accept the above modification in the 
specification and confirm.

Bid stipulation shall prevail.If the Contractor intends to apply Standards and 
Regulations other than those specified, he shall 
provide the Engineer with two (2) sets of such 
documents, which shall be complete, unabridged 
and written in the Contract Language. He shall 
provide the extract of the applicable standard 
written in contract language.

Please accept the above modification in the 
specification and confirm.

Accepted.

D. General
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Clause name Page No. Specification as per Bid Document Bidder Query / Clarification

NEEPCO Reply (As per 
Pre Bid Technical 

Clarification No.3 dtd 
27.05.2025)

Bidder Query / Clarification
NEEPCO Reply

28 General Transport limitation We have conducted a detailed route survey and 
observed the limitation enroute. Considering the 
heaviest component (Pressure Shaft Valve), It is 
requested to please ensure to provide suitable 
road to transport the equipment of size at least 
Length 7.0 (m)X Width 6.8 (m) X Height 3.5 (m) 
and weight wise atleast 70 tons material without 
trailer must be ensured by NEEPCO. Any widening 
of road, chipping, strengthening and widening of 
bridges, cutting the trees and mountain edge, 
overhead wires etc. shall be in NEEPCO scope. 
Any delay in availability of road (including approach 
road) shall be to NEEPCO account.

Please Refer Pre Bid Technical Clarification No. 2 dated 
02.05.2025 wherein the following has been stated:
The project road from Kamba-Mechuka road to Heo Power 
House is being built as per the following specifications:
i) Single lane carriage way width: 3.75M 
(ii) Minimum Formation width: 7.75M 
(iii) Maximum vertical gradient: 1 in 15 
(iv) Vertical Ruling gradient: 1 in 20 
(v) Minimum Radius of curvature: 20.0M 
Detail Geometric design shall be done as per IRC manual for 
hills road.
The bailey bridge over Yarjep river shall be of 40R 
specifications, having a clear width of 4.25 Metres (from truss to 
truss). 
Therefore, the maximum width of the largest consignment shall 
be computed accordingly. 
The maximum weight of the consignment shall also be finalized 
as per the bailey bridge specifications.
THe bidder is requested to visit site and carryout detail survey 
to ascertain transportation constraints, if any, in the Kamba 
Mechuka Road as well as the project roads to Power House 
and Valve House.

29 PTS, 
Volume-II, 
Section-II, 
E-7 

E7 33kV 
Overhead 
Transmisson 
Line

8 of 30 Approximately 5 km long 33 kV single circuit transmission 

one no. earth wire strung on steel tubular poles from 
powerhouse to Upstream area (HRT Intake area & Valve 
house location) including Tapping arrangement at Intake 
and Valve house area, Lightning Arrestors, Horn Gap 
Fuses & Air break Switches, insulators etc. and provision for 
stringing of ADSS cable and mounting of street Lights on 

.........The complete scope shall include obtaining right-of-
way, Survey, Line design, Right-of-way clearance and 
access tracks, Foundation works, Grounding & Earth wire, 
Erection of poles, mounting structures etc., Stringing works 
with polymer insulator, Testing, final inspection and 
commissioning and Any other work required to complete 
the work.

scope being specialized job. Such requirement 
generally does not include in EM package scope. 
Reference can be drawn from various EM tender 
across PSU / private sector.

We would like to insist and request to kindly 
exclude the 33 kV Line, ADSS and street lighting 
as mentioned in the clause from the scope of E&M 
contractor.

Please Refer Pre Bid Technical Clarification No.3 
dated 27.05.2025, sl. no. 86 wherein the following has 
been stated:
Refer MOM of Pre bid meeting dated 15-05-2025 on 
Tato-I HEP. The same shall be applicable for Heo 
HEP, also.

30 PTS, 
Volume-II, 
Section-II, 
E-7, HT and 
LT Switchgear

E7 33kV Board / 
Switchgears 
and 33kV 
XLPE Cable

4 of 30 The number of 33 kV Boards / Switchgears have been 
indicated in Drawings. However, the required number of 
Boards / Sub distribution Boards of desired specification 
may be provided by Bidder / Contractor at various location 
as per the site condition. The Boards / switchgears 
comprising of:

(VCB);

Since the elevation is above 1000 m, necessary altitude 
correction factor shall be applied to the relevant 

The considered Basic insulation level (rated 
lightning impulse & power frequency voltage) for 
33kV switchgear is 70kV (rms) & 170kVpeak 
respectively, as per the IEC 62271 for altitude upto 
1000 m. All reputed manufacturer having type test 
report upto altitude 1000m for the 33kV switchgear. 
If, altitude correction factor has to be considered, 
then the 33kV switchgears shall be with SF6 gas 
insulated. Please confirm the requirement.

Both Vacuum Ciruit Breaker or  SF6 Circuit Breaker 
shall be acceptable.

31 PTS-Electrical,
Volume II 
Section-II ; E-5, 
GIS and GIB

5.6.2 Special Spare 
Parts

48 of 50 The following special spare parts shall be quoted by the 
Tenderer and included in the total tender price:

mechanism

Special spare part mentioned at PTS clause 5.6.2 
is contradicting from the requirement mentioned at 
PTS-Electrical Volume II Section-II ; E21, Schedule 
of Requirement (Electrical). Kindly confirm which 
list has to be considered in bid.

SOR ( Volume II Section-II ; E21) shall be considered 
for Mandatory Spare Parts of GIS and GIB.

32 PTS-Electrical 
Volume II 
Section-II ; 
E21, Schedule 
of 
Requirement 
(Electrical)

E21 245kV Gas 
Insulated 
System

14 of 40 S.no. iv. Three pole group operated Disconnector Switch 
with grounding switch single pole assembly module along 
with operating mechanism for VT Circuit complete in all 
respect

The requirement of Three pole group operated 
Disconnector Switch with grounding switch 
mentioned at s.no. iv, at PTS-Electrical Volume II 
Section-II ; E21, Schedule of Requirement 
(Electrical) is not applicable .Please confirm

Confirmed.

33 PTS-Electrical 
Volume II 
Section-II ; 
E21, Schedule 
of 
Requirement 

9.25 List of 
Mandatory 
Spares

44 of 45 Multifunction Digital Bay Controller Unit; all BCU shall be 
identical  2 no.s

Spare item BCU is not applicable for protection 
system as the same is not part of protection system 
as the same is not mentioned in the technical 
specification requirement of protection system.

The items shall be considerd as Mandatory Spares 
under GIS/ GIB.

E. Balance of Plant - Electrical (BOPe) 



Sr. 
No.

Volume
Clause 

No.
Clause name Page No. Specification as per Bid Document Bidder Query / Clarification

NEEPCO Reply (As per 
Pre Bid Technical 

Clarification No.3 dtd 
27.05.2025)

Bidder Query / Clarification
NEEPCO Reply

34 Volume-II, 
Section-II, M-2, 
Electro 
Mechanical 
Equipments - 
Pressure Shaft 
Valve

3.2 Pressure Oil 
System 
(Accumulator)

20 of 44 The oil volume shall be sufficient so as to perform three full 
operations of the Butterfly valve viz. close open close with 
oil pumps being out of operation.

As per clause 3.13, the servomotors shall be used 
for only opening the valve while the closing shall be 
by means of dead weights attached to the lever 
and may also be used in the faster closing 
operation of butterfly valve, considering the tender 
clause 3.13, please confirm that the accumulator 
volume  shall be sufficient  to compensate the 
leakage of oil in hydraulic system during opening of 
the Butterfly valve.

The Accumulator volume shall be sufficient to  
continuously compensate the leakage of oil during 

normal operation as well as close-open-close 
operation with pumps being out of operation.

35 Volume-II, 
Section-II, M-
10, 
Electro 
Mechanical 
Equipments - 
Compressed 
Air System

10.4.3 Piping, Valve 
and 
Instrumentatio
n

Page 4 All embedded and exposed air piping shall be seamless 
stainless steel of minimum schedule 40. Pipe size upto 
25mm shall be minimum schedule 80. 

As per tato-1 tender specification clause no. 5.3, 
page no. 3 under Volume II, Section II, Sub-Sec- 
05 HP & LP Compressed Air System, all brake air 
piping shall be of Stainless Steel & while all other 
piping shall be heavy duty Galvanised Carbon 
Steel material, ASTM A53 Gr B / A106 gr B. Please 
allow to use, same material as mentioned above in 
Heo project also & confirm.

Agreed.

36 Volume-II, 
Section-II, M-
11, 
Electro 
Mechanical 
Works -
Cooling water 
system

11.4.9 Valves and 
Piping

Page 5 All embedded and exposed piping 25mm and above shall 
be of black carbon steel of minimum schedule 40. Pipe 
size less than 25mm shall be of minimum schedule 80. 

As the cooling water system presure shall be on 
lower side, pleaase allow to use pipe of medium 
class for all the pipes.

Bid stipulations shall prevail.

37 Volume-II, 
Section-II, M-
12, 
Electro 
Mechanical 
Works -
Drainage & 
Dewatering 
System

12.5.3 Valves, Piping 
and Floor 
Drains

Page 7 All embedded and exposed piping size 25 mm and above 
shall be of carbon steel of minimum schedule 40. Pipe size 
less than 25 mm shall be of minimum schedule 80. 

As the drainage & dewatering system presure shall 
be on lower side, pleaase allow to use medium 
class for all the pipes.

Bid stipulations shall prevail.

38 GTS, 
Volume-II, 
Section-I, 
G-1 

3.4 Material 
Standards

4 Given clause includes materials from ASTM 
standard only.
Kindly also allow bidder to offer materials from 
Indian Standard and EN (European standard) also.

Any alternative material offered must be equivalent or 
better than the material specified in the Tender 
specification both in terms of chemical composition 
and material properties. However, detail comparison of 
chemical composition,  material properties  and 
evidence of use successfully in similar other projects 
must be submitted to the Purchaser for approval during 
detail engineering stage.

G. GTS 

F. Balance of Plant - Mechanical (BOPm) 



186 MW Tato-1 HEP 

Siyota Hydro Power Pvt. Ltd. 

8.8 

Conclusion 

Anyway, the works foreseen to be executed imply a limited risk both for the construction 
achievement and local population. Therefore, there are limited damages in case of ocurrence of 
higher flood than the TR 25. 

^EDIMENTATION STUDY 

The construction programm has been designed so that the works at intake only occur during lean 
season, from November to March. The diversion flood of 1219 cumec for intake construction has 
hence been adoptedas per CWC approval communicated in letter No.2/ARPI22/CEA/10 
PACI3743-45 dated 3d September 2010. 

General 

Sr. 

VELCAN Energy is developing Pauk (145 MW), Heo (240 MVW) and Tato I (186 MVW) Hydro 
Power Projects on Yarjep River, a tributary of Siyom River and Siang River in Arunachal 
Pradesh. The three projects are designed as a cascade type development with reservoir and tail 
water elevations as shown below. 

No. 
1 

2 

3 

4 

5 

7 

8 

FRL 

El 1540 

PAUK HEP 

Catchment Area 

Dam height 

Description 

TW.L 

ARCH DAM 

River level at Diversion 

Gross capacity 

Live çapacity 

Indo Canadian Consultancy Services Ltd. 

P-1276 

Distance from origin of river 

ANNEXURE -1V A 

P/ El 1400 

DETAILS OF PAUK, HEO AND TATO- HEPS 
PAUK HEP 

982 sq.km 
1540 m 

1445 m 

105m 

11.5 Mcum 

HEO HEP 

1.67 Mcum 

1401m 

60.30 KM 

El 1189 

HEO HEP 

1065 sq.km 
1400 m 

1386 m 

16 m 

Detailed Project Report 
8-Hydrology 

0.39 Mcum 
0.15 Mcum 

1189m 

63.60 KM 

EL 1189 

TATO- HEP 

TATO-- HEP 

1154 sg.km 
1189 m 

1188 m 

From Heo 
tailraçe 

nil 

ni 

1025 m 
68.60 KM 

Pauk HEP (145 MW) proposes to utilize available head between EI 1540 mn and El 1401 m and 

te headwork comprises of a 105m high arch dam (above foundation ievel) to provide a gross 
storage capaçity of 11.5 mm" with live storage capacity of 1.67 mm". The reservoir spreads over 

an area of about 34.1 Ha and occupies 2.37km length in Yarjep River and encroaches about 
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Report on 

ANNEXURE -VB 

Petrography of suspended slit Sediments collected from 

Yariep River for Heo HE Project, Arunachal Pradesh 

Submitted by, 

Dept. of Applied Geology 

Dibrugarh University 

Dibrugarh, Assam 



1.

The statistical parameter grain size plays a crucial role in characterizing cumulative curves and 

facilitating numerical comparisons related to grain size and depositional conditions. These 

parameters can be computed using the moment method (Krumbein and Pettijohn, 1938) or the 

graphic method (Folk and Ward, 1957; Folk, 1961). In this study, graphic method is primarily 

employed to describe the grain size distribution of the sample name Heo Hap 1 [HH1(a), 

HH1(b), HH1(c)] & Heo Hap 2 [HH2(a), HH2(b), HH2(c)] within the context of Yarjep River 

sediments. (in Table 1 & 2 and Figure 1)

Granulometric analysis was conducted on each sample three times, with the average of these 

measurements taken as the definitive result; each analysis used identical samples, each 

weighting 50 grams.

Figure 1: Size Distribution Curve
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INTERPRETATION: 

A. for the sample no. Heo Hap 1 [Average of HH1(a), HH1(b), HH1(c)]   

1. The provided sample consists of granular grains restrained in sieve mesh number 5-10, 

corresponding to 2-4 mm is 1.32%. 

2. The provided sample consists of very coarse sand grains restrained in sieve mesh number 

14-18, corresponding to 1.41- 1 mmi s 1.04%. 

3. The provided sample consists of coarse sand grains restrained in sieve mesh number 25-35, 

corresponding to 0.71- 0.5 mm is 8.33%. 

4. The provided sample includes medium-sized sand grains restrained in sieve mesh number 

45-60, corresponding to 0.35-0.25 mm is 26.57%. 

5. Additionally, the sample comprises fine-sized sand grains restrained in sieve mesh numbers 

80-120, corresponding to 0.177- 0.125 mm is 46.035%. 

6. In sieve mesh numbers 170-230, corresponding to 0.088- 0.0625 mm, there are 16.6% of 

very fine sand grains restrained, respectively. 

7. In sieve mesh number 325 and less, corresponding to 0.044 mm and less, there are 0.1% of 

silt restrained, respectively. 

B. for the sample no. Heo Hap 2 [Average of HH2(a), HH2(b), HH2(c)] 

1. The provided sample consists of granular grains restrained in sieve mesh number 5-10, 

corresponding to 2-4 mm is 2.71%. 

2. The provided sample consists of very coarse sand grains restrained in sieve mesh number 

14-18, corresponding to 1.41- 1 mm is 3.97%. 

3. The provided sample consists of coarse sand grains restrained in sieve mesh number 25-35, 

corresponding to 0.71- 0.5 mm is 21.89%. 

4. The provided sample includes medium-sized sand grains restrained in sieve mesh number 

45-60, corresponding to 0.35-0.25 mm is 42.18%. 

5. Additionally, the sample comprises fine-sized sand grains restrained in sieve mesh numbers 

80-120, corresponding to 0.177- 0.125 mm is 24.54%. 

6. In sieve mesh numbers 170-230, corresponding to 0.088- 0.0625 mm, there are 4.69% of 

very fine sand grains restrained, respectively. 

7. In sieve mesh number 325 and less, corresponding to 0.044 mm and less, there are no grains 

of silt restrained. 

 



 

CONCLUSION:  

In conclusion, the granulometric analysis of the Heo Hap 1 and Heo Hap 2 samples reveals 

distinct sediment characteristics within the Yarjep River system, illustrating variations in grain 

size distribution and depositional environment. Heo Hap 1 is predominantly composed of fine 

to medium sand grains, while Heo Hap 2 exhibits a relatively higher content of coarser to 

medium sand grains, indicating differing hydrodynamic conditions at their respective 

depositional sites. The use of the graphic method has provided a detailed understanding of the 

particle size distribution, enabling insights into the sedimentological processes shaping these 

river sediments. Given that a considerable amount of granular, very coarse sand, along with 

coarse sand grains, has been detected in the samples, there is substantial doubt regarding their 

classification as suspended load. Additionally, the silt content appears very low in both the 

samples, further intensifying this scepticism. The fine sand found in both samples indicates the 

presence of sediments derived from the suspended load sediments, while the granular and 

coarser sands observed in both samples suggest sediments associated with the bedding load 

sediments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. PETROGRAPHIC ANALYSIS (Total Silt content in 

percentage):

For petrographic studies, samples were collected from the Yarjep River section of Arunachal 

Pradesh. 

 Analysis: To prepare thin sections of river sediments, one must initially select a representative 

portion of the samples using the coning and quartering method. Subsequently, the samples are 

subjected to sieving in a machine to separate grain sizes and eliminate unwanted materials 

intertwined with the samples. For the purpose of analysis, samples were meticulously chosen 

to ensure the consistent and representative nature of each constituent. In this analysis 

concentrated on examining distribution of predominant mineral types against the grain size 

distributions. To achieve this, slides were prepared for each sample, from coarse grains to finer 

grains. From the given each sample, three (03) thin section slides are prepared and studies 

under the Petrographic Microscope. Each sample were named as HH1(X), HH1(Y), HH1(Z) 

for sample Heo Hap 1 and HH2(X), HH2(Y), HH2(Z) for sample Heo Hap 2.  Upon successful 

verification, the slides are deemed suitable for petrographic analysis.  

 From the provided samples, a total of three (03) thin section slides are meticulously crafted 

and subjected to examination beneath the Petrographic Microscope. Employing the Model 

Counting method as delineated by Carver (Robert E., 1971) in "Procedures in Sedimentary 

Petrology" (pp. 79-88, Published by John Wiley & Sons, Inc., New York), a systematic point 

counting approach is adopted. This method facilitates the acquisition of statistical 

measurements pertaining to the constituent minerals, namely Quartz, Mica, Feldspar and other 

Minerals. These measurements are quantified as percentages and meticulously documented in 

Table 3 & 4 and Figure 2.  

 Table 3: Point counting of Slides of Heo Hap 1

Slide 

No. 

Quartz Mica Minerals Feldspar Minerals Other Minerals Total 

HH1X 51.85 37.20 5.25 5.70 100.00 

HH1Y 50.94 37.78 4.98 6.30 100.00 

HH1Z 53.06 35.74 4.70 6.50 100.00 

Average 51.95 36.91 4.98 6.17 100.00 



Slide 

No. 

Quartz Mica Minerals Feldspar Minerals Other Minerals Total

HH2X 55.38 38.35 2.94 3.33 100.00

HH2Y 56.21 38.65 2.50 2.64 100.00

HH2Z 55.95 37.98 1.92 4.15 100.00

Average 55.85 38.33 2.45 3.37 100.00

Table 4: Point counting of Slides of Heo Hap 2 

  

Figure 2: Gain Distribution Diagram

INTERPRETATION FOR TABLE NO. 1:

This table provides a summary of mineral composition across three slides (HH1X, HH1Y, and 

HH1Z) from a rock sample, showing the percentage of each mineral type (Quartz, Mica, 

Feldspar, and Other Minerals) in the sample.

1. Quartz: Quartz is the dominant mineral, averaging around 51.95%. 

2. Mica Minerals: Mica minerals, which make up an average of 36.91%, are the second most 

abundant group. 

3. Feldspar Minerals: The feldspar content averages at 4.98%, which is relatively low. 

4. Other Minerals: This category, averaging 6.17%, likely includes accessory minerals and 

potentially heavy minerals. Here, Hornblende and pyroxene are observed in little greater 
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abundance, while rutile, chlorite, tourmaline, and amphibole are present in comparatively lower 

quantities. The percentage of heavy minerals found in this samples is significantly lower 

compared to the abundance of quartz and mica minerals. 

INTERPRETATION FOR TABLE NO. 2: 

This table details the mineral composition across three slides (HH2X, HH2Y, and HH2Z) from 

a rock sample, indicating the percentage distribution of Quartz, Mica, Feldspar, and Other 

Minerals. 

1. Quartz: Quartz is the most abundant mineral, with an average of 55.85%.  

2. Mica Minerals: Mica minerals are the second most prominent component, averaging 

38.33%.  

3. Feldspar Minerals: Feldspar content is relatively low, averaging only 2.45%.  

4. Other Minerals: The 'Other Minerals' category averages at 3.37%, which includes minor or 

accessory minerals. In this sample, hornblende, Rutile and pyroxene are present in slightly 

higher amounts, while rutile, chlorite, tourmaline, and amphibole appear in comparatively 

smaller quantities. As like as table no. 1, the percentage of heavy minerals is notably lower 

than the abundance of quartz and mica minerals. 

 

CONCLUSION: 

The petrographic analysis of the Yarjep River sediments from samples HH1 and HH2 reveals 

little distinct mineralogical compositions and textural differences. HH2 displays a higher quartz 

content (average 55.85%) compared to HH1 (average 51.95%), suggesting a more mature or 

quartz-enriched sedimentary source in HH2. Mica content remains relatively consistent across 

both sample sets, indicating stable depositional condition or metamorphic provenance favoring 

mica retention. The greater feldspar abundance in HH1 (average 4.98%), specifically of 

microcline and plagioclase, suggests a closer proximity to a feldspathic source, potentially less 

weathered than HH2, which shows signs of more advanced alteration with reduced feldspar 

levels. Furthermore, HH1 contains slightly more accessory minerals, with hornblende and 

pyroxene prevalent, whereas HH2 has fewer accessory phases. These observations imply 

varying weathering history and metamorphic provenance for each sample. 
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Figure 3-14: From Slides of Heo Hap 1 & Figure 15-26: From 

Slides of Heo Hap 2 
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