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SCOPE 

1. Supply of Vibration Isolation System (VIS) 

i) Vibration Isolation System (VIS) 
ii) Tools and facilities required for erection and commissioning including seaworthy 

packing & transportation etc. complete. 

2. Supervision of erection and commissioning of the VIS. 

Vendor shalt deploy experienced manpower for setting the VIS in position and final 
adjustments after machine installation. Vendor shall also confirm the readiness at 
site before deploying the manpower for supervision of erection. Vendor shall furnish 
proposed erection strategy of the entire system and procedure for replacement of 
VIS and downtime involved. 

3. Design & Engineering for the Vibration Isolation System (Excluded in vendor's 
scope) 

Design and engineering shall consist of the following: 

i) Selection of Vibration Isolation System (VIS). 
ii) Static and dynamic analysis and design of RCC deck slab (supporting 

arrangement for the equipment supported on VIS) 
iii) Calculation of loads on supporting structure along with their points of application 

and deflection limitations. 
iv) Calculation should establish that no dynamic loads are transferred to the 

structure supporting VIS and that the foundation system meets the 
amplitude/frequency requirements. 

v) Checking of stiffness for structure supported on VIS. 

4. Documentation 

Vendor shall furnish following documents: 

i) Bill of materials of various elements included in the supply along with detailed 
specifications of system and various items included in supply and standards local 
or international standards to which they conform. 

ii) General Arrangement (GA) dra'l/ing sho·...,ing location and supporting details of 
VIS. (Excluded from vendor's scope). 

iii) GA and reinforced concrete details dra'l/ings for deck slab including bar bending 
schedule. (Excluded from vendor's scope). 

iv) Embedment drawings sho'Ning location of all embedment and their details 
pertaining to RGG deck slab (Excluded from vendor's scope). 

'I) Design document. (Excluded from vendor'S scope). 
vi) Methodology of providing the shuttering and its removal as well as concreting of 

deck slab, installation of VIS and sequence of above operation. 
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vii) Installation and maintenance manual indicating equipment, procedures, etc. 
necessary for installation/maintenance of VIS. 

viii) List of power plants where such systems have been successfully installed for 
such applications. 

ix) Performance certificate from the end user/customer for at least two successfully 
executed contracts for such system. 
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PROJECT INFORMATION 

1. NATIONAL THERMAL POWER CORPORATION LTD. Owner 

2X660 MW NTPC MOUDA STPP STAGE-II (STG PKG) 
I 

2. Project 

3. No of Units 2 
4. NATIONAL THERMAL POWER CORPORATION LTD. Consultant 

The plant site is located in Mouda Tehsit, district Nagpur of 
Maharashtra Stage, having latitude and longitude of 20° 

Location 10'50" Nand 79° 23'52" E respectively. The site is bounded 
5. 

by villages Kumbhari on North, Lapka & Mouda on south, 
Koradi on East & Rahli on West and is at a distance of about 
4 Kms. From Mouda town and approachable from NH-6. 

6. 
District Nagpur(Maharashtra) 

Nearest Major 
7. Mouda

Town 

Nearest 
Chacker 8 kms. away from site 

Railway 
station 

Nagpur located at a distance of approximately 42 kms from the 
Nearest 

8. 

9. project site. 
IAirport 
I 
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1.01. 	 In case of any conflict between section-C and section-O, Section-C will prevail over 
Section-D. 

1.02. 	 Bidder shall select no. and type of springs based on the input drawings as per Table-1 
to satisfy the design requirement as per the relevant applicable codes refer 
annexure- I, and section -D. 

Table-1 

1 FOUNDATION ARRANGEMENT FOR BFP & DRIVE TURBINE 
(SHEET 1/3) 

2 FOUNDATION ARRANGEMENT FOR BFP & DRIVE TURBINE 
(SHEET 2/3) 

3 FOUNDATION ARRANGEMENT FOR BFP & DRIVE TURBINE 
i (SHEET 3/3) 

14 FOUNDATION ARRANGEMENT OF MD BFP SET-A (SHEET 
112) 

5 FOUNDATION ARRANGEMENT OF MD BFP SET -A (SHEET 
2/2) 

DRAWING NO. 

HY-TC-MPA 1032-0111 (RO) 


HY-TC-MPA 1032-0111 (RO) 


HY-TC-MPA 1032-0111 (RO) 


HY-DG-I-180-00-57554 (RO)* 


HY-DG-I-180-00-57554 (RO)* 


*The input drawings are Preliminary, Final drawings shall be furnished at later stage 
(before price bid opening) 

1.03. Bidder shall also furnish the information about the entire range of spring units, 
damper units and spring cum damper units, manufactured by the vendor. The 
information to be furnished should include the load carrying capacity, stiffness 
(vertical & horizontal), damping resistance, dimension of spring and damper units 
as well as quality plan to enable customer to review the spring selection done by 
the bidder. 

1.04. 	 Customer may revise the requirement of springs (no. and type) based on the 
information furnished in 1.03 above by the bidder and the bidder shall be required 
to furnish revised price bid based on the requirement. 

1.05. The steel helical springs and viscous damper supplied should be of proven make. 

2. Seismic Loading: 

Seismic loads shall be calculated adopting the site specific seismic information as 
specified in annexure-II 

3. Wind Loading : 

The wind load shall be calculated in accordance with IS: 875 (Part 3). The various 
design parameters as defined in IS: 875 (Part 3) to be adopted for the project site shall 
be as follows: 

a. The basic wind speed "Vb" at ten metres above the mean ground level: 44 m/s. 



Note: Notwithstanding the values of the above mentioned parameters, the design 
wind pressure so computed at any point shall not be taken less than 1500 N/sq.metre 
for all classes of structures, i.e. A,B &C, as defined in IS: 875 (Part-3). 

4. Material (Design & Supply) 

4.01. 	 Steel helical springs and viscous dampers shall consist of: 

a. 	 Steel helical spring units and viscous dampers along with viscous liquid including 
associated auxiliaries for installation of the spring units and dampers like steel 
shims, adhesive pads, etc. 

b. 	 Frames for pre-stressing of spring elements. 

c. 	 Suitable hydraulic jack system including electric pumps, high pressure tubes etc. 
required for the erection, alignment etc. of the spring units. One set of extra 
hydraulic jacks, and hand operated pumps shall also be provided. 

d. 	 Any other items may be required for the pre-stressing, erection, release of pre­
stress, alignment and commissioning of the steel helical springs. 

4.02. 	 The design of the supporting arrangement for the equipment supported on steel 
helical springs and viscous dampers shall be done by owner. The supporting 
arrangement shall consist of an RCC deck supported on steel helical spring units 
and viscous dampers which in turn shall be supported on RCC substructure. The 
RCC deck shall be provided by owner. 

4.03. 	 The spring units should have stiffness in both vertical and horizontal directions with 
the horizontal stiffness not less than 50% of vertical stiffness. The stiffness should be 
such that the vertical natural frequency of any spring unit at its rated load carrying 
capacity is not more than 3 Hz. 

4.04. 	 The damper units or spring cum damper units should be of viscous type offering 
velocity proportional damping. The damper units should be suitable for temperatures 
ranging from 0 to 500 c. The damping resistance of the individual damper units 
should be such that the designed damping can be provided using reasonable 
number of units. Damper units shall have damping resistance ranging from 
40kNsec/m to 300 kNsec/m. 

4.05. 	 The sizes of the spring units, damper units, spring cum damper units should be such 
that groups of such units can be accommodated on column heads in case of 
elevated foundations and on pedestals/walls in case of foundations at ground level. 

4.06. 	 The steel helical springs and viscous dampers shall be designed for a minimum 
operating life of 30 years. 

5. Manufacturing &Testing 
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5.01. 	 Complete manufacturing and testing of the steel helical springs and viscous dampers 
shall be done at the manufacturing shop of the vendor. For this purpose the vendor 
shall submit the detailed programme for approval of customer and take up the 
manufacturing I testing after approval of such programme. The programme shall 
include: 

a) Manufacturing schedule and quality check exercised during manufacturing. 

b) Detail of test to be carried out at the manufacturing shop with its schedule. 

c) Special requirements, if any, regarding concreting of top deck. 

d) Complete step- by- step procedure covering the installation and commissioning 


of the spring system. 
e) Manuals for erection, commissioning, testing and maintenance of the steel 

helical springs and viscous dampers. 
f) A checklist for confirming the readiness of the civil fronts for erection of steel 

helical springs and viscous dampers. 
g) Checklist for equipment required at each stage of erection. 
h) Bill of materials (data sheet) of various elements such as spring units, viscous 

dampers, with their rating, stiffness etc. included in the supply. 
i) 	 Bill of material (data sheet) for frames for pre stressing, hydraulic jack including 

electric pump, high pressure tubes, hand operated pump etc. with their rating 
and numbers. 

j) 	 Any other details which may be necessary to facilitate design and construction of 
the foundations I structures. 

5.02. 	 The springs shall conform to codes DIN 2089 and DIN 2096. The quality assurance 
and inspection procedure shall be finalised on the basis of the above codes and the 
quality plans be drawn accordingly. 

6. 	 Transportation 

6.01. 	 Steel helical springs and viscous dampers shall be suitably protected, coated, 
covered, boxed and crated to prevent damage or deterioration during transit and 
handling. 

6.02. 	 The vendor shall be responsible for any loss or damage during transportation, 
handling. 

7. 	 Erection and Commissioning 

7.01. 	 Complete erection and commissioning of the steel helical springs and viscous 
dampers including pre-stressing of elements, placing of elements in position, 
checking clearances on the shuttering of the RCC top deck, releasing of pre-stress in 
spring elements, making final adjustments and alignments etc. all shall be 
supervised by a specialist supervisor. 

7.02. 	 The scope of work shall be deemed to include all activities, which may not have been 
explicitly mentioned but are reasonably implied for the successful commissioning of 
steel helical springs and viscous dampers. 



7.03. 

8. 

9. 
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The vendor shall guarantee the performance of the steel helical springs and viscous 
dampers for 24 months from the date of commissioning of each machine which shall 
be termed as "Guarantee Period". 

Supervision 

The supervision of installation of steel helical springs and viscous dampers including 
pre-stressing, placing, releasing and alignment of spring units shall be done by a 
specialist supervisor of vendor, trained for this purpose. 

Realignment of Spring System 

If any realignment of the steel helical springs and viscous dampers is required to be 
done for aligning the shaft or for any other reasons during the first one year of 
operation from the date of commissioning of the machine, the same shall be done by 
the vendor. 



ANNEXURE-I 


Codes and Standards 

Some of the relevant applicable Indian standards and codes, etc. applicable to this section of the 

specification are listed below: 

DIN: 4024 Machine foundations; Flexible supporting structures for machine with rotating masses. 

DIN: 2089 Helical compression springs out of round wire and rod: calculation & design. 

DIN: 2096 Helical compression springs out of round wire and rod: quality requirements for hot 

formed compression springs. 

VDI: 2056 Criteria for assessing mechanical vibrations of machine. 

VDI: 2060 Criteria for assessing the state of balance of rotating rigid bodies. 
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CRJTER!A FOR EARTH,QUAKE Rl'iS1STANT DESIGN OF STRUCTURES AND 
EQUIPMENT 0 

All structures and equipment shall be d~s1gned for seismic forces adopting the site specific 
seismic Information provided in this document and using the other provisions in accordance 
with IS:1893 (Part 1}:2002 and'IS:1893 (Part 4):2005. Pending finalisation of Parts 2,3 and 5 
of IS:1893, provisions of part 1 shall be readafong with the relevant clauses of IS:1893:1984, 
for structures other than the buildings and industrial struCtures including stack-like structures. 

A site specific seismic study has been conducted for the project site. The peak ground 
horizontal acceleration for the project site, the site specific acceleration spectral coefficients 
(in, units of gravity acceleration I g') in 'the horizontal· direction for the 'various damping values 
and the multiplying {actor (to be used over the spectral coefficients) for evaluating the design 
ac~ere~ation spectra are as'given at ~PPENDIX-1. 

Vertical acceleration spectral values shqll be taken as 2J3rd of the corresponding hQrizontal 
values.'" 

. 
The site-specific design acceleration spectra shall be used 

' 

in place of the 
" 

response 

acceleration spectra, given at figure:2. in rS:1893 (Part 1) and Annex B of 18:1893 (Part 4)~ 


'fhe site specific acceleration spectraalqng with multiplying factors specified in .Annexure-I 

includes the ef{ect of the seismic environment of the site, the importance fsctor related to the ( 

structLJres and the response 'reduction factor. Hende, the design spectra do not require any 

.f\JI;ther con'sideration ot" the zone factor (Z), the importance factor (I) and response reduction ( 

fattor (R) as used in the IS:1893 (Part t and Part 4). 


(Qpmping in structures 

The ·damping factor (~s a percentage qf criUqaJ damping) to be adopted shall not be more ( 
than as indicated b!3low for: I. . 

(p) Steel structures 2% 

b) Reinforced Concrete structures. 5%' J 
-{, 

c) Reinforced Concrete Stacks .' 
I 

3% 
'0 

.; 

d) 'ND Goofing Towers. 
0. 

( 

2% 
(, 

,e) Steel stacks 2% 
: I 

'. . 
,~. 

~ 

~--------~------~--------~~--------------~~--------.--~--------~ 
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E:LAUSENO. PROJECT INFORMATION 

Method of Analysis 

. Since most structures in a power plant are irregular in shape and have irregular distribution of 
mass and stiffness, dynamic anatysis for obtaining the design seismic forces shall.be carried 
out using the response spectrum .meffiod. The number of vIbration modes used in the 
analysis shou'd be such that the sum totai of modal masses of aU modes considered is at 
least 90 percent of the total seisrpic,rnass and shaH afso meet requtrement'i of 1S.1893 (Part 
1).. Modal combination of the pe~k response quantities shall be performed as per Complete 
Quadratic Combination (cac) method· or by an acceptable alternative as per IS:1893 (Part 
1). . 

In general, seismic analysis shaH be performed for the three orthogonal (two principal 

horizontal and one vertical) components of earthquake moUon. The seismic response from 

the three components sharf be combined ~s specified in IS:1893 (Part 1). 


i 

For buildings, if the design base siTear'fYB~ obtained from modar combination is tess than th,~ 
base shear ( VB) computed using the. appro:xlmate fundamental period (Ta) given in .' 
JS:1893:Part: 1 and using site spec.itic acceleration spectra with appropriate multiplying factor. 
the response quantities '(e.g. member forces, dispJacements~ storey forces, storey shears 
and base reactions) shaff De enhanced'in the ratio of Vel Va. However. no reduction is 
permitted if VB is less than Va. . 

{ 

For regular buildings less than 12m in height, design seismic base shear and its distribution 
to different floor revels along the h~j9ht c1f•the buildr[l9 may be carried out as specified under 1 
cl~use 7.5,7.6 &7.7 of 1S:1893 (Part 1) and using site speclfic design acce\eration spectra. 
The design horizontal acceleration spectrum value (Ah) shan be computed for the 
fundamenta' natural period as per cfaus{ 7.6 of 18:1893 (Part 1) us~ng site specific spectra! ! 
acceleration coefficients with appr~pJjate multiplying factor given in Annexure·!. Further, the r 

. spectra' acceleration c~ffident. s.hall, g~t restricted to the peak spectral vaiue~ if the i 
fundamental natural period of the· bwJdlng falls to the left of the peak in the spectral I 
acceleration curve. I 
DesignlOetaUing for'Ouctifity for S~ructures 

The site specific design acceleration spectra is a reduced spectra and has an in~bum 
allowance for ductmty. StrlJctur~s snail be engjneered and detailed in accordance with 
relevant Indlanllnternational standard~ to fChieve ductility . 

.... ...' 
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APPENDIX - I 

'\ (
SITE SPECIFfC SEISMIC PARAMETERS FOR DESIGN OF STRUCTURES AND 
EQUIPMENT ( 

(
The various site specific seis.micparameters for the project sJte shan be as 
follows: '.. 9. ... ( 

: 	 ~ (
'i 

1) Peak ground horizontal acc,eleratlon 	 ; 0.179 C . 	 . 
2) Multiplying factor to he applied to the site specific horizontal. .. '(accel.eration spectral coefficients (in units of gravity acceleration IgO) :: 

.",to obtain the design acceleration 'spectra 
~ . . 


a) -for moment resisting steel frames designed and detailed.'as per 
,;~15:800 and moment resisting RC frames designed and detailed as 

per.JS:456 : 0.057 ~ 
(~

b) for braced steet frames desiQ.ned and detaHed as per '5;800 : 0.043 . '~ . 
(c) for moment resisting RC frames designed and detailed as per (;lS:456 and fS:13920 	 : 0.034 ...... 

td) for design of structures not covered wider 2 (a) to 2 (c) above and 
under 3 below 	 . 0.057 :~. 

3) Multiplying factor to be appli~d to the site specific horizontal i_
acceleration spectral coefficients (;n ,units of gravity acceleration 
'g') tor desIgn of equipment and structures where Inelastic action is 
not relevant or not permitted : 0.113 

,': ;,f 
., ~! 

~ Note: 9 =Acceferation due to gravity . 

~eThe horizontal seismjc acceleration spectra! coefficients are furnished in sub~equent pages. 

e 
~ 
~ 
~ 
~; 
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CLAUSE NO. PRO..fE.CT INFORMATION [=1-
· 
.. ~PPENDtX - I(Contd.} 

HORIZONTAL SEISMIC A~CE~ERATION SPECTRAL CQ.EFFICJENTS 
. {In units of'l1'J , 

lime Damping Factor(As a percentage of Critical Damping) 
Period . . 

, (Sec) 0.800 1.000 1.600. 2.000 3.000 5.000 7.000 10.000 

0.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
0.030 1.000 1.000 1.QOO 1.000 1.000 1.000 1.000 1.000 
0.050 1.840 1.881 1.793 1.696 1.519 1.430 1.341 1.257 
0.100 4.210 4.434 3.960 . 3.473 2.934 2.323 1.998 1.715 
0.108 4.616 4.877 4.343 3.760 3.143 2.451 2.089 1.775 
0.110 4.718 4.981 4.343 3.832 3.195 2.483 2.111 1.790 
0.115 4.975 4.981 4.343 · 4.024 3.324 2.562 2.165 1.826 

: 0.119 5.182 4.981 4.343 4.024 3.436 2.624 . 2.208 1.854 
0.121 5.269 - 4.981 4.~3 '4.024 .3.436 2.654 2.230 1.868 
0.122 5.269 4.981 4.343 4.024 3.436 2.670 2.240 1.875 
0.125 5.269 4.981 4.343 4.024 .3.436 2.716 2.272 1.895 
0.127 5.269 4.981 4.343 ',4.024 3.436 2.751 2.293 1.909 
0.129 5.269 4.981 4.343 '4.024 3.436 2.751 2.313 : 1.922 
0.132 5.269 4.981 4.343 4.024 3.436 2.751 2.338 1.942 
0.133 5.269 4.981 4.34;3 4.024, 3.436 2.751 2.338 1.949 . 
0.134 5.269 4.981 4.343 4.024 3.436 2.751 2.338 1.951 
0.150 5.269 4.981 4.343 4:024 3.436 2.751 t 2.338 

.~ 

1.951 
0.200 5.269 4.981 4.343 ,4.024 3.436 2.751 2.338 1.951 
0.250 5.269 4.981 4.343 · 4.024 3.436 2.751 . 2.338 1.951 
0.300 5.269 i 4.981 4.343 A.024 3.436 2.751 2.338 1.951 
0.350 5.269 4.981 4.343 ~4.024 3.436 2.751 2.338 1.951 
00400 5.269 . 4.981 4.34.3 '4.024 +3.436 2.751 2.338 1.951 
0.450 5.269 I 4.981 4.343 4,,024 3.436 2.751 2.338 1.951.-
0.500 5.269 ; 4.981 4.343 · 4.024 . 3.436 2.751 ; 2.338 1.951 
0.525 5.269 4.981 4.343 4.024 I .3.436: 2.751 2.338 1.951 
0.542 . 5.269 4.981 4.343 4.024 3.436 2.751 2.338 J 1.951 
0.550 5.269 4.981 4.284 4.024 3.436 2.751 2.338 I 1.951 
0.576 5.269 4.752 4.090" 4.024 3.436 2.751 2.338 I 1.951 
0.597 5.269 4.585 3.946 3.886 3.436 2.751 2.338 1.951 : 
0.603 5.269 4.539 3.907 3.847 3.400 2.751 2.338 1.951 
0.637 4.987 4.297 3.699 3.642 3.218 2.751 2.338, 1.951 
0.645 4.926 4.243 3.653 3.597 3.178 I 2.716 2.338 r 1.951 
0.650 4.888 4.211 3.625 '[3.569 3.154 2.695 2.338\ 1.951 
0.658 4.828 4.160 3.581 1~.526 3.116 2.663 2.338 r 1.951 

. 0.667 4.763. 4.103 3:532 3.478 3.073 2.627 2.306 1.951 
0.700 4.539 3.910 3.366 3.314 2.929 2.503 2.197 1.859 
0.750 4.236 3.649 3*141 ' 3.093 2.733 I 2.336, 2.051 1.735 
O.BOO 3.971 3.421 . 2.945 2.900 2.563 . 2.190 1.923 , 1.626 ~ 
0.850 3.738 3.220 2.772 2.729 2.412 2.061 

.1.809 '=+ml0.900 3.530 I 3.041 2'.618 2.578 2.278 1.947 1.709 1.446 
~--

0.950 3.344 2.881 2,480 2.442 2.158 1.844 1.619 1.369:, 
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IWfff!CLAUSE NO•. . PRO~eCTINFORMAT'ON. 

APPENDIX ­ I{Contd.} . 
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS 

(In units of 'g') 
Time Damping Factor'(As a perceptage of Critical Damping) 

Period 
0.800 1.000 1.600 I 2.000 3.000 5.000 7.000 10.000(Sec) 

1.000 3.177 2.737 2.356 '. 2.320" 2.050 1.752 1.538 1.301 
1.050 3.026 2.607 2.244 2.210 1.952 1.669 1.465 1.239 
1..100 2.888 2.488 2.142 . 2.~O9 1.864 1.593 1.398 1.183 
1.150 2.i63 2.380 2.049 2.017' 1.783 1.523 1.337 1.131 
1.200 2.648 2.281 '. 1.963 1,933 1.708 1.460 1.282 1.084 
1.250 2~542 2.190 1.885 1.856 1.640 1.402 1.230 1.041 
1.300 2.444 2.105 1.812· 1.785 1.577 1.348 1.183 1.001' 
1.350 2.353 2.027 1'.745· 1.719 1.519 '1.298 1.139 0.964 
1.400 2.269 1.955 1.683 1.657 1.464 1.251 1.099 0.929 
1.450 2.191 1.888 1.625 '1 1.600 ' 1.414 1.208 1.061 0.897 
1.500 2.118 1.625. 1.571 \'1.547 1.367 1.168 1;025 0.867. 
1.550 2.050 1.766­ 1.020 ~ 1.497 1.323 1.130 0.992 0.839 
1.600 1.986 1.711 1.473 1.450 1.281 1.095 0.961 0.813 
1.650 1.925 1.659 1.428 . 1.406 1.242 1.062 0.932 0.788 
1.700 1.869 1.610 1.386 1.365 1.206 1.031 0.905 0.765 
1.750 ' 1.B15 1.564 1.346 1.326 1.171 1.001 0.879 0.743 
1.800 1.765 1.521 1.309 i.1.289 i 1.139 0.973 0.854 0.723 
1.850 1.717 1.479 1.274 1.254 I 1.108 0,9;47 0.831 0.703 
1.900 1.672 1.441 1.240 1.221 1.079 0.922 0.809 . 0.685 
1.950 1.629 I 1.404 1.208 1.190 1.051 0.898 0.789 0.667 
2.000 1.589 1.369 1.178 1.160 1.025 0.876 . 0.769 0.651 
2.050 1.550 1.335 1.149 . 1.132 1.000 0.855 0.750 0.635 
2.100 1.513 1.303 1.122 1.105 0.976 0.834 0.732 .0.620 
2.150 1.478 1:-273 1.096 • 1.079 0.953 0.815 0.715 0.605 

I 2.200 1.444 1.244 1.071 1.055 0.932 0.796 0.699 0.591 
2.iso: 1.412 1.216 1.047 · 1.031 0.911 0.779 0.684 0.578 
2.300 1.381 1.190 1.024 1.009 0.891 0.762 0.669 0.566 

i 2.350 1.352 1.165 1.003 0.987 0:872 0.746 0.654 0.554 
2.400 1.324 1.140 0.982 0.967 0.854 0.730 0.641 0.542 

I 2.450 1.297 1.117 0.962 0.947 0.837 0.715 0.628 0.531 
I 2.500 1.271 1.095 0.942 0.928 0',820 . 0.701 0.615 0.520 

2.550 1.246 1.073 0.924 Q.910 0.804 0.687 0.603 0.510 
2.600 1.222 1.053 O.9ql6 I 0.892 0.788 0.674 0.592 0.500 
2.650 1.199 ·1.033 0.889 0.875 '. 0.774 0.661 0.580 0.491 
2.700 1.177 1.014 0.873 0.859 0.759 0.649 0.570 0.482 : 
2.750 1.155 0.995 0.857 .0.844 0.745 0.637 0.559 0.473 
2.800 1.135 0.978 0.841 0.829 0.732 0.626 0.549 0,465 
2.850 1.115 0.960 0.827 0.814 0.719 0.615 0.540 0.456 
2.900 I 1.096 0.944 0.812 0.800 0.707 0.604 0.530 0.449 
2.950 1.077 0.928 0.799 .. 0.766 0.6SS '0.594 0.521 0.441 
3.000 1.059 , 0.912 0.785 0.773 0.683 0.584 0.513 0.434 
3.050 1.042 0,897 0.712 . 0.761 0.672 ·0.574 0.504 0.. 427 

." 
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I APPENDIX - I{Contd.l 

i 

HORlZONTAL SEISMJC ACCELERATION SPECTRAL COEFFICIENTS 
{In units of 'g'}-. 

Time Damping Factor (As a percentage of Critical Damping) 
Period 

0.800 1.000 1.60'0 2.000 3.000 5.000 7.000 10.000(See) 
3.100 1.025 0.883 · 0.760 0.748 0.661 0.565 0.496 0.420 

.3.150 1.009 0.869 0:748 0.737 0.651 0.556 0.488 0.413 
3.200 0.993 0.855 0.735 0.725 ' 0.641 0.548 0.481 00407 
3.250 0.978 . 0.842 0.725 0.714 0.631 0.539 0.473 0.400 
3.300 0.963 0.829 .. 0.714 0.703 , 0.621 0.531 0.466 0.394 
3.350 0.948 0.817 0.703 0.693 0.512 0.523 0.459 0.388 
3.400' 0.934 0.80.5' 0.693 0.682 . 0.603 0.515 0.452 0.383 
3.450 0.921 0.793 0.683' ·0.672 0.594 0.508 0.446 0.377 
3.500 0.908 0.782 0.673 0.663 0.586 0.501 0.439 0.372 
3.550 0.895, O.n1 0:664 0.654 0.577 0.494 0.433 0.366 
3.600 0.883 0.760 . 0.654 0.644 0.569 0.487 0.427 0.361 

- 3.650 0.870 0.750 0.645 ' 0.636 0.562 0.480 0.421 u.356 
3.700 ~ 0.859 0.740 0.637 0.627 0.554 0.474 ' 0.416 0.352 
3.750 0.847 0.730 0.528 0.619 0.547 : 0.467 0.410 0.347 
3.800 0.836 0.720 0.620 0.611 0.539 0.461 0.405 j ,0.342 
3.850 0.825 0.711 0.612" 0.603 0.532 0.455 0.399 : 0.338 
3.900 0.815 0.702 0.604 0.595 0.526 0.449 0.394 0.334 
3.950 0.804 0.693, '0.596 . 0.587 0.519 0.444 0.389 0.329 
4.000 0.794 0.684 0.589 0.580 I 0.513 0.438 0.3851 0.325 
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VlBRA TION ISOLATION SYSTEM 

1.00.00 SCOPE 

This section covers supply, supervision of erection! commissioning & design 
engineering of the vibration isolation system (V]S) suitable for ID/P NfD 
Fans! TDBFPIMDBFPHURBOGENERATORSIMILLS .The vibration 
isolation system shan be of proven make and should be in successfill operation 
for similar machines. 

2.00.00 Supply ofVJS 

V1S shall be supplied complele along with recommended spares if any. The 
selection of VIS shall be done by'the vendor, in case not done by customer, so 
1h~t the amplitUde al bearing locations are within permissible limits as per 
machine suppfier recomm~nd3tion or ISO I 0816 whichever is goveming and 
no dynamic loads are transferred to the structure supporting V1S. Minimum 90 
0/0 isolation shaH be achieved and the system shall be capable of withstanding 
SeismiclWind forces. 

3.00.00 Supervision of Erection and C~mmiss~oDing 

3.01.00 Manual 

Vendor shall supply installatjon and' maintenance . manual indicat ing 
equf~ment, procedures etc. necessary for inslallation and replacement of. V1S 
with downtime involved. 

3.02..00 Tools and f~l("ilitics 

Vendor shall supply all tOo"ls':md facilities as required for successful erection 
~md commissioning of V1S, Ve~dor shaH deploy experienced manpower to 
supervise successful instaHation of VJS 

4.00.00 Design Engineering of Vibration Isolation System 

The dynamic (lnaJysis shall consist or free vibration analysis (lnd forced 
vihration analysis. Isolation efficiency of at least 90 % shall ~e obtai~d. The 
fundamental natura) frequency shall be sufficiently above or below lhe 

L....__• ___._..__,..w______._____________________-.....I 

4.01.00 



frequency corresponding to operating speed .Vibration amplitude shaH be 
calculated at aJl bearing locatjons and shaH satisfy lhe permissible limils as per 
ISO) 08] 6 or as specified by the machine supplier. Transient analysis shall be 
carried out for lhe short circuit /bJade failure condition with an appropr;ate 
force function jf required by the machine supplier. The forces for which 
substructure is to be designed shall be furnished. 

Static Analysis 

The static analysis shaH jJic}ude the 

a) Dead weights of machine stationary parts, 
b) Dead weights of machine rotary parts 
c) .Loads due to machine power torque 
d) Loads due to maximum allowable unbalance 
c) Temperature loads 
f) Loads due to blade unbalance/short circuit 
g) Erectlons loads 
b) Seismic Loads 
i) Any other 10ads giyen by the snpplier 

Various load combinations must be investigated to obtain the most severe 
loads for foundation design purpose as per relevant lS codes or as per machine 
supplier recommendation whichever is ~ore critical. 

Check for Shaft Misalignment 

Foundation deck must be adequately stiff to withstand a1l operating load 
conrbjn~1jons without excessively upsetting the rotor 'shaft alignment' .The 
stru~ural design must carefully' be at:1n)ys~d for' relative ~eflec,jon for the 
members supporting machine shaft 10 satisfy the Jimits as given by machj~e 
supplier jfany. . .. -. 

Design ofRCC deck supported on VlS 

Ve'ndOT shall provide General arrangement drawing of deck showing location 
nnd supporting detail of V1S, all embedment and their details as per the 
machine supplier drawing. 
RCC design shall be done by working stress method for all machine 
foundations.. Minimum reinforcement shaH be governed by IS : 2974 us welJ 
]S: 456. 
AU documents/drawings shaH be supplied in 25 (twenty five) prints. AJI 
calculations shall be supplied in 6 (six) sets. Soft copy of1he drawings in Auto 
Cad shall be supplied aJong with the soft copy of the documents suppJied 

4.02.00 

4.03.00 

4.04.00 
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All documentation shall be in English Janguage and aU RCC/stntChlra) design 
shall be conforming to the relevant Indian Standard Code of practice. 

5.00.00 Qua1ity Plan and Test Certificate 

Vendor shall fllrnish the quality plan and Test certificate for the hardware in 
their scope of supply. . The quality plan shall be reviewed by BHEL 
IConsul1ant wherein the inspection and hold points shall be indicated. Vendor 
shaH submit test certificate based on approved Quality Plan. Despatch of 
material by the vendor shall only take place after the receipt of Material 
Dispatch Cleanlnce Certifictlte (MDCC) issued by BHEL/Consulrant on the 
basis of lest reports/test certificates submitted bYlhe Vendor after 
manui1ct me. 

6.00.00 Environmental Protection 

V1S shall be suitably protec1ed against environml'ntaJ damages e.g. abrnsion~ 
discolouratjon~ corroslon~ oily w;1ter etc. to give a prolonged service 
matching the pbnl life. 


