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COPE

S or -1 of Vibration Isolation System (VIS)

i) Vibration Isolation System (VIS)
i) Tools and facilities required for erection and commissioning including seaworthy
packing & transportation etc. complete.

€ oervision of erecl’” n a 4 commis *i>ning of the VIS.

Vendor shall deploy experienced manpower for setting the VIS in position and final
adjustments after macine installation. Vendor shall also confirm the readiness at
site before deploying the manpower for supervision of ereciion. V _i.uor shall fuuii 1
proposed erection strategy of the entire system and procedure for replacement of
VIS and downtime involved.

C »ign YEnc® er . .r ieVibrati Iso ‘onSys i(Excl" 2d° . n "rs
scope)

Design and engineering shall consist of the following:

i) Sc..ction of Vibration Isolation System (VIS).

n) Statie and dynamic analysis and design of RCC deck slab (supporting
arrangement for thz equipment supported on VIS)

iif) Calcul tion of loads on ' »porting 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 founc ‘ion sys'.... mets the
amplitude/frequency requirements.

v) Checking of stiffness for structure supporting VIS.

Locr  aroic
Vendor shall furnish following documents:

i) E.l of matericls of various 2lamants includad in the supply zlong -Jith detail=d
specifications of system and various itc.,.s incluc' .d in supply and standards local
or international standards to which they conform.

i)y Ger. alk w1 Lwert{GA)- = nag-skl. ng-location—and suppertinT-€L 2ilis-of
MIS. "Zxc w it .ivendl s sco ).

i) GA-and- . forcc.-concrete- etatls dra .ags for deck slab nzlading bar ~riing
schedd!z 'Exc 14 ‘rom v ndor's sc _ ).

v) zmbedn  t-d  wings—she rglocaten—of-all- Cmbedment—<. L {hC details
gc. aini . toRCGC-deck-slab-(Excluded fromv  dc ’s sc pe).

v—DPesigh-doed. *~r L (Ey . lu” dfre. _2nc s o

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 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

NATIONAL THERMAL POWER CORPORATION LTD.
‘ ) Pr L~ 1X500 MW NTPC VINDHYACHAL STPP STAGE-V
T (SG PKG)
B No of Units 1
L4 Consultant NATIONAL THERMAL POWER CORPORATION LTD.
Locaton The plant is located in Sidhi district of Madhya Pradesh,
5. ' having a Latitude and Longitude of 24 6 N and 82 40 E
respectively.
6 Distn - Sidhi (Madhya Pradesh)
7 Nearest Major Renukoot, the nearest town, is about 50 kms. away
' Town from the project site.
8 Nearest Railway The nearest rail head Shakti Nagar Railway Station, is
’ station approximately 2 km away from the project site
The nearest airport is Varanasi located at a distance of
9. Nearest Airport approximately 220 km from the project site.
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General Req " ‘er °nt

.01. 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- | (section-c), - 7d section ).

Table-1
SL N
= | DRAWING NO.
No DRAWING NO.
1 GENERAL ARRANGEMENT OF ID FAN NDZV 47 SIDOR RP-DG-335-107-0204(R0O1)*
2 GENERAL ARRANGEMENT OF PA FAN PAF 19/10.6-2 RP-DG-335-106-0202(R03)*
3 GENERAL ARRANGEMENT OF FD FAN FAF 24.5/11.8-1 RP-DG-335-107-0211(R04)*

| © UT DRG. OF ID/PA/FD FAN FOR VINDHYACHAL STPP STAGE-IV ARE VALID FOR VINDHYACHAL
STAGE-V

1.02. 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 ring and d ...per units
as well as quality pltan to enable customer to review the spring selection done by
the bidder.

.03. Customer may revise the requirement of springs (no. and type) based on the
information furnished in 1.02 above by the bidder and the bidder shall be required
to furnish revised price bid based on the requirement.

Ceisn T o0 in

Seismic loads shall be calculated adopting the site specific seismic information as
specified in annexure-Il (section-c)

VWwne Sue g

The wind load shall be calculated in accordance with 1S: 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: 4 - m/s.
b. The .. k coec.*nt “K1” Y

c. C*uooryc Uran : Category 2
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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 structu-=s, i.e. AB & C, as defined in IS: 875 (Part-3).

| laterial (C :-"9n « Supf y)
1. Steel he:ne 5 vrine s and viscous dampers shall consist of:

= Steel helical spring units and viscous dampers along with viscous liquid including
associated auxiliari ~ for installation of the spring units and dampers like steel
shims, adhesive pads, ~tc.

b. Frames for pre-stres _11g of spring e..ments.

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.

2. 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.

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

4. 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 50° c. The ¢ . jin resistance of the individual damper units
should be such that the designed damping can be provided using re-  onable
number of units. Damgr.. units shall have damping resistance ranging irom
40kN _ < (0 300 kNsec/m.

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

6. The steel helical . rings and viscous dampers shall be designed for a . ...um
operating lire of 5 ears.

. lan Jact *“i 7 & Testing
1. Complete manufacturing and tes :ing of the steel helical _ 11..,gs and viscous dampers

shall be done at the manufacturing shop of the vendor. For this purpose the vendor
shall su. s 1e de. l:d rogi .me for approval of ¢* omer ~.d take up the
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manui- . dring / testing after approval of such programme. The programme shall
inciuce:

Manufacturing schec' .~ and quality check exercised during manufacturing.
Detail of test to be carri2d out at the manufacturing shop with its schedule.
Speci req irements, if any, regarding concreting of top deck.

Complete step- by- s.>p procedure covering the installation and commissioning

of the spring syster-

e) Manuals for erection, commissior...g, 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
¢ mpers, with their rating, stiffness etc. included in the supply.

i) Bl of material (data sheet) for franm.c~ 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 founc “‘ions / structures.

o 0O T QD
~— N e

The springs shall conform to codes DIN 2089 and DIN 2096. The quality assurance
and inspection rocedure shall be finalised on the basis of the above codes and the
guality plans v 2 drawn accordingly.

Tra. . .o tir'on

Steel helical springs and viscous dampers shall be suitably protected, coated,
covered, boxed and crated to prev ... d . ge or deterioration during transit,
handling and storage at site till the time of erection.

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

Erection ar Cominissioi . 1

Co" .ieiw ercoue and commissionina of the steel helical springs -nd viscous
dampers including pre-stres .~ of eler.ents, placing of elements in poswon,
checking clearances on the shuttering of the RCC top deck, releasing of prc-st.uss in
_, rirn| elements, making final adjustments and alignments etc. all shall be
supervised b' :1 specialist supervisor.

The scope « * work shall be deemed to include all activiues, \ iich may not have been
explicitly mentioned but are reasonably implied for the successful commissioning of
steel helic- ¢ "+ nes and i=cous dampers.

The vendor shall guarantee the performance of the steel helical springs and viscous
dampers for - 4 months from the date of commissioning of each machine which shall
be termed as “ + .ante @ =ticdd”,
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Supe visi. .

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.

Reali are tof € i 71Sysiam

If any realignment of the steel helical springs and viscous dampers is required to be
done for aligning the sne.u or ior any ouwer reasons during w.e first onc yoar of
operation from the date of commissioning of the machine, the same shall be done by
the vendor.
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1.0

20770

3.00.00

L2100

3.02

4.00.00

4.01.00

VIBRATION ISOL4T ONSYSTEM

SCOPE

This section covers supply, supervision of erection/ commission..., & d-.z1°
engineering of the vibration isolation system (V1S) suitable for IC, W FD
Fans/ TDBFP/MDBFP/TURBOGENET A TORS/MILLS .The vibration
1solation system shall be of proven make and should be in successful op . ation
for similar machines.

Su_ Lly of VIS

VIS shall be supplied complete along with recommended spares 1t any. The
selection of VIS shall be done by"‘hc vendor, in case not done by customer . so
that the amplitude at bearing locations are within permissible limits as per
machine supplier recommendation or 1ISO10816 whichever is governing and
no “mamic loads are transferred to the structure supporting VIS. Minimum 90
% 1svlation shall be -. nieved and the system shall be capable of withstan.™ g
Se..mir Wind force<

Supen ~on of Ereci*» ~~ * emmissioning

\Y% P

Vendor shall supply installation and "~ maintenance .manual “n 1 7ting
equr‘g,men( procedures etc. necessary for msmllanon and relacement of VIS
(h u.v/ntime involved.

Tools an: r; ! ‘es
Vendor shall supply all 1= s and facilities as required for successful e. _ctic )
and commlsslonmg of VIS Vendor shall deploy expeicnesd Llunpenir to

sug.2rmise successiul installation of VIS

Des . “.ineer - of Vibration Isolation System

Dynamic Analysis

The dynamic analysis shall consist of free vibration analysis and forced
vit rution analysis. Isolation efficiency of at least 90 % shall be obtained. The
fi tamental natural frequency shall be sufficiently above or below the
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frequency corresponding 1o operating speed Vibration amplitude shall be
calculated at all bearing locations and shall satisfy the permissible limits as per
1SO 10816 or as specified by the machine supplier. Transient analysis shall be
carried out for the short circuit /blade failure condition with an appropriate
force function if required by the machine supplier. The forces for = ¢h
substructure is to be designed shall be furnished.

4.02.00 Static An: %5
The static analysis shall include the

a) Dead weights of machine stationary parts,

b) Dead . eights of machine rotary parts

c) Loads due to machine power torque

d) Loads due to maximum allowable unbalance
¢) Temperature loads

f) Loads due to blade unbalance/short circuit
g) Lrections loads

h) Seismic Loads

1) Any other loads given by the supplier

V. ious load combinations must be investigated to obtain the most severe
loads for foundation design purpose as per relevant 1S codes or as per machine
supplier reccommendation whichever is more critical.

4.03.00 Cl-kforZ:-v 3A"% 'an nt

Foundation deck must be adequately stiff to withstand all operating Joad

combinations without exc :ssively 1 .2tting the rotor shaft alignment .The
3 . - - .

structural design must carefully be analysed for relative deflection for the

members supporting . chine shaft 10 satisfy the limits as given by machine

supplier if any. -

4.04.00 Design of RCC deck supporicd on VIS

Vendor shall provide General arrangement drawing of deck showing location
and .upponting detail of YIS, 1il embedment and their details as per the
machine supplier drawing.

RCC design shall be done by working stress method for 11l machine
foundations. Minimum reinforcement shall be governed by IS : 2974 as well
IS : 456.

All documents/drawings shall be supplied in 25 (twenty five) prints. All
calculations shall be supplied in 6 (six) sets. Sofl copy of the drawings in Auto
Cad shall be supplied along with the soft copy of the documents supplied
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All documentation shall be in English language and al) RCC/structural design
shall be conforming to the relevant Indian Standard Code of practice.

Qu: 'y Plap and Test Certificate

Vendor shall furnish the quality plan and Test certificate for the har....¢ in
their scope of supply. " The quahty plan shall be reviewed b R*™ :L
/Consultant wherein the inspection and hold points shall .e indicated. © n lor
shall submit test certificatc based on approved Quality Plan. Despatch of
material by the vendor shall only take place after the receipt of M~* rial
Dispatch Clearance Cerhificate (MDCC) issued by BHEL/Consultant on the
basis of test rcports/test certificates submitted by the Vendor afier

manufacture.
Environmenta) Prot. -fion

VIS shall be suitably protected against environmental damages e.g. abrasion,
discolouration, corros.nn, oily water ctc. to give a prolonged service
matching the plant life.




ANNEXURE-I
. _diesanc . andards

Some of the . ievant applicable Indian standards and codes, etc. applicable to this section of the
spaumication are listed below:

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

DIN: 2089 .. itw. il compression spring out of round wire and rod: calculation & d. .ign.

DIN: 2096 Helicai compression springs out of round wire and rod: quality requiremciits for hot
foi.. *d compression springs.

VDI: 2056 Criteria for assessing mecnanical vibrations of machine.

VDI: 2060  Critz.ia wur assessing the state of balanc of rotating rigid bodies.
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" 'NEXURE-EQ
o9 T \THQUAKE RESISTA. 1 DESIGN OF STRUCTURES AND
EQUIPI “NT
oo Atlures and equipment shall be designed for seismic forces adopting t-2 site specific
~eis™i~ information provided in this document and using the other provisions in accordance
it z.1093 (Part 1):2002 and 1S:1833 (Part 4):2005. Pending finalisation of Parts 2, 3 and 5
- £1293 provisions of part 1 shall be read along with the relevant clauses o1 15:1893:1944,
t o cireores other tha- *he buildings and industrial structures including stack-like structures.
|
The | =0« ground horizontal acceleration for the project site, the rite specific acceleration
spectral coefficients (in units of gravity acceleration 'g’) in the horizontal direction for the
1704 .amping v Lee Lnd the multiplying factor (to be used over the spectral coefficients)
e ~auating th2 e~ gn acceleration spectra are as given at Annexu e-.
Yre i~ acceler Hu -~ spectra' alues shall be taken as 2/3rd of the corresponding horizontal
Ve ues.
The .te specific desic~ acceleration spectra shall be used in pl=ce of the response
~~ce'r -ation spectra, given at figure-2 in 1S:1893 (Part 1) and Annex B of IS 1893 (Part 4).
The s..- specific acceleration spectra along with multiplying factors specified in Annexure-I
i~ ~Judes-the effect of the seismic-environment of the site, the importance factor related to the -
<1 .c*ures and the response reduction factor. Hence, the design spectra do not require any
o L * er considerati r of the zaone factor (Z), the ‘mportance factor (I) and response reai stion
¢.tc- N as use” '~ the 1S:1893 (Part 1 and Furt 4).
\
Dauani.in Struc* . cs
The da nning fact.i s a »er.ntage of critical damping) to be adopted shall not be more
U~ ~dicated below f
= Steel structures : =%
I : <%
‘ Re...fc.z 2. Concrete structures
. Reair forcec - -rete Sta. - : 2%
o Steel sta. - : 2%
L YO THAL..T,. T (1xs U .. TF .k .ICAL SPECIFICATION PART-B
STEAI' "~ |E " .TCZ...sHELECTFOST 1 Jf SECTION-Vi * _ 3-SECTIOl -V A o JF29
_ MOITA NP LACKAGE 1 - SCTIUMENT®*  .C :260-101-2 .V
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mass ond stiffness, dynamic analysis for obtaining t e desic .. seisizi forces shall be carried
... us.r the response spectrum method. The number of vibration modes used in the
a alysis should be such that the sum total of modal masses of all modes considered is at
leact 97 percent of the total seismic mass and shall also meet requirements of 1S:1893 (Part
1" . odi combination of the peak response quantities shall be performed as per Complete
" radrat: Combination (CQC) method or by an acceptable alternative as per 1S:1893 (Part
1.

‘ S'ce nostshoiztu es in a power plant are irregular in shape and have irregular distribution of

r gereral, seism.. analysis shall be performed for the three orthogonal (two _ rincipal
h- ™ontal anc one vertical) components of earthquake notion The seismic resps e from
tre t-re= ccmperarts chall be cembinad an specified in 1S°1893 (Part *°

-2r b Idings, if the design base shear (Vg) obtained from modal combination is less than the
base shear / Vg) cc puted using the approximate fundamental period (T.) given in
171892 Part 1 and u3ing site specific acceleration spectra with appropriate multiplying factor,
the response quantities (e.g. member forces, displacements, storey forces, storey shears
and bas. eactizrs) shall be enhanced in the ratio of Vg/ Vg However, no reduction is

petn Yadif '3 5'zssth~n V.

For regular bu.dings less than 12m in height, design seismic base shear and its distribution
to different floor levels along the height of the building may be carried out as specified under
slaus T35, 7.6 & 77 of 1S:1893 (Part 1) and using site specific design acceleration spectra.
T 227 3n hctzontal acceleration spectrum value (A,) shall be computed for the
tyr vamenta. natural period as per clause 7.6 of 1S:1893 (Part 1) using site specific spectral
acceleration coe®icients with appropriate multiplying factor given . - Annexure-|.

F.trar, the spectral acceleration coefficient shall get restricted to the peak spectral value if
tr > undamenta r tural period of the structure falls to the left ~* the peak in the spectral

a.ce 2ration cu. 3.

Des*~n/Detailing for Ducfility for Structures

The site specific design acceleration spectra is a reduced spectra and has an in-built
a.cvian 3 for ductility. Structures shall be engineered and detailed in accordance ..‘th
rele 1t ndian/International standards to c _hieve du-tility

VINDHYZ . 77 ST . .80 ... ‘L. CAL SPECIFICATION ‘] PART-B
STEAM GE™ E\"""\..7 . ELECTROSTATI SECTION-VI JUB-SF .7 .V .. -:2230F29
Pr= 5 ‘v pj SKAGE BN DC L. ENTNO.: C$-22 ' 101-, o .
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L LAUSE NO. .

CIVIL " Ol S ‘i .
| — =
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H...7 70 . - .ELERATION SPECTRAL COE. . IC._NTS in ' nits . f‘g’
FOR VSTPP{V
i T o Da"... ngFactor (as a percer.. = 2 of criti~ Il damping)
¢ T W 2% Co 55 7 10%
040 .08088 .08.26 .08164 .08164 .08126 .08126  .08088
" 42 L 504 .08429 .08353 D215 n3z77 _:40  .082( -
(s Zudg? .08731 .08580 .08504 .08429 .08353 .08315
43 .09260 .08996 .08807 .08693 08580 18504 . .8429
..48 .09638 .09336 .08996 .08844 .0873. .08618  .08542
“50 o .08600 ‘n 22 LG 2 .08882 .08769  .08693
.55 10499 .10432 .09865 19525 .09298 .09%.7 ._2958
o A0 1,263 7507 AuL2 751 Ny .n5  .09298
L7 14707 A5 RT .1981 1279 0734 17318  .09940
7R .1n497 141.6 ._775 1801 11226 .4 10243
230 16706 115119 13569 .:-6?4 717 1112 10545
.085 A737 6101 ° 14325 13267 ;108 " 11490  .10810
g0 .19087 .17084 150! ! A3E°1 L2662 11868 11074
.95 .20183 17991 .15¢ 7 14476 38 ATtuR 701
Uo 1,06 .18823 116479 15675 2ED 125 11528
110 23056 20372 7727 .16026 1428 1 15 Y44
Aon 2719 .21809 .18823 16933 .14967 J€us 1T7RY
A7 25966 .22829 119730 7€ LLzE S MT74 1277
L7024 3661 208 . .184C7 1614, 14665  .13040
R .27856 .2+530 "1 66 .18974 .16593 5.3 1I .92
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a4 6ty Ded 20146 . 424 18606 0 J6
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I 200 29746 .26609 23056 20E7° 7651 15799 .“°796
% 0 29464 .26380 .22665 208 1 7352 15419 1313
- . 37 25971 UGG 19972 .16936 14961 12949
: ’.Luu =3 97 .25385 27 CIELT 342 14423 12440
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! ‘.SLV ..498 2471 .20664 200 5358 354 1457
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ANNEXURE — | (Contd.)

R A0 LATION SPECTRAL COE. .. 't /S inunits of ‘g’
FOR VSTPP-V

Lo Damu.=-r.. i (asi.,. :rcentage of critical ¢ mpin~

ve % 1% 2% 3% . 7% 10%
S0 .25602 .23309 .20044 1782 . 4833 2853 11012
e .24947 €7, 19415 17250 14329 1070 10584
“n0 24148 .2°869 18774 16700 13809 11804  .10169
.380 2334 % 21288 .18189 cot1l4 3338 AME2L .09e55
A 2253 < £.5 A7e27 5619 .12882 14 J947.
427 .22000 .19982 17071 15119 12472 10752 .09197
LRV 21,93 -~ 155 16568 .14665 w073 .10433  .08924
A6 2075, A8TR) .16046 “ 4191 .11685 090  .08658
.480 2058 A8 43 .15568 T 92 11337 uy819  .08430
£ 1909 A7731 15134 A3 .10998 J9s:-3  .08176
£, o037 .16485 .14058 12419 10244 18920  .07659
(T .16850 5039 - 3064 - 11575 .09558 J8378  .07230
| .650 15651 A4 L ,_ 74 .16?’98 .08963 n7gg2  .06821
T U A2 11319 10112 .08452 .07456  .06490

% © 75 13 .10584 .09481 .07960 07066  .06141
€20 12525 11464 .09902 Y5200 07" 4 6690 .05835
£ .11660 .10698 "1 39 18 366 R .Obcon 05568
Loo .1 906 .10041 .087 . .07906 .06780 .06059  .05309
.950 C w230 .09430 .08229 . 486 .06429 .05743  .05029
'O .09F 26 .088390 .07786 nvn78 22115 L3464 .04785
N .07738 070" .06401 .05539 U498 14342
. LTET 0774 064 - .05836 15069 .04521 03946
Tt J7 58 oc 4 -€vo 08 .04619 J4106  05b92
0 .06F JC st .054" 2:.957 114264 .J7785 .03278

! IR 6 L7 .J05686 .05023 0458~ 3943 .N3501 w3001
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.. .04968 uae 0411 3720 .03185 .02803  L=00
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n. 2.0 T I .Y ACCELERATION SPECTRAL COEFFICIE! S in units of ‘g’
I {VSTPP..
!
Lo Damping Factor (as a percentage of critical d- nping)
! 0.5% 1% 2% 3% 5% 7% 10%
"2.400 n5,550 .03325 .02975 02700 .02315 .2038 11748
.o .0.250 13025 02700 .02468 .02120 L1970 . 605
2.R00 L2975 0.775 .02468 .02260 .01940 718 014
"L 07725 weERT 02272 12065 oY n 380 21270
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