
CLAUSE NO. 

14.01.00 

14.02.00 

14.03.00 

14.04.00 

14.05.00 

14.06.00 

14.07.00 

14.08.00 

14.09.00 

14.10.00 

TECHNICAL REQUIREMENTS [IR.1IMI NTPC 

Proper approach shall be provided for access to all equipments during normal 
operation and maintenance. Unless otherwise specified, platforms, staircase and 
ladders shall follow the stipulations specified elsewhere in this specification. 

Equipments requiring monitoring during regular operation shall be approachable 
from the ground floor through sta ircase. Staircase with minimum width of 1200 mm 
shall be provided for approach to elevated structures at 5m height from the nearest 
platform. Below this height a vertical ladder with minimum clear width of 600 mm 
may also be acceptable. 

Platform with a minimum clear width of 1000 mm shall be provided all around the 
lowest absorber spray levels and mist eleminators. Similar platforms shall be 
provided at subsequent elevations if they are more than 3000 mm apart from each 
other. An adequately sized manhole with platform (min. 2 sq. m) shall be provided 
above each spray level. Ladders/staircase shall be provided for the access to the 
platform. 

The absorber slurry recirculation pumps, gypsum bleed pumps and limestone feed 
pumps shall be mounted on the ground level. Suitable approach and platforms shall 
be provided for all the valves required during regular operation . 

A 1500 mm space shall be provided around all pumps, except absorber recirculation 
pumps, where a 2000 mm space shall be provided. 

Platform with a minimum width of 1500 mm shall be provided all around the 
pulverizers and feeders. Approach along with suitable platforms shall be provided for 
ball loading hoppers. 

A 1000 mm wide platform with suitable approach shall be provided around each 
hydro-cyclone. 

A 2000 mm wide floor/platform shall be provided all around each bell filter. 

Contractor shall provide motorized hoists and trolleys for all items requiri ng 
maintenance and weighing 500 kg or more. All auxiliary structures, monorails, 
runway beams for all lifting tackles, hoists etc .. are included in Contractor's scope of 
supply. Access ladders with suitable platform shall also be provided for approach to 
all motorized hoists/trolleys mounted on their runway beams for the maintenance of 
hoists/trolleys. Items weighing more than 50 kg and required to be replaced for 
maintenance shall be provided with manual hoists/trolleys with runway 
beams/supporting structure etc. 

The regular basement floor IS not acceptable in 
Pits/trenches shall be avoided as far as possible . 
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CLAUSE NO. 

14.11.00 

14.12.00 

14.13.00 

14.14.00 

14.15.00 

14.16.00 

14.17.00 

15.00.00 

15.01.00 

TECHNICAL REQUIREMENTS 

Handling arrangement of milling system, Booster fans, Slurry recirculation pumps, 
oxidation blower, be lt feeder system etc. complete with crane/monorail along with 
removal space for maintenance shall be provided by the Contractor. 

Approach for removal of equipment for maintenance shall be provided. 

All other safety requirements as per the Factories Act , National Electricity code shall 
be complied with while developing Layou t. 

Cable trenches/sli ts, if unavoidable, shall be provided with adequate cushioning of 
sand and the same shall be covered with PCC. 

Each Equipment room shall be provided with alternate exits in case of fire/accidents 
as per requirements of Factories Act and Statutory bodies/insurance companies. 

Minimum Headroom (free height) under all floors , ducts, walkways and sla'irs shall 
be 2.50 M. 

Inler·connecting pipes/cables between various facilities of FGO plant shall be routed 
on the steel trestles to be provided by the Contractor. The clear head room for the 
same shall be minimum 8 M. 

ELEVATORS 

Elevators shall be designed based on following criteria : 

(i) 

(ii) 

(iii) 

Type of service 

Desig n/ constru elianli ns ta Iial ion 
codes 

(;v) Rated speed 

(v) Total Travel 

One (1) no. Passenger cum goods 
elevator per Absorber & for Mill Building 

(a) Lalesl ed ilion of 15:14665 (All parts) 
AND also meeting any additional 
requirements of 15 :4666, 15:1860 
and 15:3534 . 

(b) Any other equivalent code, subject 
to Employer's approva l.Load 
carrying capacity 

1000 kg (minimum). 

1.0 m/s. 

As per 

I'y 
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CLAUSE NO. 

15.02.00 

15.03.00 

(VI) 

(vii) 

(viii) 

(i x) 

(x) 

(xi) 

TECHNICAL REQUIREMENTS 

Number of floors to be served 

Entrance 

Entrance and platform size 

Drive/motor 

Method of control 

Machine room and lift Shaft 

As per requirement and subject to 
Employer's approval 

As per requirement and subject to 
Employer's approval 

As per design/installation codes at (ii) 
above 

As per Electrical Specifications. 

As per Electrica l Specifications. 

Pressurized dust proof or 
Airconditioned machine room as per the 
requirement of lift manufacturers. 

(xii) Position of machine room Directly above the lift shaft. 

(xiii) Power Supply As detailed in Electrical Specification 

Landing doors of the elevators shall have fire resistance of at least one hour. These 
doors shall also be smoke tight as far as possible. 

Construction of the elevators shall specifically meet all requirements of the codes 
indicated at CI. 15.01.00 (ii) and shall have following additional fea tures: 

(i) 

(ii) 

(iii) 

(Iv) 

(v) 

Flooring of Cabin 

Design, Construction 
and finish of car & 
car door 

Car entrance and 
landing doors 

Door construction 

Signals 

6 mm thick Checkered Plate flooring. 

Car inside enclosure including inner side of door 
shall be of stainless steel plate of grade 55:304 
of bright finish. 

As per 85:476 (Part 20 & 22) 

Hollow metal construction from 16 guage thick 
steel sheet spray painted. 

Car position informer in car both visua l and audio, 
hall position indicator at all floors, tell~a~: lights at 
all floors, battery operzted alarm '.\ ell and 
emergency light with sui I'hr' 6,~UtSrvl \) ~'('c \arger & 

:r ~.',y ,~ m 
controls. ~ 0~t? ~ 

~ ,l:i ~ 
Si'..... ~' 
""Jf.N,-"II~~ 
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CLAUSE NO, 

15.04.00 

15.05.00 

15.06.00 

15.07.00 

15.08.00 

16.00.00 

16.01.00 

16.01.01 

16.01.02 

(vi) 

TECHNICAL REQU IREMENTS 

Type of Indicators Soft touch keys and digital luminous display in car 
operating panel and on all floors landings. 
(All fixtures in stainless steel face plates). 

Technical requirements of Electrical items shall be as per details given in Electrical 
Sub-Section, Part-B. 

Provide sound reducing material below machines in machine room. 

Provide special corrosion resistant treatment on alt elevator components. The 
protective treatment shall be subject to Employer's approval. 

Elevators shall have provisions 10 meet following operational requirements; 

(f) Selective collective, automatic operation with or without operator through 
illuminated push button station located inside the lift car. 

(ii) Power operated with automatic opening/closing car and landing doors. 

(iii) Two push buttons, one for upward movement and the other for downward 
movement at each intermediate landing, and one push button at each 
terminal landing shall be provided in order to call the car. 

(iv) Push buttons shall be fixed in the car for holding the doors open for any 
length of the time required. 

Fireman's switch shall be provided for each elevator. 

DUCT WDRK AND DAMPERS : 

Duct Work 

Sizing Criteria: 

1. Allowable velocities in the duct work. 

Maximum gas velocily shall be 15 m/sec at Design point condition. 

l oads for Duct and Structure Design 

The duct design shall lake into account following loads all occurring together: 

1. Wind loads as specified. 

2. Dead weigh t including weight of insulation. 
live load_ 
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CLAUSE NO. 

16.01.03 

16.01.04 

16.01.05 

TECHNICAL REQUIREMENTS 

3. Ash load: 

All ducts to be designed for one tenth of duct full of ash . The ash density for 
the purpose of loading shall be at least 1300 kg/ffil . 

4. Expansion joint reaction. 

5. Seismic Load 

6. The following minimum load factors shall be applied to the design loads: 

Temperature (Oeg.C) 27 38 93 149 205 260 316 321 

Load Factor 1.00 1.02 1.12 1.1 
9 

1.25 1.29 1.34 1.4 
2 

Duct Design Pressure 

All flue gas ducts shall also be designed for ± 660 mm w.g ., or maximum 
conceivable pressure of the re levant fans, whichever is higher at 67% of yield 
strength of materia l 

Duct Slope 

All ducts shall have a sufficien t slope witll respect to horizontal so that any chance of 
accumula tion of ash particles or water in the duct can be avoided under all 
normal/abnormal operating conditions. The inlet duct shall be sloped towards the 
absorber. 

Type of duct construction: 

The duct shall be of rectangu lar cross-section and shall be of all welded 
construct ion. For rectangular ducts following requirements shall be complied with: 

a) 

b) 

c) 

Minimum 7 mm thick steel plates for gas ducts & Duct stiffening shall be by 
means of rolled sections of duct materia l. 

A corrosion allowance of 1.5 mm shall be considered for st ress calculation 
for the flue gas dueling. 

Duct st iffening shall be by means of rolied sections. No interna l st~~eners 
shall be used for duels from Absorber ou tlet to chimney' let V " 

0, • 
.:t: . .., ." 
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CLAUSE NO. 

16.01 .06 

16.01.07 

16.01 .08 

, 

TECHNICAL REQUIREMENTS 

Insulation & Lagging 

a) Thermal insulation shall be applied to all air/gas ducts to comply with the 
requirements of as specified at clause no 18.00.00 of this chapter. 

b) Acoustic insulation shall be used, if required, in gas ducts to restrict the noise 
level to specified values. 

Specific Requirements 

a) The stiffeners provided on the duels walls shall be of such a design and 
layout that no rainwater can accumulate on Ihe duct surfaces. 

b) The flanges at the bolted joints shall have adequate stiffeners to avoid 
damages to the flanges. 

c) All necessary wall boxes and floor collars shall be provided where the 
ductwork pass through walls, floor and roof. 

d) The floor colla rs shall be fitted with a high combing to prevent water and dust 
falling through the hole. 

e) The ductwork shall be fitted with a steel hood to cover the opening. 

f) Weatherproof flashing s:hall also be provided wherever necessary. 

g) The configuration and design of ducls shall be coordinated with the 
pulveriser parts removal requirement. 

h) Air and gas duels shall not counter intemal bracings, wh ich cause excessive 
pressure drop. 

i) Duct plates shall be designed for one-way beam action over stiffeners and 
considered fully continuous over all supports. 

j) Bidder to ensure proper draining facilities for the complete system induding 
proper drainage of acidic fluids from the ducts so as to avoid any 
accumulation of acidic fluids. 

k) The deflection of the plate. assumed continuous, shall be less Ihan one-half 
the plate thickness. 

Duct Work Structure 

a) Ductwork sections between expansion joints shall be ~eStigated~' 
to their ability to transmit loads to supports. S?r~f§ti a,.J I;;-~e 7.i 
identify uplift condition. (;p ff ~ ~ 

jl ., ' sa~.,.,)' - \'\ ;:j 
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CLAUSE NO. TECHNICAL REQUIREMENTS Il."r.!lrll.!ll l NTPC 

b) Internal stiffeners: 

(I) Duct shape shall be maintained by providing internal stiffening 
elements at or near supports. However, these internal stiffeners shall 
be used, jf and only if, it is not possible to provide externa l stiffeners. 

(ii) Internal stiffening elements shall consist of trusses, preferably 
comprised of extra-strong steel pipes (min. dia. 76.2 mm) acting in 
conjunction with external stiffeners. Such internal stiffeners for the 
flue gas duty between boiler and ESP shall be provided with erosion 
protection shields. 

(iii) The number of internal trusses shall be limited to the minimum 
required for structural integrity and shaped so as to offer least 
resistance to gas flow and to minimize the accumulation of fly ash in 
the bottom of ducl. 

(Iv) Conceptual data of internal stiffeners of the ducting shall be furnished 
along with the offer. 

(V) All the detailed design data shall be furnished to the Employer before 
the duct support column founda tion data submission. 

c) Corner angles shall be used on all inside corners of all ducts to provide 
adequate continuity. 

d) Inside welds of corner angles to duct plate shall be con tinuous and seal 
welded. Where inside surface of ducts will be coated, welds shaU be full 
throat. 

e) Field we lding and all connections of bracing (stiffening elements) to stiffeners 
shall be well designed in order to develop full strength of the members. The 
gusset plates shall be of 10 mm minimum thickness. 

f) The duct, plates, trusses, stiffeners, bracings and ductwork shall be designed 
as structures in accordance with relevant Indian Standards. 

g) All openings in ducts shall be reinforced for ali design loads. 

h) Ductwork supports may be hangers or sliding bearing, guides and 
anchorages. A coefficient of sliding friction of 10% can be used with self­
lubricated plates such as "LUBRITE" or "MECHANITE", a coefficient of 
slid ing friction of not less than 35% shall be used for steel-an-steel con tact. 
The allowable bearing stress for se lf-lubricated plates shal j~e 70 Kg/sq.cm. 

,'-li'&" \1 
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CLAUSE NO. 

16.01.09 

17.00.00 

17.01.00 

TECHNICAL REQUIREMENTS 

Fabrication Requirements 

a) Fabrication shall be as per IS specification for Design, fabrication and 
erection of 'Structural Steel for Building. 

b) Welding shall be in accordance with Section IX of AS ME code. 

c) Ducts shall be strength welded and seal welded to produce a gas tight duct. 
Alignment holes shaH be provided in mating flange sections. 

d) Ducling shall be deta iled and fabricated in a few pieces as practical, taking 
in to accoun t, shipping and erection considerations. 

e) Materia ls improperly detailed or fabricated necessitating extra work during 
erection on field, shall be the responsibility of the Contractor. 

THERMAL INSULATIO N AND CLADDING 

Thermal Insulation along with aluminum cladding shall be provided for all the 
equipments/surfaces having skin temperature more than 60degree Celsius. The 
specifica tion of the insulation including type, density, thickness, heat conductivity 
and finish shall be designed based on criteria specif ied below. The insulation 
thickness shall be designed based on following criteria. 

Criteria Des ign Conditions 

(i) Ambient Temperatu re 45"C 

(ii) Surface wind velocity 0.25 m/sec. 

(iii) Emiss ivity of Aluminium 0.2 

(iv) Cladding surface temperature 60"C (max.) 

(v) Thermal conductivity of insulation NQI less than the Maximum 
material values as per 15:8183 

(vi) Pipe/Equipment wall temperature Maximum fluid 
design temperature 

(vii ) Overall heat transfer coefficient To be calculated as per ASTM 

C 680-89 /.. >IE. ifu 
- ~ In. 'i) A.J'1. .J'1 r.Jl·,'l.-' / -cS'/ _Yc> 

However, the minimum Insulation thickness, howeve {ih IJPlO...J;be , essJ; ~n ~~ 
if ~, \ r . ""lOG 
It St..C: .. pi) """"\ 

and insulation thickness 
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CLAUSE NO. 

17.02.00 

17.03.00 

TECHNICAL REQUIREMENTS I ""'81!1.!11 i NTPC 

Material and application of insulation material , protective cladding. wire mesh etc. 
shall be conforming to latest edition of following codes: 

(a) IS:8183 

(b) IS:3677 

(e) IS:3144 

(d) IS: 14164 

(e) IS:280 

(f) ASTM-B 209 

Insulation material for all equipments, ducling, etc. shall conform to following ( 
requirements: 

Parameters Requirement 
(i) 

(ii) 

(iii) 

Material (a) Lightly resin bonded mineral wool of 
best grade conforming to IS:8183. 
(Hand made mattresses is not 
acceptable). Material shall be rock 
wool only. Slag wool or slag wool 
inclusion shall nol be accepted. 

(b) Lightly resin bonded glass wool 
mattress, having density 64 Kg/m3 
(min.), self stitched in shop can also 
be accepted for temperatu re less 
than 400·C. 

Bulk density of lightly resin bonded 
mineral rock wool mat1resses 

(a) For use upto 400°C 

(b) For use above 400DC -

Physical requirements -

Following shall be met by testing 
as per relevant clauses of IS:3144 . 

100 Kg/ml 

150 Kg/ml 

(a) Shot content 5% by weight (maxm.), size of any 
shot not to exceed 5 mm in diameter 
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CLAUSE NO. 

17.04.00 

17.05.00 

1B.06.00 

TECHNICAL REQUIREMENTS I "".!1M I 
(b) Bulk density 

(c) Weight gain by moisture 
absorption 

(d) Sulphur Content 

(e) Alkalinity as 
percentage of Na20 

(f) Maximum oil content 

(9) Total carbon conten t 

(h) Settlement 

(i) Handability 

(k) Loss of weight after 
combustibility test 

NTPC 

To comply with 16.03.00(i) & (ii ) 
above. 

2% (maxm.) 

Not exceeding 0.6% 

Not exceeding 0.6% 

Not exceeding 0.3% by weight 

Not exceeding 0.3% by weight 

Nil (When tested 
21 .2 of IS:3144) 

Fully handable, 
formation and 
material 

as per CI. 21 .1 & 

without any lump 
disintegration of 

Not exceeding 5% by we ight 

The Insulation mattress shall be rated incombustible when tested by the method 
prescribed in clause 15 of IS:3144 and shall meet the requirement of the Mercantile 
Marine department, Lloyd's Register of shipping, underwriter. fire hazards codes and 
other International standards. 

In addition 10 requirements as mentioned above, insulation material (and protective 
covering) shall : 

(a) Be fresh, incombustible, rust proof. non hygroscopic, 

(b) Be capable of withstanding continuously and without deterioration the 
maximum temperature to which they will be subjected. 

(c) Not react chemically. either to itself or with other components. 

(d) Not susta in any fung i, or vermm and must not pose heal th hazard 0,. '*'t.N[!Lt~ 

.,- ~()fr/~ 
The Mineral wool shall' r~,:~ ). ~ ~~ .. 

'~, ~/~~ 
". 
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CLAUSE NO. 

17.07.00 

17 ,08.00 

17.09,00 

17.10.00 

17.11 .00 

17.11.01 

17.12.00 

17.12.01 

17.13.00 

TECHNICAL REQUIREMENTS 

(a) Pass standard combustibility test both immediately after application and after 
subjected to maximum operating temperature for not less than 100 hrs. 

(b) Not suffer permanent deterioration as a result of contact with moisture due to 
condensation and shall be free from objectionable odor, 

(c) Not cause corrosion of the surface being insulated or of cladding on it under 
normal site conditions. 

(d) Not suffer any quality deterioration under specified service conditions (both 
cold/hot face temp.) of use. 

The use of insulation of finishing materials containing asbestos in any form is not 
permitted. 

Insulation mattress/section shall be supplied in thickness of 25,40,50 and 75 mm. 
Insulation of higher thickness shall be made up in multiple layers using 
mattress/slabs of thickness specified above. However, if the required thickness is 
such that by using above mattresS/slabs the calculated thickness is not achieved, 
the mattress/slabs in increment of 5 mm shall be acceptable for outer layers. The 
min . thickness however, shall not be less than 25 mm and number of layers shall be 
minimum and innermost layer shall be thickest. 

Sheathing Material 

Sheathing material for all insulated surfaces, equipments, piping etc. confirming to 
ASTM 8-209-1060 temper H-14 or IS:737 Gr 19000/H2 , shall be provided. The 
thickness of aluminium sheathing to be used shall be 22 SWG (0 ,71 mm). 

Binding and lacing wires shall be 20 SWG Galvanised Steel wire 

All Straps and bands shall be Galvanized Sleel. Bands shall be 20 mm wide and 0.6 
mm thick. For securing Aluminum sheathing material , stainless steel or anodized 
aluminum bends shall be used. 

Screws shall be of galvanized steel, check headed , self tapping type. Above 400 
degree Celsius temperature, screws shall be stainless steel. 

Hexagonal wire mesh netting shatl be 10-13 mm aperture and atleast 0,56mm 
diameler conforming to following Galvanized Steel wire. 

Non melallic components like 3 mm thick mill board, aluminum pigment sealant. 
white glass cloth , insulating cement, neoprene washer shall e provided. ,. ' 
Application of Insu lation 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

17.13.01 General 

17.13.02 

17.13.03 

(a) All surfaces to be insulated shall be cleaned of all foreign materials such as 
dirt, grease, rust etc. and shall be dry before the application of insulation. 

(b) Before applying the insulation the contractor shall check that all instrument 
tapping, clamps. lugs and other connections on the surface to be insulated 
have been properly insta lled as per the relevant erection drawing. 

(c) All flanged joints shall be insulated only after the final tightening and testing. 

(d) The insulation shall be applied to all surfaces when they are at ambient temp. 
Ample provision shall be made for the maximum possible thermal movement 
and the insulation shall be applied so as to avoid breaking/telescoping due to 
alternate periods of expansion and contraction. 

(e) All cracks voids and depressions shall be filled with finishing cement, su itable 
for the equipment operating temp. so as to form a smooth base for the 
application of cladding. 

All the refractory and insulation materials required for complete field application of 
insulation, cladding etc. covered under these documents and specifications shall be 
furnished with the equipment. They shall conform to the requirements of the various 
relevant lSI standards or other approved equivalents. All items suctl as insulating 
cement, sealing material, insulation material , screws, washers, etc., needed to 
complete the work in the course of the application of insulation and refractory shall 
be fumished. All insulating materials shall be chemically inert in both the dry and wet 
state and shall withstand the full working temperature conditions to which they are 
exposed without any deterioration. The gas ducts shall be insulated with mineral 
wool block or mineral wool blanket and all other equipment operating at elevated 
temp. not enclosed in the boiler casing shall be insulated with calcium silicate 
blocks, mineral wool blocks or mineral wool blanket insulation. 

Application on Piping 

(a) All ve rtical pipes shall be provided with the suitable insulati on supports to 
prevent collapsing/cru shing of insulation due to its self weight. Support rings 
shall be provided on all vertical piping with a difference in elevation of 4 
meter or above, and there shall not be more than 3 m straight length 
between support rings. 

(b) Longitudinal joints of insulation mattress sections of horizontal piping shall be 
on the bottom or at the sides of the pipe. 

1.0 I _IA 1'1I(J.1.:I"'I'S 
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CLAUSE NO. TECHNICAL REQUIREMENTS I Q>lJrIl/.ll7I NTPC 

(c) When more than one layer of insulation mattress/section is required on 
piping the circumferential joints on adjacent layers shall be staggered by at 
least 150 mm and longitudinal joints shall be staggered by at least 50 mm. 

(d) The mattress type insulation shal l be fo rmed to fit the pipe and applied with 
the mattress edges drawn together at the longitudinal joints and secured by 
lacing wire. Pipe section insulation shall be fitted on pipe using binding 
wires. 

(e) Where insulation is applied in two or more layers each layer of mattress shall 
be backed with hexagonal wire mesh. For the first layer of insulation and in 
case of single layer insula tion, hexagonal wire mesh shall be provided on 
both the surface of the mattress. For pipe sections, the sections shall be held 
in place by binding wires without any wire mesh. 

(f) The ends of all wire loops shall be firmly twisted together with pliers, bent 
over and carefully pressed into the surface of the insulation. Any gap in the 
insulation shall be filled with loose mineral wool or finishing cement. 

(9) Insulation mattress/section ends shall be terminated at a sufficient distance 
from the flanges to facilitate removal of bolts. 

(h) The insulation shall be held in place by fastening over with binding wire for 
insulation surface with diameter upto and including 550 mm and with metal 
bends for insulation surfaces with diameter over 550 mm. The fasten ing shall 
be done at intervals of 250 mm except where specified otherwise. The ends 
of the binding wires shall be hooked and embedded in the insulation. The 
straps shall be mechanically stretched and fastened with metallic clamping 
seals of the same materials as the strap. 

(i) Insulation for app!icalion on bends and elbows shall be cut into mitred 
segments, sufficiently short to form a reasonably smooth internal surface. 
After the application of insulation material place, insulating cement shall be 
applied as required to obtain a smooth suliace. 

U) Weather hoods shall be provided for insulated piping passing through 
floors/walls . 

(k) All pipe attachments coming on horizontal pipes, inclined pipes and bends 
shall be insulated along with pipe such that there will be no insulation applied 
to hanger rod and the component connecting hanger rod to pipe attachment. 
All pipe attachments exposed to weather shall be provided with weather 
proof covering. 

(II Upstream of all drain lines and the lines connected to stee r;;..traps, shall be 
insulated upto and including first isolating valve for ~ea ~serv,ii0 ' . Rest 
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17.13.04 

17 .14 .00 

TECHNICAL REQUIREMENTS IlRJlrJ1.!I/ i NTPC 

of such lines such as downstream of the drain valves, traps etc. and other 
lines such as safety valve discharges, vents , etc. shall be insulated for 
personnel protection. 

Applicat ion on Valves and Fittings 

(a) All valves fittings and specialties shall be insulated with the same type and 
thickness of insulation as specified for the connected piping with the special 
provisions and or exceptions as given below. 

(b) All valves and flanges shall be provided with removable box type of insulation 
covered with box fabricated from alumin ium sheets of thickness same as the 
connected pipe cladding. Adjoining pJpe insulation shall be bevelled back to 
permit removal bolts and nuts or bands. The portion of the valve which can 
not be covered by box type insulation shall be filled by loose insulating 
material of packing density at least equal to that of the insulating material of 
adjoining pipe. The insulation for valves/flanges shall be applied after the 
finishing has been applied over the connected piping. The cladding shall be 
applied in such a manner tha t the bonnet flange can be exposed easily 
without disturb ing the complete insulation and cladding. 

(c) Flanges on lines having temperature uplo and including 150 deg.C shall not 
be insulated. 

(d) Union shall not be insulated. 

(e) Expansion joints, metallic or rubber, shall not be insulated unless otherwise 
specifically indicated. 

(f) Safety valves shall be insula ted. 

While applying mineral wool blanket insulation: 

(a) Provide expended metal or hexagonal wire mesh on both sides for single 
layer mattress and on first layer in case of multilayer insulation. Subsequent 
layers of multilayer insulation to have only one side wire netting. 

(b) The edges of adjacent blankets to be leased together, by appropriate lacing 
wire as per Clause 16.08.00. 

(c) Any gap between joints between insulation layers shall be filled by loose 
mineral wool confirming to IS:3677. 

(d) All insulation to be secured by 1.63 mm dia wire netting ov~ ~itll 
ends of wire lightly twisted, and pressed in to j"t;lsulation SUrfa~~ ~J 
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TECHNICAL REQUIREMENTS II,JifJlIIbIII NTPC 

(e) Impelling pins shall be placed on centers not exceeding 300 mm. 

Flue Gas ducts with external stiffeners shall have first layer of insulation between the 
stiffeners and a second layer of insulation over stiffeners so that stiffeners are also 
insulated and a level surface is achieved. Other requirements are same as given in 
Clause 18.09.00. 

Application o f Metal Cladding 

All insulated surfaces of the FGD shall be provided with metal cladding in 
accordance with the following requirements. 

(a) All insulation procedure of metal cladding shall have prior approval of the 
Owner. 

(b) All insula ted surfaces of FGD shall be covered with aluminium cladding. 

(c) Cladding for FGD components are to be finished with plain aluminium 
sheeting of thickness not less than the va lues specified. Wherever an inner 
casing plate is necessary to effect a gas tight enclosure, the plate shall be of 
mild steel of required thickness, but not less than four (4) mm suitably 
stiffened and supported. 

(d) Cladding on straight surfaces shall be finished with aluminium sheeting of at 
least 20 SWG thicknesses suitably fJre55~tl alony tliayonals to form diamond 
shape or otherwise formed. 

(e) Cladding for insulated circular surfaces will be constructed from aluminium 
sheets of thickness not less than 20 SWG. 

(f) Weather proof flashings shall be installed where the panels intersect wi th 
columns and at other similar joints. 

Application 

All metal cladding shall be fabricated and installed to ensure a neat appearance and 
no open ended sections of cladding shall be left uncovered. The following provisions 
shall also be complied with: 

(a) All closures, flashings and seals required shall be provided and installed. 

(b) An asphalt and craft paper moisture barrier shall be provided to the 
aluminium cladding for all out door applications. Such moistu re barriers shall 
be fixed to the inner surface of the cladding or shall be cemented to the 
outside surface of the inSUlation before application of C~ddifl9. , .. . \\ 'V ··<:· .J1' ..';\-
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(c) All Ihe used in the oul door cladding shall be provided with Neoprene 
washers. 

(d) AU openings and joints in outdoor cladding for piping connections, supports 
or access shall be suitably flashed and weather-proofed. Where sllch 
flashings or weather-proofing can not effectively control the entry of moisture, 
then such openings and joints shall be weather-proofed by application of 
aluminium pigmented sealer. 

(e) Cladding on the top surfaces of the FGD. duct work and equipment shall be 
suitably reinforced to prevent damage by personnel walking thereon. 

Protection of Equipment during insulation application 

All equipment and structure shall be suitably protected from damage while applying 
insulation. After completion all equipment and structures shall be thoroughly cleaned 
of insulating materials which might have fallen on them. 

TYPE TEST 

Full scale type tests using actual equipment shall be conducted by the Contractor for 
the equipment mentioned in the subsequent clauses below: 

Full range and full scale performance testing shall be conducted at shop on one 
number each of the following Fans as per BS 848. Part-1: 

(a) Booster Fan 

The performance testing a\ shop shall be conducted using actual fans 

Leak tigh tness testing of dampers for each type and size of damper at shop to 
demonstrate the guaranteed gas tightness efficiency (on flow) . The minimum 
guaranteed gas tigh tness efficiency of dampers shall not be less than thai indicated 
in clause no. 3.03.08 of this Sub-Section. 

The Bidder shall Indicate the charges for each of these type tests separately in the 
relevant price schedule of Bid Proposal Sheet (BPS) and tile same shall be 
considered for the evaluation of the Bids. The type test charges shall be paid only for 
the test(s) actually conducted successfully under lhis contract and upon certification 
by the Employer's Engineer. 

The type tests shall be carried out in presence of the Employer's representative. 
Contractor shall inform the Employer about his readiness for conducting the type test 
and issue such notice to the Employer 30 days in advance, along with schedule of 
the type tests. The Contractor shall obtain the Employer~s~proval for ~~ ~ 
procedure before notifying the Employer about his rea~ko~§.:!.or condu~ 1'~ 
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test. The type lest procedure shall clearly specify the lest set-up, instruments to be 
used , procedure, acceptance norms, recording of different parameters, interval of 
recording, precautions to be taken etc. for the type test(s) to be carried out. 

Irrespective of the requirement of conducting the type tests under this contract, The 
Con tractor shall submit the reports of the type tests carried out for the equipments 
listed above in clause no. 18.01.00 and These reports should be for the tests 
conducted on the equipment for the model I type I size I rating to those proposed to 
be supplied under this contract and the test(s) should have been either be 
conducted at an test facility/shop/independent laboratory or should have been 
witnessed by a client. The Employer reserves the right to waive conducting of any or 
all of the specified type tests under this contract, in which case the type test charges 
shall not be payable for the type tests waived by the Employer. 

All acceptance and routine tests as per the specification and relevant standards shall 
be carried out. Charges for these shall be deemed to be included in the equipment 
price . 

" 

TECHNICAl. SPECIFICATION 

SECTION·VI 

1_191A_ 

2189 

PART·S 

SUS-SECTION·I·M1 , PAGE 51 Of 51 

( 

Page 117 of 500



 
 

TITLE: 
3x660 MW NABINAGAR STPP  

TECHNICAL SPECIFICATION FOR  
MISC. FGD TANKS  

 

SPECIFICATION No: PE-TS-457-167-A101 

SECTION-I, SUB-SECTION-C2B 

REV. 00 DATE: FEB’2020 

SHEET : 1 OF 1 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

CUSTOMER SPECIFICATION : GENERAL 
TECHNICAL REQUIREMENTS 

Page 118 of 500



Page 119 of 500



Page 120 of 500



Page 121 of 500



Page 122 of 500



Page 123 of 500



Page 124 of 500



Page 125 of 500



Page 126 of 500



Page 127 of 500



Page 128 of 500



Page 129 of 500



Page 130 of 500



Page 131 of 500



Page 132 of 500



Page 133 of 500



Page 134 of 500



Page 135 of 500



Page 136 of 500



Page 137 of 500



Page 138 of 500



Page 139 of 500



Page 140 of 500



Page 141 of 500



Page 142 of 500



Page 143 of 500



Page 144 of 500



Page 145 of 500



Page 146 of 500



Page 147 of 500



Page 148 of 500



Page 149 of 500



Page 150 of 500




