b MW POWER PLANT AT INTEG RATER WASTE MANAGEMENT COMPLEX,

GUWAHAT w
5 wrs 2B
0.10.3° Material Balanee . E

Material Balanee . RY: & I'uwa_.-l Thm GWMCL-ME-SCHHE
-1

(K1 is enclosed in Annexure

6.10.4 Water balance

Water Balance Diagram GWMCEH-MIE-5¢ 11-002 is enclosed in Annexure -f

Basic information for Design and RDF analysis are given in Annexure-1l, Tabie - 2

6.10.5 Water Availability and Analvsis

The water requirement for the plant is to be wtilized from the Ground water. The
consumplive water requirement fur the project is IOS m’/hr apart from the polable and
service water requirement The plom potable requirement of about 20 m’/day (Volume 1o
be checked) will also be met from Ground water. The requirement of service water for

toilets, floor washing, cleaning o1 trucks tyres will be about 20 m’/day and this water
shall be taken from the Ground warer.

6.10.6 Power Plant Technica) Details

A. Process detalls

RDF and Biomass are fired in a beiler, which generates steam. The steam generated from
the boiler is expanded in a steam nrbine. generator to generate electricity. The steam
turbine will exhaust steam to a condenser where it is condensed to water, The cooling
water required to condense the ste-n:an in the condenser is supplied from a cooling tower
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condensate extraction pumps. In tht Deaerator the oxygen present in the “feed water to
the boiler” i¥ removed-and also the feed water'is heatéd, The stéam Tor tieating the Teed
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the builer-using boiler leed pumips

RDF / Biomass fired Boitcr b

The Boiler will be capable of firing Aull of RDE amd Biomass ot the indicsted Now rutes
available. The RDF will be non-uniturmy w1 size, properties may vary from season (o
season and calorific value may vary over ¢ wide rnge. RDF an cu.mhusliun wift hawve
components, which may cause conwsion and croslon of heating surficg. Some

compartments may cause agglomeration and fouling of heating susface. Presence of SO2 /
NOx wili cause acid dew point commusion. Jome components may lower the ash Fusion

temperature creating clinker formation on the grate. All these aspects will be taken inlo

account while designing boiler for firing RDF. The critical components of the boiler is
indicated below:

Generally RDF is fired in traveling grute vpe boiler. however the boiler manul'aclurlcr
will be given the freedom to select his deign for firing RDF, provided the technulogy is
proven for firing RDF produced out of MYW generated in Indian cities/ towns. The grite
will be multi louvered type with grate bars arranged across the direction of travel, Grule
bars can be designed 10 swivel individually 4t right angles to the direction of travel. ‘I'his
will enable the grate to be seif-cleaning Ppc 80 that the fines will not block the holes in

the grate bars and choke the supply of primary air. Grate bars will be of corrosion
resistant and heat resistant cast alloy sieel. Grate speed ¢an be varied.

~ The RDF fluff generated from the RDF plant will be stored in a covered area adjacent to

the boiler. The Boiler is located to the east of the RDF fluff storage' area, The Flull is
transferred from this storage to a Belf feecer by a grab crane, which turn feed the boiler

Receiving Hopper through a belt convevor. The hopper will be sized for 10 minutes of

RDF fluff usage. This chute supplies the RDF to « drag chain conveyor which in-lum
distributes ths fuel to feeding chutes of the boiler. Rotary type drum feeder, located below

cach feeding chute, controls the fued fiow | l_lgb;pressure air will be ysed to ,;prcad the

RDF uniformly across the grate. =~~~
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provided on the fumace walls,

b MW P‘JWER PLANT AT INTECRATIED WASTE MANAGEMENT LOMPLF&\M\HATI w

I he nun.u:c will be withe wall Lo Wheen tiring RDE. abe eovironment the butlony ol

the Murmice umsl.mtls t'l-lll}.t\r Fetween oxidizing simesphere fexeess oxygen than

rcqum.-d for combustion) .md e feekye immosphere (deficient oxygen than required for

mmbusuon) I'his will mwlumlt fiw eorrosion ol the membrane wall. 1lence 1o reduce

the corrasion the Turnne bollon” shall cither be relrictory lined internully with silicon

carbide ref’rm.lory or waler waull umluj with eulectic conting. I)c.-ug,mng the furnnce at

- with 2 sec retention ond 1cmpcnlun- o 850 Deg (' aRer sccnndary nir injection will

ensure destruction of any Dioxin Inimed.

The Boiler will have a Gus recirculation syslem (o recirculate the llue gas thys cnabling
the reduction in unbumt carbon, reauction in the excess air required. Thus provision of a
gas recirculation system will increase the Boiler efficiency.

Combustion air is admitted in twn stages. [n the Primary stage the air is admitted below
the grate / through sides. ‘I he secondary air is located above the grate lo ensure better air
penctration and turbulent mixing 1o for complcte combustion. The admission of the
secondary air will reduce the temperature of’ the combustion products thus lowering (he

formation of NO.. The correct proportion of primary and secondary air will reduce CO
formation,

Super heater will be located either in the convective zone or provided in the radmnt zone
with bafile protection acrangement to avoid erosion of tubes,

Steam drum may be single drum of bidum type. Ths smgle drum is preferred over the
bidrum since maintenance and replacement of Boiler bank tubes may be difficult.

All other pressure paris like evapcrator, economizer, etc will be designed similay to
conventional boilers, Soot removal ¢an be cither by steam soot blowing or by continuous
rapping and hammering of Supcrienters, economizers, evaporators etc. Steam soot
blowing is cheaper from investmeiit point of view but the coils near the soot blower will
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The boiler is designed to {lre RDF ‘and bmm-sm ‘biuriers for biomass are
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Other features ol the builer shall b sinidas toans ol cotnventional bualers

C'l-

Design considerations

The following design conaidcrationL will be: taken care

i)

i)
iv)

ix)

Considering low ash 1D and fusion temperatures, the yas temperature and thas
the heat transfer metal temperature: will be maintained sufl'lcitlmlly Jow (Furhace
heat release rates will be low, higher yurnace size for samic rating.)

The grate where RDF would be fin:d need to designed specially for liring RDI to
avoid clinker formation and will huve heal resistant, wear resistant properties und
longer life. The grate bars will be of cast alloy steel., '

. The combustion will be to ayoid foimation of NOx, CO and Dioxin.

Number of passes in the boiler may be decided keeping in view of the erosion
propertics of the ash in flue gas,

~ The pressure parts will be so designed that corrosion and erosion are avoiuy by

avoiding high flue gas velocitits and sharp changes in dircction of fMow.
Maximum velocity will not exceed 5 m/sec.

Superheater tubes will only be ¢f Stainjess ste¢l and seamless. No Carbyn sicel
Superheater tube will be used.

Corrosion prevention in furnace walls is an issue and hence protective coaling.
high tube wall thickness or refractory lining for furnace walls will be provided.
But the design will be to make it naintenance fres.

In view of the extensive dust deposils expected on tubes, the boiler will have an
adequate cleaning system in place tv remove combustion dust settled on boiler
surface impairing heat transfer. which ullimately affects the steam generation.
Steam operated soot blowers or mech.nical cleaning devices in adequate numbers
may be provided so that effective resnisval of dust is ensured.

- The minimum temperature of exit fluz gas temperature may be limited to 150 °C

considering sulphur content in the fiel

It is important {0 keep SPM in flue gas as Jiited to 75 mg/Nm® which is much

below the CPCB requirement. Number of Tieldsin ESP will Fiave one spare field,

-+ 8o-that-even-in-case of-one Held dowr cendition SPM levels are maintained at 75

N,
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) ‘»ulluhk amlmu a uu_;m 0l be provaded i e Tae) Teading sy stem .lml e

staker 'Ir'ncllm.' v-ml; im |~|‘|.\|.lllll|" voobd e ingress do ihe Turmnee
0 AL hinmey off huwlu hﬂ u v. ||I b provided aceording 1o the CPCH reguireiiems
x_lii) Fhe Mull will he .-.mrcc_l nei the boiler Fhe Nult will be iransported Lo the Boiler
2 receiving hopper lhmﬁgh belt conveyors. Uhe recetving bin will be sized for 10
 minutes requirement af Mutl From the receiving hopper the flull will be ted to the
boiler-traveling grate thrimgh bhoiler chules. rotary fecders and high pressure air
lor sprending.

C-2, List of systems and equipment included in Boiler Is indicated below:

1) Boilers drum witl; internals,

2)  Boiler water circulation system considering of evaporator, water walls, screens

3) Complete circulating system, connecting pipes and headers.
4)  Super heater system, inciuding pipes and headers

5) Economizer systems connect:ng pipes and headers

6)  Supcrheat temperature attemnperaling system.

7)  Boiler integral piping, valves and fittings including the drain and vent piping,
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and drain piping.
8)  Fuel feeding system
9) Traveling Grate
10) Fluegas and Cinder re-injection system
11) Forced draft fan with motor - 1 X 100% capacity
12) Secondary air fan with motor - 1 X 100 % capacity
13) Induced draft fan with moter - 1 X 100% capacity
'14) Complete boiler roof cavering, supporting structural steel works, platforms and
walkways, handrails and ¢omplete foundation bolts & anchor channels for
equipment and columns.
15) Complete buck-stays and tie-nars for pressure parts system
—_16)__Outer casing for hoilsr auxiling: squipment. ducting oo .
17y "Tomplete air and gas ductwork with necessary expmslon]omts dampm, support =¥
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"18)

19)

20)
21)

22)
23)
24)
25)
26)
27)

28)
29)

30)
3n)
32)
33)
34)
33)
36)
37
38)
39)

40)
41)
42)

R e L 2,073 =5

Complete hnler refracton and wsdation oatenals wath all clidding sy
muderisls and remtorcements,
Boiler mountings including salcly van ves. aceess dons. inspectiom doors and gy
holes. |
Steam sool biuwing systemn complete with all controls and instrumesntation
Electrostatic precipitator and ¥ ut sus tcament system o meel interational
standards.
Blow-down tanks
Deaerator / storage tank
LP dosing system
HP chemical dosing system
Boiler feed water system
Ash hapdling system for dry coliection of bottom nsh separately, fly nsh
separately
Steel chimney comply with PCB norins and height will not be less than 60 m.
Complete electrical system including MCC', local push button station, power
cables, earthing,
LT motors
Electrical actuators
Local gauges for pressure und terperature measurements
Boiler drum level indicators/ conmrollers and Alarms
Direct acting switches and thermucouples for remote monitoring and controb
Process transmitters for remote monitoring and control
Flow clements for measuring feed vsater, spruy water and main steam flows
Impulse lines along with fittings
Gl lines for instrument air.
PLC based control system for the hoiler operation with provision for integration
with power plant DCS )
Instrument cables

Local junction boxes
Pneumatic actuators .. |
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a

=Y, Desipgn Data fur Boiler - w7

D,

Lhe main fuels C\'_ill be R and Miogas

Design steam gencrtion K I'PH

Normal sfesm peneration 27.76 I'PI{ lor 6 MW power generation)
Pressure’ 46 har(n) :
Temperature 4315 + § %

Feed water temperature

Entering economizer 105 °C

SH outlel steam temp

Control range 60% to 100% MCR load of boiler,

RDF Fuel available ; 180 TPD

Biomass quantity 3 50 TPD

Turbo Generator System

The steam turbine will be horizontal, single uncontrollcd extraction (hleed ofl)

condensing type. The turhine is desigred for main steam parameters of 45 bar (a) a1 430
°C to generate 6 MW at Generator 1erminals, '

All casings and stator blade carriers wil) be horizontally split and the design will be such

- 88 10 permit examination of the blading without disturbing shaft alignment or causing

Teo HENDE T e
W o:": ; -
g, (e
-: § in memcegTmp ~)
f

-~

damage to the blades. The design of the casing and the supports will be such as to pemit
free thermal expansion in all directitmy. ‘The casing will also permit the inspection of the

bearings without dismantling of the asing. The extraction branches will be located on the
lower half of the casing, '

The casing towards the lower pressure region will have a bottom exhaust arrangement
configuration and the exhaust cating will be suitable for connection to the condenser
without air leakage and hence suitsbre for maintaining the condenser vacuum. The turbine

.nbmmm.m_pmideﬂumlmwﬁm.ﬁimMmM i
 turbine against excessive (empenufiire at 1o Joad and low load conditons. The' spray

system will be provided with complete spray mozzles;, sutematic-spray-contrel- valve;
interconnecting piping, all necessary sontrols, in '




will have solidly forged and machicd ok sl itegral disks. The rolor abier Tl
machined and bladed will be dynamie bakueed aconrately s the shapoand swill he given
an over-speed test under vacuum Nh.ll'.' al the eriticn) speeds of the ralor witl Bl withn
ﬁe range of 20% above und 20% helow the nermal sunning speed of 1he solor. Ehe caten
will be designed to withstand the muximutn shock loading that miay occur durtag any
power system disturbance.

. 'The turbine will be provided with liberally ruted hydrodynamic rudiul and thrust bearings
The radial bearings will be split for casc cf nssembly and of the sleeve or pud type, with
steel shell backed, babbitted replaceable pacs. These hﬁlu'ings will be equipped with unti
rotation pins and will be positively sccured in the axial direction. A libera! flow ol luhe
oil under pressure will be supplied to all the bearings for lubrication and cooling.

Ce o

All bearings will be accessible without having to remove cylinder covers, The metal
temperatures of all the bearings will be monitored by thermocouples with extension right
into the white metal layer. Provision will b:: made tor measuring the temperature ol the
oil leaving the bearings.

¢ ¢ (

The glands will preferably be of labyrinth ryoe and sealed with steam, The gland packing
will be of 13% chromium stainless steel. The labyrinths will be of multi-section spring

backed type, which would allow for any ternporary deformation of the rotor shaft without
overheating the rolor due to friction. The gland senling system design will permit the

examination and any replacement, if necustary of the glands without lifting the upper half
of the turbine casing. During the normal uperation of the turbine the source of sealing
steam will be from the turbine. During the siart up of the turbine, steam will be supplied
externally for effecting the sealing. Required gland steam condenser with 2 & 100%
cepacity ejectors / AC motor driven exhausters will be provided. Suction fans will have
one operating fan and one standby fan. All piping end components of shaft seal system
will be sized for 150 percent of the caleulated cleamnce leakages.

e A g reasurized lubrication and coptro ,qnl___yimwnllmm_ﬂgg_bg generalor
unit fo supp]y oil et the required pressure 10 the shﬁw Hox, geaeritor and -

- goveming-systera, The lubrication oil sys:ema will supply oil to the turbine gencrator

under all the load conditions, mcludm;, the tL tning Bear gpo ion. The oil system of the
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turbs generssion will bede agngd gl mdeyuate edandimes sl CIMLTRUNCY  Provisions

Lswely e o Basilure ol n_‘sm;'_lv_:u'._ e mmponent will not present the sale OO or

sanfee shutdown af the turho peneric .

*T'he turhine poveming sysicm will e designed for high wecurucy. speed and sensitivity of
’ rcsmnﬁu The govermnm will enre contrnlled ucecleration of the turbo generator |l|ul
- will prevent over speed without Iripping the unit under ony opemling. condition or in the

event of maximum lod rejection. he govemor will have finear droop chanwcteristics

with n suitable range for stable ope-ation and will have provision for adjusting the droop

in fine sleps.

The govcrnipg system will, have the following importunt functions:

i)  Speed control
ii) Overspeed control
iti) Load control

iv) Inlet stcum pressure control

The governor will be conligured 13 incorporate the following controls while operating in
parallel with the grid.

Load set point will remain vnaffected for variation of frequency between 47.5 Hz and
52.5 Hz. '

The turbine inlet steam pressure will be maintained t the set value by controlling.the
power export to the grid.

Condensate system will consisi of shell and tube, horizontal surface condenser with
connection for turbine exhaust along with complete supporting arrangement and Integrat

hotwell with Jevel control. recircula:ion and control vallle stations, thermal relief valves
andcathodicproteetion, ... . __ . __ femme
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The air ejector system is used to xtrict the non-condensuble’ §a¥es froni the condeiiter
and thereby creating vacuum in the system. It consists hogging ejeciormjl two
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main ejeciors. Vuch main gector consed ¢ ot stiage atd seeomd stige geanr mud

afier condenser 10 creale vacuum dunmg s wrbimg condiion hoppmg cjecior is asal ie

. extract the non-umdunwuhle ;,mw- fpen the systein When the sucum in the comlunse

reaches a predelernunud Icvcl mum gjecto is tuken mite vperation “aler stabilization
of main ejector, hogging bjcutor i _s\_n-uchcd ofl. Qut of jhe two main gjeclors, one
normal operation, while the other one serves as siang by.

2 x 100% (one working + one standby) pi- mounted horizontal pump direcily coupled o
415V AC 3 phase motor_will be provided.

D-1 Steamn turbine generator will coasist of the following:

1) Horizontal split casing extraction cum condensing steam turbine with double hetical

speed reduction gearbox, digital type govemor. common structural base trame {ur
turbine eto,

2) Turbine inlet emergency control cum siop valve with integral steam strainer.

3) Quick closing non-return valves, retief vulves and isolation valves in extraclion line

4) Coupling and Coupling guard between turbine and gear box & between year boy and
altemator. ]

5) AC driven tuming device with automatic engagement and disengagement and hund
barring device.

6) Throttle valves and governor valves

7) Lube and hydraulic oil system with adequate redundancy and emergency provisions,
common for turbine, gear box und alterator. :

8) One Lube oil reservoir complete with strainers, drains, maintenance openings, vents.
connections to oil inlet, outlet aad to i pnriffer unit, oil level indicators, level
switches and oil vapor extractors.

9) Two Nos, (1W+18) oil coolers witt change over device for oil cooleis. wilh
necessary vent and drain valves on water .ind vil side.

10) Two Nos. (1W+18) oil filters each for both lube oit and control oil,

o .1150nc main oil pymp driven by, turbice shal or a motor, 1X100% AC up_mtcd

auxiliary oll pump and one emérgeiicy ¢f pimp difven by DC motor. ~ =7~
we - —.~ 12)One centrifugal type oil purifier .

340_
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P Paergency cgenais abe oil it with overhend k. piping. volves sind
: i||~|:\||1|c:|lzlli|a||
14) One (1) -.Iu.'ll wnd (1w . hul-mn!.ll sutliee condenser with connection fin wirhine
exhiust nlunl.. wille complel supporting arrungement Integral hotwell with level
control, recireulation iand contiol vidve stations. thermn) reliel vatves und eathadie
prolcetion
15) 2X100% capacity AC iotor c.lh'(rcn condensate extraction pumps, The pump will have
a minimum margin of IS% man.m aver the maximum Now ond output pressune
requirements.
16) Steam jet air ejector (2 x 10083) with steum strainers
17) One Hogging Ejector with Silonzer
18) Gland sealing sieam system with steam pressure regulators, gland steam condcnser
etc,

19) Flash tank for receiving all higl: pressure drains from piping and turbine, steam and
condensate lines from fash tank to condenser.

20) All interconnecting HI"/ LP and Intepral piping connecting all equipment in the scope
of supply

21) Steam line from Bleed off to the Deacrator inlet

22) Steam line from the main steam ‘ine to Aux steam header

23) Steam line from Aux steam headsr o SJAE and Deaerator pegging steam

24) Condensate line from CEP disctarge to Deaerator inlet through SJAE condenser and
Gland steam condenser

25) Compiete Gland sealing system: piping
26) Complete piping for SJAE

27) PRDS (Pressure reducing and 1)¢-superheating stations) T =
28) Removable blanket type insulation for steam turbine proper and insulated pipe section

with cladding for piping.

29) Painting and surface protection.

30) Shims, anchoring systems, wecges, foundation bolts

31)Flushing oil and initial fill of lubricaats.
2 Qenecator with excltationystem.. . = . .
33) Generntor air coolers

34) MCC for TG auxiliaries.
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36) AVR puncd and excitution pinel goz ‘1

37) Generstor relay, metering vontrol cum oy achoezatun paael

3B) NGR cubiclé ' %—

19) Harthing | ' '

40) Lightning arrestor and surge protection enbicle

41) Starters and Pusl\' button stations within U batlery limits

42) Woodward governing system

43) Turbine control Panel & instrumenlution system consisting of vibration probe wwd
monitor and axial displacement monitor with prolective alarms and trips as required.
electronic tachometer with remote indicutor, local instrumentation (or inlel and outhet
sieam temperatures and presswres; lubricating oil temperaturc und  pressure.
temperature sensors for thrust and journal beurings, safety devices including over
speed trip with audio-visual alaxm, low lube oil trip with visual alarm. remwile
operated manual trip, low oil pressure and hgh oil temperature alarm, high bock
pressure trip etc.

Design operating parameters and Spevificd Datashect
Steam Turbine Inlet Pressure, Bar 45 bara
Steam Turbine inlct temperature 43045 Deg. C
Steam quantity at turbine inlet - About 27.49 TPH
(After considering the steam for SJAE)
Deaerator pressure and temperatuze 1.21 bar a and 105°C
First extraction steam pressure 3 bar (a) or to swit the
: . Deaerator pressure
First extraction steam quantity 2.36 TPH
Cotdenser opersating pressure 0.10 bar
Condenser Cooling water inlet temperam:e 32°C
Condenser cooling water outlet tempurety.re 40°C
Power Generation required ' 6 MW
i s EEim e fapenGenrator - “terminat- - -pormal - -uheraﬁng o t— ozt -
conditions —y = | o

[P

' ‘Powet factor (lagging) 0.8
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Anibienl lt‘:mpuﬁlill[k’ for .el--c;fn:ul teuipment A5 Dep(”

design e

Parallel _opéraliun with prid Reyuined

6.11.1 Cooling water system

The cooling water sysiem will cafer 1o the cooling waler requirements of Congle
Generator Air cooler, TG |

nser.
wbe Qil cooler, Compressor etc, ‘The cooling water system will
be designed for circulating cooling water flow of 2100 m'/hr, including 10% margin.

The cooling water system will consiit of the following major items of equipment.
Three (3) electrically driven honzonual centrifugal cooling water pumps,

m’thr capacity (two working amd one standby). with associated drive
condenser cooling,

each of 920
motors for TG

Two (2) electrically driven horizontal centrifugal auxiliary cooling water pumps each of
220 r’/hr capacity (one working and one standby) with associated drive motors.

Induced draft cooling tower will be designed for a total circulating water flow of 2100
m'/hr. The tower will be of RCC construction with two cells (both working). The cooling
range will be 8 Deg C based on a WBY of 28 Deg C and approach of 4 Deg. The Cooling.
water inlet temperature will be 40 Dieg C. There will be two cells with capacity of 1050
cum/hr (both working)

The induced draft cooling tower will he complete with basin, associated supporting
structures, foundation, casing with intemals such as fills, drift eliminators, hot water

: ﬁmomm#mmmomﬁmﬁmﬁmmw -

be partitioned suitably 1o facilitate: isolation and maintenance and will be complete with
draining facilities, cold-water ontlet channel, with screehs and "stp logs. Suitable
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bandlings system Ffor handling Lins: sssozitud motas. ol sereenss skopy Jogs w b e

s a0%é Sl

Cold water from the codling lowur basia will be pumped by the cunling waler punyps ts
the TO condenser and other auxi_hury censumers in the power plant. Ule hot water retim

from the consumers will return to the cooling: towers for conling nnd recirculation

« (. ¢ ¢ € ¢

About 94.59 m’/hr of make up water will be added in the cooling tower busin (o
compensate the evaporation, drift and blow down losses,

C

The cooling water system will include all essociated electricals and instrymentation,

6.12 Other plant auxiliaries
6.12.1 MSW Handling Facilities

« ¢ ¢ ¢

ARer inspecting various Dhalaos and different type of MSW, MSW handling systent will
have following positive features. Incoming MSW' will be properly disinfected by speny
All odd objects will be manually removed from the system. Most of the ohjectionabic

material like PYC rubber leather etc will be separated. MSW will be dried befure
refinement. !

6.12.2 Compressed Air System

A suitable air compressor system with twa compressors (1W + 18) will be provided lor
meeting the instrument and service air requirements of power plant and RDF plant. The
air compressor will be oil free anw type. The compressed air requirement of the power
plant (apart from the conveying &ir of dense phase ash handling system) is about 200
Nm’/br at a pressure of 8 bar (g). This yuantity caters to the requirement of service and
instrument air for the plant. For this purpose two (2) compressors will be provided. The
planl air will be directly stored ih the Service Air receiver. The insn'umenf air wyill be

CC 000 e«
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the compressed ais sysiem will-be complen with 90% M

8) 2 RO Capacity sy conpiesors

Y Y. ) ) )

b Twoir rccuiw.-rs

t) 2x H% xluiu.unl typet uir dsying plant lor instrument aiy n.qum.muul 0 uchicve
atmospheric dew point of' 40 e, -

The compressed nir system will ireluded all associnted celectricals and instrumentation.

6.12.3 Cranes & Hoists

TG Building will be provided with an EOT' Crane with pendant operation, for erection &
maintenance requirements of twho generator, Hoists and monomails will be provided

wherever handling of heavy equipment is required. The tentative capacity of crane will be
15 Tons / 5 Tons.

te
L )

An electrically operated overhead Inveling crane will be provided in the RDF flulT Boiler

storage urea, with u prab buckel, Lung travel and cruss lraval will be electrically operuted.
Grab will be controlled Hydraulicallv.

All cranes will include all nssociated electricals and Instrumentation.

6.12.4 Ventilation system-

TG Building- operating floor wil. be provided -with: air- washer mits for evaporative ** ~—-
cooling. Each air washer unit will consist of centrifugal fans, centrifugal pumps with all

filters, duets and other accessories a3 required. In addition to this, roof extractors will be
provided for the TG building. to ensure at least ten (10) numbers of air changes.

Dry forced ventilation will be provided for the Swuphgear and MCC rooms. Wall
“mounet miia fiow supply / extear finr

Ry

other than TG building.
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'6.12,5 Air Conditioning System %3 =
Split air conditioning will he provided e i cantial wam ? % =
.6.12.6 HP/LP Plping
- -
The piping for the blanl will consist of 111 piping and LI piping. The HP piping consists -
of power cycle piping like main steurn, ¢mdensale, extraction steam, lecd walcr e -
classified under HP piping. The major LI piping consists of piping lor Cooling walcr. =
RO/DM water, plant service air and instrwinent air. raw water, filiered water, drinking, -
water, dense phase ash handling, fuel oil piping et _
-
6.12.7 Fluff handling system n
: u -
The RDF fluff generated from the RIDF plant will be stored in a covered area adjucent o -
the boiler. The Boiler is located to the east oflhe. RDF fluff storage area. The Flufl / is -
transferred €rom this storage to a Belt feeder by # prab crane, which tum feed the builer
Receiving Hopper through a belt conveyor. =
-
6.12.8 Ash Handling system -
-
Ash generated during the operation in thie power plant will be suitably collected and —
disposed. A detalled ash disposal plan will be worked out for disposal of ash. The hottom -
ash will be collected at the bottoin of the boiler firnace and will be removed munually.
The fly ash handling wili be by means of dunse phase handling system. The fly ash will =
be collected from various hoppers of the builer including Beonomiser hopper and ESP =
hoppers and conveyed to an ash silo. Ash quuntities will be as below: ol
. 2 . s
Total ash generated : 1.604 TPH -
Bottom ash : 1.0 TPH =
Fly ash Y 0.5z TPH
-
o "'"'_""mWorklhop Equipment BN =Aie S g = = . =
-
1) -
' -
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¥ der
- 1 My duny ponable geande (1w I No .
- W Angle himd gruute) . | No

-~ 4} Flexible Grinde I Np»

~ S Beneh Grinder (1.5 1. doabte snded) I N,

_ 6)  Portable drill machine I Nu.

e 7). Radial drill machine - 25 mm.2 w 1h with | hp motor { No.

= 8)  Portable drill machine 't No.

- 9)  Welding transformer (Indore type 300 s1, | phasc) I Na.

- 10}  Gas cutter set complete in all respevts 1 set

= 1) Grease pump (50 kg pneumatic ) | No.

= 12) Grease pump _(manual 20 kgs) | No.

p— 13) Hand grease guns 6 Nos.

: 14) Air compressor 175 psi § set

- 15) Electronic weighing scate {0 - 100 Kgs) I No.

- 16) Sheaving machine ! No.

- 17) Indef - N super gear hand hoist 1 Ton INo, -«

I I8) Indef- N super gear hand hois. 2 Ton 1 No.

o~ 19) Indef-N supef gear hand hoist 5 Ton 1 No. :
— 20) Centre lathe H- 26 | No.

: 21) Shaper with stroke £09 mm 1 No.
- 22) Hydraulic Jack $0 Ton 1 No.

- 23) Hydraulic Jack 100 Ton  No.

- 24) Micrometer outside/Inside (0 - 200) mm) Complete set

~ 25) Vemier Calipers {0 - 150 MM) 2 No.

o 26) VemigrCalipers . . (3-300mm)...____ __ _______1No. __ e
- 27) Workshop hand tools consisting of DE spare sets,

: 28) Ring spanner sets, Box spami'er set, hand files,

= 29) Allen key set, Tap sets, Drill Bits, Hacksaw, Punch set,

- 30) Scales, Screw Driver, Pliers, etc. 2 scls

- 31) Techno meter 1 No.

- . .32) TongTester .. . .oee o v o . o 1Na. e
- -y YR MEE — " - N

= 34) Meggor0- 500 v. 1No: - =i
-

mammrem 1 : v mdEm. . . i - i # omoe mmoaa
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As per the revised proposal, the vad re sote ol 1 1Y Ha s Been dissdad o

parts:

i. Part oi' "7.-05 1t Cor developmen: ol compost plant amd RIDE plus Pow
Plant. This part-is to bt developed by raising the level of ground by lillmg
upto 8m. ' .

li. Part2 of—ll.l67 Ha for the devek praent ol sunitary lundiill by construction of
retaining wall around this arca.

GMC would support the cost of site development to the extent Ra. 20 Crores for thwe
entire complex.

B. Roads

All roads in the plant area will be well-designed bitumen roads.  All main roads will he
4m wide with 1 m wide berm on cither side. The crown of the road will be minimum
200mm above FGL. The final ﬁnifhed roed will huve a camber of Tin 60. Camber on fup
of water bound macadam surface will he 1 in 40.The existing ground level is
NGL+0.00LVL and the formation *evel is PCGL +1.00,

C. Drainage

Surface drainage will be designed based en the maximum rainfall intensity prevalent in
the arca over the last 50 years. Building will be provided with plinth protection all

S =t e ——— g SEm A am L s e EMP eRR e el et e

around, sloped towards side drains. The side drains will be connected to the main drains
on either side of the roads.

For pipe drains, concrete pipe class NP2 ccn-irming to IS: 458 will be used. However for
road crossing, class NP3 pipe will be used. If suiTicient clearance cannot be providud

T between the top of pipe and road top, thé pipe will be encesed in PCC / RCC; For the

"process drain, calch pits will b& Provididl at~ Uie” SOUCE 10GANON g they il te
interconnected by buried RCC / CI pipel'ncs and connected to waste water treatment
plant.
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Ihc MEW winrnge fireas will! he AL whodd sl o sbspe 10 dhiin llu. witlvt colleeted o

-mmp lmm where it will he pmnrm' w clihwenl Sreatment plant

6.13.4 Boundary Wall

The boundary wall for the MSW -1 nerey comples will be provided w o height ol 2:5 m

from the finished ground -tevel (1°GL) with ungle iron bars and barbed wire for un

additivnal height of 1 m.
6.13.5 Civil Works for RDF Plant

The civil works for RDF plant wil' include a Paved Yard of about 3000 sq.m, MSW
Dumping Pit (P2) of size 20 m x 14 m x 9 m and the factory shed/ Building of a total arca

of 1800 sqm and other civil works. e arca required for Factory shed/ Building is as
follows:

a) Factory Shed / Building
b) Primnary Shredder area fully covered from sides 700 sq.m.

)‘)I))')))))'))))')))y)_))__)))

c) Dryer Area open from sides 600 sq.m,

d) Other cover area 500 sq.m

¢) Other Civil Works

f) Rest house canteen etc.

g) Sanitation, wash aren & water showers

h) Equipmeat foundations : ' . S & ety — e

i) Administrative Building

6.14 Electrical Power distribution

P S P e —

—— ; ..+..1 ------
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~

- The plant electrical single line dlagram (:WMCL-EE-SLD-OO] is enclosed in  Annexure-
: :
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"6.14.1 Gencerator

- SR ipmaneesdmadd #BS P00s 48 B

The gencrator will huve the following sabwe  feshes

a) Type : Synchronous geneiiu
b) Ratingat MCR condition ' OO0 kW
c) Rated power factor 0.8 lug

6.14.2 11kV Switchgear

The switchgear will be indoor, metal clad, 11 kV . 3 phase, 3 wire sysiem and will be

fully draw out type. The switchgau:x ussenibly, Circuil breakers, CTs, VT, bux bars cle..
will be suitable for the following system parumeters.

Description 11kV

a)  Highest system voltage 12kV

b)  Fault level 25 kA

"¢)  Degree of protection IP-54
d)  Type of circuit breaker SK6/ VACUUM

6.14.3 Motor Control Center and Power Control Center

Motor Control Centre (MCC) and Power Control Centre (PCC) will be of sheet stee!
vertical section, compartmentalized with draw out type modules for PCC & fixed type Jor
MCCs for individual feeders having alwininium alloy buses designed to withstand LT

fanttcorrent—for T ver Eachreoblcte will- hoase - the metessary—exmuipment-required for
control, such as fuse, contactors, relays, pash buttons and indicating lamps in the case of
MCCs and air circuit breakers and swiich luse unils in the case of PCCs.

The buses will be of aluminium alloy and will be designed to withstand, without damuge.
a fault current of 45 kA (RMS) at 415 V fer Jne (1) sedond duration.

— - o et e v om | -

P T I N T Y

- e b

o

The 415 V breakess of the PCC will be of airbreak, trip free and draw-out type capable of’
 safe breaking of the full load current in coanected feeders. b operaling mechanism will

oot &70
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ber sprivyg chirgel. stored. VLU R e brenke naurng capacity is selectod ay 43 kA
ol 415V considering the st e Fon e || s

Fuses will be of TIRC type: with minimom rapluring eapacity of 48 kA at 415V Rauting ul
 the fuses will be as per requireme )l ol individual Teeders

6.'I4.4 Grounding & Lightning Prbicetion

The eurth mat of the station will he designe
and IS: 3043 such that the 1ot
lightning protection will te

d as per the requirements of 112121:-80 and 142
| ground impedance does not cxceed 1.0 ohm. The

as per 19: 2309 The chimney will be provided with adequate
lightning protecting sysiem and av istion warning lights.

6.14.5 Protection

The major electrical equipment will be provided with the protections as listed herein
under: ‘ ' |

A. Generator Protection

Differential protection - generator winding
Back up impedance protection

Over voltage protection

Under voltage protection

Voltage restrained over current protection
Stator carth fault protection
Low forward power protection, . _ _ _ .
Reverse power protection

Negative phase sequence protection
Field failure protection

Rotor earth fault protection

Generator overload alarm

. Generator under-frequency pectection. . —

i .

VT Tuse failure supervision "™ ~ P —"
Generator out of step protection
—__H

: 'Ié_ __'.__'_,f,___...,.._______ _.__... P
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B. LT T'ransformer ; 30, " % -

-
Over cyrrent (IDM'T1 ..&. Instantancous) proh clion <
- Barth fault protection -
-w
C.. Outgoing Feeder
-
Over current (IDMTL & [nstaniangous) prolection —
Sensitive Earth fault protection ~—
-
6.14.6 Power and Control Cables

-
11kV cables will be of heavy duty XLPR insulated, each core is screened on stunded i
aluminium conductor as well a;f on injulation, colour coded, extruded PVC inncr -
sheathed, single round gnlvmim& steel strip armoured (for multicore cables only) and -
overall PVC sheathed with FRLS (Fire Retardant Low Smoke) protection (eature. 1 he -

cables will be suitable for unearthed system.
g b J
LT power cables will be 1100V grade with siranded aluminium conductor PYC: insulated. ot
extruded PVC inner sheathed, single gaivanized steel strip armoured (for muylticore cables st
only) and overall PVC sheathed with FRLS: {eature -
= .
Control cables will be multicore 1100V, FVC insulated inner sheathed, single round —
galvanized steel strip armoured and ovirsll PVC sheathed with FRLS feature with 2.5 -
stranded copper conductors. .
e e e R et b P A A S S Y v el A -
6.14.7 Station DC System =1
-
The station DC power system will comyrise: —
110V Battery s
e Battery charger (float and boostchargen) . ... . ____ . : =
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4.8 - Battery

Hattery wili he maintenoce frec bl senl wbalbar 1y
duty to cater 1o the enwerge
HOV .

6.14.9 Battery hargcr '

pe i will be sized liw one-hour

ney doads. The batiery set will be of suitable voltage ruting ol

The Aoal charger will bg capable nf floating the battery nnd supplying the DC load.
The boost charger will he eapuble of quick charging the batlery to 2.75 volts per cell. The
charger will have suflicient capacity (o restore
charge in 10 hrs. .

6.14.10 DC distribution boards

a lully discharge battery to 8 state of fyl)

One (1) no. main DC distribution board will be provided for the entire plant DC syslem
The main DC distribution boacd will have one incomer and outgoing switchfuse units.

6.14.11 Uninterrupted Power Supply Syster
One (1) no. 10 kVA UPS unit wil! te provided common for the whale plant sized 10 feed
the following loads;
DCS
Turbine supervisory instruments
RO/ DM Plant

6.14.12 Plant lighting system:
Lighting for the plant areas, buildings and structures will be provided as per industria)
rms. The plant lighting system 1. include. the normal lighting of the plant as well as e
emergency lighting to selected areas of the plant during plant emergency conditions. The
lighting distribution system of the pl{m: will consist of:
Normal AC lighting
Emergency DC lighting
Road lighting
= MM&MWW_ -
" In addiGon suffieieal munber of redepiacies with individaal switches wAill be provided |
. various areas for routine maintenance nnd inspection. = -+ - o~ -

Tf)))_))'))))")')))\)))))))))))))))_))
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6.14.13 Normal A( lighting ol the Man: % ”‘ W -

-
For general illu.minatim:l. Muorescent tdures are lhen mto consideration. However in &
some places . where ‘lluorescent fixtures e i suituble, gh intensily  dischinge
(mercury/sodium vdpour) and incandescest lighting fixture ol suituble design v =
considered. This lighting will be energizer from the normal AC sypply ol three phase. 4- -t
wire, 415V available from the main lighting boards. All lighting fixtures connecicd will -
be ‘ON® as long as the 415 V AC sapply is healthy. -
- -w
Plant emergency DC lighting will be fed frem the emergency lighting penels amd will he -
supplied from the plant DC distributior. systers. Normally, these lights will renwin
energized from A.C source. On total failure of A.C supply, these will be sypplied [rom =
DC battery. N~
P
6.14.14 DG Set | -
A 415 V / 250 kVA DG set will be provided to cater to emergency foads of lpe power :
plant in case of loss of power supply. The D)3 set will primarily feed lhe battery chargor. .
AC lube oil pump, contrp! and protection reyuirement. ¥
-
6.14.18 Miscellaneous .-
-
Cables trays and weather-proof junctions terminals boxes will be provided. o=
61416 _ Electrical Systema of ROFPlant 5
2 e =
The Salient features of Electrical System of RDF Plant is as follows: -
a) All the drives are LT drives —
b) Only single supply arrangement has been planned. -
1 Double independent earthing network has bzen planned. One earthing grid will be from :
=k substation and sccond will be af éach molor control center. .~~~ =~
A. Major Instaliations (RDF Plant) ==
g i) One-1000 KVA 11kv/415 volt transforner will be installed at 0.0 level in ADS areu. e
""" -:-» g
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) Modor control center Tue AU ol also I anstadied in the same preniises,

-~
-~
~ ; A
~ g : ul) Maton control center I-u. ]‘I'_'?i'l'!_ v shreddimg snud st:rm-t"lmiltg will b mstabhed a0 0.0 Jey ol
= near prinry shredder.
e iv) Muolor conlml.ccnlcr.' for dryer will be instnlled b + 4 meter leved ud feeding end ol thw
-~ dryer. _ I_ '
~ B. Controls (RDF plant)
- ) Indcpendcn-l starting trom local aud remote locadion

ii) MCB prolection for drive belows 20 111 and MCCB for drive above 20 111

iii) All the drives to have independaent power isolation
_iv) Common control supply will be separate from power for alf the drives.

v} Paositive lockable control switch is to be used for short mechanical shutdown.

vi) Long mechanical shutdown and electrical shutdown are to be given by diseonnecting
power supply.

vii} Sequential starting will be froin logical contro! panel.

vili) All drives will be monitored at central control panel

ix) All MCC will indicate the drive ON OFF positions,

C. Electrienl Requirements (RDF Plani)

i) Al drives up to 20 HP will be DOL. and will have copper cables.
ii) Normal drives above 20 HP will be star-Delia starter

iii) Al the high torque drives will have soft starter.

iv) Power factor will be menually zontolled at all MCC's

v) PDB will be under control of elestrician

i) AlLMCC’s will be yoder. control. of aperator however shut down will he givenhy .
electrician

vii) Fire fighting equipment will be installed near all the MCC’s and PDB"s

viii)Safety Board and other requirements will be properly displayed.

6.15 Plant Control & Instrumentation

o e I o =
| e i W 8t e e
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) The instrumentation and Control (C & 1) system will be designed for safe,
reliable, efficient and easy uperation of Boiler hay]
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Furbine. Water treaiment plant el ding 120 il B M plang Caolisg wane -
system andd other associaled susilune: —

. -
i) ‘The C& | system will be desigmed to line fully outomuted und capable tor -
operating remotely {rom unil control raom UK through Remete 1 €7x for boler,
TG and Waler Treatment Plant. =
-
-y
iiiy The CCR shall house control desks/ pancls with workstations bused nperator
consoles and other peripherals like nrinters cie. ‘The CCR shall also house has the =
control and relay panels of the Boiler, Steam turbine and gencrator, switch geur, e
station transformer, Water Treatinent Plunt including auto/manual stations. -
indicators/ recorders, DC equipmeunt, Fire alarm panel etc. ) -
iv)  The complete hardware and softwere along with Man Machine Interface (MMI) T
capable of operating together as ah integrated system elong with panels. cables, -
and unit control desk, cabinets, lield instrumenLL and erection hardware. contral -
elements and devices to pertform the various functions will be provided o =
gpecified. The sys;em'supplied wili be upgrndeable, both hardware and soflware
-
of the latest version. ' =
-
v) The instrumentation and conlrol system cnvisaged for Boiler, Turbine. Waler —
Treatment Plant and other suxiliary system includes the following. Cd
-
8) Open/Close loop control sysiein. N
D) ContrelDesk, . L o e —
-
c) Sequence of Events Recording (SER) and annunciation system. s
d} Power supply system =
¢} Cables (Instrument and contrl cables) System cabinets, marshalling umt bt
etc. -
. .‘
¥i)—. Scequence.controlwill.be provided o start and stop.and safe emergency. shutdown -
the “functional systems” or ‘sub-systeins™ and associated equipment & auxiliaries. 2,
== DA e St
* "
-’
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tumements  witl  be  met fm various

: c,qui_nnwnts!s:\"-:lcln as ap bbb

viii)' 'AII drlvus ol’ ()l( S & (ll S ane

confrolled vin nput/ Output modutes. he

conlrollcrs, nnd oiher h-mrylf\nnln;. mput/output modules are housed through
Remote Processing Units “RPPU® and reside on the datn hu,hwny.

which serves as

" a transport medium jor si u.nnls hetween various RPUSs and the upstream-connected

Man-Machine Interiuce amd Plant Information system (MMIPIS),

ix)  The DCS system will have b following:

a)
b)
<)
d)
c)
N
g)

Operator Statinns/Associated hardware
Operator Station with 21” [.CD Flat Monitor

Servers/Engineering sration with common LCD Monitor
Dot Matrix Printers

Color deskjet Printer & I3 &W Laser printer (A4)
Consoles

Ethernet C'uble and ‘Terminal servers.

Controller Sub:ysfem consists of Control Processor, Power supply
System etc.

)} I/O Sub-system vopsists of modules having the following Input/Outpuyt
requirements:
Analog Input  4-20 mA .. 125 Nos
Analog Output 4.0 mA ... 90 Nos.
RTD /Thermocoupie ... 120 Nos
- — = = Digital Input Process...... ... 950 Nos_ =

Digital Input -SOE ... 650 Nos
Digital Output ... 500 Nos.

x} . All roquired field instrumnents for Boiler, Turbine Generator, Water/Steam

system and Analyser will be included to make the power plant control system
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6.16
2)

b)

d)

Fire protection systems will e provuled as pes LEA thoss Prevention Associition)
norms. The total number of hydnmby. for the posser phant will be aomimum of 38 s
The fire protection sysiem will be provi Jud with a muin one clectric driven pasaps, one
standby diesel engine operated pump, o- 273 cum/hr and 8% m head and one pohey
pump.

The fire protection for the poﬁrer plant will include Hydranits covering ‘TG building,
boiler aress, fuel-handling plant. puriy: houscs, misceilancous building cie. Tlw
system will be complete with piping, valves, instrumentation and noezles.

Hydrant system for RDF plant and Biomethanation plant shoyld include poriuble and
mobile fire extinguishers at strategic lceations throughout the plant and especially in
the control room.

Fire alarm and detection sysiem w:ll be provided for control reom and clectyical
room.

The requirement of fire fighting equipment for RDF plant is as given in Annexure-1l,
Table-3 These are in addition to the waier hydrant being planned in the yard by Power
Plant. The RDF main storage building and Boiler fluff storage building will be
provided with automatic high velocity water spray system throughout. The storage
building shall be divided into 4-5 zones A pipe network fitted with quartzoid bulb
detectors (heat detectors) shall be provied throughout the building. The pipe network

will be kept pressurized by water trapped from the upstream side of deluge valve.
Each zone will be provided with one duluge valve. The water supply for the high
velocity spray system deluge valve is connected to the fire hydrant main, The
downstream of the deluge valve is kepl dry and shall be connected to a pipe network
having spray nozzles. The spray nozzles shall he suitable for operation yp to 150 °C.
In case of fire the quartzoid bulb wiil rzak and release the pressure in the detector

. .ngtwork, This will open the dejuge valve and :ilow water to be sncayed. The deluge

valve can be operated manually and elecmcally,” A Tocal conitol panel will be
provided for each deluge valve for location electrical actuation, The deluge valves

will also be-provide with pressure swit¢has for remote annunciation in the fire alurin

cram. o mmm it emcrmerben e u e wml 1 . AT 1@ M%
Fire fighting facilities g
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P enant detnls ot walel spray
MOICED L e ey Sy e des ey

v of siwrape buildun ang g

p:un;'l lm-:ljul_,m the |-.a\\-;;_ '|1.|:'n| somand o
O S10m im;l_l'nlilnp the MY 0 cover I entipe
Nivon ob spray nozsles more than 2 levels wifl b
decided fiurinp detailing g e iy tentiive cost for automaic SPEY sy siem
will he ¥ lenst ubont Ry, 25 [2khs

) o Smoking and hivurd 7 d et warning stickers will he Put wp al appropringe
places. All personnel deploye rection and operation of hiopas
v trmning lirr fiee drifl, Emergency numbers

up al appropriate places Lmpty fuel drums 7 tanks a

L loe the construction, ¢
piant will be given Prope will also be put
nd other inflammabie materinl
will be removed from the premises us soon ag possible. Storage yard for chemicals

and -fuel lubricants will also he provided with [ire extinguishers and sand bucket
acks. '

6.17  Project Implementation Sche/tule

o,
f SR
a) It is proposed that one EPC Crniractor will be engaged for MSW processing facility
and Power Plant installation an

d :ommissioning. Anather Contractor will be cngaped
for Bio-, installation & commissioning,

b) The implementation of MSW processing plant And Power Plant will bo taken up

SW processing and RDF Plant will be

rdinated subject to final alignment before
the erection of equipment at the interface point,

engineered and construction sequence coo

M e e e —

¢) The civil works for all the thiw: sections may preferably be carried out by one
contractor even though the layont-wise foundations, buildings and structyres are
independent. The engineering of the buildings, foundations and Structures will be
carried out by individual plant engineering contractor and design will be handed over

to the ¢ivil conmstruction group for construction of foundations, buildings ang
o e SUUONIOOR, s, L

Py Py}
L N —

R = Y T e
. hin

—
= -

d).  The possr-distribution for-pre-smimissiening: mhﬁhq-wﬂl-be-!al&nﬁ‘omﬂle‘m " ———
plant. The- power plant MV axt LV Switchgear will - be supplied and msle_llecl
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:.ulhclenlly in advance. (0 color W the powe aappiy shstnbetion s the R m-M

compos! pl.\nl-\ Lhe power supply sl e s dro COanchieg Substalion o

dls,lnbutlon to various auxilinrics for pre com nissiuning works. ? ‘ bV =

.e) Q(;mmon facilities sucI:hI us l'Oi_ILIS anil dran s, ana lighting wil) be dune by 1 pw -

plant electrical contractor b.m:d on o eed layet t ——

| L -

-

6.18 Operation & Mailntenance aspecty =

A. Organization Chart (Operation and Maintenance) had

-

_ The organization chart for Operation and Maintenance of the Integrated Municipal Waste —

complex is attached in Annexuro-ll The Plat General Manager will head the =
organization. The following personnel will report directly to the Plant General Manager:

1. Operation Manager for RDF processing plant, A=

2. Operation Manager for Power plan., >

4. Maintenance Manager for the entire complex Lwr

5. Plant security Supervisor
6. MSW Collection
7.Sanitation and House Keeping (for entire In.lustrial Municipal Waste complex)

6.19.] Maintenance aspects of Integrated Waste Complex

The maintenance of both RDF plant and the Power plant has to be planned during the

monsoon S¢asoi.

The maintenance functions of the integrated municipal waste complex will be under the
responsibility of the Maintenance Manager, The following manpower will be required for
Maintenance of the.complex:

T war dw s ommaae sl 2 [P —. B O
s . l
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6 MW POWER PLANT AT INTEGRA FED WASTE MANAGEMENT COMPLEX, Guwm[n %

" Aren © T Maintenance Muintenance Technicians 3'°$
. 28 Fagineer Supervisor | Fitterw elder,
Unskilled
bouy
RIY prowessing plant inaechinie 1 3 0
Power alont tmechanicaly : 1 2 2
Eleetrical and &) 3 )
Warkshap i )
Total : i 9 I8
J
- - .

The cost of the maintenance manpowver for RDF processing plant, and Power plant are

covered under the subsection for ¢ st of operation of the RDF plant and power plant,

Th.e cost for workshop munpawer niquirement will be Rs.3,60,000. The break

«0p is ag
follows:
Workshop supervisor (1 No.)

Salary (Rs. 10,000 per month)
Workshop Technicians (4 Nos.)

Salary (Rs. 5,000 per month)

6.19.2 Operation aspects of RDF plant

The operation staff for the RDF procissing plant will be upder the control of Operations

Manager for RDF processing plant, Meanpower i3 required for the following areas 01‘ RDF
- =+ om-.Pla0L :

%) Receipt of MSW/Dispatch of eject, spreading of material and mobile equipment
b) Feeding area of Municipal Solid Waste

¢) Primary Screening and Shredding.
d) Rotary dryer and intermediate yard,
¢) Ballistic separator and Fluff management

- AT S S e S Se . s me fm vmen
-rrt

~ TAT Operation Manppwer Requirement Estimation (RDF processing plant) .

. - = — v TR LG L, a4 e
. A A e . v -
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. . —= | . -
[ Operatiom %-
o ag .} Reecipt and - Pree Py o Rallistie Yotal o =

Fecding - Shredding send Sepuraloy %« M
: nacG and .
rejects et
Sﬁper;risor (ITRE i ) 2 2 7 -
CCperatory 16 | . ) i H -
Mechanic =
Sermi-Skilled M IR T T A T =,
Khallasj 6 2 3 3 14

Sub-Total 20 AN T 1 T b
- A N
‘B. Summary of Operation and Maintenance Cost -
The detailed break up of the yearly operation aixl maintenance cost is as below: -
e -
EsETiption’ ' | " Anfount- Rs. in Lace. ) =

1 | Cost of transportation of raw material ) A XA
2 | Lubricants — T T 0,000 =
3 | Chemicals . - . ‘ 6.00.0007- =
4 [ Spares B | 3,00,000/- -
5 | Mechanical / electrical maintenance 2,00,000/- ¢ -
6 | Salary o N 18,20,000/- -
7 Oﬁ-'lcTcxpems T 1,20,000/- e
: Tota] 1 34,00,000/~ (Rounding off) | -
6.19.3 Operation and Maintenance aspects-Power Plant =
The Operation and Maintenance cost consist ot 1
» Operation Manpower Cost .
» Consumsbles Cost -
. » SparesCost —Th ] s
A. Operation Manpower Cost : e w . e
e — -Mmow&" RPOW _-nquirment- Zen for - operatior: of - Power- pl&ut-:s"as indicated* in'-the R
: s -

e ST
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& MW POWER PLANT AT INTESIRATED WASTE MANAGEMFENT COMPLEX. GUWAHATI M

The manpower comprises vl the o fis w

Power plam l-'.ngi_riccr Fttioneea) Shiln

Shlli-in--charée = } 5
Fantler upcrul;.u 4
VG uper'ulor ' ]
Balance oi“ Plont aperators "y 4
Llectrical and C&l operators 4
Skilled Technicians 4
* Total Number persons 24

The salaries and perks for these personnel work out to Rs. 54 Lakhs per annum. This
amount is for operation and maintenanze of the power plant,

B. Consumables Cost

Consumables consist of cheimicals 1equired for Water Treatment Plany RO ang Mixeqd

Bed DM Plant, dosing chemicals fir boiler circulating water, lube oil make up, if required
and general maintenance material liks grense etc, ' y B .

The estimated cost per year for the consumables is Rs, 9 Lakhs.

C. Spares Cost

Spares have been
Rs. 20 Lakhs

estimated as an average of 15 years as 0.75% of capital cogt, which is

Total Operation and maintenance cast works out to Rs. 82 Lakhs per year (it works oyt to
3.1% of the project cost without spares and contingency),

|

.+ o




6.19.4 MSW Collection 07\6 M =
There will be 13 ward supervisors. vach suprosenting 4 8 wards brony whew the gan e =
for the integrated waste complex will u oo keted amd who will he veporting o e RN s
Plant Manager. The ward supervisors vwili e responsible lor Jogisiics reporhig amd -
coardination between the MSW supplymg 3 encies and the RDE processing plimt [ he =
gross monthly salarics of cachi ol e o i oy 28w wdbhe B 2000 This will wen a1 =
to Rs. 9,36,000 per annum.

-

6.19.5 Sanitation and Housekeeping =

-
The following manpower provision is consiclered for sanitation and housekeeping: ,,v
Sanitary supervisor _ : 1 Mo : Salary Rs. 6,000 per month -
Sanitary labours : SNo :Salary Rs, 2,000 /fisbour/ month i
Hence the annual salary will be Rs. 1, 92, 000 per annum. =
-
6.19.6 Manpower for Security w
! -
The manpower requirement for security will consist of the following: —
Plant security supervisor : 1 No. (3alary Rs.10,000 per month) :
«
Watch and Ward : 6 Nos. (Sulury Rs. 4,000 per month each) ]
5 .
Hence the annual salary will be Rs, 4, 08, )00 per snnum. .

by

6.20 Operation scenarios for Interface aspects of Integrated Plant
6.20.1 Low Load Operation of the power plant

During low load operation the following will be initiated:
A. Keep utilizing the entire biogas available: (which contributes to only 4% of total heat
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6 MW HIWEH PLANT AT INTEC !T\T-TI) WAERTFE MJ\NM‘IPMEIIT COMPLEX, ﬂllwAHlTl M

s (4 M nikiain an e m.la :ll:\p~.|1l e the supphying <l Ticiem uintity. ol aivd 10 prevem

YIRS u\plmmnu alop, ln Sommabton ol wbim Juel e Torice Qe e

mum:pluu uunhmnnu ;
|) Super-heater sieam, lun]u ratwe comtrof s not possible in the boiler brelow 60%, houd.

hailer pressie re m.unm- llu. A However arbine can opsriie

up o as low ns W94
oy

. The RDF plant will eontime: 1 wenerate 180 TPD of MfT, which gets secumulaled in
the storage arens.

6.20.2 RDY Plant shutdown

A. During the RDF plant shut down, the available fuel stored ° in the main slorage ara

and the boiler Auff storage building will be utilized nlong with the available quuntity
of biomass. This procedure can & continued to the extent of about 30% of piant load.
B. Below the load of 30%, injtiate and shut down the Power Plant j in safe mode, #

6.20.3 Conveyor from Main storage area 10 Boiler fluff storage building fails . .

A. When the conveyor from Mair: storage arca to Bojlet Alufl storage building fails, the
available fucl stored * in the boiler fluff storage building will be utilized along with

the available quantity of biommss. This procedure can be continued to the extent of
about 30% of plant load,

B. Below tho load of 30%, initiate and shut down the Power Plant in safe mode, 4 '

6.20.4 Conveyor from Boiler fluff storage building to Boiler receiving bin(chute) fails

- A. When the conveyor from Boile: 11uff storage building to Boiler receiving bin (chute)
PN fails, the available fuel stored * in the boiler receiving chute (sized for 10 minutes fuel
-~ requirement of boiler) will be wilized nlong with the available quantity of biomass,

B. Shut down the Power Plant in emargency mode #,
G Notes: | f
~

Sra o
§ o i ey il

“The fluif geo cratedintheRDFplantisstoredmamainstomgobuﬂding(40MX20M K-

10M).. From the.main storsge building-the “conveying arrangement?-will carry-the foet to -+—
___the boiler RDF storage building (20 M X 14M-X 10M). From the-boiler RDF storage




#

y ob
-
building. the Tued is transpartel by et Gony svon et RDE recenvme chude swhieds 1
4 A=

sizadd Tor 10 0 of boerder fuet requnemient o b borece Dronn the REH iccening vluste s,
drag chain fecder rmsponts the Tuel 1o e ai saept spout wnd than o i .

distributor, which spreads the lueh onto 1w prete .

During low load uperation of the powar plan-, RDT will get stoved o Al stotag.. ares

Alsu during nermal upctation ol e fEOE v quantny ul K0 goneated oo v d

above the requirement of the boiler, will alse Le stored in The RDI storage arcas.

All the shutdowns will be inilisied vn uusto coutrols

6.21 Integrated Project cost with Powcr Plunt

The integrated project cost summary: _

RDF Plant T Rs. 1,193.40 Lakhs ) =
Power Plant : Rs. 3.049.00 Lakhs

Total : Rs. 4,242.40 Lakhs

The break up of cost for RDF Plant & Power Plunt project cost are given below.

6.21.1 RDF processing plant

The cost break up for RDF Plant, including cost of Machinery & Assumptions is given in

Financial Analysis at Annexure 11 Table |.

—— 6213 Pawer Plant

The Project Cost for the Power Plant gquipment and systems is arrived at after estimating .

cost for each item scperately for Taxey and Duties, Erection, Tosting and Commissioning,
Packing and Forwarding, Freight and Inswance. The equipment cost has been amived at

based on recently placed orders and from cost daia bank.

L]
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& MW POWER PLANT AT INTEGBAYED WASTE MANAGEMENT COMPLEX, GUWAHATI &

R The st e gl PP e ad Dnties Piwking & Forwandiog Frenpeln X
: Clsgrang vharges inchnling. Fee w1 hoage el { POHRSIONNR ) Spies works g

o 10 Ra D U Lk hs

o Phe cost of e has not boen ke i o reeount in the project cost estinale

1) The break up ol the projeci cost stmte

is s given in Finaneial Analysis at Annexure 11,
~ Table |

6.22 Integ!'nted Operating cost with Posver Plane

6.22.1 Operating Cost:

The operating cost consist of manpower cost, consumables,
miscellaneous cost such as fuel ceyt for mobile equipment sy
tractors ¢tc. The individual ptant o *erating

spares & mﬂinleﬂﬂm_;c-
ch as front end loader,
costs are listed bejow. )

Operating Cost i (Rs. In lakhs)

ik RDF Power Plani
Manpower cost o 101 =
Consumables i 82 -
Spares & maintenance cost N 28 -
Misc. & Fuel cost 7 Y o
Total = D 78

g e

Total opérnting cost works out 13 Rs. 316 lakhs per year.

The above cost does not includs cost for energy used in RDF. plant as this energy is being
supplied from the power plant only.

ot S

-

A, -The pewer-plant is-expectedt to generale 6 MW Wiiils firing 180 TPD of RO¥ and 37

o




%)\b Wm

conditions. 1t s espeeted that the pesea plot wilt be oporated o PEE ol 10%00aer iwe
year. Dascl (_ll;l this. the citeulated e wecnancd will be VI

-B.I ~ The requirenwnt :\_ni'U||\.;rg); e avashinis o puser plant s espaciod o b 836 5
year.

. lhe estimated ‘enerigy consumption w, b KDE plant over the sear 18 4 1o~
Accordingly, the saleable encrpy e the poaser oll aker is caleulated us 29 48 MU
year, based on 70% PLF of the powur phu (

' SCE—— -
D. The RDF fuel requirement for generation of 37 MU is calculated as 69,424 tons/ycar he
generation of RDF fuel & biomass is calculutvd as 78.210 per annum, which will meet the
- power plant requirement plus keeping some sdditional storage. The above will also meet
tlwpeakreqlﬁmnentofembrgywcrmd ubove 6 MW as per the systemn demand.

6.23 List of Equipment suppliers.

The list of Equipment suppliers for RDF processing plant and Power plant is indicated in
Table-4 of Annexure I1.
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ARTE MANAGEMENT (‘OMPLEX. GUWAHAT) ;
o 7.u'|-;|\_\lqu’i_yn-n. ¥EVANAGEMENT 1)AN /_f,\\\

The purpose ot jhwe pory o v

6 MW POWER PLANT AT INTEAFATES w

nogement Plan (1-Mpy 45 40 NI potentiyl

emissions (km vuripe A e pasovinted with ‘the integrated licility

s wutey
that a rapid EIA repors s beiug pre

raresd and o detniled 1M wonld form pirt af 1
sMialy. I'his inclmlcs_un-.l::asu-mlmg anl iucurpnmling ol mitigution measires by e

designers and (he Lantriwtors © enany that (he emissions at site boundury are within
the required C'1'CI3 and DPCC T miis
The Environment Maunagement 1'lan will adhere 1) the
Management)-Rules 2000” of Ministry of Environment & Fo

also the applicable norms 'stipulated by CPCB and DPCC.,

“MSW (landling &
rest, Govt. of India and

land. Around the periphery ol the plant ares, wherever possible tall trces wil) be
planted in order to maintain a batter environmen,

each source and their mitigations.

71 MSW Handling & Processing

AlrEmissfons . ——
The unloading as well as proceseing of the waste would generate dust and odoury,
Since these activities are carried out under covered areas which are under negative
pressure as well fugitive air emissions will be collected through extraction systems
and treated, '

Leachate
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The municipal waste amiving a1 the site will be unloaded in to a deep pit, which M
-~ covered:- The smalt yuantities v hachute I'EE colletted o the ¥omp -
adjacent 40 the pit, : > :

)

/ SRR\ O\ W -
Ao b AT R TR




Odour, Fly Vectors & Radente (s\\'l/ —
: ' =
As MSW processing Facilitien are all ¢ wered no veetor and rdents menave
expected. After unlonding the MSW hurlal pesticides or eftective Iicrourm s had
will be sprayed to control Jurther deconipasitnm and thereby preventing prohiloais -
related 10 pauur, Ligs, vECWES auu fuuti.s Dl ieeei ing piLs. -
-
7.2 RDFPlant
-’
Air Emissions
The Rotary dryer will have a Hot Air eavrator in which bulk combustible MSW will et
be combusted to generate hot air. The following pollution control equipment will he -
installed: -
-

a. The emissions from dryer will be collected by dust seitling chamber,
cyclones, and final cleaning of hut gases through bag filters. The air from
Ballistic separators will be extacted aml treated through the dust tiltrution
system.

b. Secondary shredder discharge will be enclosed and provided with syction
connected 1o bag filters before ait is let out to atmosphere.
The dust extraction system will tonsis of the following extraction points:
o Rotary Trommels

Dryer solids Discharge chute
o _Discharge chute of Rotary ‘| rommel (Secondagy)
e Coarse fluff discharge chutes
« Sccondary cyclone dischargs duct
o All material transfer points

Air from these points will be directed to cyclone for primary collection and air bag filters.

——— e
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reqdire- water and therefore there would be no
{EPR o dte . - .. et s




6 MW POWER PLANT AT INTEQRATED WASTE MANAGEMENT COMPLEX, GUWANHAT) W
Selid Rejects

WD

Ahe solid rejects Trom ihe [ e sl cunth, cenuie vir

s would ¢onsis ol stone,

which will be segregilad el nepaped appropriadely Agh renerited trom the 1A
unit will be used for hunelicinl prpuses

Noise Pollution

There are a number ol sources of

noise pollution such as truck trallic. blowgrs,
shredders. Where necessary, ¢n.

sHosures would he provided 1o ensure thai noise leve
do not exceed the prescribed stendands (85 dBA at | m distance from the equipment
For the workers’ safety earplugs would he provided

maintained to ensure optimum working conditions,

Is
).
and oquipments would be

RDF Storage

The proposed facility will have Seven (7) days storage for RDF flufl. To miligate

potential fire problems, adequate measures such as water hydrants with adequale
pressure or dry powder type will be provided, '

73  Power Plant

mw Plant consisting of RDF fired Boilers and Twrbo Generator set
with associated water system will have effluents in the form of gas, liquid and soljd.

_In this section, the method of disposal i i
described. During the operations of Power plant air pollutant emiss; is, waste water
and solid wastes, such as boiler nsh are generated. The release of pollutants, if
unchecked, can lead to negative impact on the environment, Therefore the system
would be designed to minimize the adverse itﬁpacts to an acceptable level.

' Ty Yy 3 Y )Y ) ) e
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Power Plant as a wholc, moniloning of air anﬂwaterqﬁﬂ?yﬁﬁatmﬂatiﬁe

--- plant .gite will-be-dene- regularly & perCentrat-PothutionComrot-Bsgd (CPCBy” -

guidelines after the plant ig-c.ommii.:cionec.l..le-ﬂxis'necumy Wmd
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instrunients will be procured adong winr ovesiny chenneals - consin

plassware. ' \ H %_

Air Emissions

(

Suceessful control o air emisstons v bes o combination o iwe provesses hirsthy
combustion control to limil comenticnad mud trce contiminant covissims,  and

secundly, pust-tumbusfion ot e scais Lo arieust o end) waving e stont,

MSW / RDF is n heterogencous mu.aiinl, constituling ol n mix of paper. plasion,
other orgenic matcrials and uop-coraburtibivs Each component hus us inhereut
energy content and this must b matched with sufficient oxygen lo casure proper
combustion. The combustion c:onlml nystems sense the rate of heat releas: in the
fumace and adjust the supply of combustion aic to compensate for especially high vr
low heat-release mates.

* The use of RDF provides the ultimate conwol for fuel vartability when compared with
mass burn system.. The nature of I provides the ultimate control for fuel v be
more uniform; the non-combustibles have been removed; and, in the process (he
materials are thoroughly mixed. These charucteristics make the control of the furnace
less critical than it is in other combust:on processes, such as the mass burn system
described, and therefore lead to & better control of trace organic compounds emission,

If excessive air is present in the funuce, the combustion temperature and the
concentration of hydroxyl radicals are seduced. [n tum, the organics react with the
OH radicals and the CO ox;dahon does: vot ovcur. Conversely, insufficient axr can

lead to pockets of fuel rich that lacks sufficient oxygen to oxidize the CO b is 3
possible to establish an appropriate range for the concentration of oxygen in any
sysgem. This will illustrate the limited extent of the appmpria.te or “good” operating
region. Operation in this zone mininizes the releass of CO and thus also minimizes

* : trace organic releases

5 ey . o mE———— . = .o —
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aystcm, it can be used for the purpose of ensuring that the systam is operating at its
~most efﬁment level, Ta ensure this is aelucved thaR:DF eombusnon dewce proposed
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6 MW POWER PLANT AT INTLGRATED WASTE MANAGEMENT COMPLEX, GUWAHATE %

for this project will st wil UIsvecn Jevel al ahom v

o tachieve ihe aptimmng
vendition

The: conditions that Jeak 1o o redu et HY OrEInic emissions ilso enn couse mereise
m the generation of Nt-x. ‘I'he

i rmaation of NOx s altributed 10 twa mechimisims: the
nan ill "if'\'

Mt g e 300w the combination ol nitrogen und 0xyaen in

combustion ait a1 high tempe w wes, the thernal NOx reaction is strongly temperaiure
dependent because it is form ac by the combintion of rdicals of the twao spices. 1y

can range lrom 5% o 50%

hos been shown that (e converiion ol fuel Nitrogen
controlled largely by the extent of mixing of Oxygen present,

Pollution Control Systems

Municipal waste being a pollitant, the ROF process aims at disposal of the wasie in
an environment friendly manner and at the same time extract the dorm

ani enerpy
present in il in the formn of electricity,

besides retricving Re-cyclables and Re-usablcs.

Pollutants are present in the waste, Pollutants are generated in the combustion
process and some polliltan;s form even after combustion,
be effected in three ‘phases-ore-zombustion phase, combustion phase and post
combustimi_pﬁ;se.

)
L]
1

Poliution control needs to

The RDF pmc\bcogeéi’cg jni & low temperature ambience, There is"no generation of

pollutanits in the RDF process itself, PVC, containizg organic chlorine is removed in

the process and eliminates the passibility of dioxin fo:mationdllrlgge_ombmﬂon. The
possibility of volatilization of heavy metals is eliminated as the drying temperature in
the dryers is kept at around 160°C. This temperature Is sufficieat 10 kil} pathogens
and render the waste bio-inertised. This confirms that the RDF plant in operation will

not add any poliutants to the environment. e
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Lre-Combustiyn Phuse (S‘ \& @

(

-
- -
PVC being an orgunic Chlorise compor it g rise b lormslion ol Dhosi dueg
combustion. In the RDE process PVO v oms ne ramoved in e an clessibcatan e
system. Mercury, Cadmium and. covt vn other heavy metals are presemt in Fattcines "t
and electronic items. ‘These are also wemor cd in the air clussification systems. etan w
l'oxins produced by bio-gctivity in by v aste wie teoved i the scieening pruos s -
along with decomposed garbage.  In higl mansiure waste some dissulved pullusins i
come out in the leachate which iy treated ‘or removal of polluwants * Some pollatants
generated by microbial activily ure neutalized by spraying certain specilic herbal
. enzymes which de-activate the polluting microbes. e
-
Combustion Phase B
-
Effective control of combustion ensures minimal genemation of p‘ollumnts in the —
combustion process. :
. -
RDF will be combusted in a furnace eou pped with a pusher grate stoker. The fucl =
will be spread uniformly over the grate und remain undisturbed till the combustion et
process is over. This will enable good combustion control, -
‘-
The fuel s fired will be in the fom of discrete pieces of odd shapes of sbout 150 mm ~ _
sizg considered to a density of 400 kg/m’ with a limited percentage of loose waste
generated during mechanical handling of luel from nllarlge up to the point of delivery S
to the stoker. _ P B 2 =
i -
The grate is designed for a lower specific that release per sq & of grate area as -
compared with other solid fuels. This will enable maintaining a thinner bed thickness -
and make it possible to deliver the primary air to the grate at a lower pressure, thys -
mmimmng the fly aver of loose waste l}mg on the grate,
= == -
“The combustion process is designed to occar in Uie following manner Inthe first parf ™ —
of the grate rflcgeo‘i ‘_f_?_l__“ﬂff is achm\etL In 1he second part as the fuel moves on, —
3 sai:i;;mpomu of the fusl-bums and rupplies heat for volatilization and maintain-a L
2 == == i e K phu — '-
-’
v
-
-



)

’

20F Lt ;

AT lN‘l‘l:GRATED WASTR MANAGEMENT COMPLEX, GUwWANAT)

oy WP i o q) - MO iz NGO, loermiatng I"iniay anr gy
sapplred at sdwian ) Yo Coe b gt 1y refease ol vafingles Subestorchinnieirne i
i suppbied. 10 waingin 4 v, e Ay e e e Mong, eonmbustion ol

" sulichs ix compleasd mal 314) Rel3 Sintered belore it drops in o the wyge

r seal
Viditioy of speenic 1, THBERI O e el 1o combine with ingrudienty producing acidie
il} go with the ash slream,
combustion wif] e minimizad,

lumes und form INOrp nie « o npamds that w

Fhus certuin
acud fime genermjon during

As the volatiles mowe: up in e furnsce

higher velocity and temperatyre

luel is prone to generate Dioxin in this :rone, Steps have been taken o minimize this
possibility first by minimizing the {ly-over of solid loose waste into this zonc along
with volatiles and supply wolid carban Particles, which whep nol completely
combusted form the hage for dioxin formation, Secondly, the three T's (time,
temperature and turbulence) essantia) for efficient combustion are maintained in the

following manner to affect complete combustion and prevent presence of un-bymt
carbon particles which form the base for dioxin formation,

Effective Turbulence is created ty impinging the flow of volatiles with cross curreng

..-_.%mam i i
by high temperature of second. ¥ air and thorough mixing with volatiles to ensure
efficient combustion, For effecting complete combustion the Time needed js
provided in the following minfaer. In the combustion zome if combustion is
incomplete and un-bumnt carbon s carried In the flue gas, furnace design provides for

H

- tempernture is maintained at SH50°C, This

give ample Time for un-burt carbon
pa:ﬁohs%abumeu&-tbmmﬂcming'fommtion'ufdium i - s &




Besides dioxin, there is chatiee o) fumm tob ol conhie gases e the vamshonstion 2o

espucmlly HUL aind S l|ll...'!~l..' Wil e cmee odan e Rl vt et fon phi . 0l
ll)Oli'iIli(ll\ vontrol - Joay . \ ‘%

Any remnant heuvy metals like mercn s and vinhmivm i 1he lue) wil volatilizae i

primaury zone itselC and the vapours woll ngis through the combustion zme imnd e

in the Tue gus. Fhese sl be pandoco 1 Ga ok cvanbdi i e bkt

control.
Post-~-Combustion Phase

The flue gas lreatment proposed for the project consists of dry flue gas cleaning
system with a bag filter located beforz e 1D {an. Ammonia / Urea injection is
proposed in the furnace to reduce Nitrogen (xide emission reduction. A low pressure
mechanical dust collector preempts the: possible resynthesis of Dioxin at  lfower
tempcralure with oxcess air and chance present of unburnt carbon pan‘cles in the HNue

Lime injet‘;tiox'l before the reactor and activuled carbon injection before the bag hoyse
is proposed for capturing HCL, S02, HF «& heavy metals.

All the measures taken as mentioned above will ensure that the stack emission will be
well within the prescribed limits.

The bottom ash has no pollutant prassnce. All the other ash |s collected

g

pneumatically and they are disposed oif ns land ﬁll The pollutants ﬁ'om the plaru is
oxper.ted to be within the limits as given telow.

oo vebgue T ] Uit GlgNRY
NDx 200
Particulate . 50
- TOC el ' 10 -—
$0, — S0 ey e
HCL 10
- HE- e T .r..,_.._"...: e L
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00 en Ciemmal ghes . T . o

Paramenas. .

. Limit Qoug/Nan 'Yy %. , 1
L Meruiny, - g nns

g > 0 0s
ShEASIUPIVICOIC 0 ag VT 0 St
| Dioxin/ Truran _ 0 lng- 15N

“Lven with the weute ~hortige ol air pollution control cquipme

N/manuibcturery gy
lards envigaped by the projeet, uf) ellrts woyld
stndards, with the or import of (he
lechnology/qquipmenls. Inany case, the project w

ill strive to0 meey the limits specified
in table given above, '

 tndia that ure cupuble 1 et e st

he made to meet the specilize s uption of witsouree

According to the CPCB norms, the Chimney height shall pe calculated ysing the

formaula Height = 14 Q'™ where Q= Qty of Sulphur Dioxide i kg/hr. The stack
height for the boiler will be 55 M ]

However,
should monitoring indicate iy adverse impacis on the Snvironment, ppruptiale
pollution controf equipments -viuid he provided,

Water Pollution
The contaminated strpams of water pre;
* RO rejects

¢  MB unit regeneration waztes
* Boiler Blowdown

* Auxiliary Cooling tower hiow down
 Filter back wash water i

* Waste water from floor -hushing

** Wastewater from domestic: usage

¢ Clarifier waste -

__ - ' ' YY) Y Y
Y2323 )
,)?.,,)])’




* very much less. L \ °
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ix basically lor the ausiliary vooling vats e the Blosy o quiantiny swali alses b

In the common mumlurm;_. hasun. IIp. waltt vl e vheched Tor the propear pilovabine
and TDS values o be as per the I’ulhnlu a1 Comtral Board (PC3) Nams it s ot ans
per the PCB Norms, udeguate umlm- il e done o bung in lo e ety
presuribed by the PUB Bona. e e v S PRV ICY [ SR U PR TR PR S TR
put up around the plant. Buluhu_u Wieehad vooter will e pumped bach W Uw publn

sewage sysiem
Solid Waste

The solid waste gencrated (Sand and Silt) from the Common Monitoring Basin would
be disposed off at a landfill site. The ash generated from the boiler (bottom ash und
fly ash) is proposed to be disposed oT to agemdics, which utilize them (ur
mamufacturing building materials or us land flls.

CCCCCC € Q¢

Noise Pollution

The plant and equipment will be so spcified and designed o minimize noise
pollution, Major noiss producing equipmen. such as turbo generator, compressors will
be provided with suiteble noise abatement enclosures. Equipment will be statically
and dynamically balunced to eliminate any vibration that can lead 1o noise generation.
Blow off valves, discharge pipes, relief valves and other noise producing slic
equipment will be equipped with silencers Pipelines will be suitably sized to avoid !

COC 0L U

excess velocities that can lead to noise gr:nerauon. Wherever necessary, insulation

P e L

e e R or ] — - -

will be provided for reducing heat loss and noise polllmon. The above abatemen
measures will ensure that noise levels are kept below standards from the rotating

equipment. Employees in high noise arcas will be provided with ear protection

‘

devices. .
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& MW POWER 14.aN7 AT IN PEGRATED WASTE

WO P N HEAL P AZSRDS

1 RDK Plang
Voith lilmaud,t.\.-:m_.'l WO iGeessing Municipal solid ‘wasie in India. the
lollowing mestionged veeneres could leq 1o hazardons siuations
Fire

processing plant not to store raw MSW for

more than 24 hours. So the fire hazard possibility has beep eliminated,

Leachates

. Moving Equipment

There are a large number of movin
occurrences can take place in fe'w of the equipment, as mentioned below,

a)  Primary Shredder: - During operation, the hammers may get broken and
come out with high velocity. These can canse sccidents. To avoid these, safety
features will be buiit in 4 o equipment design,

e b)  Rotary Sereens: - All 1 e rcons are covered 1o ward off the dangero
~ oecurrences, QNG '
" ?{
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 accidents Joe o ln.;.llgwu cod e uperatng persomiel  For s ot

training will he unpuru.d wh all vonzomed  Safety switches will be nsiidled m

all conveywr.

€) Drives: All mbving‘ parts she Vo bells i end and head emnd publess

sprockets, etc. will be covercd s 1y appropriale safely puands W mike siee

that no material especially texules sonc o conlael,

Power plant and overall fire sal‘etg-f of the plant

. The main occupational hazard likely can be fire und noise.

Fire protection system will be provided ns pu LPA (loss prevention associntinn)
norms. The total number of hydrants for e pawer plant will be a minimum vl 30 Noy
including the hydrants for Power Plant and RDI plant. The fire protection . stem sill
be provided with a main one electric driven punyp, one standby diesel engine operted
pump of 273 cumvhr and 88 m head aind one jockey pump.

The plant and the equipment will be designed and specified with a view to minimize
noise pollution to levels of 85 dBA at a distance of 1 m from ‘the equipment.
Employees will be provided with ear piotection devices,

In additlon, the proper Mechanical/ Electr cal Shutdown procedures will be adopted

by ensuring a Permit card system (lo be piaced and issued Trom the Control Room),
Positive isolation of drives from the Circuit Breaker will be ensured during Electrical
shutdown and Earthing of out going will also be Jdone as and when necessary.

Worker will be trained to adapt to cnvirormentslly benign practices, “No Smoking”
- and hazard /-danger-waming stickers will-be put up at appropriate places. Emergency

St Soe S Db

inflammable material will be rcmoved fmm the premises as mu poss:ble. Storage

~numbers-will-also-be-put-up-at appropriate. places.-Empty fuel drums. [ tanks and ather. - .-

g

¢)  Dryer: - Rotiey Diverisami oot v sl ol Iy W M
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