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PURCHASE ORDER

No: PUR/IICT/0480/24-25/EQPT/1874 Date: 08-11-2024

To :

M/s. Amar Equipments Pvt Ltd

Valson Compound ,LbS Road
Bhandup(w),Mumbai 400078

Ph:+91-22-62255000/ M: +91-7506073792
Email:info@amarequip.com | E: tender@amarequip.com

Sub;- Supply Installation and Commissioning of “Pressure Tubular Reactor for
Catalytic Vapour Phase Reactions with 1” diameter and %” dia”- reg.

Ref: - 1. Our Tender Enquiry No. PUR/IICT/0480/24-25/EQPT DT.16.07.2024 and CPPP
tender enquiry No.2024_CSIR_200858_2 Dt.16.07.2024.

2. Your bid reference No: QAM-T/020/AEPL/24-25 dt.25.07.2024
Dear Sirs,

Kindly supply the following item(s) strictly as per the terms and conditions.

- Price in
2 DESCRIPTION OF MATERIAL Quantity () Total Amount
No in (%)
1. | Pressure Tubular Reactor for 2Nos. - 82,20,339.00

Catalytic Vapour Phase Reactions

(Detailed Specifications and other ifems
and accessories as per Annexure
enclosed)

82.20,339.00

FOR CSIR-ICT, Hyderabad |  97:00,000.00

TERMS & CONDITIONS:
1. Prices: FOR CSIR-IICT Inclusive of all taxes, duties etc., Hyderabad. Unloading
the consignment at our site is your cost.

2. Order Acknowledgement: Kindly send order acknowledgement within 15 days




o T TaEEE R e

CSIR-Indian Institute of Chemical Technology Bt i

s, wH. 3, 9001 gwe (FEEmeRS afiFar #F) /150 9001 Organization (for Analytical Services) @ 1o
(F=fAe @ si=iTis srgeeTT 9fteg) / (Council of Scientific and Industrial Research) . l— v
ATCATHT, I U, AT, ASATAT w7, AT, 500 007. I @:
Tarnaka, Uppal Road, Hyderabad. Telangana State, India. 500 007 csin - .,c?
ching Lot

through Email: cosp@iict.res.in and csiriicthyd@csiriict.in mention PO No. in the
subject line. If you notice any discrepancy/typographical error etc. in this order,
you must immediately request for its amendment/correction. Further along with
duly signed and stamped copy of this P.O. as token of acceptance of terms and
conditions of this P.O. You are also required to sign a contract agreement in
pursuance of this Purchase Order in the prescribed format on a Non-Judicial
Stamp paper of Rs 200/-(contract form attached)

Taxes and Levies: Price includes GST@18% also

Delivery Period : The ordered material should be supplied within the delivery
period of 12-16 weeks from the date of receipt of the Purchase Order.

PAYMENT TERMS:I) 80% through RTGS /INEFT or online mode against supply in
complete quantity of ordered items in good condition as per ordered
specifications and terms, subject to its joint inspection in the presence of
suppliers service engineers/ representative and its confirmations and acceptance
by CSIR ICT user.

Il) Balance 20% through RTGS /NEFT or online mode after successful completion
of installation and commission and final acceptance of End User, our Bankers
State Bank of India, IICT Branch, Hyderabad, successful Installation, subject to
submission of prescribed PBG.

Warranty: Warranty should be furnished for 12 months from the date of
successful installation and commissioning of the equipment and subject to final
acceptance of the same by the CSIR-IICT user. If CSIR IICT wants to enter into
CAMC/AMC in future after warranty period the amount for AMC charges shall not
be paid in advance and the same shall be paid on bill basis only.

Performance Bank Guarantee: 5% PBG valid till 60 days beyond the date of
final installation and commissioning to be submitted within 21 days from the date
of the Purchase Order, failing which order may be cancelled at the discretion of
CSIR IICT.

INSTALLATION, COMMISSIONING AND DEMONSTRATION: A qualified and
factory-trained service engineer should commission the supplied equipment free
of cost within one month from the date of receipt of the ordered goods and onsite
application training to be provided for 2 persons 3 working days at CSIR IICT.,
Telangana, India.

LD clause: Timely supply is the essence of stipulation in the delivery period of
our purchase order, for our requirements have got a direct bearing with time
targeted research work. By any measure, if there is any delay in delivery of the
ordered material(s), a sum equivalent to 0.5 (point five) per cent of contract
value for each week of delay or part thereof until actual delivery will be deducted
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10.

1.

12.

13.

from the contract value as liquidated damages, subject to the maximum
deduction of 10 (ten) per cent of P.O. Value. CSIR IICT is also at liberty to
consider the termination of the contract of the items is not delivered within the
delivery period without assigning any reason thereof.

CSIR-IICT-GST No: 36AAATC2716R2ZF
PAN No. AAATC2716R TAN No. HYDI00674C

Availability of spares and service engineer support shall be conformed for
a period of 10 years as part of after sales and service support on applicable
charges after warranty period.

The dispute settlement mechanism/arbitration proceedings shall be
Concluded as under:

a) If any dispute or difference arises between the parties hereto as
to the construction, interpretation, effect and implication of any
provision ofthis agreement including the rights or liabilities or any
claim or demand of any party against other or in regard to any
other matter under these presents but excluding any matters,
decisions or determination of which is expressly provided for
in this Agreement, such disputes or differences shall be
referred to Delhi International Arbitration Centre (DIAC), New
Delhi. A reference to the Arbitration under this Clause shallbe
deemed to be submission within the meaning of the Arbitration
and Conciliation Act, 1996 and the rules framed thereunder
for the time being in force. Each party shall bear and pay its
own cost of the arbitration proceedings unless the Arbitrators

__ otherwise decides in the Award.

b) In the case of a dispute between the purchaser and a Foreign
Supplier, the dispute shall be settled by arbitration in
accordance withprovision of sub-clause (a) above. But if this is
not acceptable to thesupplier then the dispute shall be settled in
accordance with provisions of UNCITRAL (United Nations
Commission on International Trade Law) Arbitration Rules.

The venue of the arbitration shall be the place from where the
purchaseorder or contract is issued.( for further information please
refer to our Tender Document)

Jurisdiction - All disputes related to this tender shall be subject to
the local court of competent jurisdiction at HYDERABAD,
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Telangana, India only.

The terms and conditions and tender specifications and clarification there
off as contained in the tender document shall form part of this purchase
order .However, Incase of any discrepancy between this P.O. and Tender
terms this purchase order (P.O.) shall prevail.

Yours faithfully,
For & on behalf of CSIR,

(Dharmendra Kumar)

Controller of Stores & Purchase

Note: Kindly, mention our purchase order reference number for all your future

correspondence so as to enable us to avoid any delay while tracking/clearing the
material(s).

Budget Head: FCP512403 for Rs.97,00,000/- (Rupees Ninety Seven lakhs
only)

1. Indentor’s copy: B.VIJAYA THOMAS (FAC) 2. Accounts copy; 3. Office
copy;, 4. Guard File copy 5. Spare copy;,
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Teuching diee +

NO.PUR/IICT/0480/24-25/EQPT/1874 DT.08.11.2024
ANNEXURE

! f i Type Tlubulcrr rec:ctor

5 4 Ve Wi ERR AR 'Dlmens;ons ZGTmMODxISBBmm!DmeOmmL

a4 g ' £ Demngressure 80 Bur
'_ i -Dpercbng Tempewture 50D Deg C. ;
=i i e M | '-Demgn’Tamperceture 700 Deg C |
" MoG hconel 600 ]

804 Mc:ter!ul ©of construction for Reactcrs inlat and outl&t connectlon
' 'Thermowell is alloy | Inconel 600 7 -

'Cmulyst bed temperctura at four: different point is measurcd by |
i tempemture sensor/ thermocouple. .
* 'Rec:ctior is prcwd&d with Pressura Bduge Pressure
Transmiiter, Pressu afe*‘y Vufves Ruplufe Disc

"Rauctor tube s deslgneci for frequent and easy 1o dismantle and

i Re actor
w!th

Furnaca A
Assambly Ta

S S -"-Reuctor is provided with pre

€ ssure munltorlng & sa.ew system Wlth
olcrrm' % g )

Electnccl Furncce Heatar—l

Type: Sp.rt type E_Iect_ri_c_ul furnace

Operating T'emp_ra'rat_u,iré:_-.?_ou"g:

No of zone 3 '

Dime 'slona Sun.c:ble for reactor tubé of heqtrng length 1000 mm
"rhree zone fumace ‘with, contmilqbte tampercxture fur inclividual,

|
| !
i Fepn L | zone to enslire isothermal operutlng condxtion across the cqtalyat
e ! bed |n$:de the (eactor tube

: ' Al zones with temper ture snrety lirnit alarm (Tss)

e Al Mass Flow Controller: (MFC-1 & MFC-2)

MFC- l Fluorocarbon Gases' 152a. [ Trifluropropene

| MFC-2: Corrosive Gases: Chlorine [ Fluorine

Type: [Thermcﬂ

Flow Rata 10-500 mil/min

Operatlng Pressure: 1-80 Bar (variable pressura)

Operating Temperature: Ambient Temperature

Turnclown Ratio: 50:1

Accurfc:cy: +1% of setpoint (Within 20-100% of full scale)

End Connections: %° OD

i
Moc ,i(wetted parts): SS 316

Gas Feed
Assembly

' flow to reactor.
1 1
| "Gas iflowrdte is monitored and controlled by PLC

Crwe have considerec Therrnal MFCs based on th;)lr.
i ! menmned in corngendum raleas.,d post Preué‘ ‘G? tcrenc

: i i Preheater:

5! :e:nstultation fm cowl\_.rs* Iandlng ,i’dlschafge cmd screening studies i

ATS USA |/
. Carbolite [
Watlow

.. ‘Bronkhorst |
| Brogks /
I Alicat

“MFCis provided with bypass loop line, with filter and NRV for direct |
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Taching L

! | Type: Tubular |

' 1| | operating Pressure: 1-70 Bar '

] Design Pressure: 80 Bar !

I Operating Temperature: 200Deg C !

' Desngri Termnperature: 300 Deg C |

. MoC: Inconel 600 it
. *Dimensions: %" Tube or higher will be decided during detailed engirﬁ

:r *Effective heating length: 12" or more (will be decided during detail '

| engineering) : |
| “preheater tempc.rature ns rncnttored and controlied by PLC

) Furnace-3 ”! h-mdr
Type: Split type Electrical furnace
1 Operating Temperature: 300°C

| Mo of zone: |

=X | Suitable fo for preheater ciirpgllsion.. Ll R olia 3 _
Line Heater: (LH-1 from Preheater outlet to reactor inlet) HTS Amprek
Operdting Temperature: 350°C
MOC: Std.
G . : . . : Tﬁurﬁp‘::':-‘(f’flj : |

: i .' T Y %-;ch A et : ey P
TR Vs : HquIdL Chloroform! Tetrqchloroemanef Tetruchloropropane_'.:__"
UM ! .Flowruteo{)l-l[)mlfmin' :
' Flow rate increment 0. ol mi/ r‘ﬁIn

Operdmng pressure: 1-80 Bar

: cperqnng Temparcr‘um‘ 0- SDDC i

L RS L Mo (wetted part): s 316 Wy
] Py * “Pump wlth hlgh'pr_' {SIOI‘I und ﬂow:c:te Is monltored clnd R

controlled byPIC : ; 2 : ! :
'* 'WIthSeEf ﬂushmg pump hECld:' wnth continuous wash wlthout
| Liqu[d.l;-;ea o Il ui._mll.IElfY pump ptston wa‘.h e .’_-.T“_ _L'.-..-...,._'Tw___.-.,m S ey
1 Assam‘ﬁl’g'r } CoknNap el o R : :.Amc:r

! i Type Tubulczr s :

Operuﬂng Pressure: 1~ ?D Bc:r
© Design Presaure 80_ Bar:
| ' : Dper%ﬁ:ing Temperature: 200 Dag C
' ; Deslg'n Te'mpar'cxture:soo Deg C
i . Mac: Inconel 600 >
! Dlmanmons !& Tube ar hlgher wntl be demded dunng datculad englr‘

i
|
I
I
|
i
|
|
|

i Teledyne

i
i
1
3 )
i
:
|
i
L

i P -; rurnace 2 - A Amar

'[ Type* Split type Hectncal furnr:n(.e ' :

1 e i Opemung Ternperature 300“(:

; 4 ‘Noofzone 1
suarablu for vuporuar d;mnnsmns }
Condenser I L RIS Amar

' Type! Double pipe
outlet RN SpE
4! 1 Operating Pressure: 1- 70 Bar

Section i =,
Design Pressura: B0 Bar pREQ o
b i - (-20) —— NN
esign lempeiature: {(-20) Lo 100 Deg © i &=
' ‘ i ; (el -1 )
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! | MOC: S5 316 with Tellon coaung msiae Towpatii ]
| T Veins ovler tube for coollng AR Amar

Tube wfoc, Alloy 600 !
Fins MOC: SS 304 l
As per }requirement : |
Gas [nr}mdéeparator (eLs-1): SN R l]
Type: Jucketed clamped end at the top and torispherical dish end

at the bottorn. :

CCIch;lt\,’: 2 Litra

Design Pressure: 80 Bar

Design Temperoture: (-20) o 100 beg C

Shell MOC $s 316 with Teflon coating inside the vessel
‘ ! Jucket MOC: S5 304

|

¢ operaling Pressure: 1-70 Bar l
|
|
i

4GLS is designed for collection of reaction product fractions
(quutcls.-" Gases) during the reaction.

| *Gas Liqmd Separator is designed with inlet and outlat line for
liq:.nds and gos outlet hne s by 38 |l
Pressure Gauge: (PG 1& PG-6) | Wika

Type: ourdon

8 (e

! ! | Pressure Rongn 0-80 B:::r : :
| :MOC (wetted parts): SS316 . i i A ' ; i l .
123 : | Pressure Trunsmltter (PT-?) : L Wika :
1  _ Ui |\' Pressure Range 0-80 Bar 4 :
A | Moc | (watted parts) SS 316 i i
i Tempnrcture Fiemunt (TE—] 1o TE 5 TE- 10 to TE- 12 TSS ltm TSS ~3) | Exothernm i
.} _ f i ; Type: K-typa i : : Equivalent
240, ;.Temperqture Pango 0 - 700 Deg c i :
141 | MOCH Alloy 600 3
) Pl Mumpmnt Ternperature Element. {MPT-1) I(TF GRS ITEAE) g i Exotherm/.

i Type-K type i i ; Equivalent
; | : ‘ ] Mo of Sensing Paints: 4 ! ; il ] i

5 | Instruments ! framqeratum Range. 0 - 700 Deg C

i | MOC:: Alloy BOO :
.5 € "'Rupture bises (RD-D) PETERT D Ui BsaB / arem |

! 1 ' Bursl:F‘ressUre: 80 Bar E i

.MOCiS°31b : . g G §
Back Pressure Regu!utor (MHPR £ [ :  Tescom /
H Typa Manual HE | Amar

--Oparn:mg Prassure; 1-80 Bar ; ! {
Dperqtiﬁg Térﬂpe.-r dture: 100-250°C

Encl Connectioﬁa 40D j '

} MOCF(watted paro): If Tesc.om make, MOC: S8 318; or If Armar

| make, MOC: Alloy 600 '

with perpetual support, | i !

*As per the comiments rnentloned in corrigendurm .'eiacsud post |
! Prebtd conference, we have considerad Manual Back: Pnesl:.-u_rgg |
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l al A e 1 1 fegolator With operctmg temperature DI {IUUT LU U ST ey
En ey 5 O Datter ereactor ! s S
i ; ; : *BPR vendo‘s have regret{ed to quota I.‘or AEloy 600 MOC and as the
1 &k ot .El'chemiéful compatfbillty Wlth ss 36 is exce!lent. we have offered you 1
b | : _' : .-_b_oth'!:]'&e,g scom make 8 Amc:r mcme BPR i s
e A T g e dmar
A RN e b -!'End Cinnectmns*% OD : :
RSL BN | MOC; Glass with SS 316 08 base fmme : e o i
:" i N "?__F‘ili;ér_; F-110 F-4) e e, _':_s'w&gemk' /
\ i Type: In-line ¢ Parker
| | 4 | size:7 microns (Gas ling) & 60 microns (Liquid lina) :
! : | End Connection: %' OD ._
: : { ! MOC: BS 316 |
! 1 | i:v,v_:ai-at-i Jn_VciiQe: (BQ-l'té _Eif‘3) - L ' I\' Swagelok - /
. ' - Type: 2-way } Parker
. | End Cennection: %* 0D i
If ; Isolation Vaive: (T8V-1) :. Swagelok
i ! | ' Type: 3-way Parker
| | E : | End Cpnnection: #* OD : l
[ E valves I it ;MOC_SF: ?]_GH e e i R A i NS 4
| : | ' Needle Valve: (NV-1to NV-8) ! swagelok
1 1 i g | Type: Regulating | parker
i | 1 End Connection: " OD :
| | MOC:|ss 316 )
‘ 2 e w"Tision- e e R | swagelok
i " ‘. 5 |[ End C’Lnnectton. % oD r Parkar
il | | MOC:|5S 316 ;
| | | *Withkalrez O-ring ’
Co 8 | press{ie Relief Valve: (PSV-) TEATTETTTETT T swogelok
i , | | set Pn];ssure: 80 Bar ‘: Parker
! ',_ {1 | Eendconnection: % OD I
L ‘ | Moc:ss 316 |
P ot =it E *With{kalrez O-ring .
: : Fittings, C o Asper requirement R R LR ey 7 Uswagelok
7 ; _'Tubing GRS Caty End cnnecnons e DRSS R AT '_ e, ; Sandvik
e | insulation Mocisssls . ' ' ' . Parker '
i_ . ; g . TSl Ecllsed mCSntrcl! Panel 0 " SR :-S{e;ﬁer-wé 4"-
1 5 1 , For Fl'rehedter Vaporizer & Redctor's temperature Indicator & | Allen Bardley
:l P Baed :, Il zi:tijz; ::?dt::;:m high temperature Alarms and interlocking. , j’ Honeywell
i Control i 1

Al safety interlocks, SMPS, Panel, S8R, SPR, MCB, Buzzer, Indications,
HRC %use elc
Other necessary accessories, Line Filters, Wiring. cables ete

8 Panel with 1
HMI, SCADA : :

&PC
. All other accessories as per the sysiem requirement

. Provision to develop and modify Hidl/ SCADA screens as per

raquirament of the customer ! ‘ w
R B
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Data l0gging and BUCKUP, TrENaS, NSLUTIGUL LU 1 Doy i e i
SCADA|

Back up of PLC logic, SCADA software and its developed application, |
HMI logic and screens to be provided is provided by Amar. i
Provision to operate the unit from HM and SCADA independently '
All the [temperature control settings in the PLC should have ramp -
and soc:k with at ieust eight sLepq ; |

oOnlinelcontrol and data acquisition system for Gas flow, liquid flow,
reactor furnace temperature, reactor Pressure, catalyst bed
temperature mdlcut:on & control by =‘C:;txDA software

HMI Sc r_e;oun “
10" HM| colour with touch screen
Resoliition 1024X600 or better,

HMI panel with provision of connectivity keyboard and mouse for '

' Structure

Spares

data entry
'pC/ Laptop:

Suitab
a) 24°
| D) Int
i! Winclo
c) 178
d) wi
ports.

Lo e __,im_._..._ e

Aiu-w

scraen

ws liProfessional 64 bit (English)
55D, RAM: 16 GB

| MOC

:Typa
| End @
MOC

13

| Type: 2
{End C
] | MOC

]sblcm
| Type
 End G
' Moc

TiiondRetrn valve!

Needfe Vcl\.re )

std ]

Regulating
onnection: 4" 0D
$5 316

lsoidhan Vc:lve

~way
onnection: %' OD
SS 316

on Vqlve

3-way
onnection: % 0D
55316

le Laptop/PC for the above-mentioned SCADA softwadre

: End c-:o-mectiont % QD
i MOC 55316
! ‘Wlth kalrez O-ring
‘, . ' seamless tube
| Length: 8 meter

5| Core i7 Processor 12 gen or latest one with MS Office, OS

|
i
|
b
|

reless Mouse, Keyboard, Wi-Fi connectivity, DVD-RW and USB .

_ | -’Extemal Ir:ldder: [ platforms are ndt_'con;;idered_'iﬁpreéerjt scope |
] of -:upply Rt : :

DELL [ HP

- Amar

~ | swagelok

! Parker

: E;Lﬁc:getok

l
|
|
I
R

pParker

‘swagelok

Parker

Swmgelok

d r‘qupr

Swagelok
' Parker

1 o M‘E*\"\
“nd Connactions: X'OF ///’%“ 2 AN
Er d_ onnactions: ¥"0D ff\‘%/' . \‘;Q.
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Table 3- Technical specil !lc_wewmiumL_eML_&&mwmemAm

reactions (Unit-2) E
e e f

s o i s ._'-.--bp_ar'?at.-
S b :’D_iésign=--.- 5

: Ll Thetrn

i re nstﬂ{lut[on for.catclyst !oqdmg)' discharge qnd screarung

! :_"'_C_utcnl st bad_ mpémtura our dtlferent pomt Is rneqsured by .

PR e mipeatire gensor/ thermocotple. s LA SR

| | Reactor ' | *Reuctoris prowded with Pressure Gauge, Pressure |«

I 4 ‘with : e N ?--_Trur),:,n‘ itter, Pressuire. sc:fety Valves, Rupture Disc g !

I EURS F“mﬂw N:.i!,é:c_u:x:’nr tube Isdes:gned forfrequem and easy 1o dlsmonﬂa S, '.
|l

|
|

L Assembiy
|

1 1 4 : I| ! 'r is p‘r_o_ ided _|th preésure; manrmnng a safe:y system with M o
! { | i Electriml Furnace Hedter=l: _ WL L ARS S USA |
{ I ' _ j 3 T\,fpe Split type Electncol furnca;:a ik R ._ : !_:Curb_olite I
s T A Opeming Temperuture 700”0 R AR | Watlow el
S A R AR
el R, e _Dnm l"_'rstO!" Suttcble rrecctor tube of haqtlng Iength 1000 mm "» ;
; } ] AL A t"rhn«aej zone furnuce wnh controllub-e temperature for Indwiduq{ B | f.

g 14 'f 20ne ensura |sotharmci opemtlng condmon across the cutulyf‘t 3
(-5 Aol  bed insicle the reuctor tube ?
! : % Al zones with tempero:ure safe_:ty limit ulorm (TSS) L
SR SaENEE Mo e o Contoler (MFc-1emFe-a). . iGonkomt |
i MFC-1; Fluorocarbon Guses: 152a | Trifluropropene ~ Brooks [ Alicat |
MFC-é; Corrosive Gases: Chlorine / Fluorine !
' Type: Thermal |
' Flow Rate: 10-500 mil/min
2 Opsrcitmg Pressure: 1-80 Bar (variable pressure)
1 ' Operdting Temperature: Ambient Temperalure

Gas Feed
Assembly

: Turndown Ratio: 50:1

| : Accuﬁacy 1% of setpoint (Within 20-100% of full scuia)
I‘. | End Clonnecttonf' % oD

o L - 1MES il et S 0
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|
|

*MFC isiprovlded with bypass loop line, with filter and MRV for

 direct flow to reactor.

' *Gas flowrate is monitered and controlled by PLC

i | *We haye considered Thermal MFCs based on the comments
menno ned ll‘l ccrngendum releu ed post Preb1d conference

Preheu

ar:

| Type: Tubular

| Operating Pressure: 1-70 Bar
Design Pressure: 80 Bar

© Operat

Design | Temperature: 300 Deg C

' MOC: Inconel 600

'_ =Dimensions: %" Tube or highar will be clecided during detailed

ng Temperature: 200 Deg €

enginegring

" engineering)
' ’Prehcater lempcraaura is nwmmred cnd cuntro'lled by PLC

I Fumuce -3

TypeA

izpet Oparalfing Ternperature: 300°C
+ No of zone: |

plit type Electrical furnace

" suitable for preheoter dimeansions

" Line Heater: (LH-1 from Preheater outlet to reactor inlet)
1 Operating Temperature: 350°C

| MoC: Std.

O N 1T =M i = . & s S g =

{ Pumpz (F-1)
Tvpe HPLC
quufd: chloroform [ aetruchloroethune / Te‘trochloropmpane
g . | Flow r?te 0.01 - 10 mifmin
_ " Flow r‘ijt'e inerement 0.01 mifmin
i . Opergting pressure: 1-80 Bar iy
' 0perq"'ting Tcr:wpefcs{uré' 0-60°C
~Moc wetteu part): S5 318

S "Pump with high prectsron cmd flowrate is monltored ond.

Liquid Feed
'i\ssembly

F
k
£
i

ik cantro}led by PLC
| 'wlth s_.et: flushing pump heads with continuous wash wnhout
auxihory pump- piston waah
'lv“_-"__ﬁ\;fcu_hm}'zar :
' Type Tubuiar
peratmc Pfessure L5 70 Bar

.~ Design Pressure: BO Bar

Opamtnng Tampprcture 200 Deg c

[:esign Temperau.lre 300 hag C

MoC:Inconet 60D

‘Dtrnensmns % Tube or higher will be decided durlng detailed

cnglncerma
Furncce-2

Type | Split type Electical furnace

L Armar

*Effective heating length: 127 or more (will be deciced during detail

! Teledyne

; Amar

HTS Amptek

Amar
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Outlet
Section

Instruments

2 4l

i

| Clpercutupg Tamperuwre 300“(.

Noofzone REEY _::..
: sum:zble[ for vc:porizcr d:

'_'é'nsi_dﬂ's Fe

Conderfser-1:

Type: Double Pipe

Operating Pressure: 1- 70 Bar

Dasign Pressure: 80 Bar

pesign Temperature: (-20) to 100 Deg C
MOC: S5 316 with Teflon coating tnslde flr_vaath
Fins over tube for coohng

Tube MOC: alloy 600

Fins MOC: S5304

As par requirement

Gas liquid -‘séya.ur_é:;or (GLs-1):

| Type: Jackerted, Clamped end at the top and torispherical dish

end at the bottom.

| Capacity: 2 Litre
. Operaoting Pressure: 1-70 Bar

Design Pressure: 80 Bar
pesign| Temperature: (-20) to 100 Deg C
sheli MOG: S5 318 with Teflon coating inside the vessel

. JocketMOC: S5 304
. *GLS i designad for collection of reaction product fractions
! {Liquids/ Gases) during the reaction.

[ press Lge Gauge (F'G I&PG 6)

'"_'__'Pressufre Trcmsmitte (P"f‘ _) e
i PrESeJre Range :

*Gas Liquid Separator is designed with inlet and outlet line for
Ilquld und gas outlet line.

Type:! ourdon o

= Preus re Range; 0-80 Ear

MOC (wetted purts)

'31‘6

80 Bar' :
MOC (wereed parts) 55 316

 Amar

Amar

Armar

[ Wikat ©

o] ‘\i;h"ik'a

Temperalure Elament (TE~1 to TE~5; TE- 10 to TE- 12 TSS ito \"SS 3) Exothermf
Type: k"tvpe |

Temperatura Range 0 ?DG Deg G

Type: EK tvpﬁ

 No of ! ensmg Pomts 4
i 'Tempsrorure RaNge: 0= -’?00 Deg C (

Moc: iAIon 800

Rgp!:_qre Disc: (RD=1)
i

| Burst Pressure: BO Bar
MOC: lSo 3is

' Back Pressure Regulator: (MBPR-1) R
Type: Manual N :
Onaratinn Prassure: 1-80 Bar ! o A

Equivalent

' Exotherm/
| Equivalent
! :

BS&B [ Varem

. Tescam [ Amar
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End o [nect:ons ‘xa ob '_ - ‘
MOC (wetted purt) 1 Tescom muke MOC S5 3i5; or I. Amar |

ed i corﬂgandum relauaed post
ave considered Manual Bagck pressur9|
tlng I:ernperature of 100 250°(" immadlatety

_' . regutator with oper
A i " ; ; ; ufter rh reactor _ i
i R 5 “BPR v: ndars have regratted to quobe 4o Alloy 800 MOC, a6, as |
R = . i the. chamiu:al companbﬂw wtkh ss 416 is excellent, we have offered
: Ith Tescom make & Amcr mc:ke BPR.

£ ' you bo{h the optlons = _

S Level Gnuga (LG !) GLINA i S Amar

1 End Gonnections;#r00 = st e Tl R R

_ MOC (l,la.is \Mth s&‘ 3!5 as base fmme
rl!ter (F1to F-a)

| swagelok |

! | | Type In-line | parker
! 1[ 4 size: 7|rn:crons (cas line) & 80 rnicrons (Liquid line)
I E i { Enc! Canr‘ectlon %" oD
| i i . | MOC: $5 316
1 :’ f_ S 1so!at|on Vulvo (BV lto BY- 3) B i e Aty ""E_chgéiogc ' /
] i | Type: ﬁ-way " Parker
2 ! | " End annect{on %' oD
MERE Y N L e T S
i { " Isolation Valve: (rev-1) | swagelok /
i ! | Type: (i.'«-wo.y Parker
| | i . End Connection: %* OD
; 6 ]| Valves i sa I MOC 153.315 e et i e s P AT
| | | _ Needkla Vaive: (NV-1 to NV-6) swagelok /
i [ - , Type: ragulating ! Parker
! ! : | End Connection: " OD
o ; . MOC: 55 316 .
ol F T Non- Rotnvave (VTG NRvESY | swagelok |
: End Connection: % OD © Parker
W ! MOC: 55 318
i : :I “With kalrez O-ring
L o U Uhressdre Relief valve: (PsV-1) T Tswagelok |
! 1 [ . Set Pressure: 80 Bar Parker
i i {1 ! End Cpnnection: £ OD
| | ; | MOC: 55 316
l_ 2 E M) N | ~With lkulrez O-ring :
‘ Fittings, 17 77T Ha et equirement, i (LT IR Sigdiok & |
7 | Tubing& ' 1 ' EndConnections: 410D : Sandvik /
. Insulation | MOC: ‘35316 Parker
. s b PLCB sedControlPanet: ' ' siemens / Allen
i 6 i f . . For P1eneotpr Vaporizer 8. Redctor’s te-mperu;cure_ inclicator & Bardiey /

U panalith i Controllor with suitable high temperature Alarmis&ind i yrerlocking.  loneywell

with cmﬂ pact design f gL

e
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;“ M, SCADA | | Al ééf&ﬁ'{iﬁiéﬁé&s, SMPS, Panel, SSR, SPR, MCB, Buzzer, Indiications. |
: &PC ] : HRC fuale etc
; Other necessary accessories, Line Filters, Wiring, cables etc
All other accessories as per the system requirement '
| provision to develop and modify HMI/ SCADA screens as |:|er }
. requirement of the customer
| Data legging and backup, trends, historical data for both HMI and
'scnnnl
" Back yp of PLC logic, SCADA software and its developed
} applicction, HM! legic and screens to be provided is provided by i
" Amar. i | :
Prwisién to operate the unit from HMI and SCADA incdlependently
All the temperature control settings in the PLC should have ramp
j and so ak with ot least eight steps
" SCADA: "R A g e _
l_ Online tontrol and data acquisition systam for Gas fiow, liquid flow,

' ' reactor furnace temperature, reactor prassure, catalyst bed '

tempe rature indication & control by SCADA qofr.wcre b

e e A _
10° HMI colour with touch screen |

|

: !

'r : Rﬂsolul'uon 1024%600 or better,
1
i
i

HMI panel with provision of connectivity keyboard and mouse for |
|
: data entry

. pc/ Laptop: T TR HP
| , Suitable Laptop/PC for the above-mentioned SCADA soltware i i

! ' a) ‘24'|Screen
| i b) lnthTI Core i7 Processor 12 gen or latest one with MS Office, OS
i Windows TiProfessional 64 bit (English)

¢) 1TB SSD, RAM: 16 GB

I

|

i ! de 5 e

i \ d) Wireless Mouse, Keyboard, Wi-Fi connectivity, DYD-RW and USB

ports. |
| ST, Z'Aiu_mirimyms_kia i s R AR e |
9 structure 1 1 “external ladders / platforms cre not considered in present scope -
o : : P s ol sup:p[y. ; e ' :
R e e 7 1 R T T Tswagelok |
. ; & . Type: | egulating Parker
| | " End C'onnectfon: % oD
l ' Moc: ss 315
| Pty isolation valve: ISPl ' "7 77 swagelok !
! : "  Type: i?-way Parker
0 : Sieres ! « End Clcnnection: % oD
! ! . MOC:; §5 316
! ! lsolutlon Valve: ol S '  swagelok !
. 5 Type: 53 -way Parker

End Connection, ” 0D

MOC: §5 316 S
: - —— $op = E -
Non-Return valve: /%ﬁ O%\ swagelok  /

£nd Connection: %" OD h %‘T e \eo) Farker
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@ mimlt
flas:

‘ i . | A 4
1 ] i . End Co?nectqcns: ®oD
i | MOC: 85 316

i
b i - MOC: 5 316
P | ewith kdirez O-ring .
(. = e i ' swagelok [
; I ; Length:Eﬁ meter Parker

COSP






