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PET - Global SNCR Centre of Excellence PetroNG:

Organization
PetroNOx Environmental Technologies India - SNCR Centre of Excellence

Experience

>60 projects | 85 lines commissioned | 9 years execution Applications: Cement kilns, WtE plants,
industrial boilers, process heaters

>700 SNCR projects delivered globally together with our former team PetroNOx PetroMiljo

Geographical References
Multiple installations in Europe, Asia, Middle East, Americas

Engineering Scope
Process design and injection optimization Retrofit engineering for existing furnaces Automation, P&ID
and globally compliant documentation

Manufacturing & Compliance
ISO 9001 fabrication partner (50,000 sq ft, 150 personnel) PED 2014/68/EU Module A2 pressure
equipment In house NDT and RT, nuclear approved vendor

Manufacturing & Compliance
ISO 9001 fabrication partner (50,000 sq ft, 150 personnel) PED 2014/68/EU Module A2 pressure
equipment In house NDT and RT, nuclear approved vendor

Execution Characteristics
Structured engineering ¢ predictable delivery « performance - oriented operation 2
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SNCR technology

SNCR systems built to fit your plant needs NH; + NOXx N, + H,0
* Completely new systems based on standard -
or customized modules Clegned
HO+N_ ©os
* Expansion or modification of existing systems / \ 2 " I_2
3 slip
to fit your purposes Control
Unit
PetroNOx commercializes two SNCR systems:
1000°C
* Standard SNCR, which achieves the
- . . NO
minimum level of NOx emissions permitted Reagent X
* Low NOx system, which reaches much higher \l &wm* L

reduction levels of NOx emissions



PetroNG
SNCR Module Flow Arrangement LT

Process control

Combustion

Reagent mixing chamber /
& distribution Boiler

CMM |

PMR = Pump module for reagent
PMW = Pump module for water

Unloading
pump



SNCR Complete System Offering PetroNG

Storage & Reagent Handling Unloading , Dosing Modules and Containerized
« Ammonia Storage Tank-Single / Double wallfor Aqueous Solution
(StainlessSteel Ammonia) along with Hose pipes with +  Filling Pump Module (PMF-D) - Single / Redundant

TODO ti
CONNECIOnS - Reagent Dosing Pump Module (PMR-D)-Single / Redundant

« Water Pump Module (PMW-D) -Single / Redundant

* Dust - Free Containerized Solution (10 ft / 20 ft) for PH Floor
Installation

* Tank instrumentation & accessories ( ATEX certified)
» Tank Top -Scrubber unit

* Urea Preparation System - 40% Solution with Big

* Urea Storage Tank - GRP Construction

Automation & Control
« PLC Based Operation-Siemens S7 (Standalone or Redundant CPU)
« DCS Communication Interfaces -Optical Fibre / Modbus / Profinet

Injection & Process Equipment

* Process Unitwith2/4/6/8/10/ 12 Injectors
(Mixing & Metering Cabinet Based)

* High- Flow Injectors Optimized for Cement Kiln
Applications

» Power Distribution Panel with a step down transformer ( Single Source
of Power from Client)

» Guided Operation Video & Mobile Service Ticketing System at

*» Low - Flow injectors for Power applications.
J PP Handover

* Dust Free Containerized Solution (10 ft / 20 ft) for

PH Floor Installation i . .
Engineering & Documentation

» Complete System Engineering
» Site Layout Engineering
» 3D Modeling & Integration Support 5



SNCR System - Standards & PetroNG
Regulatory Compliance

 The PetroNOx SNCR system is designed and manufactured in accordance with the
EU Machinery Directive 2006/42/EC for safe and reliable automatic operation.

* The design standards for PetrNOx’s SNCR-systems are:
Pressure Equipment Directive, PED, 2014/68/EU
Low Voltage Directive, LVD, 2006/95/EC
ATEX Directive 94/9/EC
Electrical design according to EN 60 204 -1
Requirements for flue gas DENOX - systems, EN 12952 - 14



SNCR Technology - CE Marking Petrig
& IIA Certification

« The conformity is declared in a llA certificate and with a CE marking.
* |IA certificate and CE marking by PetroNOx provides:

Complete delivery including software

Standardized system of well proven design

Standardized well proven components
» In case of not complete delivery, only IIB certificate is issued.

« [IA certificate by other before start-up of system.
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PetroNOx Low NOx SNCR system

Unique features:

« Reduction agent - Ammonium hydroxide

Three or more injection levels

Two injection levels in operation simultaneously

Unique injectors of PetroNOx design

Special software program developed by PetroNOXx

Well proven design

PetrolN

c

Air



SNCR in WHE PetroNG

Wall injection SNCR

* + |ess equipment
e + easy modular design

* +typically no adaptation on pressure parts of

boiler required
e 3 ¢ : : Wall Injection - DeNOx
« Limited in geometrical dimensions -

reduction efficiency — reagent utilization

] DeS0Ox De Dusting

1D Fan

10



SNCR in WtE

Combined ,,Wall injection -
Centered injection“ SNCR

« + easy modular design
+ better flexibility in geometrical dimensions -
reduction efficiency — reagent utilization

- Adaptation on pressure parts of boiler required
- Only possible if accessibility is given

« Limited in geometrical dimensions
reduction efficiency reagent utilization

Centre Injection - DeNOXx

PetroNG

Air
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: PetroNG&
Catalyst Operation Temperature e A

in Biomass (Tail End)

Depending on SO2/SO3 concentration the catalyst is typically operated at
temperatures between 180 to 300 °C

Presently 3 types of ,tail end SCR" systems are used:

Standard Tail End Tail End with Regeneration System

Flue gas is reheated to optimum temperature with Flue gas is operated most of the time close to the salt
steam, natural gas and optionally with a recuperative formation temperature of ammonium bi sulfate, regularly
heat exchanger it is heated up to 290-320°C to regenerate the catalyst

during operation

Standard tail end - DeNOx Hybrid (low temperature / regeneration) - DeNOXx

— Des0x De Dusting egermration
I3 =1

| W | W AR RN | ]
E‘ @1 et HEs B ey Rt la o 5(% 6

RV AVAY » \_/ enctanger e
' 5 I -II u
\Y
D Fax
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SNCR System — Musami Waste-to-Energy Plant e

* Owner: Musami ( Municipal Solids Waste Incineration Plant)
« Client: TME. S.p.A Termomeccanica Ecologia

* Project description :
* The plant site is located in the area of Client MUSAMI Ecoparque
Sao Miguel Island - Azores, Portugal.

» The project regards the construction of one line for the incineration of
urban waste. It includes node for the thermal transformation of urban
waste, based on the grate furnace boiler, flue gas purification system,
recovery, transformation and conveyance node for electric power and
heat.

13



- PetroNG:
Waste-to-Energy Musami SO

Urea Handling & SNCR Supply
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: : : N&
SNCR Installation - Kaspi Cement, Georgia et
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: PetroNG&
SNCR Installation FetroiN(2

ltalcementi Sarche Cement Plant
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PET SNCR Reference Projects
Diverse Applications

Mineral & Industrial Boilers

Project Name:
Medcem
Client: Medcem

i Project location: -

Turkey
j Application:

B Cement kiln

{ Technology:
! SNCR

Project Name:
Stericyle Oldham
Client: Stericycle

Project location:

UK

Application:

Medical Waste Incinerator
Technology:

SNCR

Project Name:
EPRL Thetford Power station
Client: EPRL

Project location:

UK

Application:

Biomass fired combustion plant
Technology:

SNCR

Project Name:
Stericyle Bolton

Client:
Stericycle

Project location:

UK

Application:

Medical Waste Incinerator
Technology:

SNCR

19
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PET SNCR Reference Projects
Diverse Applications

Mineral & Industrial Boilers

Project Name: Project Name:

. ’IL Tracim Cement . BCE Energie
.' i Client: Tracim Cement Client: CNIM
i
_ : Project location: ~ Project location:
| | Turkey "% Serbia
Application: . Application:
Cement kiln Muncipal Waste to Energy
Technology: by Technology:
SNCR

. SNCR

Project Name:

Berkes , French Guiana
Client:

Berkes

Project Name:
Mangalam Captive Power Plant
Client: Mangalam Cement

Project location: Project location:

French Guiana

India

Application: Application:
Atmospheric Fluidized bed boiler Waste to Energy
Technology: Technology:
SNCR SNCR

20
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PET SNCR Reference Projects
Diverse Applications

Waste to Energy/Captive Power Plants

Project Name:
JK Cement captive Power plant
Client: JK Cement Captive Power Plant

Project location:

India

Application:

Atmospheric Fluidized bed boiler
Technology:

SNCR

Project Name:
B&W Petrobio
Client: B&W

Project location:
Swden
Application:
Biomass Boiler
Technology:
SNCR

Project Name:
Suez Rambervillers
Client: CNIM

“ Project location:

France
Application:
Muncipal Waste to Energy

r Technology:

SNCR

Project Name:
Thermomeccanica Sao Miguel

Client:
Thermomeccanica

Project location:
Portugal
Application:
Waste to Energy
Technology:
SNCR

21



PetroN g?:;
For the Air We Share ir

Formerly Yara Environmental Technologies Pvt Ltd

Client Reference letters



D PetroNG.
Successful Commissioning &

Client Testimonials

m | VOTORANTIM
cimentos
Knowiedge growes A E

SRR e '
Commissioning Certificate
. ..»i-_‘;;::
PR et

Commissioning Certificate

To Whomsaever it May Concern

D. 21042022
Cold Commissioning Certificate We are pleassd o provde

Pt Ltd. for successfuly ©

Wie are plaased to provide this cold commissioning certicate to WS Yara

Dwtails of e project are as gven oalow
Pt itd for cold the SNCR System at

Hmlcemanti, Sarcha, Raly

Bast Regards.

For WS ltalcementi , Sarcho

WE Chiant
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. PetroNG:
Successful Commissioning &

Client Testimonials

/ Cuiow, 1|

Commissioning Certificate

LETTER OF APPRECIATION PRITE Commissioning Certificate

Drate: 01082023 Lare: safon/ suld

¥We are pleased 10 provide this commissioning certificate to MJs Yara
Ervironmental Technologies Put. Ltd, Mumbai, India. for successfully
Commissioning the SNCR{De-NOx| System for the plant TSI USA [RoyOMartin
at 1923 US-287, Corrigan, TX 75839, United States.

We would like to express our appreciation and infarm you that Mr. Suyog Kale
from M/s Yera Environmental Lid. has completed the commissioning of SNCR
System successfully as per the proposed plan with good coordination and fast
and quality work at Musami Operaces Munlclpals do Amblente, EIM_, SA -
Sao Miguel, Portugal by TM.ESpA Termemeccanica Ecclogia Via cel Molo 1/B,

19126 - La Speziz, Italia Cliert: M/s TSI USA (RoyOMartin).

Ref: PON 22022111 dt. 21-02-2022

Client: TM.ESpA Termomeccanica Ecologia Via del Melo 1/8, 19126 - La Speaia, Project no: 22.008
Italia

Engineer: § Kale.
Rel PO: 2019630022/001. gl Uyog

Activities:

Projact no: 23.001
i.  Chedk of equipment

Engineer: Suyog Kale. st ii.  Manual start-up

fil.  Auto startup
pe

Results

The system run well in manual mode as well as in auto mode. Customer has
Bact fg . portable NOx Analyses to check the NOx.

Bast Regards W
Huznedor Guaguaro =

TM.ESpA Termomeccanica Ecclogis Via del Molo 1/B, 19126 - La Speris, Italia

Best Aegards,
B/E TS| USA (RowOMartin|

24



Successful Commissioning &

Client Testimonials

Stericycle

We

Mect what matters

D.06/12/23
LETTER OF APPRECIATION

‘We would like to express our appreciation and infarm you that Mr. Suyog Kale
from M/s Yara Ltd. has I the ¢ ioning of SNCR
System successfully as per the proposed plan with good coordination and fast
and quality work at SRCL Limited Bolton [Stericycle Limited) The Incinerator
Building, Reyal Belton Hospital, Minerva Road Bolton, BLA DUR, United
Kingdom.

Client: M/s SRCL Limited Balton (Stericyele Limited).
Ref: PO_30148384_ Dt_13.06.2023

Project no: 23.006

Best Regards,

M/s SACL Limited Bolton (Stericycle Limited).

e

C Seary.
Manager Facility Engnearing

» Stericycle’

We protect what matters.

D. 26/01/24

LETTER OF APPRECIATION

‘We would like to express our appreciation and inform you that Mr. Suyog Kale
from M/s Yara Envi Ltd. has c d the ing of SNCR
System successfully as per the proposed plan with goad coordination and fast
and quality work at SRCL Limited Leeds (West ){Stericycle Limited)
Enowsthorpe Lane, Leeds 153 OPJ4 OJR, United Kingdom.

Client: M/s SRCL Limited Leeds [West) [Stericycle Limited).
Ref: PO_30148382_ Dt_13.06.2023
Project no: 23.008

Engineer: Suyog Kale

Best Regards,

M/s SACL Limited Leeds (West) (Stericycle Limited).
2 AT

C Seary.
Manager Facilty Enginearing

PetroN&

For the Air We Share A"’

Stericycle’

W gt

Commissioning Certificate
Date: 26/01/24

prowida this i ificate to Mic Yara
Emvironmental Technologies Pyt Ltd, Mumbal, India, for successfully
Commissiening the SNCR[De-NO:x| System for the plant at M/s SRCL Limited Leeds
(East {Stericycle Limited) Knowsthorpe Lane, Leeds LS9 DPJ4 DJR, United Kingdom.

Client: M/s SRCL Limited Leeds (Stericycle Limited).
Ref: PO_30148382_Dt_13.06.2023
Project no: 23.008
Engineer: Suyog Kale
i, Check of equipment
Manual start-up

Auto start-up
Activities:

Resules:
The system has proved ically, following the MO signal and no major
Issues have been observed.

Best Regards,

Colin Seary

Manager - Faciity Exginesring

"aa csanstencycie com
verpuiesam

25



B
B 5 RUTHS
FRARGASA, Dissaminal ce Campdord, 27-28, TRA81 GIOMA

Cold and Hot Commissioning Certificate

Waste-to-energy (WRE), 15TPH, Boller Ruths Girona, [TRARGISA)] Girona, Spain.
Date: 20/11/202%

This i 1o certiéy that M/ Yara Environmental Technologies Pet. Ltd, Mumbai, India. has been sucoestusly
commissioned for the 19tph Boiler SHOR{De-NCh) System for the boiler project at TRARGISA, Girona, Spain.

Rat: Project no 23015 # Dr: 19/09/2022.
Engineer: Karunakar Singh

Falowisg op ] d

L Load: 10,58 TPH
2.01-103%
3. Flue gas flow rate = m'fhr

7. Doelta vakoe is = 119 (#5) mg/Nm3
B.% NOx reduction - 63.1 %

9, Uren crw - 8 (2] Iph

1. Testing time — B hrs on the sut mode.

Activities
1. Eculpment checking.
2. Manust start-up
3 Autostart-up

Resulrs:

, fobowing nal & HOw
a5 per the reguingenent for the Baller

The system is designed for 3 baseling WOw concentration of 400 me/lm'; however, the baller is currently
oparating at NCx lovals below 200 mg/Nm’. As @ resels, the control sysbem operates within & very narmw
margin, where minor vanations load, or urea inj ustions in WOx
Emissians and ammana s

The eparatianal MOm 1t poit i 130 mg/Nem’. Achiving this Larget neguires furthar NCx reduction freem
current lewels, which necessitates increased urea injection

Highar wea inpection rates, requived o meet the MDx st poinl, can reselt in incomplete seactions and

comsenquently clevated ammonia slip st the stack. This effect is more proncurced when injection rates are

high or when the flue gas temperature & outside the optimal reaction window, making it challenging &=
maintain low i low ammonia slig.

CProvangs, 250, Ppad 1% (LEE) omall ruthes st it
EsPANA

Successful Commissioning &
Client Testimonials

Commissioning Certificate

Date: 01/08/2025

We are pleased to provide this commissioning certificate to M/s Yara
Environmental Technologies Put. Ltd, Mumbai, India. for successfully
Commissioning the SNCR{De-NOx) System for the Waste to Energy plant at
Musam| Operagdes Municipals do Ambiente, EIM., SA — 580 Miguel, Portugal
by TM.ESpA Termomeccanica Ecologia Via del Molo 1/8, 19126 - La Spezia,
Itlia

Client: TM.ESpA Termomeccanica Ecologia Via del Molo 1/B, 19126 - La Spezia,
Itdlia .
Ref PO: 2019630022/001.

Project no: 23.001

Engineer: Suyog Kale,
Activities:
i. Check of equipment
ii. Manual start-up
. Auto start-up

Results:

The system has proved to operate automatically, following the NOx signal from
stacks & reducing the NOx as per requirement for Boller, na major issues have
been observed.

Best Regards
}'F-J.'..' i, (; ogpsasa

TM.ESpA Termomeccanica Ecologia via del Moo 1/8, 19126 - La Spezia, Itdlia

PetroN&

For the Air We Share Air

FENIX - Rsmbarsiliar

INFRA = uyg —

[ —
| B rsenau

e | WMLt s gt Tra BUT Systame SHER

D, 17/ 24

LETTER OF APPRECIATION

We would like to express our appreciation and infarm you that Mr. Suyog Kale
from M/fs Yara Enviranmental Ltd. has completed the service visit of SHCR

System successfully as per the proposed plan with good coordination and fast
and yuality wu h ot Sues Fenlix fambeniliers , Hie de Romont, 55700 France.

Client: M/s Feniix Rambervillers
Ref: PO_FL240300035_ Dt_26/03/2024
Praject no: 10015

Best Regards,
M/s Feniix Rambervillers
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PetroN
Ammonia/Urea Storage Tank - GRP/SS ”
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SNCR Pumping Skid Overview
Reagent, Water & Filling

29



PetroNG
SNCR Process Unit :
Mixing & Metering Cabinet

30



. N PetroNG
CMM Main Control & Power Distribution Panel

31



SNCR Modular Container Installation

3050L X 2420B X 2600H

32



. PetroNG
SNCR Injector Assembly

Cement & Industrial Boilers

33
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SNCR Automation Layou
Valorsul Lisbon

HMI1
RIO Located in PU-13p  *TPeo0

1
| GAT & Eablc

ET 2005P 10%

|
RIO | acated in PLI-2 1R

| CATE Cable

ET 2005P 10's

RIO Located in PU-3 1B

CAT 6 Cable

A
To Pg. no. 2 RIO Located
in PU-4 JB

System Architecture-VALORSUL

From Pg. no. 1 RIO
Located in PU-3 1B

CAT & Cable
¥

ET 2005F I0's

RIO Located in PU-4 1B

]
| CAT G Cable

RIO Located in PU-5 1B

I
T o . DG 15" IPC bt ES+OS Station
jefe 1 Routar
57-412-5H ! -
Hat _—
Redundant CAT & Cable &=~
PLC System T
1
1
]
CAT & Cable :
-y
I
CMM '
]
_____________________ 1 FO
] 1
LI1U

FO
From Pg. no. 2 RIO -
Located in PU-12 1B

Ethernet |
Switch FO

RIO Located on PMR Skid

RID Located on PMW Skid

I
| CAT & Cable

KTPSO0
RIO Located in PU-9 JB

PetroN&

For the Air We Share Air

ET 2005P 10's _

RIO Located in PU-10 JB

[
| CAT & Cable

ET 2005P 10's

RIO Located in PU-6 1B

| CAT&cable

ET ZC!OSP lCI‘_:_
1 I EEEEEE]

RIO Located in PU-8 JB

ET 2005F I10's

RIO Located in PU-11 18

1
| CAT& Cable

ET 200SP I0's
TN

RIO Located in PU-7 JB

: CAT & Cable

RIO Located in PU-12 JB
_ ET 2005P I0's

L

Etherneat

Switch

[eS—
FL

FO

Te Pg. no. 1

1" RIO Located on

PMR Skid
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Control Philosophy - Valorsul

Architecture — Key Points (Valorsul SNCR System)

* Central PLC: Siemens S7-412-5H hot-redundant PLC in CMM executes SNCR control logic and interlocks

* Remote I/O: Multiple ET200SP RIO panels installed in PU junction boxes and skids (PMR & PMW) collect field signals
* Boiler Layout: 3 Boilers in total | 4 Process Units (PU) per boiler | Each PU connected through local RIO panels
 HMI Arrangement: 1 HMI provided for every 4 PUs (per boiler) | Local operation available near process area

* PLC Communication: RIO <> PLC via Profinet over CAT6 Ethernet

* Network Backbone (Important): Fiber-optic ring topology using managed switches & LIU modules | Provides
communication redundancy - if one cable fails, network remains active from opposite direction

* Plant Integration: PLC communicates with DCS via Modbus TCP/IP
* Operator Stations: 15" IPC and ES+0S station for monitoring, alarms, and operation

* Remote Access: VPN router for diagnostics and support

36



SNCR Automation Layout - Alpacem Slovenia

Architecture — Key Points

* Central PLC: Siemens PLC in main control panel
executes SNCR logic, dosing control, and interlocks

 Remote I/0: ET200SP panels installed near field ment
equipcollect all analog & digital signals

* Field Signals: Sensors, analyzers, valves, and pumps
wired locally to RIO panels (short cabling)

e PLC Communication: RIO PLC via Profinet industrial
Ethernet (CATO6)

* Plant Integration: PLC Plant DCS/SCADA via
Profibus / Modbus TCP/IP

* Network Backbone: Fiber-optic network through aged
manswitches for long distance & reliability

PetroN&

For the Air We Share A|r

Operator Interface: HMI and IPC stations for
monitoring, alarms, trends, and manual operation

Remote Access: VPN enabled for diagnostics and
maintenance support

System Architecture- Alpacem Cement Project Remote mani itoring cum
contral Madule {VFN]

— 102 {Customer Scope
CRU1515F-2 PN wilh CM 15 IFC-Operaling Staion (PFC-315W TGL) Sl e

Hardware H
PU 06 JB — » Profibus DP {WinCC RT Advanced v17, 2048 Power Tags) !
1ng. L
% . 1 ) ¢ Sealanoe NC208-25FP waw|  ENgineering Station
H z P41 = {FS - Customer seope)
1 . (TIA V20 YARA St
ET 2008P I10's ESTS16.2F N3 0AB0 < T : e T ope)

5 T el I
g Approx 2 | | r
H 10mir H PE ADD 2 1 ngs Prafibus | . ! :
i miﬁiﬁiiiﬂﬁ F v aups | DP-DP L72200 i 1 SCADA
& H | Coupler | 1 ] {Customer scope)
IPHIL1445.19 Al LT : Palch | i LEmuss
L jgg]s:-u o6 HC208- 25 FP STTOLE Panel
ET 2002P Wve (.1('.-| c | e l : : Customer
PMW-D Panel # Riag Topelegy : : Nan-Redundant
| OPTIC KM M3 oCs
: b Fireg Topuskozy i ! AT 57415 Pre Hoator
& Main PLC-CMM | L _ _
Porta Cabin ¢
Hardwire (Customer scope) Gy e Topakay | _FT' I_h_ il
P" . 270mir g Topaog
an

e E

rofibus

1T i Panel
=== Profibus cope) = e i
5 g LR e
) Tank e
Fiber Crptic (Custorner scope) PMR-D Panel x [._:t vt ."_t ..r‘--.(
prars: 2 o s b

Note:- PLC & WinCC Advance development software considered in scope for ES station. Software for SCADA PC & development of SCADA &

ES not in scope. Yara will provide tags for animation an anl 5 R Project : YARA Anhovo
We will configure the cliert 1P address at the time of oo ALES  Imur Revision ‘RE
MUGERLFRZIS™ Dtz : 28.01.2025

This is Graphical of system
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SNCR Automation Layout Thetford UK

System Architecture : THEFTFORD

Bl ZUUSH WU'S _—
. 157 IPC —
' B 'i | - Engineeri ng St
i o 57 1500 [ b ||
kr cpU B | 0 | ven Router
RIO LOCATED ON PMW SKID O u |
———————— o —md [t 0 be:
- provided from o
e 5' customer ) &= -
ET 2005F 10 :
ﬁ CAT 6 Cable ) CAT § Cable
RIO LOCATED ON PMR SKID Ethernet Switch l
—_ Unmanaged
g
: MM
T [y

PMF SKID

Central PLC: Siemens S7-1500 CPU in CMM panel performs
SNCR control logic and interlocks

Remote I/0: ET200SP panels installed on PMR & PMW skids and
plant junction boxes collect field signals

Field Signals: Sensors, valves, and pumps hardwired locally to
nearby RIO panels (short cabling)

PLC Communication: RIO PLC via Profinet over CAT6
Ethernet

Plant Integration: PLC exchanges signals with Customer DCS

Network: Ethernet switch connects PLC, IPC and engineering
station

Operator Interface: 15” IPC used for monitoring and operation

Remote Access: VPN router provided for remote diagnostics

38



SNCR Automation Layout_Sharjah Cement

Central PLC: Siemens CPU 1510SP-1 PN
installed in CMM panel performs SNCR control
logic and interlocks

Remote |/O: ET200SP panels located at PU-04,
PU-06, PMR-D and PMWS panels acquire field
signals

Field Signals: Sensors, analyzers, valves and
pumps hardwired locally to nearby RIO panels

PLC Communication: RIO PLC via Profinet
(industrial Ethernet)

Long Distance Network: Fiber-optic Profinet links
(approx. 250-550m) through LIU modules

Plant Integration: PLC communicates with
customer redundant Siemens DCS (S7-410) via
Profinet/Profibus

PetroN&

For the Alr We Share Air

* Kiln Interface: Hardwired signals exchanged with

Kiln-1 and Kiln-2 PLCs

* Operator Interface: 15" HMI and ES/OS station for
monitoring and operation

* Remote Access: VPN module for remote
monitoring and diagnostics

Redundant

_AFFROK.

L

ET 2005#
T

10's
PU-06 Panel
(DISTANCE APPROX,
10 MTAS,}

mmmmmm
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SNCR Automation Layout_Lostock UK
Architecture — Key Points (Lostock — 400H PLC System)
* Central PLC: Siemens S7-400H hot-redundant PLC in « Operator Interface: 15” IPC operator station connected
CMM panel performs full SNCR control and interlocks through Ethernet
* Remote I/O: Multiple ET200SP IM155-6PN/2HF RIO * Remote Access: VPN router provided for diagnostics
panels located across Boiler-1 & Boiler-2 skids and and support

junction boxes

* Field Signals: Sensors, valves, analyzers and pumps
hardwired locally to nearby RIO panels

e PLC Communication: RIO PLC via Profinet over CAT6

* Network Backbone: Managed Ethernet switches and
fiber-optic links through LIU for reliable long-distance
communication

System Architecture-Lostock-400H PLC

* Plant Integration: Data exchange with customer DCS

RIOLocated in PU
HETTEe T

H HOOL
RIO |Located in PU-2 JB Baoiler 1
I ERIICH0 T B20

via network communication e | R e | B
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SNCR Automation Layout Lostock UK

Architecture — Key Points (Votorantim Cementos Nobres SNCR System)

e Central PLC: Allen-Bradley CPU-1769 in CMM * Plant Integration: PLC communicates with customer
panel performs SNCR control logic and interlocks PLC/DCS for monitoring and commands

* Remote I/0: 1734-AENT remote I/O stations * Operator Interface: 15" IPC operator station
installed at PMR-D and PMW-S panels collect connected to PLC network
field signals * Remote Access: VPN router for remote diagnostics

* Field Signals: Sensors, valves, and pumps and support

hardwired locally to nearby RIO panels

* PLC Communication: RIO PLC via Profinetover | RS ot
CAT6 Ethernet through managed switch

2 Long DiStance Network: F|ber'0ptlc Commun|cat|on -------------------------- "\'
(up to ~200 m) between plant areas and DCS

P
\\\\\\
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Guided Operation video
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SNCR System Demonstration

&

YARA

Knowledge grows

Yara‘s SNCR - DeNOx
system
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Storage/Vaporization System
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Major Equipment & System Components

The ammonia storage and handling system comprises seven critical components designed for safe, efficient NOx
reduction in the thermal power plant's emission control system.

* Unloading Skid e Compressor Skid * Anhydrous Ammonia Storage Tanks
Specialized equipment for safe ammonia High-performance compression unit 2 units - Pressure vessels designed for
transfer from delivery trucks to storage maintaining optimal pressure conditions longterm, safe storage of anhydrous
systems, featuring automated controls throughout the ammonia distribution ammonia with advanced monitoring

and safety interlocks. network. systems.

* Ammonia Vaporizer Skids e Ammonia Flow Control Units * HCI Dosing Skid

3 units - Heat exchange systems 4 units - Precision flow control systems Hydrochloric acid injection system for
converting liguid ammonia to gas phase ensuring accurate ammonia dosing for mercury control and additional emission
for injection into the SCR system. optimal NOx reduction efficiency. reduction capabilities.

* Support Structures

Engineered pipe and cable rack systems
providing secure mounting and routing
for all interconnecting utilities.
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Ammonia Supply & Handling System (ASHS)

The ASHS delivers anhydrous ammonia as a reagent to each boiler unit, YARA supplied the Ammonia Supply & Handling System (ASHS) for the

consisting of two SCR of two SCR- Reactors per boiler. The system is L&T-MHPS Boilers Private Limited (LMB) project SUNV, BUXAR 2x660
designed with two storage tanks and specialized specialized unloading MW project. This comprehensive system serves two hard coal-fired
equipment for truck cisterns, all installed in a HAZARDOUS area area boilers, each generating live steam for 660 MWel output with separate
classification requiring stringent safety protocols and equipment SCR units for emissions control.

specifications.
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Main System Components

Unloading Station Storage Tanks

Two 233m? tanks, each storing 14 days of ammonia

Two unloading arms and compressors for safe
supply at maximum load capacity.

truck-to-tank transfer with gas balancing system.

Vaporization System Flow Control Units
Three steam-heated vaporizers (2 operational + Four AFCU skids providing precise ammonia
1 standby) with pressure regulation. dosing to each SCR reactor.
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Unloading Operations
01 02
Truck Connection Closed Transfer
Loading arms connect to truck with Compressors create pressure differential

emergency release couplings and safety  differential while gas balancing prevents

interlocks. prevents atmospheric release.

03

Gas Recovery

Vapor recovery system captures remaining ammonia gas from empty trucks.

trucks.
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Unloading Compressors

Two Blackmer LB362C vertical reciprocating, air-cooled compressors. Single stage/double packing design with

40.41 m¥h displacement at 545 RPM. 20 HP motors with Ex'd, IIA/1I1B enclosure, IP55 protection.

Max. Design Pressure : 350 PSI

Max. Design Temp : 70 deg. C
Material : Carbon Steel

Inlet connection :2” ANSI, 300#
Outlet connection : 3” ANSI, 300#
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Storage Tank Specifications
Tank Capacity Design Pressure
Cubic meters gross capacity per storage Bar maximum allowable working
tank, designed for 14 -14- day ammonia pressure with stressrelieved fabrication
supply at maximum load conditions. and comprehensive safety systems.

0

85% 126
Fill Factor Liquid Capacity
Maximum safe filling percentage to Metric tons of anhydrous ammonia
accommodate thermal expansion and ammonia storage capacity per tank
maintain vapor space for pressure tank at 3.3°C operating temperature.
equilibrium.

Design temperature

-33°C to + 55°

Each storage tank incorporates multiple safety systems including dual safety relief valves,
emergency relief valves, relief valves, excess flow valves on all connections, comprehensive
instrumentation for pressure, temperature, and temperature, and level monitoring, and integrated
sprinkler cooling systems for emergency temperature control.
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Vaporizer System 9000L X 25008 X 3200H

Flow Rate : 475 kg/hr

Operating Pressure : 3.96 — 19.36
kg/cm3g

Design Pressure : 30 kg/cm2g
Operating Temperature : 3.3 — 95 deg.c
Design Temperature : 100 deg.c
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Vaporlzer Sy5tem 9000L X 25008 X 3200H W

Flow Rate : 475 kg/hr

Operating Pressure : 3.96 — 19.36
kg/cm3g

Design Pressure : 30 kg/cm2g
Operating Temperature : 3.3 — 95 deg
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Accumulator for Pressure Control zseo: x 24008 x 39511

Accumulator skid

Operating Pressure : 19.39 kg/cm3g
Design Pressure : 22.52 kg/cm2g
Operating Temperature : 27 deg.c

Design Temperature : 75 deg.c
Water Capacity : 3088 litre

Empty Weight : 8000 kg

Hydrostatic Pressure : 29.3 kg/cm2g
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Safety Systems & Monitoring
Gas Detection
SERINKLER Multiple NH; sensors with 25 ppm (yellow) and 50 ppm (red) alarm thresholds throughout
GAS DETECTOR facility.
GAS DETECTOR
Sprinkler Systems

Water spray systems for tank cooling and ammonia gas absorption in leak scenarios.

scenarios.

Emergency Showers

Seven safety shower stations for full body and eye washing at critical locations.

Emergency Controls

EMERGENCY SHOWER Push buttons, signal lamps, and automatic valve closures for rapid response.
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