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TURNKEY PROJECT 
DESIGNER AND SUPPLIER 

FOR ENVIRONMENT AND ENERGY…

EfW SHEFFIELD, UK
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…COMPLETED BY SERVICES 
SUCH AS ENGINEERING, PROJECT MANAGEMENT, 
COMMISSIONING, OPERATION & MAINTENANCE, 

RETROFITTING…
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WTE PLANTS RECOVER ENERGY 
FROM MUNICIPAL SOLID WASTE OF 
100 MILLION PEOPLE AROUND THE 

WORLD

TORINO EfW 421,000tMSW/a, ITALY – ARCHITECTUR 
BY
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 OPERATES FACILITIES USING
2 MILLION TONS OF SOLID FUEL PER YEAR

BAKU, AZERBAÏDJAN: 500,000 TONS MSW /YEAR
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150 MILLION PEOPLE WASTE COMBUSTION 
FLUE GASES CLEANED BY

EfW AMAGERFORBRAENDING, COPENHAGEN, DENMARK
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CNIM ENVIRONMENT & ENERGY 2017 TURNOVER 
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A FASHION TOPIC! 
WITH THE HELP OF STRONGER, BIGGER AND FASTER IT (FROM KILO TO TERA - X 1010 IN 50 YEARS)

WHAT‘S THE FUTURE FOR WASTE?
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ROBOT WALL-E ? 
(WASTE ALLOCATION LOAD LIFTER-EARTHCLASS) 
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A PERFECT FUTURE …WITH AUTOMATION FOR WASTE??? 
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1960-70’s
LAST CENTURY CNIM WTE CONTROL ROOMS 

Villejust Fr 1972

Paris Fr 1969 Luxemburg 1976

Thiverval Fr 1974

ALREADY A LONG &VISIBLE STRONG EVOLUTION!
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1980’s
LAST CENTURY CNIM WTE CONTROL ROOMS 

Rungis Fr 
1984

Nantes Fr 1987

Brussels Be 1985 Lyon Fr 1989
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1990’s
LAST CENTURY CNIM WTE CONTROL ROOMS 

Toulon Fr 1993

Toulon Fr 
Revamped  in operation 
(1985 version to 1993)

Avignon Fr 1997Mataro Sp 1994

London UK 1994

Lons Fr 1994 
with only 1person /shift
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XXI TH   CENTURY CNIM WTE CONTROL ROOMS 

Saumur Fr 2004

Oxford UK 2014

Torino It 2013

Porto revamping Pt 2014

Baku  Az 2012
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ERGONOMY 
(LIGHT, COLOR, ACCESS, VISITORS…)

XXI TH   CENTURY CNIM WTE CONTROL ROOMS 

Light Study
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ERGONOMY - PARK ADFER WTE UK
XXI TH   CENTURY CNIM WTE CONTROL ROOMS 

Park Adfer UK 2019
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ERGONOMY - KEMSLEY UK WTE
XXI TH   CENTURY CNIM WTE CONTROL ROOMS 

Kemsley UK 2019 
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PROCESS INFORMATION DETACHED FROM 
CONTROL ROOM AND TRANSFERRED ON-SITE

AUGMENTED/VIRTUAL 
REALITY GLASSES… FOR 

MAINTENANCE
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WHAT ELSE COULD I.T. AND AUTOMATION IMPROVE?

• Understand and control the process
• Collect and monitor measurement data
• React to manipulate actuators 
•

But not changing physical principles : 
Process, instrumentation & actuators are not virtual
• Integrated approach necessary between technologies and I.T. 

to impact on design, building and operation & maintenance
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 …WE ARE DEALING WITH WASTE!

WASTE, PROCESS, INSTRUMENTATION & ACTUATORS ARE NOT VIRTUAL! 

WE NEED TO INCREASE:
•  Flexibility, 
•  Availability
•  Reliability, 
•  Safety 

IN DIFFICULT CONDITIONS FOR:
• Advanced process controls
• Advanced performances & 

emissions monitoring

AT LOWER COSTS  ==>  PRAGMATIC INTEGRATED SOLUTIONS
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WTE AUTOMATIC WASTE PIT MANAGEMENT
WTE CRANES OPERATION MODES 
• Manual 
• Semi-automation (Feeding)
• Feeding automation
• Unmanned full automation:

• Feeding

• Stacking (Receiving)

• Mixing

• Recasting

• Operated either from :
• touch screen HMI panel in manual and 

semi-automation operator’s seat 

• or through Main User Interface (MUI) in 
unmanned full-automation

FULLY  AUTOMATIC PIT 
MANAGEMENT &  

REMOTE OPERATING 
STATION
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WTE CRANE AUTOMATIC OPERATION – REMOTE SYSTEM 
WASTE PIT MANAGEMENT EVOLUTION

VERSUS 
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• Fuzzy control concept 
• with integrated Infra-Red camera
• Operation in DCS

WASTE COMBUSTION AUTOMATION

MT

MARTIN infrared thermography
Arnoldstein WTE plant

Fuel bed temperature (1069 °C)

Fuel bed position (33 %)

MICC - IR COMBUSTION CONTROL
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« SNCR (SELECTIVE NON CATALYTIC REDUCTION) 
DENOXINJECTION OF AMMONIA OR UREA SOLUTION OR DRY IN THE COMBUSTION CHAMBER 
AT HIGH TEMPERATURE (800 – 900°C)

SNCR CONTROL IMPROVEMENTS
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PID VS MPC : AUTONOMOUS VEHICLE EXAMPLE
CHANGE FROM 
PROPORTIONAL-INTEGRAL-DERIVATIVE CONTROL 
FUNCTION (PID) 
TO 
SCNR+ WITH A MODEL PREDICTIVE CONTROL (MPC)
 
UREA SET POINT = ADVANCED FUNCTION (NOX, NH3, 
OTHERS?)   

SNCR CONTROL IMPROVEMENTS

steering

throttle
Car 

Model

Disturbances :
Rain, other road users…

trajectory



I  ccordhomme@cnim.comI WTERT NY I 4th October 2018 Page 26

SNCR+ WITH MODEL PREDICTIVE CONTROL

NOX RAW VALUES AT STACK 
WELL PREDICTED BY SNCR+ MODEL

PERFORMANCES INCREASE

SNCR CONTROL IMPROVEMENTS

DeNox 
Model

Disturbances :
Flue Gas Temperature, O2, …

Urea screw
NOx

NH3 slip

NOx [mg/Nm3] vs Time 

Predictions    DCS data
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TYPICAL DCS ARCHITECTURE PRINCIPLES
RELIABILITY, CYBER-SECURITY, BIG DATA, REMOTE ACCESS

Plant Management & 
Administration

Centralised operation & 
Monitoring

Data servers, 
automation application 

controllers

Functional packages & 
IO Acquisition

Office tools, Data Collect, CMMS 
stations…

Engineering, maintenance 
laptops

Protected external access (IT networks, Internet)

Operator stations

Automation & Process 
controllers

Remote distributed IO
Process, Switchboards, ..

Safety PLC Histo, Alarms, Backup 
stations

Communicating PLC, Packages & devicesSafety

3 – 4 stations
Post treatment, reporting, ..

5 up to 8 stations
Plant supervision, control 

& operation

2-3 redundant controllers, + 
safety PLC. Automation 

loops & logic

Typical for 2 lines
≈ 12 000 signals

3 to 7 000 wired IO / 
30 IO cabinets

≈ 150 communicating devices
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SIMPLIFIED FIREWALL ARCHITECTURE
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21 WTE PLANTS AUTOMATION BUILT IN PARTNERSHIP WITH 
VALMET100% OF THE NEW BUILD PROJECTS SINCE 2010
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CNIM DEDICATED APPROACH FOR DCS
FIELDS OF ACTION
• Development of Digital Control Systems in collaboration with DCS 

manufacturers
• Programming of the DCS logics

• Implementation of the plant’s views in the DCS

• Programming of the safety system logics

• Factory Acceptance Tests

• Commissioning of Digital Control Systems
• Technical assistance to customers

• Remote assistance (25 sites connected)

• On-site-preventive maintenance

• Training for operation and maintenance staff

• DCS upgrade

• Computer Assisted Maintenance Management System

AUTOMATION SOLUTIONS AND SERVICES 
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AUTOMATION & CONTROLLERS
CONTROLLERS & IO
• Based on reliable and proven technology
• Redundant controllers, 1 per line, 1 for common parts on redundant networks
• Independent Safety PLC for SIL rated loops
• Redundant remote IO bus (ethernet optical) and local star networks
• Profibus DP & Modbus TCP rings

DCS DATABASE
• Unique database distributed for all automation
• All mimic views available for any Op. station
• Zone based alarming & event logging
• Redundant buffered historian & trending tools
• Sequences, loop, logical, templates available
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SUPERVISION AND CONTROL
 SUPERVISION
• Each operator station with at least 2 x 24” screens,
• Each operator station can access any mimic views,
• Nb of views: typical for 2 lines ≈ 80 views (not incl diag, pop-ups, alarm & trending)
• Validated typical and standard objects (EEMUA 201/191)
• On demand trending tools, alarm filtering
• Packages remote operator station (TGU, Emissions, HV/MV)

AUTOMATION AND CONTROL 
• Proven models and functionalities
• Local and remote control through DCS
• Appropriate operating modes to help operator
• On-line monitoring of automatic sequences, logical loops, interlocks
• Pop-up for control loops face plate, motor and valves operations

■  
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SIMULATION 
TEACHER 
VIEW
It’s running!
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SIMULATION 
OPERATOR VIEW
A default on the fan
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Conclusion : I need to train a bit more! 
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SIMULATION 
OPERATOR 
VIEW
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COMBUSTION DIAGRAM
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CIRCULAR ECONOMY
MECHANICAL WASTE TREATMENT

FOR SORTING & MATERIAL RECYCLING

SYCTOM PARIS XVII, 
FRANCE C
ou
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WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)

• CONTRACT OBTAINED BY CNIM 
CONSORTIUM FOR DESIGN, BUILD AND 
OPERATE

• 45,000 TONS OF DRY AND CLEAN WASTE 
FROM SELECTIVE COLLECTION IN 
PARIS AND SUBURBS 

• CAPACITY 15 TONS /H 
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WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)

• CONTRACT OBTAINED BY CNIM CONSORTIUM 
FOR DESIGN, BUILD AND OPERATE

• 45,000 TONS OF DRY AND CLEAN WASTE FROM 
SELECTIVE COLLECTION IN PARIS AND SUBURBS 

• CAPACITY 15 TONS /H 
• 12 OPTICAL SORTING FACILITIES

• SORTING• UPSTREAM 
STORAGE
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CAPM: COMPUTER ASSISTED PRODUCTION MANAGEMENT 

• 12 OPTICAL SORTING FACILITIES

• LINKED TO DCS (DISTRIBUTED CONTROL SYSTEM) ADAPTED 
FROM FOOD INDUSTRY 

• GOALS : MEASURE PERFORMANCES & HELP FOR OPERATION

SENSORS : WEIGHT FOR EACH FLOW
upstream on inlet 
downstream on material storage

IMMEDIATE REPORTS 
Daily
By lot from one collection source
By team 
By recycled material

PRODUCTIVITY INCREASE
Automatic Baling 
No storage oversizing : 
continuous flow

WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)
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CAPM: COMPUTER ASSISTED PRODUCTION MANAGEMENT

EXAMPLE OF REPORT BY LOT  
FOR ONE COLLECTION SOURCE
• By recycled material
• By team
• In weights 
• In flows

WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)
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3 D SUPERVISION BY ZONES 
• Inlet and refuses
• Optical sorting and manual checking
• Storage and baling

WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)

CAPM: COMPUTER ASSISTED PRODUCTION MANAGEMENT
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WASTE SORTING FACILITY FOR PARIS XVII (SYCTOM)

3 D ANIMATIONS

• Stop (automatic)

• Run (automatic)

• Stop in degraded operation (manual)

• Run in degraded operation (manual)

• Maintenance

• In default 

CAPM: COMPUTER ASSISTED MAINTENANCE MANAGEMENT
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TROYES (FRANCE) –SDEDA  
• THE contract for a greenfield project in France in the last 5 years 
• CNIM turnkey DB supplier as sub-contractor of Veolia for a public service delegation  
• 1 line process  excl. CW 60,000tpa @ LCV 11.7MJ/kg
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CNIM LATEST REFERENCES IN BRITISH ISLANDS

 Avonmouth, Viridor 2019
EfW: 2 x20,6 t/h “DB”

South London, Viridor 2018
EfW: 1 x17.6t/h “DB” V

Wilton, Sita 2016
EfW: 2x29.2t/h “DB” V

Ridham Dock, MVV 2015 
Polluted Biomass : 

1x103MWth “DB” V

Shropshire, Veolia 2015
EfW: 1 x12t/h “DB” v

Cardiff, Viridor 2015
EfW: 2 x23t/h “DB” v

Gloucester, Urbaser 2017
FGT EfW :  1 x 23t/h “DB” 

Leeds, Veolia 2016
EfW: 1 x20.5t/h “DB”

DESIGN AND BUILD OF ENERGY-FROM-WASTE / FLUE GAS TREATMENT 
PLANTS

Legend: (D) Design , (B) Build , (F) Finance, (O) Operate/Own, (M) Maintenance, (T) Transfer, (FGT) Flue Gas Treatment
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CNIM LATEST TURNKEY REFERENCES IN UK

PARC ADFER North Wales Wheelabrator, 2019
EfW: 1x26.3t/h “DB” 

Legend: (D) Design , (B) Build , (F) Finance, (O) Operate/Own, (M) Maintenance, (T) Transfer, (FGT) Flue Gas Treatment

DESIGN AND BUILD OF ENERGY-FROM-WASTE / FLUE GAS TREATMENT 
PLANTS

 KEMSLEY Wheelabrator 2018
EfW: 2 x35 t/h “DB”
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BELGRADE (SERBIA) PPP PROJECT DELIVERY 
STRUCTURE
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KUWAIT - KABD 
CNIM, GIC AND AL MULLA CONSORTIUM 
SELECTED FOR THE WASTE TO ENERGY 
PROJECT IN KUWAIT 
PREFERRED INVESTOR FOR THE PROJECT OF 
EFW PLANT OF 1MILLION TONNES PER YEAR
DESIGN, BUILD, OPERATE & MAINTENANCE 
AND SPONSOR FOR FINANCING
FOR 25 YEARS FOLLOWING COMPLETION OF 
CONSTRUCTION
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AUTOMATION EVOLUTION FOR MUNICIPAL 
WASTE TREATMENT FACILITIES!

2018 EEC/WTERT Bi-Annual Conference 
Sustainable Waste Management: The Forefront of Innovation

NEW YORK (USA) October 4th – 5th 2018

Christophe CORD’HOMME - ccordhomme@cnim.com
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PROVEN, STATE OF THE ART AND PRAGMATIC CNIM 
AUTOMATION SOLUTION FOR WASTE MANAGEMENT 

Not new topic, but in constant evolution!

Reliable wide automation solution for waste management plant 

With strong partners and benefices of integrated experience of CNM

• Modern DCS with full redundancy and security

• Experienced project services for timely turnkey delivery

• Integrated process  control and safety systems

Comprehensive lifecycle services with performance monitoring solution, remote access, 
utilized industrial Internet, simulation…

Computer Assisted Production and Maintenance Management

• ILS = integrated logistic support

• RAMS = reliability, availability, maintainability & safety
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ROBOT  "BURN-E" 
"BASIC UTILITY REPAIR NANO ENGINEER"?
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TALLIN MAARDU (ESTONIA) – EESTI ENERGIA  

• Drivers
•Land fill tax raise of 20% to 30€/ton in 2015

•Heat network priority by law for renewable 
sources with subsidies : 50€/MWh for energy 
produced from renewable fuel (including bio 
waste)

• CNIM turnkey DB supplier
•Single line 31 t/hr at 9.3 MJ/kg 

•Thermal capacity per line: 80.2 MW 

•Steam output per line: 111.3 t/hr , 
43 bar, 403 °C

•Turbine generator output: 17MWel

•Heat production : 50 MWth
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BELGRADE (SERBIA) PROJECT FACILITIES 

FIRST EFW IN SERBIA AND THE 
BALKANS 
CNIM TURNKEY DELIVERY INCL. 
CIVILS 
• Single line 103MW therm 
• Capacity: 340k t/y
• MCR: 49t/h @ 7.8 MJ/kg 
• Location of the project: 
Vinca site in Belgrade
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CNIM LATEST REFERENCES IN BRITISH ISLANDS 

DESIGN AND BUILD OF ENERGY-FROM-WASTE / FLUE GAS TREATMENT 
PLANTS

Jersey, State 2011
EfW: 2x8.1t/h “DB”

Suffolk, Sita 2014
EfW : 1 x 15.8t/h  “DB”

Lincolnshire, WRG-FCC 2013
EfW: 1 x19.2t/h “DB”

Ardley, Oxfordshire, Viridor 
2014

EfW: 2 x 19.2t/h “DB”

Staffordshire, Veolia 2013
EfW: 2 x20 t/h “DB”

Teeside, Sita 2011
FGT EfW  1 x 10t/h “DB” V

Meath, Indaver (IRL), 2012
FGT EfW : 1 x27t/h “DB” 

Plymouth, MVV 2014
FGT EfW: 2 x13t/h “DB” 

Legend: (D) Design , (B) Build , (F) Finance, (O) Operate/Own, (M) Maintenance, (T) Transfer, (FGT) Flue Gas Treatment
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CNIM DEDICATED APPROACH FOR DCS : 
REFERENCES 
DEVELOPMENT, SUPPLY AND COMMISIONING OF A FULL NEW DCS: 
• Valmet DNA: Energonut - Lincoln - Tallinn - Stafford - Kogeban - CBEM - Oxford - Suffolk - 

Cardiff  - Ridhamdock - Shropshire  - Leeds – Wilton
• Siemens PCS7: Jersey – Flamoval
• Siemens T3000: Baku 
• ABB: Marseille
UPDATING OF AN EXISTING DCS: 
• Thiverval - Toulon - Selchp - Brive - Pluzunet
UPDATING OF SUPERVISION, UPDATING OF CONTROLLER ( METSO ), EXTENSION 
FOR DCS  : 
• Dudley – Wolverhampton - Stoke On Trent  - Thiverval
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CAMM COMPUTER ASSISTED MAINTENANCE 
MANAGEMENT
ILS = INTEGRATED LOGISTIC SUPPORT
RAMS = RELIABILITY, AVAILABILITY, MAINTAINABILITY & SAFETY
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Challenge Solution Results
Wide variation in waste 
composition

Automation system created over the years to support 
waste-to-energy plants
• Including advanced operator interface and analysis tools
• Plant wide automation and information system
• Both industrial and utility power plants

More operational 
flexibility

Differences in some properties 
with a significant effect on the 
Incineration process

Turnkey delivery from hardware design to
commissioning
• Green field plants and retrofit projects

Reliability

May lead to high process 
instability

Shared Journey Forward: Lifecycle services
including feasibility studies, availability services
and performance solutions
• Industrial Internet utilized e.g. in remote services

Availability

WHAT DO MODERN WASTE-TO-ENERGY PLANTS EXPECT FROM PROCESS 
AUTOMATION?

PROVIDE EFFICIENT WASTE VOLUME REDUCTION & ENVIRONMENTALLY FRIENDLY WAY TO PRODUCE ENERGY
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TYPICAL ENERGY-FROM-WASTE PROCESS 


