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Water Footprint

Water footprint of food

1 slice of bread
litres litres ‘ litres litres
1 glass of wine 1 glass of apple juice 1 glass of orange juice
litres ' litres I , litres l ’ litres
I cupof cofee [appie |

litres litres litres i litres

_ 1 bag of potato crisps h)m‘lurgu
litres litres litres ﬁ lltres

Average water footprint for a number of common food items. Credits: FAO 2012, elaborazione FAO WATER
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Recycling / food and drink manufacturing

https:/iwww.etl.fi/media/aineistot/ymparistovastuun-katsaukset/elintarviketeollisuusliiton- v l t \
ymparistovastuun-katsaus-2016.pdf a me ,
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Elintarviketeollisuuden tuotantoon suhteutetut ymparistovastuun

tunnusluvut.

Tuotantoon suhteutetut tunnusluvut 2012- 2016
@ Kuutiometreina raportoidut tuotannon maarat on tulkittu tonneina
SELITE VUOSsI 2012 VUOSI 2013 VUQSI 2014 VUOSI 2015 VUOSI 2016
Sahkoénkulutus (MWh/tuotetonnl) 0,19 0,21 0,21 0,42 0,19
Lammonkulutus (MWh/tuotetonnl) 0,28 0,36 0,30 0,32 0,29
Kokonalsvedenkulutus (m3/tuotetonnl) 3,16 3,41 3,26 3,30 3,16
Jateveden méaara (m3/tuotetonnl) 2,42 2,78 2,82 2,93 2,35
Kaatopalkkajatteen maara (kg/tuotetonnl) 2,48 2,31 1,67 1,13 0,66
Blojate (kg/tuotetonnl) 10,67 6,22 14,00 14,14 1,31
Vastauksia 23 22 21 23 19

https://www.etl.fi/media/aineistot/'ymparistovastuun-katsaukset/elintarviketeollisuusliiton-
ymparistovastuun-katsaus-2016.pdf
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Reliable measurements -> Control, Optimization —> performance
Increase and savings

Advanced
process control

Analyzers,
measurements

© Weaswe

Process
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Prosessi tietamys - Vedenkayttokohteet
Valio case

* Meijereilla on kaksi runsaasti vetta kuluttavaa kayttokohdetta:
jaahdytys ja pesut. Jaahdytykseen kaytetaan tietyilla laitoksilla
pintavetta, joka palautetaan lammonsiirtimen jalkeen takaisin
vesistoon. Maito on herkasti pilaantuva raaka-aine, ja siksi
tuotteiden laadun kannalta olennaista tuotantohygieniaa
yllapidetaan pesuilla. Veden kulutusta pyritaan vahentamaan
suosimalla panospesujen sijaan vetta ja kemikaaleja
saastavia kiertopesuja, optimoimalla prosessilaitteistojen
Kiertopesuja ja kierrattamalla kayttokelpoista vetta.
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Laboratory measurement is not enough

6000
5000 Quality control of
4000 centrate water
mg/l 3000 based on infrequently
2000 taken lab samples
1000 P IS not adequate

.;
4
0 &
10.12,

*
30.11.100:00 51210 0:00

10000 151210000 201210000 25.12100:00 30.12.100:00

l valmet LS < Laboratory

3500

Lab sample represents 3000 —

centrate quality at that . P .2

specific moment: —— :’«f "V_s;"‘i‘: .

- After a half an hour 1000 7 « AN,
the situation can be 500

completely different! e o vis e ez e ow

B vaimet LS <> Laboratory
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Level of automation
Valmet DNA - One Platform for All Needs

* Same platform for different types of controls
* Process, machine, quality, drive controls and optimizations

* Asset management solutions

Field device and vibration monitoring

* Integrated Safety related controls
* Benefits

One user interface and alarm handling
No links between systems

One history data collection and trending
Common engineering tools

Spare parts and trainings

b

HE I (’?
Process controls

INTERNAL

Integrated Safety
Instrumented
System

- Machine Condition
Monitoring

- Field device

asset manag.

{ e (e e

= =

- - é Quality controls

and optimizations

Machine controls
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Example Effluent treament plant Data
Discovery

Solving the process problems with dataming / analysis
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Data analysis
Steps

collecting the data from different sources available

verifying the applicability of the data

going through the process and known correlations

problem definition in terms of the data
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Models - Proposal

» Utilize the online quality predictor model structure for the ETP data
— Tag importance discovery (Extremely Randomized Trees classifier)
— Train a prediction model with selected important tags
— Analyze the results and find
* Tags indicating the reaction performance
* Tags affecting the reaction performance
— Create a residual model for
* performance indication and
* advisory system
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Hand Valve monitoring
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Valmet Hand Valve Monitoring

Ensure that hand valves are correctly set in different phases of production

Service description
- Hand valves are equipped with smart sensors measuring valve opening angle

+ Sensors are connected wirelessly into gateway, which is connected to VII
platform via mobile network

+Visualization, connecting the ID’s to valve names and other functionalities (e.g.
alarms, etc.) are shown in the operations panel area in Valmet Customer
Portal

- Can be accessed also by mobile devices

Benefits

Quick overview on the status of important hand valves helps in preenting
human errors




Hand valve monitoring

* Hand valves are equipped with smart sensors
measuring valve opening angle

* Sensors are connected wirelessly into
gateway, which is connected to VII platform via
mobile network

* Data sent over network is anonymous, i.e. only
artificial ID, temperature and angle

— Data is sent when there is a change in angle and every
15 minutes

* Visualization, connecting the ID’s to valve
names and other functionalities (e.g. alarms,
etc.) are shown in the operations panel area in
Valmet Customer Portal

-\

Ive#1, 0°
Gateway

'/

Valve #5, 90°

INTERNAL

Valmet
Industrial
Internet

Valmet Customer
Portal

o [varme [oos ]

#1 Valve xyy 0°, status OK

#5 Valve xyz 90°, status not OK
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KPI general view, small tabs / buttons — All valves

Asset reliability optimization — Equipment variable current status — Valves

* Larger amount of
valves visible
simultaneously

Purpose Equipment type Equipment ID Current value Expected value
Equipment current status Valve All Variable X Variable Y

Valve | Valve | Valve | Valve
1 2 3 4 5 6 7
Valve | Valve | Valve | Valve | Valve
10 11 12 13 14
Valve | Valve | Valve | Valve | Valve
17 18 19 20 21
Valve | Valve | Vvalve | valve | valve | valve
22 23 24 25 26 27 28

Valmet >

* Further information
available in a tooltip

* Grey color indicates
iInsufficient data flow
or other problems
with data

| Valve name: Valve 1
Current value: X
Expected value: Y
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Reporting , follow up
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Environmental applications are working on the top of Valmet DNA

Information system

Control Room Operator
* On-line monitoring of emissions
» Condition monitoring of AMS
* Alarms
» Emission forecasts
* System monitoring
(data collection and calculation)

DNA Info server

* DNA Historian &
DNA Calc calculation
tool

* DNA Emission
Monitoring

Router/
firewall

Switches

Office

Maintenance
Web display and reports for * Maintenance of
analyzing emissions user interface,
Authority reporting and reports and
declarations calculations
Updating and managing of

parameters (limits, coefficients)

Remote Users
» Access to portal and
web reports
» Access to DNA Eco Diary
* (SMS message from
emission limit violations)

Office Network
Intranet

Portal & DNA
Operate Server

DNA Info Server

([eafonarsss =

Options:
* DNA Eco Diary)

DCS

Back-up disk

CIM-10 server for data buffering

- (redundant if needed)
A.nazc[-:-r AMS connections to reporting
(AMS) * Via DCS

 Direct connection to DNA Info
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Displays, Reports + Eco Diary

Daily, Monthly, Annual

* Diplays, Automatic
reports available with
trends

— Daily, monthly , annual
reports

* Eco Diary

— Enhance management of
environmental information
and knowledge

INTERNAL

0
| Boller status Calculation status
4! Normal operation @ Minute level

& Hourly level @ Daily level ]

@ Validated NOx concentr.

W Validated SO2 concenty.

B Validated dust concentr.

EX N

8 Validated CO concentr.

BLODE

8 NOx limit value 502 limit valve 8 Dust limit valve 8 0O limit valoe
I
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6%02
Valmet 3(0)
' CP DAILY REPORT ) "“j’zms >
LCP MONTHLY REPORT Valmet Prningime: 322110 125 2904
012008 Priingfime: 172003 1452 1620
Nox Disturbance Times 8.07
Daily imit value Hourly it vane Wx 802 D ©0 02 HO Pesme
600 mgim?(n) 1200 mgim(n} h h h h b h h
PR = R, 30 00 00 00 00 00 00
o = |2 55 e e 30 00 00 00 00 00 00
Day mgimin) - t t t t t 20 0,0 0,0 0,0 0,0 0,0 0,0
0 29,5 ] 165 000 000 000 165 30 00 00 00 00 00 00
95,3 0 1,89 0,00 000 0,00 189 %0 0,0 0,0 00 00 0,0 00
155 0 137 000 000 000 L3 20 00 to 00 00 o 0o
|24 0 143 0,00 0,00 0,00 1,43 v ’ ’ v v ’ v
DNA Report 253,7 ] 135 000 000 000 13 5 00 00 00 00 00 00
%33 [} 165 000 000 000 L85 3 60 00 00 00 00 00
i 2106 0 1,18 0,00 0,00 0,00 1,18
g y 9 " g 30 00 00 00 00 00 00
¥ Comimurnity 1314 078 000 000 000 078
licati st 115 000 000 000 L5 W00 00 00 00 00 00
T-applications 1 2 PO “n mn  am An  an  an  na
J-Calculation Maintenance L LCP YEARLY REPORT Valmet >
J-administrative Tools 540 2009 Printing time:  01.07.2009 14:44
205 s02
J-Manual Data Enfry m3
3184 Monthly limit value 48 hourly limit value
J-DMNAreport m0L 400 mg/m3(n) 440 mg/m3(n)
1868
J-LoopBrowser 1437 Cleaning  Measuring
2439 Monthily 48 Hourly Mormal - Startup/  Equipment  System Total
EI---TI’EﬂdS 2326 Average Exceedings Operation  Shutdown Malfunction Malfunction
N BLS Month mgime(n) R t t t t t
1-DNAUSE e r— 95,1 0 17,71 0,00 0,01 0,00 17,72
J-MACH tliz February 93,0 0 16,37 0,00 0,00 0,01 16,38
; ; 1332 March 165,4 0 25,53 0,00 0,00 0,03 25,56
J-Diary Entries 204z April 191,3 2 2596 0,13 0,00 0,01 26,09
J-Report Scheduler 1855 | May 24,8 1 12,59 0,00 0,82 0,00 13,40
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1-Plant Management spplications oy 0 000 000 0,00 0,00 0,00
7
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- 210,
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; 24,8 0 0,00 0,00 0,00 0,00 0,00
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g Summary
oo Negative concentration value is set at zero
@ Search Concentration value exceeds the emission limit value or

Add CEMS entry
DM&ecoDiary settings

- Emissions Display
I-DMAmust

- {& Add environmental entry

over 3% of the validated 48 hourly mean values excesd 110% of the limit value.
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Remote measurement monitoring and reporting
Wastewater plant measurements fleet management

* Service description

— Remote around the clock monitoring of
measurements fleet

— Includes predictive maintenance, raporting,
diagnostics, remote conditioning and
maintenance.

— Necessary alarm notifications and reports to
operator and management

* Benefits

— Continuous plant process optimization

— Best process efficiency with timely scheduled
conditon-based maintenance

— Accurate resource allocation

— Accurate and reliable measurement data at
all times

4
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Case:
Tampere Viinikanlahti

Target: Optimization of
the whole sludge
process




INTERNAL

“Optimizaton is possible only with reliable online measurements”

Process optimization

Tampere Viinikanlahti, Finland The solution:
Wastewater plant treats municipal and industrial

wastewater, about 70 000 m3/day. Online measurements with
The challenge: control applications

* Get solids rate in centrate water reduced
* Running the process manually in optimal way is difficult

» Laboratory analysis done twice a week to follow up the plant
performance

* Pumping from the clarifiers was adjusted on the basis of visual
detection

- Adjustment was carried out by changing pumping
sequence length

» Sludge drying process in centrifuges was based on continuous
visual inspections

- Dry cake and centrate water appearance was evaluated
and polymer feed was adjusted accordingly

The solution:

* Online measurements

* Also good opportunity to test technology for the new
wastewater plant (to be started up 2024)
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Background for project

* For optimizing the whole sludge process we can get
remarkable savings and also reduce polymer dosage in

the dewatering

* An important issue was also to get solids rate in centrate
water reduced

* Running the process manually in optimal way is difficult




Originally sludge amount was not measured out of total flow

Pumping from the clarifiers was adjusted on the basis of visual
detection

Adjustment was carried out by changing pumping sequence
length

Sludge drying process in centrifuges was based on continuous
visual inspections

— Dry cake and centrate water appearance was evaluated and polymer
feed was adjusted accordingly

Laboratory analysis is done twice a week to follow up the plant
performance

INTERNAL
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* Measurement devices were acquired ¢ The project is also a perfect
In order to have exact data from the opportunity to test new technology for
process the coming new Sulkavuori
underground treatment plant which is

* Incentives were polymer feed _ _
estimated to start in 2023

optimization, decreasing energy

consumption and savings in dry cake < Our target was to optimize whole

transportation costs sludge treatment process instead of
optimizing only centrifuge operation

Valmet >



Viinikanlahti wastewater treatment plant
Cleaning process
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Savings In sludge dewatering

Compared to laboratory measurements
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Valmet SDO Control Application unit

Dewatering concept, unigue offering

Valmet TS Sludge centrifuge

Valmet TS
for pipeline
installation

Sludge
management

| Valmet DS
4 for conveyed

Centrate cake

water

~ Valmet SDO
Control
Application
Unit

INTERNAL
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Centrate TSS Dry Cake TS interactions

Manipulated variables

Polymer | ~ Torque _ I~

Difficult to control with separate loops , easy with Valmet SDO MPC technology

Controlled variables

Valmet >
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Tampere wastewater Viinikanlahti case

3 pcs Valmet TS glass lined DN 80 sensors ( glass lined )
1 pcs Valmet LS
1 pcs Valmet DS
For one centrifuge Valmet stand-alone SDO application

The project was started up September 2015
The acceptance by end customer January 2016
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Story of Tampere Water, Finland, with Valmet SDO

Measurements verification

Valmet TS compared to laboratory Dec 1, 2015 - Feb 4, 2016
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[
> 4.0
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—@—Laboratory
3.0
Valmet LS compared to laboratory Dec 18, 2015 - Feb 4, 2016
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0
Valmet DS compared to laboratory Jan 12 - Feb 4, 2016
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The values are even better now
Results August 2016

Plant size: 230 000 PE e Dried cake content has increased about 1-
2% from 29,7%

- Savings in transportation costs due to
smaller density of the dry cake

*  Polymer consumption has decreased
almost 40% from 8 kg/ton

* Easy to test different polymer, quality of the

Sludge pumping from primary clarifier
- Energy savings about 37%, 5000 €

— Thickness after the primary clarifiers has
increased: 1,5%—-> 3,5% (by using TS-
measurement)

- 32% less sludge to treatment

polymer
Digester e Savings:
~ Solid content has increased from — Less material is circulated = 10 000 €/a

(0] — 80,
gg(t)irtrcl)izueftit)ons 8%. Energy and gas — Less polymer used in the dewatering =
49 000 €/a

Solid content of centrate water is now . -
: — Higher total solids in the dry cake = 80
(0]
50% lower from 2500 mg/l before starting 000/€/a (iransportation costs)

the project

Service contract with Valmet for the measurements was signed in 2017
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