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Omfattande reparation Tryckkarl P1 Hasselbyverket
Anna Gabrielsson 2025-04-03
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Vartaverket

Produktion 2023: 2 783 GWh varme
372 GWh el

Ang- och hetvattenpannor

Fast biobransle, bioolja,

och eldningsolja

Bristaverket

_ Hammarbyverket
Produktion 2023: 954 GWh

varme 200 GWh el
Angpannor
Avfall och fast biobransle

Produktion 2023: 1 452 GWh varme
Varmepumpar och hetvattenpannor

El och bioolja Ingen elproduktion.
Restenergin i avloppsvattnet fran Henriksdals
reningsverk tas tillvara

i vdarmepumparna
Hasselbyverket

Produktion 2023: 334 GWh
viarme 75 GWh el Angpannor

Hogdalenverket
Trapellets

Produktion 2023: 1 633 GWh varme 217
GWh el

Angpannor Avfall, returtra

och bioolja
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Bakgrund till projekt Aterstallning Tryckarl P1

Hasselbyverkets pannor P1, P2, P3 fran 1959

Tryckkarlens originalkonstruktion omfattar tatstdllda tuber med asbesthaltig murning/stampmassa

Underhallsarbete P1 tryckkarl revision 2022 avbrots da sanerat omrade var asbestkontaminerat

Projektet tillsattes december 2022

Ytterplat

Asbesthaltig Isolering

Gastat plat

Asbesthaltigt Murverk/Stampmassa
Eldstadstuber

4 2025-04-02 g StOCkhOlm
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Syfte och mal med projektet
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Genomfora atgarder for att aterta Panna P1 i drift sa snart som mojligt

P1 ska klara en livslangd till ar 2031
P1 ska vara aterstalld och tas i drift under driftsdsong 2024/2025

P1 ska kunna leverera samma prestanda som innan pannan togs ur drift 2022

2025-04-02
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Aterstillning P1

Asbestsanering P1

. Mekanisk aterstallning tryckkarl
Byte panntuber till panelvaggar
nya samlingslador
nya stérre manluckor till OH

-Sanering asbesthaltigt material

Aterstallning Tryckkarl P1

. El och Automation
Aterstillning instrument
Integrering SNCR i 6verordnat styr
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Asbestsanering P1

Genomforande

* Pannal ar otillganglig pga. asbestsanering
* | takt med rivning hittas mer asbest =>

* Omfattning Okar, tidplan forlangs

Aterstillning P1

TG1

Forstudie Forprojektering 162

Juni 23 Dec -23

Besiktning av atkomligt tryckkarl Upphandling entreprendrer

Budgetforfragan— inga svar «  Planering genomforande

Beslut om alternativ utifran
- atgdrder asbestsanering
- pannans skick

* Beslutsunderlag tas fram,
granskas

7 2025-04-02

Tidslinjer
TG3 Avslut TG4

Mars 23 T Apr 23
* Slutbesiktning, provtagning godkand.
e Asbestzon friklassas 12/3

* Avetablering asbesttilt

* Sammanstélla miljddokumentation

50-70 man
under mest
intensiva
perioder

Projektering Installation pa site Driftsattning Avslut TG4
Apr -24 -
P Nov-24 Mars -25 Nov -25
+ Detaljkonstruktion * Installation/ montage *  Kall driftsattning Slutdokumentation
* Granskning tredje part * Tathetskontroll * Varm driftsdttning Atgarda ev. restpunkter
+ Godkand konstruktion * SAT, OAT * Intrimning Sammanstilla erfarenheter och
+ Férberedande arbeten * Installationskontroll, * Utbildning slutrapport.
besiktningar - Provdrift

* Prestandaprov

g stockholm
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Erfarenheter Asbestsanering P1

Uppforande asbestzon tar lang tid

Komplicerad rivning nar pannan ska aterstallas

Mer asbesthaltig murning i pannan an kant

* Finsanering i flera omgangar pga. att mer asbest hittats

Arbetsmiljoaspekter

* Arbetspass i talt begransas pga. varme, arbetsmiljo

* Arbete pa olika hojder har medfort begransningar

* Olika konstruktion for klippsbalkar/tuber pa pannvaggar

» Sdkra konstruktion vid rivning

8 2025-04-02
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Aterstallning tryckkarl - Tilldelade entreprenérer

Kanadevia
INOVA

Tryckkarl
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Kompletterande rivning
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WORKING FOR THE FUTURE
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Omfattning reparation tryckkarl

* Nya panelvaggar och samlingslador

* Ny upphangning for brannare., brannarskap hangs pa panelvaggar.
* Fler insprutningspunkter for SNCR

* Storre manluckor

« Grundomfattning: OH tuber byts i alla de yttersta stradken
 utékad omfattning: Ett helt tubpaket i OH byts ut inkl. samlingsldda

e Taktuber som demonteras under asbestsaneringen byts

* Stagbalkar pd norra och sédra viagg vid OH kommer att ersittas.




Byte av ganntuber
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Installation panelvaggar
Inlyft med kran

16 bitar (18mx2m) lyfts in med kran

Personalparkering avstalld under 2-3 veckor

Tillfalligt hal i pannhustak

~\
n

e Kranuppstallning pa kommunens mark - tillstand

e

* Vid varje lyft sparras delar av Hasselbyverket av

e
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Installation panelvaggar - bilder
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Utmaningar/Erfarenheter Aterstallning

Gammal anlaggning som varit avstalld sedan 2021

e

* Upphandling nytt tryckkarl da P1 var otillganglig pga. asbestsanering Wk | " 'ﬁf
; ; 'a771‘:

* Tredjepartskontroll av tryckkarl startade efter asbestsanering=> utékad omfattning

* Flera ventiler gick inte att manovrera => utbyte eller omfattande service => utdkad
omfattning

* Lang leveranstid for ventiler som maste bytas ut
 Lickage befintlig utrustning/ror vid provtryckning, driftsattning => utékad omfattning

« Atgarder avs. instrumentering, armatur under driftsdttning = utékad omfattning och
tidplan

» Vaderfaktorer medfor begransningar vid driftsattning

14 2025-04-02 g StOCkhOlm
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Utmaningar/Erfarenheter Aterstallning

Arbetsmiljo, siakerhet

» Sakerhetsutbildning for alla (BAS U) ger tydlig kvittens pa att de tagit del av information
* Bristfallig framforhallning avseende accesser/smart id

* Problem med entreprendr som slappte in personal till bodar innan de hamtade ut kort
Dokumentation

* Befintliga originalritningar saknas till viss del

* Dokumentation fran ombyggnationer saknas delvis

* Markning av befintliga ventiler pa plats var bristfallig

Tidplan

e Snav tidplan, inga marginaler for férseningar

e Kort om tid forberedande arbete och detaljprojektering
* Intensiv montageperiod samtidigt som revision/totalstopp
* Fler projekt pagar samtidigt i direkt anslutning till P1

e Utdragen driftsattning medfor begransad mojlighet for drift efter mars

15 2025-04-02 g StOCkhOlm
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Short introduction of the KVI Team

 Jef P. Hansen, Commercial Director
* Sgren Borup, Project Director
* Rikke Brandi Sgrensen, Contract Manager



A joint history since 1960 — a strong integration
since 2011
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A long history since 1898 — a strong integration

Est. Jan.
2018

2021 Integration
T 2022 2

|
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Portrait of
Kanadevia
Corporation

Foundation:
Listed:

Head Office

CEO & Chairman
President & COO
Capital

Group employees

Group companies

1881 (Incorporation 1934)
Tokyo Stock Exchange, Prime
Osaka/Tokyo

Sadao Mino

Michi Kuwahara

JPY 45.4 billion (31.3.24)
12,148 (31.3.24)

162 (31.3.24)



Service operative model 2022
Full technology view

Cat. 2 Project management — Zurich
Cat. 2 Engineering — Zurich

CoE Zurich
Cat. 2 Tendering — Zurich

United Kingdom & IRE
Service Center — KVI and partner

Western Europe

Service Product Center c0OEM — ESTI
Nancy

Office France — Paris

RG services — Troyes

22 Kanadevia Inova Company Presentation | April 2025

~
Nordics & Baltics
KVI Denmark branch office in Stockholm

J
~
Nordics & Baltics
Service Center — KVI Denmark, Holsted &
Copenhagen
KVI (J6nk6ping)

J
<

RG Services
Zeven & Schwandorf

-

Central Europe
SBE technology (boiler engineering,
execution)
Service Center in Poland

~

Central Europe
Service Center (erection) — Braschwitz
Engineering — Cologne
Service Center (manufacturing and other
services) — KRB )

N
Slovakia
Engineering — Levice

Milan

Engineering HUB & Service Center Italy

Kanadevia
INOVA



Selection of active projects

23

Riverside 2, WtE

Escondido AD

Kanadevia Inova Company Presentation | April 2025

Newhurst, WtE

Bellegarde, Service

Emmenspitz, WtE

Salarium, Service

Jonképing AD

-—

.

Westfield, WtE

Dubai, WtE

Rockingham, WtE

Kanadevia
INOVA



Kanadevia
Facts about Kanadevia Inova Denmark A/S  'NOVA

Provides upgrades and services to waste-to-energy and Kanadevia Inova Denmark (KVI), formerly known as Hitachi
biomass plants of all brands, as well as new biomass boiler Zosen Inova announces the acquisition of Danish-based
plants. Babcock & Wilcox Renewable Service A/S.

_ _ _ _ The signing and closing both took place on 28 June 2024.
Established in April 2017, but experience dates back to
1933. KVI's new team has a strong presence in the Nordics. This
region boasts a high density of waste-to-energy and biogas
plants and therefore presents good growth prospects in plant
life cycle solutions, service and retrofits. It also complements

Head office in Holsted, Denmark. Branch office in Kista,
Sweden.

the geographical footprint and technological capabilities of
KVI’s Service.

Certified according to 1ISO 9001, ISO 3834-2, 14001 and
45001.

175 employees (130 white-collars and 45 blue-collars).

Available 24/7 at +45 7240 7465

Kanadevia
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Extensive repair and upgrade of Boller
Pressure Part, Boiler 1
Hasselbyverket Stockholm Exergi

Conversation of boller pressure parts with
“loose” tubes to boiler panel walls

Wood powder fired boiler



Project Description

The scope of supply was project management,
engineering, design, manufactuing, delivery, disassembly,
installation, commissioning, testing and documentation
for boiler pressure part restoration at Hasselbyverket in
Stockholm, Sweden. The existing boiler was built in 1959
and Stockholm Exergi has decided for a nearly complete
re-vamp of the boiler pressure parts.

In general, the new gas-tight membrane panel walls (tube
size ¢ 60,3 x 5,0 mm and pitch 80 mm) was installed in 1st
Pass. Panel walls were reinforced with beams HEB180.
New panel walls was delivered with necessary openings
for burners, sootblowers, SNCR and mandoors.
Connection between the new panel walls with existing
walls with lose tubes was done with conversion headers.

Kanadevia
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Basic scope of supply

Furnace walls

Gas tight casing around superheaters

Gas tight casing on economizer roof, 3a Boiler roof
Installation off existing boiler tubes in boiler roof
Clipping beams: Engineering and Technical Solution
Boiler support structure: Mandatory supports
Restore ash hopper.

Refractory

L 0 N O U A W N RE

Circulation Calculations

10. Structural Calculations

27 Kanadevia Inova Company Presentation | April 2025

11. Mechanical installation

12. Measurement and adjustment boiler load cold and
hot

13. Documentation
14. Option A — Replace superheater tubes current material.

15. Option B — Replace superheater tubes improved
material.

16. Option E — Replacement of one clipping beam.
17. Option F — CFD Calculation

Kanadevia
INOVA



Time Schedule

Startup on site, we carry

Engineering and out as much work as
purchase of possible before we Start delivery of Delivery of as-build
manufacturing review the new panels main components Pressure test documentation
15.12.2023 04.03.2024 11.06.2024 09.07.2024 28.08.2024
(&) 10
Contract The siteis Start up on Start installation of Mechanical review Final Handover, incl.
15.12.2023 closed until the site again new boiler parts of the boiler and Final documentation
new panels are 10.06.2024 11.06.2024 handover P1 18.09.2024
manufactured 29.07.2024
09.04.2024

Kanadevia
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Natural circulation evaluation

The aim of this task was to calculate the natural circulation for the existing (old) boiler and for the
new boiler after re-vamping. The results were compared and evaluated

Steam

* For thermal modelling of those 2 boilers calculation
program PPSD (Power Plant Simulator & Designer) was e
used steam [ 1%

* Two models and calculations were made: for existing
(old) boiler and for new boiler after revamping.

Feedwater In

* Both calculations are made for 100 MW heat output, p
= 69 bara (steam outlet pressure) and the same not

. ) ¥« Heat Input
mentioned input data.

: Furnace Tube
| or Riser (Heated)

Downcomer
(Not Heated)

Simple Natural or Thermal Circulation Loop

Kanadevia
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PPSD Model — Old (Existing) Boller
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Circulatio 14.17
PT2AFW
243mis i 1PTOCRF DCsFW
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Existing boiler — circulation system for the entire boiler

Kanadevia
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PPSD Model — New Boller

New boiler - detailed circulation system for Front Wall

Kanadevia
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?PSD Model — New Boller

hoeod 000 Simbcar_34 PressureDrop_332 [ ECHBOIIEE
geod 0.00 mm
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o =R =R

New boiler after
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New boiler — circulation system for the entire boiler Conclusion:
Calculation results show little improvements of natural
circulation ratios in all boiler walls for new boiler after
revamping compared to existing (old) boiler.

For example, for Front Wall natural circulation number for
new boiler after revamping is 14,71 compared to existing
(old) boiler 14,17. Kanadevia
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Boiler Design

In general, the new gas-tight membrane panel walls (tube size g 60,3 x 5,0 mm and pitch 80 mm) will be installed in
15t Pass. Panel walls are reinforced with beams HEB180. New panel walls will be delivered with necessary openings
for burners, sootblowers, SNCR and mandoors.

Connection between the new panel walls with existing walls with lose tubes will be done with conversion headers.

Operating pressure [Bar g] Design pressure [Bar g] Design temperature [°C]
Tube panel walls 75 84 300
Bottom header panel walls 75 84 300

75 84 300

Conversion header panel walls

Kanadevia
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Original scope of supply
Boiler materials

All materials are with EN10204-3.1 certificate

Bottom header 16Mo3 ?219,1 x 25,0 EN10216-2
Top header 16Mo3 ©?219,1 x 25,0 EN10216-2

34 Hasselbyverket

Kanadevia
INOVA



Superheater materials

o [
[mm] T

--_-- 1|
| Kl

SH1 Bottom 13CrMo04-5 @33,7 x4 EN10216-2

SH2 bottom 25 set 10CrMo09-10 31,8 x 3,2 EN10216-2

Kanadevia
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Kanadevia
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Man ufacturing of the headers
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Dellvery to site and preparatlon for Ilft |n
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Lift-in of the first boiler panel wall
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Boiler assembly
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Challenges in the project process

* Asbestos remediation can be a bit unpredictable — « The corrosion on the existing superheater tubes was
start-up on site was approx. 2 months delayed due to worst than expected and therefore it was necessary to
longer asbestos remediation time. replace an entire superheater instead of just individual

tubes

« Existing header material — SE made the decision to * The entire upper part of the front wall was replaced
change the header because there was thin material in with new loose pipes
nozzles due to old injuries form grinding / inspections.  « An additional delivery was also the installation of
The conclusion was that that only changing all the hangers for the burners — the old hangers were
nozzles would have been more expensive and also removed, calculations for new ones were made and
difficult to perform NDT. the new ones were delivered and installed.
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Project Conclusion
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Bagyvaeg center. samme

» The first pressure tests revealed 3 different leaks in - | cazegam, kote som forvaeg.
the existing boiler tubes ' Y .. | ——

* Measurement and adjustment of the boiler load in
Cold and Hot conditions - It has been optimal to
execute both cold and hot measurement and
adjustment to secure a correct load on the supporting
point and the external steel construction.

* The first tests are showing a better boiler performance
than before.
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