DH Pipe Lifetime Management opportunities
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Production Installation

“Product Lifecycle” of DH Pipes

Operation

-

Overview on relevant national
and European standards and
acknowledged rules of
technology for DHC

"

~
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Established methods &
Ongoing research
activities

Restauration

\

-

National research
project DH pipe
restorations —

with Cured-in-place
pipe (CIPP) systems

.

~
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“Product Lifecycle” of preinsulated bonded DH Pipes

Production Installation Operation Restauration
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“Product Lifecycle” of preinsulated bonded DH Pipes

Production Installation

ﬁelevant Standards \

» AGFW FW 401 Installation and calculation of preinsulated K D|m§n5|on O,f the pipes \
. L . e (Quality requirements of the
bonded pipes for district heating networks aterials

» EN 253 Bonded single pipe systems for directly buried hot
water networks — Factory made pipe assembly of steel
service pipe, polyurethane thermal insulation and a casing of

e Requirements for material
interfacing (e.g. welding methods)
e (Qualification requirements for the

polyethylene; ers | q g i
» EN 13941 District heating pipes — Design and installation of wor er§ €.6. Underground working,
. . L sleeve installer)
thermal insulated bonded single and twin pipe systems for k Fic /

directly buried hot water networks
kEN 448, EN 489, EN 14419, EN I1SO 9001, ... /
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“Product Lifecycle” of preinsulated bonded DH Pipes

ﬁelevant Standards

»

»

o

EN 13941 District heating pipes — Design and

installation of thermal insulated bonded
single and twin pipe systems for directly
buried hot water networks

~

J

AGFW | Energy

efficiency association for heating, cooling and CHP

Operation

\

Max. temperature change rate of 10 K/h
Number of full action cycles (depending
on pipe character)

Operation temperature level (up to 120°C
and max. 140°C for max. 300h/year)

Etc.

/
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“Product Lifecycle” of preinsulated bonded DH Pipes

Production Installation

Operation

ﬁelevant Standards \

» EN 13941 District heating pipes — Design and
installation of thermal insulated bonded
single and twin pipe systems for directly
buried hot water networks

» AGFW FW 510 - Requirements for circulation
water in industrial and district heating
systems and recommendations for their

operation
k Etc. /

AGFW | Energy efficiency association for heating, cooling and CHP
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 Water treatment techniques

e QOperation mode (low-salt or salty water)

e Conditioning

* Monitoring of water quality

e Hygienic, toxicological and
environmental aspects

. /
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“Product Lifecycle” of preinsulated bonded DH Pipes

Operation

Relevant Standards \
(Fe broperty | unit_llowsalt___|saly
»

Electrical > 100 -
conductivity at 25 °C A | 1058 >30-100 1500
Appearance clear, free of suspended substances
pH value at 25 °C 9.0-10.0 9.0-10.5 9.0-10.5
» AGFW FW 510 - Requirements for circulation Oxygen mg/| <01 <0.05 <0.02
water in industrial and district heating _
. . Sum of alkaline earth mmol/l <0.02 <0.02 <0.02
systems and recommendations for their (hardness) CdH)  (<0.1) (<0.1) (<0.1)

operation
k /
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition

assessment

/Established methods \

» Crawler eye (for hooded channels)
»

»

N Y
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition

Production Installation Operation
assessment

(e N

stablished methods

>

\4

Crawler eye (for hooded channels)

Statistic methods of service lifetime prediction
e Number of full action cycles
e Number of damages per km trace

Leak detection

» Water losses (refills per year)

N /
www.upgrade-dh.eu
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https://www.upgrade-dh.eu/images/Publications%20and%20Reports/UpgradeDH_Del2.3_CatalogueOfInstrumentsAndTools.pdf

“Product Lifecycle” of preinsulated bonded DH Pipes

/Established methods

» Crawler eye (for hooded channels)

*  Number of full action cycles

*  Number of damages per km trace
» Leak detection
» Water losses (refills per year)

&Thermal imaging (via airplane, drone)

~

» Statistic methods of service lifetime prediction

J
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Condition
assessment
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition
assessment

ﬁ\going research activities \
Current maintenance strategies
» National research project on Maintenance
Jtechnische Gebrauchsdaueranalyse” |II I‘II II I |I I |I

strategies DH - “Instandhaltung-FW*
» RISE Plug Method 0 | | | |
Maintenance Inspection Repair Refurbishment Renewal

» Collection of statistical data — ,AGFW Damage
» ConSOIIdatlon Of the Internatlonal researCh mevent-oriented  mtime-oriented  mcondition-oriented  m risk-oriented

Database”
results within the framework of a new IEA DHC
Task Shared project

» Finalised national research project on
AGFW | Energy efficiency association for heating, cooling and CHP Page 11

Production Installation Operation
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operational life span analysis of heating grids—
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition
assessment

Design Production Installation Operation

ﬁ\going research activities \

» National research project on Maintenance

strategies DH - “Instandhaltung-FW* e N\
» Collection of statistical data — ,AGFW Damage Improving:
Database e statistical lifetime models

» Finalised national research project on e thermal ageing models
operational life span analysis of heating grids— o damage accumulation theories
Jtechnische Gebrauchsdaueranalyse” K /

>

v

RISE Plug Method
» Consolidation of the international research

results within the framework of a new IEA DHC
Task Shared project
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition
assessment
Ongoing research activities AGFW)
Bestands- & Schadensdatenbank
» National research project on Maintenance Netzerwolng v Auswertmgen Bedenngsarieitng Datenschutz News Kontk
. Alle Unternehmen
strategies DH - “Instandhaltung-FW* U R
Dlem.':i::i::::fe"! gibt thnen ene Obersicht ber die Schadensrate nach Nutzungsdaser Gber alle Unternahmen, dic Schiden erfasst haben, Mittets des Filters konnen Sie u. &, die zeithche Darstellung nac
» Collection of statistical data — ,,AGFW Damage " P
Database” E..
» i
:
» Service live in years
» Source: Exemplary overview of various piping systems from AGFW Bestands- & Schadensdatenbank

Current Information on Database (01.09.2020):

e Acquisition status (iventory): approx. 41,000 data records
e Acquisition status (damage): approx. 1,200 data records

AGFW | Energy efficiency association for heating, cooling and CHP
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“Product Lifecycle” of preinsulated bonded DH Pipes

Ongoing research activities

»

»

»

»

»

National research project on Maintenance
strategies DH - “Instandhaltung-FW*
Collection of statistical data — ,AGFW Damage
Database”

Finalised national research project on
operational life span analysis of heating grids—
Jtechnische Gebrauchsdaueranalyse”

AGFW | Energy efficiency association for heating, cooling and CHP

Condition

assessment

ﬁw information on:

EN publ

.

~

material degradation of the individual
system components (PUR-foam, steel, PE
casing)

Aging processes

Failure criteria

ications

Villalobos F., Hay S., Weidlich I., Wolf I. "Design, Construction, and
Operation of a Monitored District Heating Pipeline System", Journal of
Pipeline Systems, Engineering and Practice, August 2019, Volume 10 -
Issue 3, American Society of Civil Engineers, 2019.

Hay S., Villalobos F., Weidlich I., Wolf I., "Analyses of Axial Displacement
Measurements from a Monitored District Heating Pipeline System", In:

Energy Procedia, Volume 149, 16th International Symposium on District
Heating and Cooling, DHC2018, 9—12 September 2018, Hamburg.
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https://ascelibrary.org/doi/10.1061/(ASCE)PS.1949-1204.0000388
https://www.sciencedirect.com/science/article/pii/S1876610218304685?via%3Dihub

“Product Lifecycle” of preinsulated bonded DH Pipes

Ongoing research activities

»

»

»

»

»

National research project on Maintenance
strategies DH - “Instandhaltung-FW*“
Collection of statistical data — ,AGFW Damage
Database”

Finalised national research project on
operational life span analysis of heating grids—
Jtechnische Gebrauchsdaueranalyse”

RISE Plug Method

AGFW | Energy efficiency association for heating, cooling and CHP

assessment

Condition

Drilling | | Combined
machine torque
wrench &
sensor )
Connecting
Connecting / device
device using AV UV |~ Piece of
bearingin rig 7 f é ? fj plastic
Hole saw — SISO 4 K N S stiff plate
Plug —_ | ol [o] [¢ Support
Ny

o S —— JreimiGte = = ==~

ipe for testin

/

~Aluminium
tube glued
on plug

Source: IEA DHC - Annex XIlI final report Effects of Loads on Asset
Management of the 4th Generation District Heating Networks
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“Product Lifecycle” of preinsulated bonded DH Pipes

Condition

assessment

ﬁ\going research activities \
“Status assessment, ageing, lifetime prediction and
» National research project on Maintenance asset management of District Heating (DH) Pipes”
strategies DH - “Instandhaltung-FW*“
» Collection of statistical data —, AGFW Damage Project objectives
Database”  There is a need to revise the current Standards in
» Finalised national research project on order to gain more realistic results
operational life span analysis of heating grids— * Improve calculation rules and models for lifetime
,Technische Gebrauchsdaueranalyse” prediction of DH pipes
» RISE Plug Method e Suggestions for the revision of the current
» Consolidation of the international research Standards and Recommendations

results within the framework of a new IEA DHC K Further information (participation): here /
Task Shared project
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https://www.agfw.de/index.php?eID=tx_securedownloads&p=1026&u=0&g=0&t=1599055869&hash=693d9e70c38a613ea6f8fdef24f00e2ee0e3c322&file=fileadmin/user_upload/Forschung_u_Innovation/Laufende_Projekte/Annex_TS_6/IEA_DHC_Annex_TS6_Workshop_Description.pdf

“Product Lifecycle” of preinsulated bonded DH Pipes

Restauration

Glgoing national research project: \ SAERTEX-LINER® Pressure
“Possibilities and restrictions of district —

heating pipe restorations — with Cured-
in-place pipe (CIPP) systems” — FW-Liner

Inner coating with styrene barrier (%
remains after curing process

Supported by: Federal Ministry [ GRP-Liner (ECR-glass, resin)
% for Economic Affairs supports external and internal loads
and Energy

Outer foil with styrene barrier

Reinforced light protection foil
on the basis of a decision
by the German Bundestag

Source: SAERTEX multiCom®

AGFW | Energy efficiency association for heating, cooling and CHP Page 17



“Product Lifecycle” of preinsulated bonded DH Pipes

Restauration

~

Identify the imperfect
Q part of the pipe

n Create access to the

effected area

Pull in the flexible tube
of fiberglass plastic

Source: SAERTEX multiCom®

AGFW | Energy efficiency association for heating, cooling and CHP Page 18



Step ZJ

“Product Lifecycle” of preinsulated bonded DH Pipes

1. Zugang zu der undichten Leitung wird hergestellt.
2. Der SAERTEX-LINER® H,O wird eingezogen.

Source: SAERTEX multiCom®

AGFW | Energy efficiency association for heating, cooling and CHP

| SAERTEX

‘e

ultiCom Hzo

Restauration

Pressurise the flexible
tube

Harden the system with

ultra violet light

~

/
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“Product Lifecycle” of preinsulated bonded DH Pipes

Step 3 J

3. Druckbeaufschlagung und Aushartung mittels UV-Licht.

Restauration

The restored pipe will
be reconnected to the
grid

And enter into service

~

/

Source: SAERTEX multiCom®
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darum
fernwarme...

denn sie ist stubenrein und hilft,
CO, zu vermeiden.

—
ot

fernwarme ¥

rein ins haus.

Sebastian Grimm
AGFW - Research &
Development

+49 69 6304-200


mailto:s.grimm@agfw.de
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