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Spot the difference!

On the way towards automated fault handling in
district heating buildings
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M Heat exchangers

M Control system and controller

W Actuators

m Control valve

M Customer's internal heating
system

M Leakages

M Inferior gaskets
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Vanligaste felet, kundens interna system

B Radiatortermostater saknas/ar trasiga

B Kundens begarda temperatur ligger mycket nara, eller hogre
an, fjarrvarmesystemets framledningstemperatur

m Daligt injusterade radiatorsystem

m Avsaknad av reglering av floden i sekundara kretsar

B Varmvattencirkulation saknas

W Daligt tryck i expansionskarlet

B Luft i systemet

B Onodigt stort flode i varmvattencirkulationen

B Varmvattencirkulationen inkopplad fore forvarmaren
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 Enkat med ca 50 FV-bolag i olika storlek
e Pataglig variation i svaren pa fragan om forekomst av specifikt fel.

1. Forekommer aldrig
2. Mycket sallsynt
3. Sallsynt

4. Vanligt
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This paper suggests 3 laxonomy for Lbeing deviasing panemns in disaa heaing [DH] cusomer dag.
The rasonomy conmins seweral Gl kbl inended o repester informasan abour Galrs in rhe D6
sysiems Dl cause devianons in aestomer dan. This fasonomy = needed because the D indusiny &
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Swerdish D64 weli ses. Thwe evabuasion was carmed a5 3 survey sy The resuls fram the survey wers
campled, and S finalized sersion of te deviagion cuuse Qapnomy was produced. The study indudes
rhe results of Sie survey smdy and the Bnalized version of the d AVESon £ 8 TN T
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1. Introduction

Digtrict heating (D) systens have been identified 25 an
esential part af the Ruiure, smat ensgy seems besed on
renewable energy sourcss [1]. This & due to the DH systems”
inherent ability o utilize ol fusl or heat resouncss that woukl
athensise go o waste [2 | However, the curment DHs ystems ave to
undergo sgnificant improvements o ulfl their ole in futue
energy systens. One=o MNthe main aress ol improvement would be o
decrease the distribution temperaturs: o the Emperabures of the
Tourth generation ol district heating (AGDH)) [ 3]-A reduction of the
Emperature levels would make it posble o inchde Lirger
ameunts ol waste-to-energy and geothermal and solar thermal
heat sources [3] & would also ingease the power-to-heat ratio in
comibined heat and power (CHP) plants [4] make it posible o
integrate mone kw-temperature excess heat [5] and decrsase the
heat ksses from the DH sysiens [6].

= (evsipoadiog sather. Depacemeet of Soengy Seareces, Raulty of Esgerang
Lol Limiwessing, PO, B UL SE- 201 O Lusd, Swedes.
Bl s e s gy e [ S M e,
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T a large exctent, the high-bemperabure levels in the aument DH
syskems are due o fults in the systens that case high reburn
Eemperaunes [7| Thersfore, this study looses on the detection of
ithe Fadis that cause high distribuion temperatunss. In this sudy,a
fault & not only broken @mpanents but rather something that
cause the system, or pant of the setem, o pedom poady. Such
izsues indude summer bypass valves and leakages in the DH sys-
fEm [2) A Lrge number ol Lults also appear in the asiomer in-
stallations [2). Thus, the aurent DH systems contain many Rulis
ithat nesd tobe detected and correded o reach kwer iemperatune
levels Howeever, successful Bult detection will be an even mone
impartant aspect in Rbwe ow temperaune DH systems Such
syskems will be sgnificantly mor cost-semitive o unwanbsd
Emperature incrsaies dus o the heat sources included in the
sysiens, 25 has been shown by Averfalk and Wemer [8]

Many Laulis in the DH syiems manifst thensebhes in DH
customer data, where they appear 25 deviations in e typical heat
e pattems and temperahae levels [9.00]. i would thas be
possible o detect them by analyzing custamerdata. One important
contributar to the suwees of Gt detection will be o uliz
i ferent Infor mation and Commumnication Technaologies (KCTL KT
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Kalla: Mansson et al, A taxonomy for labeling deviations in district heating customer data, Smart Energy 2 (2021) 100020

1
|
] |
| : i
|
| I |
| I '
| ' : 29
| | . 30
| [ |
| | !
| | I
| I !
| [ |
I I :
I | : 28
|
| \ I |
| . . [ ' ‘
| | —_ : | 29
| - !
T
| . —. : '
| 26
| e
20 I :
| 31
| : 32
| I
| I A
' |
: 133
|
|
|
| 35
| t 36
|
|
|
34
Cold water
22
37



Level 1:
Cause of Deviation

Level 2:
Component

Faultin Primary System District Heating
Fault in District Heating Metering
Fault in Heating System

Faultin Domestic Hot Water system

Customer installation

Component list
Component list
Component list

Component list

Level 3: Level 4: Level 5:
Fault description Action Status

Changed unit

Repaired Handled

11 Text description — Maintenance planned - Partly handled
Setting changed Not handled
Other

Specified for date

Altered heating needs

Altered business in installation

Altered complementary heating supply
 Energy efficiency measures

Fault fixed earlier

Intentional shut-off

Unintentional shut-off

Other

— Text description * Actions -~ Status

Specified for date

Fig. 3. Overall structure of the deviation cause taxonomy.

Kalla: Mansson et al, A taxonomy for labeling deviations in district heating customer data, Smart Energy 2 (2021) 100020



Cause of deviation

Fault in Primary System District Heating

Component
Air bleed valve Fuse electicity supply
Bypass valve Manometer
Differential Pressure Pipe
Drain valve Service connection isolating valve
Fitter Thottle valve
Flushing valve Other
Cause of deviation
Fault in Heating System
Com;lomnt
Actuator Safety valve
Balancing valve Shunt group
Circulation pump Shut-off valve
Control valve Thermostatic radiator valve
Controller/Control Temperature sensor, indoor

Expansion vessal

Fan coil unit

Filling valve with check valve
Filter

Heat Exchanger

Manometer

Radiator

Temperatune sensor, cutdoor

Temperature sensor, secondary retum
Temperature sensor, secondary supply

Underfloor heating
Ventilation unit
Other

Cause of deviation

Fault in District Heating Metering

Communication unit

Flow sensor

Integrator

Temperature sensor, return
Temperature sensor, supply
Other

Circulation pump
Caontrol valve
CaontrolleriControl

Heat exchanger
Manometer

Component
: Faulty communication
1
| Other disturbing equipment
I
: Meter reading system
: Vaidation system
: Other
[
]

d
Cause of deviation
Fault in Domestic Hot Water System
Component
Actuator Mixing valve
Balancing valve Shut-off valve
Check valve Tap water mixer with mixing valve

Temperatune sensor, mixing valve

Tem perature sensor, secondary retum
Temperature sensor, secondary supply

Other

Kalla: Mansson et al, A taxonomy for labeling deviations in district heating customer data, Smart Energy 2 (2021) 100020



Fault in Domestic Hot Water System Control valve Stuck in open position Repaired Handle

Handled: 2020-10-21

Fig. 4. Example of how an actuator stuck in an open position may be labeled according to the taxonomy.

6

Kalla: Mansson et al, A taxonomy for labeling deviations in district heating customer data, Smart Energy 2 (2021) 100020



Dokumentera mera!




Prediktivt underhall!

Fjarrvarmever
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Prediktivt underhall!

4 N

Hej Henrik!

Det verkar som om det finns
ett fel i din fjarrvarmecentral.
Svara pa detta meddelande
om du vill att vi skall
undersoka det.

Mvh
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Fraga:

Ar det ndgon som tycker att prediktiv felavhjilpning ar fel vag att ga?
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Tack

for uppmarksamheten och ga hem och dokumentera mera!

Henrik Gadd
070-597 02 23
henrik.gadd@hh.se
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