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DESY overview

About DESY

= DESY is the largest German research center for
particle and high energy physics.

= Was founded in December 1959 in Hamburg with sites
in Hamburg and Zeuthen.

* Functions:
Development, construction and operation of particle
accelerators for research purpose with photons as
well as particle and astroparticle physics.

Physikalische Institute
der Universitat Hamburg

Europaisches Laboratorium
fir Molekularbiologie

Max-Planck-Gesellschaft
zur Férderung der Wissenschaftene. V.
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DESY overview

Accelerators operated at DESY Hamburg
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DESY overview

DESY Hamburg campus
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DESY overview

DESY Hamburg energy consumption in 2017

1.7GWh

= Natural gas

m Heating

= Electricity
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What is Energy Monitoring and Management?

= Energy Monitoring

The purpose of energy monitoring is to collect data about when and how the

energy is consumed in an company. These data are then provided for energy
management.

= Energy Management

Energy management is the process of efficient monitoring and controlling of

the company’s energy needs, in order to reduce consumption, costs as well as
CO2 emissions.
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Why Energy Monitoring and Management at DESY Hamburg

Total energy consumption

2017 179 GWh 83,000 TCO2

(1) DESY energy consumption remains high over many years.
(2) Energy costs will continue to rise in the future.
(3) Very complex energy flows structure of DESY.

(4) Reduce network charges for electricity by load profile management
(German regulation).

(5) Improve our research center image.

(6) As tool for efficiency and integration with other systems.
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[ Offices & Laboratories ] :ﬁ

[ Metering ]E>[ Excel Data collection ]Ei>

[ Accelerators facilities ],:ﬁ

[ Excel Data Collection ]

Offices & Laboratories ] U ﬂ'
[ ) 4>

[ Metering ]I:> t[));stz

[ Accelerators facilities ],:ﬁ ﬂ ﬁ

[ EPICS Data Collection ] —

———>

» Invoicing

* Prognosis

KEnergy report \

= Visualization
» Prognosis
= Diagnose

* Invoicing

KLoad profile managemery

DESY. | Energy Monitoring and Management System (EMMS) at DESY | Narcisse Ngada, 24.09.2018

Page 10



EMMS at DESY

Overview energy meter (status 2013)

Total

Manually 90 40 30 4

Automatically 3 meters (Load 1 10 -
profile)

Read-out quartal guartal monthly quartal

Overview energy meter (status 2017)

Total

Manual 171 50 61 4
Automatically 382 3 10 1
Read-out monthly monthly monthly ~ monthly
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An overview of implemented tools for EMMS

» Data Bank (Oracle)

» Energy meter tool

* Energy report tool

» Visualization tool for load profile management

2013

2017

« MESSDAS, a suitable software for EMMS

2018 (09/14/2018)

« MESSDAS as central software for an efficient EMMS

2019 at DESY
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Achievements

1) Central database (Oracle)

o Zahler

Sl ml ] @t s | sewas | 3 |@0)

Eichstempel/MID-
Konformitatdatum

Herstelldatum

Einbauort Gebaude 30 Bl
* Digital * Zahlwerk

Zugehorigkeit “DESY © XFEL

[, Ablesung erfolgt manuell
[ Abrechnung durch Dritte

I

Ablauf der Eichfrist =~ -

Einbauort Raum / Standortbeschreibung

Zahler
Zahlername @@ Zahlernummer Alter Name erstellt durch
\AW-16D-1 A50A9G19000 | o leister 25-MAR-2015
AW-24-1 A50A9C 19000 [Kuhlturm LINAC 11 B
AW-42B-1 DA173E19000 |
AW-47D-1 \A50A9B-19000 [Kiihlturm PETRA Nord
BW-16D-1 5013687 |
BW-25-1 19827287-06 Brunnen 1
BW-25F-1 675154 Brunnen 4
BW-29-1 \ [Enteisenung
BW-30-1 613131 DORIS RO Anlage Geb. 30 -
Zahlerinfo | Zahler Eigenschaften Zahlerwerte History
Stammdaten Verbraucher
Medium Brunnenwasser - (%) Osmoseanlage DORIS in Geb 30 a
Zahlerfabrikat | B :
Einbaudatum li B Z

EGO0 028b

Bemerkung

|»

a7

Anlage im Rickbau (Stand Marz 2015)
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Zahlertool

Zahlerliste anzeigen
Verbraucherliste anzeigen

V1 Ablesung-Liste aushlenden

Verwaltung

Eingabepanel fir die Energiezﬁhler— [ﬁ

Einbauort Gebdude

Ablesedatum Aktueller Zahlerbestand

| Alle Gebdude

-]

05.09.2018 ~| [es2 Anzeigen

i Energiemedien Zihlerstand Einheit
| | Alle Medien j | | kWh Speichern
i Zahlername Einbauort Gebdude
:mz—§ 10
ST-16-1
ST-16-10
|| ST-16-14 Einbauort Raum
5T-16-2 EGO00 101 (Empore in der Litofenhalle)
ST-16-20
| ST-16-21
ST-16-22
| ST-16-24
ST-16-25
N 5T-16-26 Zahlername
| ST-16-27 | 5T-10-2
ST-16-3
5T-16-6 J Energiemedium
ST-16-8 | Strom
Zdhler suchen

’— Suchen |

Weitere Infos iiber den Zdhler | SchlieBen |

Verwalten p— &J
Importieren im Excel
Exportieren nach Oracle
I
I
SchlieBen
' e
f
||
|
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3) Energy report Tool

Energiebericht DESY Hamburg

Vérn Styg

< /i DESY-HH
[ DESY-Zeuthen
Uni Hamburg

1 XFEL

Side G

HERA Nord, Ost
und Sid

DEUTSCHES

ELEKTRONE"

Gruppe MEA2 - Verr Stand: Augt

Ubersicht Strom
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3) Energy report Tool

Energiebericht DESY Hamburg

Vérn Styg

| XFEL

Schenefeld [ D,ESY-HH

[ DESY-Zeuthen
] Uni Hamburg
] XFEL

Side G

Energiebericht XFEL L
Verbrauchsanzeige im Zeitraum

I 01.08.2018 vl bis I 01.09.2018 vl

10% erledigt
NKS15

o v

5{ ELEKTRONE!
Gruppe MEAZ2 - Verr
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DESY gesamt

Verbraucher Medium Verbrauch Bemerkung Durchschnittliche %
Bilanzraum DESY Hamburg (bis
31.12.15 lief die Stromversorgung
100 Strom 12.381.424 |kWh |des XFELs auch {iber den Zihler; seit 16.642 |kwW 100%
1.1.16 wird diese separat erfasst, s.
Bericht XFEL)

Bilanzraum DESY Hamburg (hier wird
neben der Versorgung mit

DESY Gesamt (Campus)|. . Fernwarme und Gas auch die

101 Warme 2.351 |MWh . " . 3.160 kW 100%
Warmeriickgewinnung der
Kryogenikanlage berticksichtigt);
ausgenommen AER 21

Bilanzraum DESY Hamburg + XFEL

Stadt- Bahrenfeld (aktuell h kei
102 @ Keine Daten m3 . reh.e (aktuell noch keine Keine Daten m3/h
wasser Unterzdhlung) ; ausgenommen AER
21
Gebaude
200|Geb 1,1a,b,c,de Strom 63.153 |kWh 85 |kw 0,51%
Gesamtes Gebaude inkl. 3a und 3b
201 Strom 63.258 |kWh Jund UV 3-33; ohne 85 kW 0,51%
Geb 3,3a,b !

Mobilfunkantenne
202 Strom 4.202 |kWh UV 3-33 (AMDS) 6 kW 0,03%
unklar ob nur Gebaude 3 oder

gesamte UST inkl. Geb 3a; Im Dez 16

203|Geb 3 Wirme 77 |Mwh _ e 103 |kw 3%
stehen geblieben; Neuer Zahler in
der Beschaffung
279 Geb 6 Strom 302 |kwWh 0 Jkw | 0,002%
280 Warme 28 |MWh 38 kW 1%
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Achievements

4) Visualization tool for electrical load profile management

Awuwn

N
| Lastmanagement DESY Tue 21 Nov 2017 15:53:32 | 2
Leistungsmaximum 21 ,D N e
1&
Gesamtpesy: 20,20 MW |
18 Trend
DEsY o T N
. ’
DESY Sender Siid *** 0 KW 7 . 0 H
RS 202 ., 15MinwertsoLL _ 56,67 % | °
,
DESY Sender Nord = 446 KWV N ’ 0 ¢
/' 15 Min-Wert IST 54,91 % .
PETRA ‘
H
LINAC Trend
Geb 47c (MvL) Sektorenversorgung Nermalnetz 207 KWW . Generator in Betrieb o8 . T - T T T T T i
LINAC (Beschleuniger und hirastruttur) 946 KW IS 1530 I153R00 IS3B00 14200 194500 154300 IS5LM0 ISSMI 15ST00 160043
Beb 4Tc (MvL) Versorgung Halle Normalnetz 311 kW . Generator gestért '—\fevbiu(h — - _'“i —_—
sqrena ——Spitze won DESY Leisturg ——Wierslstindiqe berk [ —
Gab 47¢ (MvL) Tunnelekiranten z.B. Vakuumpumpan o7 KW Kaltering 22,32§
Cab 4Tc (MvL] Magnatstromveraorgung 134 KW Kiitenzentrals 47d = E
PETRA Sender Sidlinks *** 1.461 KW Kiltezentrale LINAC ** ;‘1’5 E
PETRA Sender Siidrechts == 1.529 kW & ;
Rechenzertrum Trend ]
PETRA Magnete ** 1.726 KW 20,5
Rechenzentrum E
20 4 r
Krycqenikanlane FLASH 195 3
Kryogenik FLASH /AMTR 2.249 KW Kalleaniage FLASH 2 = £|
19 3
Kryogenik XFEL (1. Str) 2.732 KW Modulater 2 (ACC1 Ha) == ]
18,5
Kryogenik XFEL (3.5tr) 1 KW Modulator 3 (Gun H3) = 1
18 4
Wodulator 4 (ACCB+7 H3) ™™ ] |
Wodulator 5 (ACC4+5 H3) ™" 17,5 E
Wodulator & (ACC2+3 H3) = 17 é
. ; ) 16,5 7
*DESY ohne XFEL Beschieuniger. Kryo XFEL ist jedoch mit enthalten, wie unter Kryogenikanlage zu sehen. 4
= Berechnete Werte (Ermitett aus Strommessung) e T B
e — B e e B B o A B B A B !
2017-11-16 11-17 1117 1117 1117 11-17 11-17 11-17 11-17 11-17 1117 11-17 2017-11-17
! 21:07:05 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:31:05
Time

|—Gesamt DESY ——Gesamt DESY (15min Mittelwert) ——Leistungsgrenze
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5) MESSDAS (09/14/2018)

Server User
Energy meter
M E S S D AS® Zeitgleicher Zugriff von
jedem PC
Server mit Betriebssystem

? Windows Server und

Microsoft SQL Datenbank 7B
l Produktion
Zahler mit Impuls oder
Analogausgang M-Bus Cloud
z.B.

M-Bus IP Koppler auf dem

Instandhaltung
Werksgelande verteilt

bis ca. 30 Zahler pro Koppler

Zz.B:
Controlling

Hoher Informationsgehalt:
Menge und Leistung

Y 'Kopplung von Leitsystemen, kW — o /\
BDE-Systemen fur ¥
Produktionsdaten / SAP / m3h ~
Facility Management u.v.m. &
Nm/h v

Auslesung: medienunabhingig |
(z. B. Strom, Trinkwasser, Dampf, Druckluft, Stickstoff, Kiihiwasser, Erdgas etc.)

Zahler mit M-Bus

Alle 30 Sekunden |
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5) MESSDAS (09/14/2018)

B STARTCENTER [ngada] 1.0.3.8

= 2 % U

CHARTPROFILER Plantprofiler MESSDAS MESSDATA REPORTING

messdas WEB 4.0 Verwaltung

ADMIN EDITOR ADMIN ADMIN ADMIN ADMIN ADMIN
TAG Manager Plantprofiler Editor

d

MESSDAS ADMIN
Manual Input Bulk Insert

HOCHHUTH

ENERGY IN INDUSTRY
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Achievements ) i ) 5 )i JRSED) o= )

1) Electrical load profile management for network charges reduction (2017)

i ik Nilr’[i"lrv I
= .' | 1T
10000 I
Winter Sommer
o Shutdown Shutdown

Now. 15 Jan. 17 Mirz. 17 Apr. 17 Jun. 17 Mgz 17 Sep. 17 Now. 17 Dz, 17 Feb. 1B

= 20.95 MW Power Peak

= 7,146 operating hours appr. 1.5 Mio €
= |nvestment 200 k€ saving
= 1FTE
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Achievements ) S ) 5 )5 JESED) oo )

2) Cryogenic waste heat recovery

= Invest costs: 450,000 €
= Energie saving: 7.5 GWh / year
= Saving costs: 200,000 €/ year

Pumping unit Oil-water heat exchanger
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Achievements oESY energy “

3) ldentity inefficient working equipments

1600 250,0
1400
201
200,0 ¥
1200 - 180
171
163'
15
1000 - 7I
150,0 124 3
2
. o
800 e r 7 114
101
600 - 100,0
4 1
400 53 556 52 53
500 44 45
’ 38 Sg Tl
34
200 - 073 3133
r&& r&Qc) fPQ(c r&é\ ’\9@, r{?go, q‘;?;\'o ,\9'\'\’ ’19'\9’ ’\9.(3; q,d\’b‘ ff,b\(’o fﬁ'\’b q,é\ SN I I N I R I SN IS IR
O A A ‘RN Y (N
AV RS TP RS T
RN TP I 2SR CHRN PN
BJan HFeb M Mrz MApr B Mai MJun S 3 S
mJul mAug mSep mOkt m Nov m Dez = SW-25B-1 Geb 25b [m3]
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4) Reliable data base for energy consumption forecasting

25.000
—FLASH ——Real
—PETRA ——forecast
—DESY

At

- IRIIR AR o 'HFI‘!I* LI AL

T T "|| | ' u ||I
L

10.000

|]!'|I

5.000

Accelerators power consumption [kW]

I:FH— |_F = - a =

Year 2017

DESY. | Energy Monitoring and Management System (EMMS) at DESY | Narcisse Ngada, 24.09.2018 Page 26



Achievements PESCICTY

5) DESY Hamburg energy flow in 2017

useful heat

194.149m3 boiler 7.347 MWh
Natural gas
Cryogenic
41.046 MWh forFLASH
and XFEL
6.483 MWh Compression Chiller
11.850 MWh FLASH I+l
Electrical Energy 150,552 MWh 5.735 MWh LINAC
6.240 MWh DESY
232 MWh REGAE
46.831 MWh PETRA
5.513 MWh HERA
. §.100 MWh Data Center
B Heating Energy [MWh]
Electrical E \Wh
[ Electrical Energy [MWh] 18.522 MWh Offices, Laboretories etc.

[J Natural Gas [m3]
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Next steps...

= [ntegrate all counters in the new MESSDAS software for automatic
data collection at short and regular intervals.

» |nstallation of news meters over the next 5 years.

= Detailed metering of buildings and large facilities.

= |nvestigation for more opportunities to save energy.
= Energy efficiency through process optimization.

» Raising the energy awareness of employees.

= More FTEs for the project.
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Some sticking points...

= Better communication between departments (behavioural, technical and
organisational obstacles).

= Automatic load profile management.
» Data exchange with existing process control systems.

= Visibility of energy data across the organization.

Nevertheless...

= Only who knows his energy flows, can control them!

= Only who knows his energy consumption structure, can find savings
potential!
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M

= Better communication between departments (behavioural, technical and
organisational obstacles).

Some sticking points...

B file:CSS/SDS/mkk/Energiemanagement/Lastmanagemententwurf. css-sds EI@
Action
Lastmanagement DESY Thu 20 Sep 2018 11:39:33 ‘
JE—
17 18
LINAC [Beschleuniger und Infrastruktur) 979 kw 16\ b iy, J}? . Rechenzentrum 988 kW
148 R o i I
A ’/
s £
DESY (LRSS A TR Kryogenikanlage
i
DESY Sender Sid 531 kW / Kryogenik FLASH /AMTF 1.745 kW
ook
DESY Sender Nord CiEW, Kryogenil XFEL (1. Str) 2.603 kW
PETRA Kryogenik XFEL (3.Str) 1kw
Geb 47¢ [MvL) Sektorenversorgung Nermalnetz 218 kw . -
Leistungsmaximum 21,20 MW Teststinde
Geb 47¢ (MvL) Versorgung Halle Normalnetz 327 kw
Geb47c [MvL) Tunnelektranten z.B. Vakuumpumpen g5 kw | Leistung DESY & 20’71 MW DESY Sender Siid Test *** 0 kw
Geb 47¢ (MvL) Magnetstromversorgung 134 kw DESY Sender Nord Test *** 0 kw
PETRA Sender Siidlinks *** 1.775 kw = Geb&ude 36 Undulatortesthalle ** 91 kW
PETRA Sender Siidrechts *** 1.697 kw 15 Min-Wert SOLL 63144 A DORIS CaTs-Sender (MHF-g) *** 0 kW
PETRA Magnete *** L728kW | 95 Min-Wert IST 62’50 0% | Geb 70 10T Sender Gleichr. (MHF-g) *** 0 kw
Fenster-Teststand FLASH H3 (MHF-p) *** 9 kw
FLasi
Generator HERA West
Kélteanlage FLASH 2 ** 177 kw v :
cenaes Generator in Betrieb .
Modulater 2 [ACC1 H3) *** 167 kw
Modulater 3 (Gun H3) *** 111 kw | Generator gestort .
Modulator 4 (ACCE+7 H3) *** 220 kw
Modulator 5 [ACCA+5 H3) *** 166 kW | Generator HERA Ost e L
Modulator 6 [ACC2+3 H3) *** 173 kW | Generator in Betrieb . .
Generator gestort .
XFEL
Leistung 9,59 MW
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Some sticking points...

= Better communication between departments (behavioural, technical and
organisational obstacles).

= Automatic load profile management.
» Data exchange with existing process control systems.

= Visibility of energy data across the organization.

Nevertheless...

= Only who knows his energy flows, can control them!

= Only who knows his energy consumption structure, can find savings
potential!
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Many thanks to...

» Eva Leister (Head of EMMS team — DESY Hamburg) for her nice
pictures and contribution to this presentation,

= JoOrg Eckoldt (Head of magnets power supplies department — DESY
Hamburg) for his suggestions to this presentation,

= You for listening.
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