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Targets of Energy Management Systems

= Basic power metering

= Demand management

= Cost centre management

= Remote control

= Power quality monitoring

= 3P-Strategy: Measure it — manage it — fix it!
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Transparency for your grid!

Ethernet/LAN

e.g. 20kV grid

)
Uirkleistusy L1-LY

UMGS507E UMGS507E

Supervision TR 1

* Short term interruptions
* THD-V

« Transients

Supervision TR 2

* Short term interruptions
* THD-V

« Transients

PQ Supervision Main Suppl
*« EN50160

* Maximum current * Maximum current

o « Emax. « Emax.
» Power u.tlllty side BBRES oot oy
« Generating facts
« Short terms interruptions Pulse inputs
« Transients
« Gateway

RS485 Modblus

UMG 96S

Cost Centre Management

» Measure Energy Consumption
« Precise Cost Allocation

» Compare Energy Efficiency

System software PSW professional

« Data base connection MySQL or ACCESS
» Topology » Power Quality
« Cost centre analysis via Excel Macros * Overload Monitoring



Power Quality

/ Monitoring

Power
Management




3P-Strategy

Janitza UMG 510:
|- ENS50160 Standard
{1 }--- - Famon oot ey
‘Communication:
- TCP/IP, Intemet

Janitza portable MRG 503LG(F):
for network analysis

Janitza UMG 507:
X Supply reliability
3 Monitoring of short term interruptions

Janitza Prophi:
PFC Controller

NN
NN

Janitza UMG 503 - 507:
Cost Center Management
Monitoring of power consumption, ...

Monitoring all main grid parameters
Replacing analogue meter

= Power Quality Monitoring
= Power Quality Solutions

= Power Management

_Janitza

tieetrenigaano 6th of March 2008: Power Quality Monitoring, Management &
Solutions Issue: 10 marzo 2008 Slide: 5



3P-Strategy

PQM

= Measuring

= Supervising

= Controlling

= Discovering
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3P-Strategy

Communicatio
n

Energy
Distribution

Solutions
Know How
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3P-Strategy

More Transparency for your Grid!

* Power Quality Monitoring
= Power Management
* Power Quality Solutions

Combining the 3Ps Janitza offers from monitoring the
power quality and identifying possible problems, up to
the counter-measures with appropriate solutions
everything out of one hand:

~Janitza Measure it — ManagFe it — Fix it!
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Office Building in Hong Kong

Systerm: MySQL o

One Database with three difTerent
catalogs.

Catalog 1 = Values Building 1

Catalog 1 = Values Building 2

Catalog 1 = Values Building 3

Database Server ===
==

Building 1 Building 2 Building 3

PSWprolessional
maximum 255 devices

PSWprolessional
maximum 255 devices

PSWprolessional
maximum 255 devices

UMGSOTE Fthernet UMGSO7E Fthernet UMGSOTE Fthemet
LIMGO6S — LIMGY0S — UMG99S _—
S 23ma i 2ama
—0-L '
=T | ST
up to 31 devices ... up to 31 devices ... up to 31 devices ...
| RS485* | | RS485* | | RS485* |
|maximum cable length: 1000 m| |maximum cable length: 1000 ml |maximum cable length: 1000 m|
2l £ 2




Iceberg Analogy

€

Reduce Electricity Costs E
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,Real is what we can measure.*
Max Plank



Reduce Electricity Cost

Implement fact based electricity reduction concepts

Reduce peak demand through load management

Optimize energy purchase by precise demand forecasts

|dentify energy inefficiencies and waste of energy

Review and reconcile utility bills to identify mistakes

Precise measuring and sub-billing of electricity cost
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Reduce Electricity Cost

Identify energy inefficiencies and waste of energy

Motor n) = 93.8 Motor ) = 89.7 Delta (only) = 4.1 %

Peons. = 23.45 Peons. = 24.55
kW kW Delta =2 42%

Savings 1000h > 84 €
Electricity Cos 3000h > 252 €
(0.08 € / KWh) 6000h > 504 €
8760h > 735 €

Purchasing motor < 1000 € ROI < 1.5 years (energy saving)

Life expectancy = 10 years > EARNINGS = 6247 €
Janitza
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Energy Management - PM

Proactive managing of the electrical loads and

energy distribution considering topics such as:

* Emax. — Demand management
= Cost centre management
» Monitor overload (THD, I, balancing, ...)

= Data logger

~Janitza _ -
===glgctrenighano 6th of March 2008: Power Quality Monitoring, Management &
Solutions Issue: 10 marzo 2008 Slide: 14




Demand Management

= Avoid costly peak tariffs from power utilities

= Avoid overload of distribution system (e.g. breaker tripping)

P in KW

|H|H|HH|H|II..
=

Daily load cycle
W Peak cutting, savings
B Target value
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Demand Management: Hotel in Switzerland
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without Emax

DETAILINFORMATION

DETAILINFORMATION

Rechnungsnummer
Vertragsnummer

Preisstruktur

610 463 297
XXX XXX XX

top1: Spezial

Hotelbetrieb

Rechnungsnummer 610 463 297
Vertragsnummer XX XXX XX Hotelbetrieb
Preisstruktur top1: Spezial

Verbrauchstabelle 01.01.2004 bis 31.03.2004

Bezugsart Zahler- Zahler-  Differenz Ablese- Ver-  Preis pro Betrag in CHF
Geratenummer stand alt  stand neu faktor i i Einheit

verbrauch stromiiber- in CHF

verbrauch

Leistung
74635398
Leistung 572.1 634.4 62.3 6 373.8kW 10.1000 3'775.38
Wirkenergie
74635398
Hochtarif 143'071 156’631 13'560 6 81'360 kWh 0.1400 11'390.40
Niedertarif 29'724  32'598 2'874 6 17'244 kWh  0.0820 1'414.01
Blindenergie
74635398
Hochtarif 46'689 61'017  14'328 6 85'968 32’544 53'424 kvarh 0,045 2'404,08
Niedertarif 9'440 10'926 1'486 6 8'916 6'898 2'018 kvarh 0,045 90,81
Zwischentotal 19'074,68
Zuschlag fiir Sekundarmessung 9 % von CHF 19'074,68 1'716,72
Rundungsdifferenz -0,02
Total exkl. MWST 20'791,40
Mehrwertsteuer 7.6 % von CHF 18’071.95 1'580,14
Total inkl. MWST 22'371,54

Abziiglich Teilrechnung(en) inkl. MWST

Rechnungsbetrag inkl. MWST

e —
( 22'371,54

Comparison of monthly utility billing:
Hotel operation: Kitchen, sauna (w/o pool) ...
Key customer tariff, CKW Luzern

Cost w/o Emax.:
Cost with Emax.:

{5 he Ki

22 371 SWF
15017 SWF

ke, Hirschengraben 33, 6003 Luzern Briefe: Postfach, 6002 Luzern

Telefon 041 249 51 11, Telefax 041 249 52 22, Internet www.ckw.ch, E-Mail ckw@ckw.ch

Unternehmen der agpo

Verbrauchstabelle 01.01.2004 bis 31.03.2004

with UMGS507Emax

Bezugsart Zahler- Zahler-  Differenz Ablese- i k] iver Ver-  Preis pro Betrag in CHF
Geratenummer stand alt  stand neu faktor i i Einheit

verbrauch stromiiber- in CHF

verbrauch

Leistung
74635398
Leistung 6244 6344 10 6 60 kW 10.1000 600
Wirkenergie
74635398
Hochtarif 143'071 156’631 13'560 6 81'360 kWh 0.1400 11'390.40
Niedertarif 29'724  32'598 2'874 6 17'244 kWh  0.0820 1'414.01
Blindenergie
74635398
Hochtarif 46'689  51°017 4'328 6 25'968 32'544 0 kvarh
Niedertarif 9'440  10'326 886 6 5316 6'898 0 kvarh
Zwischentotal 12'804,41
Zuschlag fiir Sekundarmessung 9 % von CHF 12'804,41 1'152,39
Rundungsdifferenz -0,04
Total exkl. MWST 13'956,80
Mehrwertsteuer 7.6 % von CHF 18'071.95 1'060,70
Total inkl. MWST 15'017,51

Abziiglich Teilrechnung(en) inkl. MWST

Rechnungsbetrag inkl. MWST

/ 15'017,51

Savings:

Per quarter:
Per month:

{5 he Ki

Unternehmen der agpo

ke, Hirschengraben 33, 6003 Luzern Briefe: Postfach, 6002 Luzern
Telefon 041 249 51 11, Telefax 041 249 52 22, Internet www.ckw.ch, E-Mail ckw@ckw.ch

7354 SWF
2451 SWF




Optimize Equipment Utilization

Prolong equipment life by identifying stress factors, e.g. high
harmonics, unbalanced systems, transients, short term

interruptions, over current or over voltage.

= Optimize use of existing distribution equipment capacity

to delay or eliminate capital expenses
= Compare the performance of facilities or processes

= Active load management to cut-off peak loads, e.g. eliminate

costly peak demand tariffs, avoid overloading or tripping of

breakers
~Janitza
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Improve System Reliability

» Time stamp and event recording support failure tracking

e Set threshofdg(e:mI e g.:!l i arn IrYC\J’BFlgrré ?eggnoc_liso
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Continued Processes

* Voltage Dips are known to cause problems with continuous
manufacturing processes.

~Janitza _ -
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Continued Processes

= Paper Mill

= Chemical Processes

= Cable factories

= Plastic industry

= Rolling mills

= Semiconductor industry
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Remote
Monitoring

~Janitza — il
===glgctrenighano 6th of March 2008: Power Quality Monitoring, Management &
Solutions Issue: 10 marzo 2008 Slide: 22



Typical Application: Remote Monitoring

= Manufacturer of large machinery usually have to

provide guarantee and a service contract

= Service engineers travel worldwide for failure

tracking

= Root cause is often poor power quality

= Resources are wasted
~Janitza
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Remote Monitoring: Real Case — Ring spinning

2

G

e
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Typical Application: Remote Monitoring

= Spinning mills

= |Large electrical motors

= Paper plants

= Bottle filling and packing plants

= Plastic injection molding machines

= Machine tools

= Printing machine, rotary printing press

= \Wind turbines

» Generating (incl. regenerative) equipment
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IT and
Data Centre

~Janitza _ il
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Typical Application: Global Data Centers

Modern computers require an increasing amount of

electrical energy - this is expensive and ecologically

unfriendly.

WELT AM SONNTAG NR.9 = » = 2. MARZ 2008

Computer werden
wegen ihres Strom-
verbrauchs zur Belas-
tung fiir die Umwelt

THOMAS ANDI

Article: “Welt am Sonntag”, Issue 2nd of March 2008

~Janitza _ .
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Cost of Poor Power Quality

= Poor power quality and reliability problems cost US
businesses approximately $150 billion annually in lost
data, materials and productivity

= Typical utility deliver 99.9%, or three nines, which
translates into about eight hours of downtime/year

= Data centres require 99.9999% reliability, or six nines,
which equates to 31.5 seconds of downtime/year

= Server downtime costs:
- $108,000/minute for brokerage operations and
- $43,000/minute for lost credit card operations

_Janttza
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IT Configuration: 4 Feeders/Racks one UMG604!

UMGG04E (Ethernet) L . ag 8
- Modbus Gateway 7
- Up to 4 Feeders GQ i

:;WA == : — —' B ZZZZZZZZZZZ:::ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ:::; :Mm
E | Wh\ S T e sanicz S I

e}
— =
= (=]
= =
K @
o o £
- [}
£ il UMGGO4L
— I.u
| —
| m ' l
Ll UMG604L
ModBus RS485
g g _———
§ | — —
< | I I I I
] 1
£ I B-Feed
= 1
w
1

UMGG04E (Ethernet)
- Modbus Gateway

_Janitza - Up to 4 Feeders
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PQM is Not Only Hardware!

= Measurement instruments

(User friendliness, accuracy, product range ...)

= Communication features

(I10s, Ethernet, Profibus, Modbus, LON, RS232,

» Visualization - and analysis software

~Janitza _ -
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PSW Software: Topology View for Visualization

PSW professional e 18] x|
Datei Sprache Ansicht  Extras{User Administration) Hilfe Topologie Daten Auswahl

D@l & O =l=] Dfumesio =] x|=|

Koefiguation Soware | Topologieansicht

Anzeigen Soltware || Shest1 ISMZISMQI
7 T, oo
Topaogieanticht
T3
B «_8 =8
46 59
Messwertmanager -
zsnawmw AV3Y s e e 26032007 161508
- UEIH 228513 T Z5]F T Wamemenge Kessel Heizung - Zahkate : 00000 kW
i 22wischenham U (1el) L1: 0121 % LR veend Wamemenge HKA Arlsge -Zshlate - L0000 KW
v Verzeaungsleistung L1 : 7,835 VA 471 . cmem e w Zihkate
G o) raskssen Govase Hll Ko Zahkote: 000003
r MMM
& Anzeige wird skiuskset
Statistc 15 2041 —
— 26.03.2007 161508,
ULTN:00V
ASClIl-Erzeugung
UMG 503 40 2 ™ Anzeige evorzug skhusksieren
ProCont k. = Anzeige wird akluaisien
s 2032007161509 R
UMGS05 PEMAX: 55591 W
UMGSSS 38 3 Dig.einNr. 2- Status  richt aktiv
U:GW 26.032007 16:15.07 - MWM
) P EMAX : 69,747 W e
KompUMGS05
11 Restzet EMAX : 774 Sek. % 55| 105 s
— P Summe : 57418W =35 56 =
Abschakeistung EMAX : 0,000 W P
Aktuelier Solwert EMAX : 100000,000 W 26032007 161507
Bodet Hale 5 - Aktiv Zot HKA Akliv: 1634 h: 43 min. : 24 sec. 1
— Band 1 Hale 5 : Akliv Ze HKAAUS : 32 h: 58 min.: 05 sec. %
= Band 2Hale 5: Akiv _@1- G RN
Band 3 Hale 5 Akliv Anzeigs wid sktusksiet
Band 4 Hole 5 Akl HKA 109
— Band 5 Hale 5: Akliv 32 i)
— Kompressor : Aktiv “BL —
UTS Buchhaltung : Akliv
UTS Herten Unrkleide - Aktiv -
Hezung : Aktv 30 Lo R
— Lichtbinder Vssand : Akl =429 =L 77 (98
Lichibander QS : Akliv I
Lichibandar AV : Aktiv
MeckerNr. 85 Inakiiv 97,
—_— Bezogene Wikarbet : 84562 Mwh — e
e
I~ Anceigs bevorzugt sktusksiecen
RS
FIRMA.
< | B
[Projel : Firma-Janiza. jor [ |Online-Status : Read Device HKA
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“PSW professional

Datei Sprache Ansicht Extras{User Administration) Hilfe Graph Daten Auswahl

D@ = O
Graphische Auswertung
11:40:27 26.10.2005  28,3kW

Kaonfiguration Software
Anzeigen Software

Qﬂumasm

5

Topologieansicht

Ea

Messwertmanager

Graphische Auswertung

i}

Statistik

ASCl-Erzeugung
UMG 503
ProCont

ProData
UMGS05
UMGIES
UMGS07

[Proiekt : IBBEYER.ipr

ol

cedacldlaalbad

—q==p=-

ceedaelaal

T e e L e ey ) e e e

Wirkleistung [kvv]

D ] S i

cebecdecdacdaalala
F--

25102005 27102005 28102005 31102005 0211.2005 0411.2005 06.11.2005 08.11.2005 10.11.2005

Skalierung Messwert-Achse | Auto-Skalierung Messwert-Achse | Skalierung Zeit-dchse I Auto-Skalierung Zeit-Achse |

Ganzer Bildschirm Farben zuweisen

3wvon 18 Graphen'

= AVG - P L1
= AYG- P2
mAVG-P L3

12.11.2005




Mess- und Zéhlkonzept BSH-Gruppe

Stromversorgung

-
PSW professional

Datei Sprache Ansicht Extras{User Administration) Hife Topologie Daten Auswahl

o=@l 2 O @Bl=| BYE|  Djuvess A7

Konfiguration Software Topologieansicht
Anzeigen Software Ubersicht ITran1 I 5heet3]
= o |of| o o: ¢
s 32| LR
Topologieansicht s
1 s ¢
Heu
.St

Arbeit" [k JLeistung” (kW]

Yenwaltung I:] Iz |:|
Kiiche |:’ Ic2 |:|

Neuer Pavillon,
Erdgeschoss

Sle
-] Y =]
Messwertmanager - ISRl &
@ ~
i T

Alter Pavillon

B

— e =
Graphische Auswertung LD 18 ‘{:J
-T 038
015 =5
b P =
Statistk 12
013
ASCII-Erzeugung 012 -
[ e N
ProCont R O
ProData =
I «UMGEDS 2311200613273 | -
C UMGI6S Temperatur in UMGS07 L -
UMGS07

PSW professional
BELEN Sprache  Ansicht  Extras(User Administration)  Hife
D =2 0O R@|=| e O fubeses =1 77 x|= Arbeit” [KWh] Arbeit" [KiWh]

Konfiguration Software | Automatische Auslesung konfigurieren

JLeistung” [kW)

% Gerateauswahl Zeiten festlegen I Konfiguration Mndemauslesungl Summe BSH Uhergreifende TGA Bereich Bt. H

Messgerate einrichten

&

Datenbank-Kenfiguratior

Gerdtename

UMGE07E

Zykluszeit (T age)

UMGS6S

UMGIES-2

Zoki
0
0
0

=0

Upgrade

== =

Automatische Auslesung
konfigurieren

(8]

Online-E
konfigurieren

A
DDfE

DDE Verbindungen
konfigurieren

Langstmagliche Auslese-Zykluszeit ermitteln

Anzeigen Software
ASCII-Erzeugung
UMG 503




Data Exchange

= Targets:

* Integration into existing PLC, BMS, SCADA

Systems ...
« Exchange of data with other systems
= Different ways of data exchange

= TXT — ASCII Files
= DDE
= OPC
= OPC Server
= EXCEL Makros

Database
_Janttza
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Data Exchange

Local Computer

PSWprofessional Excel
- with
ODBC DDE Server 1 DDE Client
I
I
l Visualization software
| with
I DDE Client
L I
(__> , |
| | OPC Client - | r—-—————— |
|8 to DDE Client | |
| 2 | DDE Server OPC Server [

2 Bridge | . |
|8 ! (Optional) L J
N

Visualization software DCOM

on local computer
with
OPC Client

Data base on local Visualization software
computer or within ona cpmputer within
existing network existing network

with

OPC Client

Data base
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Digital Meters are More than Multimeter!

= Multi Meter

= Energy Meter (kWh)
= Harmonic Analyzer

= Transient Recorder

= Event Recorder

= Emax. — Peak Load Management System

= PLC (integrated comparators and logical functions)
= Data logger (e.g. Modbus Gateway)

= Condition Monitoring

_Janttza
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