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PMCS Energy Management Solution

Power Management Solutions -
Data Gathering

AC KLOWATTS

Three areas that are changing

1. Meters
2. Communications — Networks
e Wireless — mesh networks
3. Software
e OPC
e “Cube”
 Energy Aggregator
 PQ Analyst — Al Based
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Meters — gathering data at the point of origin

g

 Sub-metering with Power Factor
ppg « EPM4900 — up to 8 (3-phase) metering points
per device

op— Upto 8 three
phase metering
points per
device

DOUOODOOOEED

Current Transformers

* Price per point < $350

 Low cost single meters < $ 500




Cost
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Basic & Sub Meters

Low

EPM4300

EPM4900

EPM5200

Revenue Accurate Datalogging and Power Quality Power Analyzers
$300 to $550 $750 to $1,500 -$1,500-$3,000 - $3,000-$6000
*Revenue accurate *Power Analyzers
*Revenue accurate *PQ (Harmonic analysis, WF capture)
eLimited PQ (THD,V,I) *Data & event logging & Control applications
g PML 7500
- EPM7700
PLEPM_ PML 3720 POM & PPOM EPM96500Q

EPM 7450 g
EPM5350 .

PML 7600
PML 7330

EPM 7300

EPM5300

Functionality High >
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Communications - Network Connections, New
Solutions — Mesh Networks

» Wireless — Reliable, adaptable and scalable

AC KLOWATTS

Reliability — crucial!
Multiple “repeater nodes”
*Redundant

«Adaptability — adapt to existing environment
«Self-Configuring
«Self-Healing

«Scalability — not dependant on a central control
point
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TELEPHONE
LINE FOR
REMOTE

DIAGNOSTICS

Cimplicity HMI PMCS System
(Server)

Cimplicity Viewer
(Client)

Ethernet TCP/IP

Ethernet
Gateway 6

.
L

Ethernet
Gateway 5

Ethernet
Gateway 4

Ethernet
Gateway 3

——

Ethernet
Gateway 2

=
L

Ethernet
Gateway 1

|

Modbus RTU
15KV Unit Paralleling Remote
PDU's Generators ATS Substation Switchgear Monitoring
Two (2) PLC's up to
for 96
Ten (10) .
Fourty-two (42) Ten (10) GE MCC's Outputs
Russelectric 15 - Trip Units Ten (10)
Cyberex Caterpillar Automatic 20-BECM's Russelectric
PDU Units ; ; Paralleling
Generator Units TranstJenritiwnch Switchgear DPS Telecom
UPS Battery Secondary Unit 26.4 KV Outdoor 13.2 KV Indoor
Systems Systems Substation Primary Swgr Primary Swgr
61In up to
4 out \ 48
nputs
Ten (10) .
Twenty-four (24) (TBD) Electric
72?7 90-30 PLC Switchgear for .
Liebert 2 - S&C Electric
t GE Switchgear Switchgear &
UPS Units B-Tech . 2-SR745 Relays
Battery Validation 128 - Trip Units 4 2 - Modbus
Systems 10 - 3720 Meters compatible meters

GE Integrated Power Monitoring System Architecture Diagram

Architecture of a current system

Page 1
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Eliminates use of Ethernet Serial Port servers and wiring

AC KLOWATTS

Ethema TCRAP

Mumber of Ember
Ethernet boxes .

Emker Ethernet . .

B cicatatedby
Box . hancvvicth
capakilities I
Emker Serial Bo . . . . . . . . .
R5-4583 16K unit Faralisling Remo b
Modbus BT POU'R Generalirs aTe Bub ctaion B+lioh gear Monitorng
Twe (@ PLE's . '-IIEEID
Teni 10 o
Fourk-Micl 421 Ter (10 1;3_?'.:“':5;'5 wnan o ulputs
PCDTITEII:::E Caerplla Rﬁfls;!::ll::c o - EcANE F‘;‘:;EII::_:C
Genemlor Urik Trareer Swd ich
Uril= Swillthg e DPZ Telexm
huti erppEd uPE Eattery 4.4 Kwdudoor 12.2 KvWindoor
FS-485 Modbus B cbm & By cbem & Primar; Bugr Pimar Brgr

RTU devices. 1ta an wk
20 devices per . soul . r.:ss
B u
RS-485 Line ToE nl-Bar (240 — (TEC) BecHe -
Ueberl o Swlkchgear Z- 580G BecHc

SwiEhgea &
UPS: Unlls B-Tech ZEAT 5 Relays
Ballery valdallon Z- M cdbus
=y kms lcompalibe mekrs
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Software - OPC

What is a OPC Server?

Translators between process control hardware’s language
and the application that needs the data

*DDE server to OPC Server / OPC Client

AC KLOWATTS

Increase reliability

eInterface to other OPC applications
such as Pl

The OPC goal is “ to provide an open, flexible, plug-
and play software standard for software
Interoperability in the automation industry.”
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Software — “Cube”

g

ﬂﬂwﬂ PMCS ...What's next

*Allow “plug and play” operation with third party
systems and protocols
*Allow easy scalability

Approach...

*Provide Remote Health Monitoring / diagnostics
e|Install Power Management as a solid state
networkable device

*Use open framework

*Use embedded device architecture
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Embedded PMCS/CAM Architecture

PMCS Energy Management Solution

Object

Health Monitor Enterprise/Web| CAM Enterprise/Web 3rd Party OPC Web/XML DCOM
Communication Layer
PMCS/CAM TID Device Other Devices
[ | | | | |
MODBuUS MODBus ENET Electro ION 31 Party
TCP/IP Industries
Protocol Protocol Protocol Protocol Protocol Protocol
Object Object Obiject Object Object Obijects
[ |
RS485 Ethernet Dial Up- Systech
Modem
Port Port Port Port
Object Object Object
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KWKVAR

Software — Energy Aggregator -

2000

*Provide cost and productivity opportunities]

AC KLOWATTS

e|solate and eliminate effects due to.powe
quality problems -

Chemd Uris
[ .=
2w

3 wR -

profiles

eAlarm notification for immediatiiion

Peak shaving/load shifting

Ability to establish and maintain' dgmand
/

*Characterize power usage load profiles
across the business

» Added benefit -Verify utility billing




PMCS Software Application Tools

With Energy Profiler, you can view multiple channels of data on one graph, display multiple on-peak periods
data by day, week or month.
- acmeman]939: 1234-0001-1234, 871799 Sunday

Cost Allocation & [+
Load Management .

2000 ¢ W 200011234 1 /5 KW
B 2400011234 2 841/53 KVAR

AC KLOWATTS

PO Y

1500
10080
o g
D _
en 872 a3 /4 85 a5 ar
Time {days)

swe 73 oms 4@ e|=[w| &

Actual Consumption [
Rate: Pyramid Power GT TOL $100,000
Agcount: 1234-0001-1234

$E0,000
$60,000
15% Energy Shift from On-Peak to Off-Peak
Rate: Pyramid Power.GT TOU $40,000

Agcount: 1234-0001-1234 §20,000

eDetermine Load Profiles,

Actual Consumption  15% Energy Shift from On-Peak to Off Peak

Pyramid Power Pyramid Power
*Aggregate Usage
] 1234-0001-1234 1234-0001-1234 Savings
010100 - 01731400 $45 500,84 945 341 34 §249 50
02/01,/00 - 022900 $44 5E85.46 $44 B40.29 $246.17
Analyze Rate Structures e
y 04401000 - 04730400 4§54 F93 6B §54 42393 $269.75
050100 - 0573100 873173 4§66 097 46 $324.27
0&01,00 - 0630400 §81 780,57 $61,303 .28 477,29
070100 - 07/3100 $100,743.23 $100,205.38 §542.85
oAl |Ocate Costs - STt e e e
08/01/00 - 09730100 995, 775.03 396 333 45 44158
100100 - 1073100 §75,707 54 §75,327 49 360,05
110100 - 11,3000 §70 25562 $E9931.75 §32387
120100 - 1273100 $E9 74394 $E9 427 54 $316.40
Totals §543 583 90 $545.144.78 B4 44412

L] 0|
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Software - PQ Analyst

« OPEN Architecture

— Drivers for today’s and future monitors

— Open Database (for all measurement data)
— Common data charting and graphing soft
Totally Automated Operation

— Data collection, data processing/reporting

Intelligent Analysis Applications (Power Quality)
— Al

— Fuzzy Logic

COM based

Automated Alarm & Paging
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Fuzzy Logic Embeds Expert Reasoning

g

AC KLOWATTS

NN

[ New Al Technology




Example: Voltage Sag Rule

During a voltage Sag, if current does not
significantly increase then the origin of the sag is
zg8 upstream from the monitoring location.
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- Microzoft Internet Explorer

/3 hittp:  Ferww
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Oct 71993 1172842 s
Geaghd-1

Event severity factor: 100
Possible cause: local fault clearing and
reciosura operation .

. Mg ey
_Jraraze

L] o 2 +
Gt 71903 DB:RE14.01 e
tmpha-d

Event severity factor, 36
Possible cause: The closing of a utility
power factor correction capacitor .

Describes the
/most severe
disturbances

1
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[
Oct 71883 21:11:51.25  sens
Gephda

Event severity factor: 35
Possible cause: Operation of a phase
controlled load .

Ot 71993 $0:22728.42 Wi Ewurd e 8
Liragn -3

Fwerd [ 347

Equipmeant affected: Computers, motors, and
electronic drives .
Typical solution: UPS .

Lise VWakage

m

o a w 13
Ot 7,1083 00:01:14.01 wiaosis
LCrapd-+

Equiprment affected: Electronic drives,
capacitors .

Analysis
/ncludes the
severity, origin,
and possible
solution

b < a

[ =

Oct 7,1993 21:16:51.25 wiewmn
[

v
[

Equipment affected: Computers and
unfiltered electronic loads .

Typical sclution:  Filter, move phase
controlled load to another circuit .

[}y Poge 2cfzz | O 100%

B esxi1in |4

@ Done

I_ I_ I_ @ Internet zane



Complete Data Charting
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