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41 & SEMIFAT 2 8 2 915403 3 feE

PQ Star
Reference
Number Type Of Equipment Company Model Number

SEMI Batteryless Power Conditioner:

F47.039 MiniDysc, 208Vac, 12A Softswitching Technologies DS 1 0012A 208V 1SH 1000A

SEMI Batteryless Power Conditioner:

FA47.041 ProDysc, 480Vac, 25A Softswitching Technologies DS 3 0025A 480V 3SH
LVRT for Schneider D-Line
Contactors and Control Relays (9 to

SEMI Contactor Low Voltage Ride- 80 Amp): LADLVTR120V,

F47.042 Through Module Schneider Electric LADLVRT24V

SEMI DC Bus Ride-Through Device: M3460 Configured at 6kVA, Single-

F47.044 Bonitron Ride-Through Module |Bonitron, Inc. Stage
LVRT for Schneider D-Line
Contactors and Control Relays (9 to

SEMI Contactor Low Voltage Ride- 80 Amp): LADLVTR208V (208Vac

FA47.053 Through Module Schneider Electric Coil)

Batteryless Power Conditioner:

SEMI 1kVA Voltage Dip Compensator [Measurlogic (U.S. rep for Dip

F47.072 (VDC) Proofing Technologies) VDC Sik

SEMI 50kVA Active Voltage Power Transformers, Inc. Omniverter AVC Model No. AVC-S-

F47.084 Conditioner (U.S. rep for Omniverter) 50-208/60-3SB-SI

Batteryless Power Conditioner:
SEMI 1.5kVA DynaCom, 120Vac Meiden Power Solutions
F47.101 60Hz (Singapore) Pte Ltd Model No. SS291

(@) Power Conditioners
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PQ Star

Reference
Number Type Of Equipment Company Model Number
SEMIF47.008 J24Vdc Power Supplies Phoenix Contact |CM Series DC Power Supplies
PHASEO Line: ABL7 RE 2402, ABL7
RP 2402, ABL7 RE 2403, ABL7 RP
2403, ABL7 RE 2405, ABL7 RP2405,
SEMIF47.009 J24Vdc Power Supplies Phoenix Contact |ABL7 RE2410, ABL7 RP2410
SEMI
F47.022 24 VVdc Power Supply Schneider Electric]8440 PS24
SEMI
FA7.025 Power Supplies Schneider Electric|Phaseo Line of DC Power Supplies
SEMI
FA7.028 Magnet Power Supply Lambda EMI, Inc.|ESS Series: 60-165-7-D-TC-1563
24Vdc, 31Watt and 12Vdc, 23watt
SEMI Universal Input DC Power
FA7.043 Supplies Schneider ElectriclABL7 RM2401, ABL7RM1202
Universal Input DC Power
Supplies Power Ranges
30W,50W,100W,150W Output
SEMI Voltages: Low Power RKW Series Power
FA47.058 3.3V,5V,12V,15V,24V,28V,48V Kepco Supplies
Universal Input DC Power
Supplies Power Ranges:
300W,600W,1500W Output
SEMI Voltages: High Power RKW Series Power
FA47.059 3.3V,5V,12V,15V,24V,28V,48V Kepco Supplies
SEMI RM Series: ABL7 RM1202, ABL7
F47.063 Power Supplies Schneider Electric|RM2401
Universal Input DC Power
SEMI Supplies Power Ranges: DLP Series Din Rail Mount: DLP180-
FA47.064 180W,240W Output Voltage: 24V |Densei-Lambda |24-1/E1, DLP240-24-1/E1
Universal Input DC Power MINI Series DC Power Supplies Models
SEMI Supplies Power Ranges: 15w-96w MINI —P S-100-240AC: 2X15DC/1,
F47.065 Output Voltages: 5,15,24V Phoenix Contact |24DC/1, 24DC/2, 5DC/3, 24DC/4
Universal Input DC Power
SEMI Supplies Power Ranges: 36W Step Power Supply Series: STEP-PS-
FA7.066 Output Voltages: 24V Phoenix Contact |100-240-AC/24DC/1.5
Quint Single-Phase Series DC Power
Universal Input DC Power Supplies Models Quint—-PS-100-240AC:
SEMI Supplies Power Ranges: 60w- 24DC/2.5, 24DC/5, 12DC/10, 24DC/10,
FA7.067 480W Output Voltages: 12V,24V [Phoenix Contact |24DC/20
Universal Input DC Power
SEMI Supplies Power Ranges: 72w- Telemecanique ABL7CEM Models
F47.068 288W Output Voltages: 24V Schneider Electric| 24003, 24006, 240012
Universal Input DC Power
SEMI Supplies Power Ranges: 31w LOGO! Power Series Power Supply:
F47.069 Output Voltages: 24V Siemens 6EP1331-1SHO2
Quint Three-Phase Series DC Power
Three-Phase Input DC Power Supplies Models Quint —-PS—3X400-
SEMI Supplies Power Ranges: 120W- 500AC: 24DC/5, 24DC/10, 24DC/20,
F47.070 960W Output Voltages: 24V Phoenix Contact |24DC30, 24DC/40
Universal Input DC Power
SEMI Supplies Power Ranges: 60w LOGO! Power Series Power Supply:
FA7.074 Output Voltages: 24V Siemens 6EP1332-1SH42
SEMI DC Power Supply Power Ranges: SITOP Modular 5A Power Supply:
F47.075 120W Output Voltages: 24V Siemens 6EP1333-3BA00
SEMI DC Power Supply Power Ranges: SITOP Modular 10A Power Supply:
F47.076 240W Output Voltages: 24V Siemens 6EP1334-3BA00

(b) Power Supplies
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PQ Star

Reference
Number | Type Of Equipment Company Model Number

F Line Contactors: LC1F780, LC1F185F7,
LX9FG110, LC1F265F7, LC1F330F7, LX1
FH1102, LC1F400F7, LC1F500F7,
LC1F630F7, LC1F265B7, LX1FH0242,

SEMI F47.00] Contactors Schneider Electric LC1F330B7
Preventa Line Relays: XPSAPF 3442,
XPSECP 3431, XPSAT 3410, XPSNS
3440, XPSAPF 5142, XPSAT 5110,
XPSAX 5120, XPSBA 5120, XPSAL 5110,
XPSAM 5140, XPSAP 5140, XPSASF
5142, XPSAMF 5142, XPSECP 5131,

SEMI F47.00] Safety Relays Schneider Electric XPSECM 5131
D Line Contactors: LC1D11500F7,
LC1D15000F7, LC1D11500B7,

SEMI F47.00] Contactors Schneider Electric LC1D15000B7

SEMIF47.01

0 Relays Schneider Electric Select CA2KN and SK Relays

SEMI

F47.011 Contactor Schneider Electric LC1F265B7 with LAIDN22 Contact Block

SEMI

F47.012 Contactors Schneider Electric Select LC1K Series Contactors

SEMI Phase Monitoring

F47.016 Relay Schneider Electric Crouzet

SEMI

F47.019 Contactors Schneider Electric D Line Contactors: LC1D15000F7 and B7

SEMI

F47.020 F Line Contactors Schneider Electric LC1F330F7 and B7

SEMI

F47.021 Relays Schneider Electric CA2KN22B7/F7-SK11B7F7

F47.023 Relays Schneider Electric Zelio SR1 B101FU/B201FU

SEMI

F47.024 Safety Relays Schneider Electric Preventa Line

Contactor Low LVRT for D-Line Contactors and Control

SEMI Voltage Ride- Relays (9 to 80 Amp): LADLVTR120V,

F47.042 Through Module Schneider Electric LADLVRT24V

F47.051 Relays Schneider Electric Coils

SEMI

F47.052 Contactor Schneider Electric LC1F150 with LX9FF 208V ac Coil

Contactor Low LVRT for D-Line Contactors and Control

SEMI Voltage Ride- Relays (9 to 80 Amp): LADLVTR208V

F47.053 Through Module Schneider Electric (208Vac Coil)

SEMIF47.11

7 DC Contactors Siemens Energy & Automation |3RT1015-1BB41,-1BB42,-2BB41

SEMIF47.11

8 DC Contactors Siemens Energy & Automation |3RT1023-1BB40,-3BB40

SEMIF47.11

9 DC Contactors Siemens Energy & Automation |3RT1033-1BB40,-3BB40

SEMIF47.12

0 DC Contactors Siemens Energy & Automation |3RT1044-1BB40,-3BB40

SEMIF47.12

1 AC Contactors Siemens Energy & Automation |3RT1054-6AB36,-6AF36,-6AP 36

SEMIF47.12

2 AC Contactors Siemens Energy & Automation |3RT1064-6AB36,-6AF36,-6AP 36

SEMIF47.12

3 AC Contactors Siemens Energy & Automation |3RT1264-6AB36,-6AF36,-6AP 36

SEMIF47.12

4 AC Contactors Siemens Energy & Automation |3RT1275-6AB36,-6AF36,-6AP 36

SEMIF47.12

5 AC Contactors Siemens Energy & Automation |3RT1075-6AB36,-6AF36,-6AP 36

12
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PQ Star
Reference Type Of
Number Equipment Company Model Number
SEMI F47.018 [Vacuum Pump Alcatel Vacuum Products |]IPUP A100 L
SEMI F47.031 [Vacuum Pump Alcatel Vacuum Products |[IPUP A100 P
SEMI F47.048 [Vacuum Pump Alcatel Vacuum Products |Circuit
SEMI F47.077 JW et Vacuum Pump]Leybold WSU501/M100S
SEMI F47.078 |Wet Vacuum Pump]|Leybold WSU 501D65BCS/OF100
SEMI F47.079 |Dry Vacuum Pump |Leybold WSU 501/100P
SEMIF47.137 |Vacuum Pump Alcatel Vacuum Products JADIXEN A100V
(d) Vacuum Pumps
PQ Star
Reference
Num ber Type Of Equipment Company Model Number
SEMI
F47.040 Variable Frequency Drives |Schneider Electric Altivar 58 Series Drives
SEMI
F47.054 Variable Frequency Drives |Schneider Electric Altivar 28 Series Drives
SEMI
F47.106 Variable Frequency Drives |[Danaher Motion EMAX Magnet Drive
SEMI Allen Bradley PowerFlex 700
F47.115 Variable Freguency Drives JRockwell Automation JSeries Drives
Allen Bradley PowerFlex 70
SEMI Series Drives With Enhanced
FA7.116 Variable Frequency Drives JRockwell Automation JControl Option
SEMIF47.12 75Hp to 200Hp Power Flex 700
7 Variable Frequency Drives JRockwell Automation JSeries Drives
SEMIF47.13 Schneider Toshiba
2 Variable Frequency Drives JInverter SAS Altivar 61/71 Series Drives
Schneider-Toshiba Inverter 5SHp
SEMIF47.13 Schneider Toshiba to 150Hp Altivar 61/71 Series
3 Variable Frequency Drives JInverter SAS Drives 480Vac
SEMIF47.13 Schneider Toshiba  JATV31HU15M3X,
9 Variable Frequency Drives JInverter SAS ATV31HU22M3X,
SEMIF47.14 Schneider Toshiba
0 Variable Frequency Drives JInverter SAS ATV31HU40N4A
SEMIF47.14 |Variable Frequency Confidential/Pending JConfidential/Pending Product
7 Drives Product Release Release
FR-F740-37K (FR-F740-37K-
TW), FR-F740-55K (FR-F740-
SEMIF47.15 55K-TW), FR-F740-75K (FR-
1 Variable Frequency Drives |Mitsubishi F740-S90K-TW)

(e) Variable Frequency Drives
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PQ Star

Reference
Num ber Type of Equipment Company Model Number
SEMIF47.003 |Furnace SVG Thermco Systems |RVP 200mm
Electro Scientific 9800 Memory Yield
SEMIF47.004 |Memory Test Industries Improvement System
High Current lon Varian Semiconductor
SEMIF47.005 |Implanter Equipment Associates |VIISta 80
Medium Current lon Varian Semiconductor
SEMIF47.006 |Implanter Equipment Associates |VIISta 810
Medium Current lon Varian Semiconductor
SEMIF47.013 |Implanter Equipment Associates |VIISta 810
High Energy lon Varian Semiconductor
SEMIF47.014 |Implanter Equipment Associates |VIISta 3000
Copper Plating Wet
SEMIF47.015 |Deposition Tool Novellus Systems 200mm Sabre XT
SEMIF47.017 |Vertical Furnace ASM Europe A412
Electrical Panel
SEMIF47.026 |]300mm Etch AC Rack |Schneider Electric 8930AMT7123
Copper Plating Wet
SEMIF47.027 |Deposition Tool Novellus Systems 300mm Sabre XT
SEMIF47.029 |RTP Axcelis Summit 300 XT
Medium Current lon Varian Semiconductor
SEMIF47.030 |Implanter Equipment Associates |VIISta 810HP
SEMIF47.032 |Metrology Tool Accent Optical Caliper
SEMIF47.036 |Photo Track Tokyo Electron ACT 12
SEMIF47.037 |Photo Track Tokyo Electron ACT 8
Remote Air Module
SEMI F47.038| RAM2400 SEMIFAB RAM2400
SEMIF47.045,]|Surface Conditioning
046 System FSI International ZETA 300mm
SEMIF47.047 |Batch Wafer Cleaning |Confidential Confidential
SEMIF47.049 |Copper ECD Confidential Confidential
Surface Conditioning
SEMIF47.050 |System FSI International Antares CX300
Surface Conditioning
SEMIF47.055 |System Confidential Confidential
ACT 8 with DySC Power
SEMIF47.056 |Photo Track SOD Tokyo Electron Conditioner
ACT 12 with DySC Power
SEMIF47.057 |Photo Track SOD Tokyo Electron Conditioner
Electro Chemical
SEMIF47.060 |Deposition Confidential Confidential
Advanced Chemical
SEMIF47.061 [Management System Confidential Confidential
Surface Conditioning
SEMIF47.071 |System Confidential Confidential
Advanced Cleaning
SEMI F47.073]System FSI International Magellan 300 STG
Surface Conditioning
SEMIF47.080 |System Confidential Confidential
Chemcial Management
SEMIF47.081 |System Confidential Confidential
Chemcial Distribution
SEMIF47.082 |System Confidential Confidential
Chemocial Distribution
SEMIF47.083 | System Confidential Confidential
Plasma Beam
SEMI F47.086]Generator Advanced Energy 3153137-005 B
VIISta PLAD Two
Varian Semiconductor |Chamber, 6kW Power
SEMIF47.090 |Plasma lon Implanter Equipment Associates |Supply

(f) Tools and Equipment
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2 AR s AR (visual/infrared feeder inspection) ~  # 7 4 (proactive
cable replacement) ~ 4v % T 4 £% 3K & (cable rejuvenation) ~ 2t-p &
v & 2% % (non-automated line devices) ~ p # it A B 3% % (new
automated line devices) ~ { ¥ -]- 7% & %% (mall wire replacement)

# 3£ 2 3L (improved lightning protection) ~ 28 7 &= 3= & F &

overhead to underground conversion) ~ 4 #7 4 3 (distribution
g

hardening) > & & £ + & @1t B2 L% * dod 20 5 S H= -

P2 Loy Fded 30 B A HE - H R TRE T Ao
4o FRATHE UL NNESF B R G EBF o KL AT

S Y L B F R EF U
& -

RARPGRBEAT ARV RS R AH B ER S A
fore g 3~ EHV FRFOS Ao PR 2T BRI AE
BAEIFRNEF LA BRI ERE 2 TR EAY B L FED
PHREZ -BFALNT S PRI LEBRALTRARY 2 B
* gk 1 £ 5 CopperLeaf o & ESP 2 % ~ Oracle 2> # Crystal Ball
# & ~ EPRI 2. P2 2 & ~ Navigant = # Portfolio Discovery 2 &

UMS = & POP Z &{r Davies Consulting =~ & AIS & & > & 7 * it

%ﬁ 2_F AL 'li\f'%\
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%22 RAPTRARLIZETE
Small Medlum Large Grand Average

Vegetation management $1,312,500 $14,600,000 $53,348,000 $25,413,845
Animal guards $8,750 $172.000 $203,000 $133,602
Pole inspection and maintenance $516,250 $3,676,026 $10,578,000 $5,357.623
Worst circuit improvernent $130,000 $325,000 $5,756,000 $2,353,848
Faulted Circuit Indicators $10,875 $58.875 $635,400 $265,846
Visual feeder inspections (no
infrared) $31,250 $300,000 $3,6090,400 $1.521,208
Visual/Infrared feeder
inspections $8,000 $78,250 $356,600 F163,6092
Proactive cable replacement $3B7.500 $2,580,000 $12,194,000 $5,606,154
Cable rejuvenation $0 $112,500 $107,800 $76.077
MNon-automated line devices $287.500 $1,562,500 $4,230,000 $2,196,154
New automated line devices $83,750 $1,187.500 $3,940,000 $1,906,538
Small wire replacement $337.500 $487.500 $1,450,000 $811,538
Improved lightning protection $205,000 $177.500 $96,000 $154,615
Overhead to underground
conversion $0 $437,500 $26,084,640 $10,513,323
Distribution hardening B0 $1,005,000 $5,278,400 $2,330,385
Total Spending $3,318,875 $26,770,151 $128,844,240 $58.813,639
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23 §HAOPVARNLE ¥ 22 BTN
Small Medium Large Grand Average

Vegetation management $19.34 $35.44 $16.91 $18.68
Animal guards $0.13 $0.42 $0.06 $0.10
Fole inspection and maintenance $7.61 $8.92 $3.35 $3.94
Worst circuit improvement $1.92 $0.79 $1.82 $1.73
Faulted Circuit Indicators $0.18 $0.14 $0.20 $0.20
Visual feeder inspections (no

infrared) $0.46 $0.73 $1.17 $1.12
VisualInfrared feeder inspections 3012 $0.19 $0.11 $0.12
Proactive cable replacement $5.71 $6.29 $3.87 $4.12
Cable rejuvenation $0.27 $0.03 $0.06
Mon-automated line devices $4.24 $3.70 $1.34 $1.61
Mew automated line devices $1.23 $2.88 $1.25 $1.40
Small wire replacement $4.97 $1.18 $0.46 $0.60
Improved lightning protection $3.02 $0.43 $0.03 F0.11
Overhead to underground

conversion $1.06 $8.58 $7.73
Distribution hardening $2.44 $1.67 $1.72
Total per customer $49 $65 $4 $43
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24 RAPVIARNIFECEW E T30
Small Medium Large Grand Average
Vegetation management $285 $1,311 $a22 $853
Animal guards 52 $15 $3 B4
Fole inspection and maintenance $112 $330 $163 $180
Warst cireuit improvement $28 529 $89 379
Faulted Circuit Indicators b2 35 $10 $9
Visual feeder inspections (no
infrared) 57 pa7 557 351
VisualInfrared feeder inspections 52 37 $5 $5
Proactive cable replacement $84 $233 $188 $188
Cable rejuvenation $10 $2 $3
Meon-automated line devices 362 $140 585 374
MNew automated line devices 318 $107 He1 364
Small wire replacement $73 fad 22 $27
Improved lightning protection $44 $16 $1 $5
Overhaad to underground
conversion $3g 3416 $353
Distribution hardening $90 $a1 $79
Total per circult mile $720 $2,404 $1,986 $1,974
25 T4 NPERPEMEE T LH MR
&7 (Provider) A &(Product) i & # 5 (Focus)
CopperLeaf ESP Utilities / capital and O&M planning,
budgeting and prioritization
Oracle Crystal Ball General / risk analysis, simulation and
optimization for creating custom tools
EPRI P2 Electric utilities / customizable
multi-attribute utility models for
prioritization
Navigant Portfolio Discovery | R&D, large/complex portfolios
/simulation, risk/reward balance;
PC-based
UMS POP Utilities / custom models, optimization,
capability transfer, Excel-based
Davies Consulting | AIS Electric utilities / optimization based on
client-determined and weighted ceiteria
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I ~EPRISHT 4 542 B2 F §

EPRI $t @t 4 hsfe TRAER 2 g d R4 ki

AT ENL T fEAE RRET D R R T A
% o — Jé;;ﬁg?lm,,\ AP F 2 Z RIS

m ok BLE > R (security)feds & (adequacy)

- ARG G R

- FRERHE AT E

4

s FIRBR Y G eRTI A HEBLY LF A

"R PRI ERLEGET A BT

IR AIH PR FEF Rk £ d o TART (e
L FRANRIBERE) VERTE S fEEICT A S
AL e 3 U] B R RAR U Pl B %
AR T IR R - B R h R H R RS

PTRBATAR G AELEE 3 RS VBRI AT R R
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S T AR IR R T BRI o o S 2 0nE LE

MBI FAETTE] ANEZ T AR DERP R LAk
RlenZ F o o fRAR AL 2 T Qﬁs‘] it E o iR
Bllorr o ¥ AT e BRELE AP GRS B P {81
a2 17 4EN-0 ~ N-14eN-22 & Sfiche 47 o & A2 i 2 47 £dp & -
78 ﬂis?f’ *EH F3E H 2 A E v (Cost-Benefit Ratio) » 12 i 5 & 4
FR REREY 2 kP 2 E - ARSI LM ET A

ST RARGS (T T ARG AR T g TR R R

e
=3
.

ERRIETR N A ) frE A (R AL 2 R i

HLPR)E -

Generation Candidate plan
dispatch

scenarios

I—' Reliability assessment ]

no

Acceptable?

es

Cost benefit analysis

Acceptable? Update

reference plan

yes

Comparison with the Better? S
reference plan no
ML T R RTEA
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-~ %4 EPRIT A &1 R* €5
- ~FEBER
FRTAFPIRAETDEHHTS TR frhigpdpdi

#%

¥

ZRER LR EFELIFTRARAET FR2ZF g o

&8 4p 3182 7paF AR FF Renaissance
Cleveland Hotel # 7 % #f 2 X 2. PQA&ADA ¢ %> 31 78 i~ i EPRI
2 FirstEnergy € 4 27 > €RRALE I FEFA B ELEE -
A 2 34% (PQA 4 ADA A 3 i 74 4 ) ~ PSIA 2
HEEPRIZ A EFe) g4k 6977 5 VX EFHFEF LWL L D
RAETET e s R G AEF2MASET > 4 Active
Power Corp. -~ Caterpillar ~ Dranetz-BMI ~ Omniverter Inc. ~ S&C
Electric Co. ~ Power Standard Lab ~ Softswitching Technologies % - #

EEE AR ASRTEARL L L o
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% 6 PQA&ADA ¢ ikikiz

PRE-CONFERENCE ACTIVITIES, MONDAY, AUGUST 4, 2008

6:30 am DOE Advanced Menitoring Werkshop/Update

- 12:00 pm
1:30 pm Tutorial 1: So|ving Industrial Customer Vo|1age 1:30 pm Tutorial 2: |mp|emeniu1ion of Smart
- 4:30 pm Sag lssues: Conducting a Successful On-Site -4:30 pm Distribution Systems
Investigation Frank Goodman, Joe Hughes, and Lee King,
Mark S’rephens and Chuck Thomas, EPRI EFRI

EVENING RECEPTION, EXHIBITOR THEATRE, AND DOOR PRIZES
TUESDAY, AUGUST 5, 2008

Practical App|i<cﬂions and C|'|a||enges in Power Qua|ify and Advanced Distribution Automation
Chair: Mark McGranaghan, EPRI, Director, Distribution, PQ, and Intelligrid

Introduction and Welcome to Cleveland
Dennis Chack, FirstEnergy Regional President, The Illuminating Company

Integrating PG Solutions to Benefit FirstEnergy’s Customers
Tom Clark, FirstEnergy, Vice President of Custemer Service & Service Area Deve|opmen*

Plenary 1
8:30 am - 10:00 am

Integrating Grid Communications and Automation - One Utility’s View
John Paganie, FirstEnergy, Vice President of Energy Eﬁ[ic'lency

Integrating Customers with the Management of Distribution Systems
Mark McGranaghcn, EPRI, Director, Distribution, PQ, and Inhe||'|gr|'d

MORNING BREAK AND EXHIBITOR THEATRE
Track 1: Power Quality Track 2: Advanced Distribution

Customer Focus Application Experience with ADA
Chair: Staphan B. Briggs, FirstEnergy Chair: Frank Goodman, EPRI
< £ FirstEnergy's Multifaceted Power Quality Approach: < E Distribution Automation Pilot Project
- E A "Customer First” Perspective o~ E Jay TaSalla, FirstEnargy
E E Jim Fakuk and Dean Philips, FirstEnergy E E Closed-loop Distribution Automation Scheme for
£ o SEMI F47 Compliant Equipment Fails Real World Sags 2 o Major Customers
5 = Salman Sabbah, Intel é = Woenpeng Luan and Helen Losfin, BC Hydro
Residential Compact Fluorescent Lighting [CFL) Power Update on Fault Location Initiatives
Quality Impact Jinsang Kim, EPRI

Michael Chandler, SRP

PQ Standards and Applications ADA System Integration
Chair: Scott Andarson, SRP Chair: Karl Fickey, FirstEnargy
Flicker Case Studies, IEEE 1453, and Implementation Integrating ADA Within The Smart Grid

Harish Sharma, EPRI, Carl Bridanb::ugh, FirstEnargy,
with Customar Perspective from Rick Schroth, Maf—EcL a
FirstEnergy Company

LCD Manufacturer Power Quality lssues: Growing Need
for PG Standard in LCD Indusiry

Mark Stephens, EPRI, Peter YuinHeng Liv and Alice
Chiungi Huang, Taiwan Power Compariy
Development of IEEE P1668 - Elecivical Environment
Considerations

lehn Mentzer, Genaral Motors

Quality of Supply Standards: Is EN50160 the Answer?
Brian Kingham, Schreider Elactric

AFTERNOON BREAK AND EXHIBITOR THEATRE

Tom Waaver, AEP and Jim Tracey, General Electric

Selling DA Within Your Company: The DV2010
=) Experience
ol Robert L. Huber, Distribution Vision 2010 and Russall
E Fanning, We Energies

= Basis for the US Modem Grid Strategy-A Changing
~ World

Steva Pullins, Horizon Energy Group and Steven
Bassart, Mational Energy Technelogy Laboratory

Concurrent 1 B
1:00 pm- 230 pm
Concurrent 2 B
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Track 1: Power Quality

TUESDATY,

PQ Case Studies
Chair: Dan Engerer, FirstEnergy

PQ Case Studies in PEA System Thailand: Harmenics
and Switching Capacitors

Watchara Pobporn, Suparat Srimengkol, and Chakphed

A UGUST

5, 2 008

Track 2: Advanced Distribution

Advanced Concepts for Smart Distribufion Systems
Chair: Georges Simard, Hydro Quebec

Deploying a Self Healing Grid
Van L. Helsemback, Georgia Power Company

Update on Distributed Deployment of the

Madtharad, PEA

Yo < & Distribution Fault Anticipator Technology

«= & Power Quality Considerations for Installing Shunt = S Charles F. Wallis, Alabama Power Company

g &5 Capacitor Banks on Transmission Networks g 5

5§ Scoft Anderson. SRP 5 ¢ Integration and Optimization of Grid Coordinated
g ’ § & Distributed Energy Resources [DER)

S § Review Severe Electrical Power Disturbance Event which O 2 Heidi Caroline, BPL Global

Occurred on January 12, 2008 at the IBM Burlington
Semi-Conductor Manufacturing Site

Gregory L. Rieder, IBM Microelectranics

Four Simple PQ Rules
M. Edward Brandau Ill, Penelec, a FirstEnergy Company

The Prospect of DC Power Distribution: Stability
Issues and Solutions in DC Microgrids

Alexis Kwasinski, The University of Texas at Austin

KEPCO DA Application and Future Plan
Chang-Heon Shin, KEPCO

R OoCK A ND RoOol1l HALL o

Sponsored by

F FAME PARTY

FfrstEneggym
toﬂgrada

ELECTRIC POWER
RESEARCH IMSTITUTE

=Pl

omﬁiverjl'er GE Energy

From Aerosmith to Zappa, all the icons of rock are represenied here at
the must<ee Rock and Roll Hall of Fame and AMuseum. The museum

features a highimpact multi-media production to tell the siories of
ck and roll legends as well as the single largest collection of
less rock and roll memorabilia assembled anywhere in the
ecturally stunning structure, designed by 1.\, Pel, fowers
above the Lake Erie shore at Morth Coast Harbor.

inducted
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WEDMNESDAY, AUGUST 6 , 2 008

Track 2: Advanced Distribution

PQ Economics and Applications

Chair: Dean Philips, FirstEnargy

The Selection, Inskallation, and Performance of Sag
Mitigation Equipment fo Protect a Mulfi-Megawalt
Crilical Application

Carl Miller and Krish Gomatorn of EFRI; David Ezer,
Omniverter; Jose H. Escamilla, CPS Energy
Industrial Downtime Estimates for Voltage Sags and
Interruptions

Jim Rossman, TWA

Southern Company Customer PQ Meeds Assessment

Dr. Michael Sullivan, Freeman, Sullivan, and Company;
Grag Reardon, Southarn Company

Concurrent 1 D
B:30am - 1000 am
Concurrent2 D
2:30am- 10:00 an

State Esfimation, Active Distribulion Management and Control
Chair: Charles F. Wallis, Alabama Power Company
Model-Based Hierarchical Coordinated Contrel for Distribution
Systems

Haukur “Hewk” Asgeirsson, DTE Energy and Jesh Hambrick, EDD
Roadmap for Smart Grid Distribution Fast Simulation and
Medeling Tools

¥avier Mameo, EDF/EPRI and Roger Dugan, EPRI

Nhji:li:g the Impact of Demand Response Technologies Using
Gridla

D. Ross Guttromson and David Chassin, Pacific MNorthweast
Matienal Lakoratory

MORNING BREAK AND EXHIBITOR THEATRE

Advanced Applications for Power Quality Monitoring
Chair: Dan Sabin, EPRI

The Inflvence of Measuring Equipment on the
Possibility of Disturbance Source Identification

Waldemar Skamudek, Tachnical University of Opola
An Internet-based PQ Monitoring System: Six Years,
2400 nodes, What Mext?

William (Bill) E. Brumsickle, ScftSwitching Tachnologies

Post Fault Analysis and Lightning Data Quality
Fred Elmendorf, T

Concurrent 1 E

10: 30 am - 1200 pm

Concurrent 2 E
10:30 am - 1200 pm

Advanced Hardware for Smart Dishibulion Systems
Chair: Bob Yinger, Southarn Calitornia Edison

Hydro-Quebac’s Distribution Nehwork Volt and Var Conirel
System
Christian Perraault and Andre Ricard, Hydro Guebec

Architectures for Advanced DA Systems

Robart W. Uluski, Quanta Technology

Status of EPRI Intelligent Universal Transformer (IUT) and
Solid-State Switchgear System [4-5)

Mahesh Gandhi, Silicen Power and Ashek Sundaram and
Arindam Maitra, EPRI

PQ Technologies - Latest Developments
Chair: Brian Fortenbery, EPRI
A New Ultra-low-cost Power Quality Menitor

Technology
Alex McEacharn, Power Standards Lab

Full and Partial Qutage Ride Thru For Critical
Applications

Jon Wehman, Benitron

Micro-DVR

Baskar Vairamehan, EPRI

Bread-Based Power Protection-Evaluation of the
Innovelt CY55™

Brian Fortenbary, EPRI

100 pem - 3000 pm

Concurrent 1F

Concurrent 2 F

1:00 pmn - 3:00 pn

Communications Infrastructure for Smart Distribution Systems
Chair: Rebert L. Huber, Distribution Vision 2010

Application Integration te Facilitate the Smart Grid

G. Larry Clark, Alabama Power Company

Update on UCA Users Group and Communication Architecture
Trends

Kay Clinard, UCA Users Group

Issues in the Selection of a Distribution Automation
Communications Infrastructure

Kanneth E. Wirt, FirstEnargy

Recent Developments in Feeder Automation and Monitoring
Jarmes D. Stoupis and Mirrasoul Mousavi, ABB

Smart Grid Fault Locating using Intelligent Wireless Line
Mounted Fault Recorders

Dr. Murat Dilak, Elactrical Distribution Design; Nick Farrington,
GridSense, Inc.; and Haukur (Hawk) Asgeirsson, DTE Energy

AFTERNOON BREAK AND EXHIBITOR THEATRE

Chair: Bill Howe, EFRI

Plenary 2
3:30pm- 5:00 pm

Quantifying the Impact of Reliability Improvement Programs, Richard Brown, Guanta Technology
AC Stall: Progress Towards A Solution, Bob Yinger, Southern California Edison

Integration of Distributed Storage and Resources with Distribution Management
Joe Waligorski and Eva Gardow, FirsiEnargy
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(= r=| l TElARCH TYTY
PROGEAM 1 POWER QUALITY WORKSHOP FOR PS1A
THURSDIAY, AUGUsT 7, 2008
REMAESARKCE CLEVELAND HOTEL
CLEVELAND, OHIO
AMBASSATIOR Rawons

Thursday — August 7, 2008

TIME TOPIC | SPEAKER

| ROOM

T:30 A.M. CONTINENTAL BREAKFAST

= PLO0OL
Quantifying Improvement Programs -
Discuss case studies and a survey on
improvement programs with several John Spare
topics, including vegetation
management, reclosers, protection
changes, lightning protection, and more

Hal i — TR0
AL

| Ambaseadar

10:00 AM. BREAK

« PLOOZ

w irati  Reliability
1015 AN, and Power Qruality Data - See a.mll . _ .
17400 PM provide input on results and analysis of Anish Gaikowad
normalizing indices like SAIFI, MAIFI,
and SARFI for weather parameters like
wind and lightning

_-]mfkmmhr

12:00 WoRKING LUNCH

« EMTP-RY PQ tools - Learn aboul
updates o EMTP-RV tools for motor
starting, are furnace flicker, and
welding. Learn about new libraries Hansh Sharma
developed from the tools to allow vou to
incorporate your these components in
your own maodels

12:15 — 2:00
M.

AAmriarsadar
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~ A y%H > FirstEnergy £ 4 27 @ 4
S & ERAPER 4 &P L FirstEnergy = @ > 3% 2 &3 2008 #
23600+ EFPREF 2097 52FF0 CHFTFAEF LT
S« Fe(investor-owned electric system) > %4z~ 130 % ~ » 2 F A
320 i FE ~ > % “HcX) 450 3 & 0 B 1 #X 14,500 ~ - FirstEnergy
TA PRI/ E ARG HEY Akron o F R F T EE FE
14,200MW » H ¥ %222 5506 « $ i 29% ~ ¥ & [ 11%Fr-k 4 /b 4
5% R R AR GERANF S R e B Toledo
Edison Company - Ohio Edison Company -~ Cleveland Electric
[lluminating Company ~ Pennsylvania Power Company ~ Pennsylvania
Electric Company ~ Metropolitan Edison Company -~ Jersey Central Power
& Light & 7 %& 4 @ # = 7 (4B 2 #7571 )f= American Transmission
System Inc. ﬁi;ﬁ oSF ﬁig?lﬁaa’: Amps £ & 133,000 v s E T o
FirstEnergy & # = @ 2% 4L % 4 S5 k380 0 2005 £ B 4pdi
7% = % — 3% (customer first plan) » #-3 #pR7E* = (T 5 £ %=
v R L R 2 o et E /BT 2 A R
TRVATA B BB RIET A R B SRR
B SRR 2P R 1 s L E Y SRR R 2 F Ao pn

2_#& 45 oFirstEnergy & # & & 5% 2 % - 4 £ ¥ 452 EPRI
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g TR B T R 45 IR W EPRI B 1 iE- B8 T
PAFFEER s SR IRDRE AT P E R TS
r-r'ﬁfﬁ "uﬁ" 7 ? r‘{"?ﬁ‘&%%ﬁﬁ %’f\."? Fx 5= 5@"’ E o> 1 L’a’_:}’f‘fr?" e T

PR S UYL L ST

Illihfmmatmg
Com), )

ﬂ Jersey Central
Power&
, PowerSToht

AFirstEnergy Company

Tl

B 2 % & FirstEnergy 2. 7 #& # & =
= ~POA & ithmin
TAETRY ERMIFELF > A Au 2 2R
(Customer Focus) ~ & # & F #& # - & * (PQ Standards and
Applications) ~ © * & & F »[#% 1 (PQ Case Studies) ~ & # & = &
4 47 (PQ Economics and Applications) ~ € 4 & & % Bl itr(Advanced
Applications for Power Quality Monitoring)f= # & ez H itk AT
2 & (PQ Technologies—Latest Developments) % » & BEp % 40T o
(=) SEMI FA7 X & 2 3B 7 7%

(REEFE D2 (Intel Corp)sd % Fop 7+ & SEMI FA7 28 2

28



&5 et AiBARY 5§ 35%2 KK 0 & FE SEMI FAT %
BAEBERBPLTRAEA Lo (T TREE AL BHN
PIFEFVEGH IRy B IeAT y 23 4
BELFEAA2ZEEAR > TEEFIAEERY 2 TR
EREFONE AFBET w2 ERDOTRERERY T ER
HEEL R P E SEMI FAT HRE2 8 0 % AR G 5 W
NS R BRSPS Y & SEMI FAT R
Wop s 28 RAFATABVFDOT R 2 & RETER
2t ARG Y £ 9¢Y £ IREP & SEMIFAT 1R o
(= ) IEEE P1668 #74& % 2_7

PA S R RAHT S STTRBE NG LAEE &3
Fr® B 5% e SEMI FA7-0706(% K & 2 AR RS+ ¢
Semiconductor Equipment and Materials International % &) ~ IEC
61000-4-11&61000-4-34( ® % = % # #¥ = ¢ International
Electrotechnical Commission % E) ~ ITIC(FF it His1 ¥ £ f ¢
Information Technology Industry Council # &) » SEMI F47-0706 f-
ITIC T &£z X EMB L ARE oD H%k & B F@ R8>
IEC 61000-4-11(i%** 16 =% 32 )4r 61000-4-34(% ** 16 <% 2) A &4

PR K L R R 0 R R DR
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IEEEP1668 71 P ok A5 B¢ » #7 RFL 5 4 AR

HLTBAE nE LRF - IEEE P1668 T_& M3t 1000 K4FH = xp

AAKREZRRIAEE A AoAp F LRI R AR 2
ARAEAE G MR R A B & Ao i AR R

IRE -REETEBRTEFNFoF A  FRETF TR
WA REENA A AR R R R g S 22
B G STEP o IEEEP1668 v 5 1 ¥ AR ER A W 4

AR RITTRIBUEIABDORIRE S 2> 2204 SR

PEAFT ORI AHTA AP ABEFLE R WA F

(=) CPSEnergy 2 ##c ¥ % # AVC 2 % %
P E R S AL B2 f FI R B CPSEnergy = & 0 7]
R 3K W bl4egos $8(Chiller) ~ 04 34 -k #5(Chilled Water Pump) ~
# b 48 (Exhaust Fan){=z 5 B 515 (Compressed Air)¥f % B3 "# 2
FLRERM  ZE P B HE AT RITR 8% ¥ # @K G
¥ ¢ & SEMI FA7 82 f2;4-5 % o i3 5 & fup ERIFH
# & SARFI 90 7 24.08 =& ~ SARFI 80 7 14.93 == - SARFI 70 7

458 =& ~SARFI 50 3 0.6 =% » 3+ 8% £ ¢ 4 S ¥ itig = o
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% = % (Do Nothing Cost) » # 2z iL = A (Solu PQ Cost) ~ #& j #c &
= & (Unavoided Cost) ~ 3k 115 10%fc b Ac 8P & 10 & & S #cik
BRI E S R S A F e T T o ot et
RN AR P BN A T S 2 A R R FLRT
= N

CPS Energy = # % £ 4, & &AMz 22l 3 % » 3 R 480V

SRR > R f VR R E RS R B R & RRE 1IMVA
SR TR AT R A & Omniverter = 2 2 & AVC(Active

Voltage Conditioning) » »> % %% = {8 ¢ = 74 o -7 B 39%2 H 4p

Br &g P 00% oo BRI T AR 3 #r T o

XD . @ @ L-G, 40% Sag on
p” " 480V system
W H

L VAN
Actual L-N Sag @@\

I Resulting L-L voltages |

AVC Input AVC Output

VOLTAGE/TURRENT WAVEFORM [No. 13 02/23 121528574 Innush]
CH1-2 2000V/dy ——CH1 ——CH2 ——CH3




(=) Bonitron 2 & © & B K §

% K Bonitron = @ #1% & 3 DC Bus Ride Thru © 7 &z %
o AR RATE B I AEET € F TESNK G
TR 2T 1080KW 12T 2 B xR oo — Mot A T TR
L~ ¥, 5 5ife AC line Sag Corrector % 8 B3N 48 K % > F] % 3L
PARFET i § A2 R TinmdpdRd > 7 A H - FRY
BRI G R T R .

Bonitron & @ :xi X At 3L AET BRI FIF23F

1.3 %47 59 % ¥ 55 3534RT/3460R Boost Regulator # & (i
PR E) T LR REIEE0% 2 f2 T REE
W% & SEMI FAT 3% -

2.5 g BRds B 1 B 3534EC Capacitor Bank g Electrolytic

Capacitor ¢ Ultra Capacitor & % > ¥ 7 L 2 fjp 2 ©PFF

ik
\1
‘3
E-D)
W_i,

Bg % F AR sfeit Bk kR Bedd
2R G Aok FaB RS UERERL A RS

Bonitron = & Fljt F 0 4 BT IR Rk du2 MR SREe B T B

‘\\

2 A MATHH L ER R S L R E KB E SEMI
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FA7 08 > FEFIZ B 2 HHRE 200 1B T PR N i AES £

e
|

!

PRI RPAR 4R o 2 SRR B R B

i ITIC ~ IEC61000-4-11 §= SEMI F47 1% 2. & £4cR] 5 #7577 o

3460
BOOST

REGULATOR

AC Line DC Link

30
AC Line

10
AC
Line

BATTERY 3460

BOOST
RESERVOIR ' REGULATOR

CHARGER

DC Link

AC Line

3 AC Line

(b) © &> A

zﬁ‘_,i % : ]
2 W I uLTRA ! 3460
52| & | CAP | BOOST
32 | £ |RESERVOIR|REGULATOR
£ = 1
FAST =
DISCHARGE 5
< Q
z al
-
UI
<L

3 PHASE > VS0 _®

Bl 4 Bonitron 2 7@ © § R LR F R L ER R
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Duration of Voltage Sag in Seconds

601 oz a1 1 G 100
100 — Ty g e —— 7} !
~{"; SE000.-4.11 gs— —

MC/CBEMA

-

an

i Samsung "Ppwer Vaccine"

. _
MRl T AT

Percent of Equipmeant Nominal Voltage

BlS LEMBPB - HIBRFTIAZLFIERE R

EadPFE TRAEABZGFAET Y ST HRET &, K>

TR TR RERE L 4w £ R 1996 # B 4ndnde L Al
AFTREFEE2 F77 > > 2000 & & I SEMI FA7 4% > s p =
EEMALG SEMI FAT RV Tl i - F RRABT Eo F AR
(Liquid Crystal Display Industry) B = & & if * 4~ 1%% » @ LCD &
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