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%*.1 EPBBZ}F vl é?FjEllﬁﬁEJiﬂE'%(Small System Incentive Schedule)

(per CEC-AC watt; initially for systems less than 100kWp)

Step | Megawatts | Residential Commercial Non-Taxable
Per Step
1 50 n/a n/a n/a
2 70 $2.50 $2.50 $3.25
3 100 $2.20 $2.20 $2.95
4 130 $1.90 $1.90 $2.65
5) 160 $1.55 $1.55 $2.30
6 190 $1.10 $1.10 $1.85
7 215 $0.65 $0.65 $1.40
250 $0.35 $0.35 $1.10
9 285 $0.25 $0.25 $0.90
10 350 $0.20 $0.20 $0.70




2.%ﬁ’?ﬁﬂ%ﬁ?ﬁﬁ’ﬁﬁ%ﬁjﬂ(%rformance-Based Incentives » I'| ™™ LPBI) = PBI ™ [F*
100KWp/' | 1= I P o > ASUBSA 5.7 2 R R R PR - 9 Py
I SEFEREIKWH S F L5 WA » 5 LW k1 30,39 7 il & )

%ﬁo PBI?{%{Eﬁfﬁfﬁ?ﬁﬁﬁﬂﬂﬁﬁiﬂ(ﬂDEhZ Large System Performance-Based

Incentive Schedule) » 3 3& FF]E!ﬁﬁ?@lOf[ﬁ'ﬁEFg?ﬁ’ﬁ » 2 BB = s

Fpbj 35 75 ARG O ii_lﬁﬁkwp f‘%'é?FPJE,JTé #EE [ A = 5 1kWh g FR

FFRGO.LS 7 » = SVL0MTEE = M1 FRbfj= 3 Fiy = A I AR 35 [k Wp %

?FPJEﬁ,‘\éE #EE (20,035 7 o 71 PBIFHE I &1L = SU3MEE = Y[ Fhp- 58 =

%ﬁﬁ’@%&f@'?ﬁﬁi%lOﬁkWpﬁq ’ J\Bﬂﬂ‘igﬁﬁf?q’ﬁgufﬁg [ ElrCF(capacity factor)

50,18 » 7 PBIFE 1 1 03742 STLOMTRY 2 (V- L A

Explanation) °

A2 PBIZHH [ & R PIAIA

(Large System Performance-Based Incentive Schedule*

(per kilowatt-hour, initially for systems 100kW or larger in size)

Step | Megawatts | Residential | Commercial Non-Taxable
Per Step

1 50 n/a n/a n/a

2 70 $0.39 $0.39 $0.50
3 100 $0.34 $0.34 $0.46
4 130 $0.26 $0.26 $0.37
5 160 $0.22 $0.22 $0.32
6 190 $0.15 $0.15 $0.26
7 215 $0.09 $0.09 $0.19
8 250 $0.05 $0.05 $0.15




9 285 $0.03 $0.03 $0.12

10 350 $0.03 $0.03 $0.10

Smaller systems may also opt-in to this schedule to receive greater incentives
for high performance.

A3 PBIFHH UL W 1| 1 8OGRR iy

PBI Levelized Payment Explanation
Levelized PBI Monthly Payment Amounts at 8% discount rate

Stateride WY EPBB Payments PBI Payments
Step in Step (per watt) (per kWh)
Res | Non-Res | Non-Tax | Res | Non-Res | Non-Tax
1 50 $2.80 1 $2.801$2.80| ** o o
2 70 $2.501$2.50 1 $3.251$0.39 1 $0.39 | $0.50
3% 100 $2.2019$2.20 1 $2.95 1 $0.34 |1 $0.34 | $0.46

130 $1.90 1 $1.90 | $2.65|$0.26 | $0.26 | $0.37

170 $1.551$1.5518$2.301$0.22 | $0.22 | $0.32

215 $0.65 1 $0.65 | $1.40 | $0.09 | $0.09 | $0.19

250 $0.351$0.35|8$1.10 | $0.05 | $0.05 | $0.15

4
5
6 190 $1.10 | $1.10 | $1.85180.15180.15$0.26
7
8
9

285 $0.251$0.251$0.90{$0.03 | $0.03 | $0.12

10 350 $0.20 | $0.20 | $0.70 | $0.03 | $0.03 | $0.10

*For PBI Calculations, the first three steps assume a capacity factor (CF)

of 0.18; Steps 4-10 assume a CF of 0.20.

**The first 50 MW incentives are disbursed under the 2006 SGIP program; PBI

payments do not apply.
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(= YEA NI R “\IS%IJ Tk (L T ) 7 9 F T NEDO F7d B o
PRt - FHEH IR T 2002-2008(FUF 2007 AF ) - AR YA OL fEiF !
T oo ]%;’EIEII:EI%RIE}?II/Dj\ :
i*‘j&#r new “Pal Town Josai-no-mori” residential complex in Ota City, Gunma

Prefecture

G : 553 MICHIFTEG F) b HE SN A D
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FF['JEIF I[ti] - 2002-2006

f
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4. ER R TR
o o
Schedule of Activities :
FY] 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Development of =
technology to avoid Df‘I‘fIUlImfﬂII I I I F“I| e
restriction of PV output of prototype| | Field tesf 2Ol
#
Development of I I I I IIH
function to prevent | IIfIdIfSI "Ild evahuliion
unintentional islanding Stu I\ of test method |simulatiop ,
#
Analysis and : I : ( m_n;_.Iscnu..ym_
Evaluation of Higher ‘-‘TIIII\ of Calition
Harmonics test method FIeld test alI{I snnulmﬂn —
#
Development of I I I I I
applied simulation I I Develo}ut}em of apjzlied sim]tlatiou
I I I I I
Number of installed PV ! I I ! !
system 0 } 130 } 198 } 167 } 58 } 0
(accumulated ) 0) | (130) | (328) | (495) | (553) | (553)
| | | | |
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AN [ﬂ BREU m MEIDENSHA Corporation, Electric Power Engineering Systems
Co., Ltd., Shin-Kobe Electric Machinery Co., Ltd., Matsushita
Ecology Systems Co., Ltd.,, OMRON Corporation, Tokyo
University of Agriculture and Technology, Nihon University, Ota
City Office.
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Demonstrative test site

Ota City, Gunma prefecture

Substation

B T I A R e

[MWh]
7 400

B Total PV system generation 350
B Total loads
| T Total reverse energy to grid
~#= Number of PV systems connected to grid
. —#= Number of batteries connected to grid

— Final number of PV systems and batteries 200
connected to grid

100

Number of PV systems and batteries connected to grid

-]
5
=
=
~

Total PV system generation, Total loads, Total reverse energy to grid
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PV system output power flow éﬁ;ﬁf’\ﬂ‘ ,[nj

iQuantily of charge .

Residence 1 Residence 2 Residence 3 Residence 4 Residence §

VollageT PV system output is charged to
e — battery, and then vgltage is

Distribution line impedance prevented to raise.

fil 3 PV sl R R v T

#rEt & B MR

R2

Rn
AN t

Pole Tr
vV i vn
: I waxuge
ﬁﬁ'*f?bﬁ% %@ Housel House-n ;l

()Vv, = Vi, + R, (I, + 1, + 1,4+ 1))
(2)V, =V, + R, (1, +1,+-1,)
(3)V3 =V, + R2(|3+"' In)

(4)V, =V, ,+ R, -1,

= V, >V,

BRAFTLRE Ao nT R"BRARE",
( DUYPAC IR £ o SR R T BERSUEESA] » [y TS RIS Inverter(PCS)
I’ﬂﬁ»t%}iﬁﬂfﬁj > £ 2004 F 12 Ejr'ﬁjtzﬁﬁ‘ tﬁi{n}%i@i?ﬁsﬂsa@:lig[ F} i - [+ 2007
BT IRl AR 553 Ko BB E TR Y
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(70 ) 5 PR o W R PR o Pt U = TR ST
1. Additional Type
2. Integrated Type
3. Collective Type

(4 ) Additional Type [t kL a0 [ i (=3 )1 - Additional 753 > Additional
FARLE R SV PCS(EPV PIfY PCSYRE, b E s AC
PP ] e EEs ] > A A= PCS (% AC —> DC El@ﬁ‘;g}&‘r;ﬁi
B e W [ S R R R T (R
B FR RO L P E L R o IRV R PSR R T

1) Fr R ) T SO RS 1045V 1A AL 107V) - ~MIRf= 7

AT T o AT BEHITSESA 4 PCS i
FHIRE 5 PR et ot v, ™H] SR QPR GAT > — FHUE PRI S B - 2Ry Voltage
Control Mode fLEl f[i1— FE7H 1k > pIE | Controlling Reverse Power Mode ~ Schedule

Mode == Peak Shift Mode » ZFi-% (= - )@l -

ARG

"é “Central |

% control !

P unit | 4.

[ et SRS i T -

| = " .

........ 5.‘!!15!?.‘!.0.@-..__..- ; ‘x by Collective type of to
H H1gh voltage distribution Imz:,r '-, b avoid restriction of
5 oo ] P\’ system output
§ GOKV/6.6kV _.VCB @ _f" Pole Tr‘a_nsfnrmer ---------------- y
| | Pole Transformer g 6.6kV/210V-105V

6.6kV/210V-105V,|- =

! Residential Loadi_ Residential Load

Additional type of to
1 avoid restriction of
PV system output

Integrated type of to |§
avoid restriction of ]
PV system s

Conventional PV system

W4 AT LY PV RS B
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(1 +)Integrated Type
IRV £ Integrated HERL MBRZA D Inverter ?EZF, ; aﬁ} R
“PRe = Inverter PYflARERAZ N T HZLE-RLE ?@ﬁﬂ%’fﬂ}aﬁfﬁﬁéﬁ » = ETH
7 T B IR o AT NI (ERIEE - ) - Additional Tpye -
Pf- 32 75 Inverter HIFTELY]) ﬁﬁ:ﬁ[{, AR LA 50 2] -
(1 7)Collective Type U413 HIIET| PCS =g Fih » 20 M= g fiadk » 2 folfuy
FelERLR R S S T iﬁlﬁ%”%ﬂ@%&ﬁf@ﬁ%ﬁ(%lo Trypu=
M PSR RIBR = A e R ST VL BRI B 2
floget At o ERI TN (RS R PR — T T P A
T2l 5[ 19 21+% Additional Type (3 B BRIN | 4 (1 IR 2% -

¢_.

Contents of equipment shed

Control unit

PSC (Additional tpr

‘Measurement unit

Lead acid batteries
Series-connected
49Ah x 96 cell

1S PV AR A AT
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f=1uTdiats

q%‘.' 14 =& * ﬁj;’/ PV Inverter q%‘.' 15 FIEJ?E,:‘F% 7 Measurement Unit

il 16 R 1 8 - i (UPS) i 17 B H(UPS) T S
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18 P [ 19 NEDO [k ik

(AN A AR Y DS i - — $UE) Voltage Control Mode -~ Controlling
Reverse Power Mode - Schedule Mode == Peak Shift Mode <=4 7 :
1.\oltage Control Mode Elﬁﬁl¢§t§t‘ﬁfuiﬁk‘ﬁ » T A Hl%fg%— Setting Voltage
=104.5V » %’,%@H;@ ) J\B;FJ,H:F%EEJ 1 F‘Ha G ;‘-ﬂ F““{ﬁ’ (B {ﬁ E
ARIH] o I ﬁb:l?,?:r‘ F) (54 Setting Voltage - [ = (1S H [puFsT]s > %]
BROF A A © 2 2 RIERLE 5 [ PERRRASTS fs | A » )
Elmj ’Eﬁﬂjﬁﬁgyj [fil » 7t Setting Voltage [i J%i—]%[ﬂﬁ fel T E | ﬁ%‘ﬂiﬁ

ﬁ%ﬂ 20 A[J£% Voltage Control Mode #f FREAFIFIAsLH 224 o
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110 TPV system output

" Loads
Yrir

106 ;
Power at connect point

o —
~7 Charge and discharge power

4 102 P
g E PCS output voltage
£ B — Setting voltage (104.5V)
5 2 98 & L e
=)
£ &
0 94
90
-4 86
0:00 300/ 600 9:00 12:00 \I5:00 18:00 21:00 0:00
Charge was started because voltage Charge t started because voltage
was beyond the setting voltage. was not\bcyo the setting voltage.

q%‘ﬂ 20 \oltage Control Mode 8¢ FEEFHIF16L

2. Controlling Reverse Power Mode [i9£L 4: ?ZLTHJ%?“H ’*ﬁHH“F’?&EHJ A5G S

F [E&_F IEI Fl jr E fjﬁéif‘ ;l\]/:\ljl?lr —gl—r F-f F{I Fr‘_—'?i[j:'{u 5 ﬂlﬁé IE&E I,EI
IR HBROR T i OB EHA AT S
Fo ﬁ;] ) #ﬂﬁfﬂﬁ;ﬁﬁx B ] g itAgh i (L ﬁ?ﬂl 21 H[]£% Controlling Reverse
Power Mode @/ FREHIFIAH 224 -

3. Schedule Mode p Jﬁliﬂﬁ’ﬂ_ﬁ U, {\IZ;J,FJ‘Z’:’[’?EEFIQ”F%‘} J%;EI R0 Flfjs’ﬁlq%fglu ”F—jq*EJJE
] > e E?‘L?‘JJ%@ Ot 23 5 10:00 AM i NIRRT O E AT £
A0 g H] p 1 RIERY[FEERET Fﬁnﬁfj, & P &#,1 TN h;f Flﬁ*b
R 10 RV F| I AT 0.2CA pu Ak TR %’Rﬁrlﬁ%%%’ PRI 410 gk
9P FEE  FEIA FEARIY T AL D T TRAORS IR (R > 5

3 Jf]]ﬁf[jﬁ-*ﬂ&\ B A Ll T 2 Eﬁé& LWL Fi o Al fﬂﬁ‘ﬂﬁ*n&x FH
FI IS fJ;ILI—“ﬁ?i]‘F‘ A AT R I;I%J”pﬂ[;{x&ef%ulﬁltﬁ, L% o
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Power (kW)

Voltage (V)

86

0:00 /3:00 6:00f 9:00 12:00 15:0Q 18:00 21:00 0:00

Charge was started at the
same time when reverse
power flow occurred.

——

Charged energy was
used for loads.

Batteries became fill up,
reverse power flow restriction
wasn’t effective after this time.

ﬁ?ﬂl 21 Controlling Reverse Power Mode

[(b]
=
el
o | charge
13 power
e,

___generation/f .

[ﬁ' 22 Controlling Reverse Power Mode =
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| PV system output
" Loads

Power at connect point

' Charge and discharge powej

~ PCS output voltage

household‘ Iéad :

BRI

‘dlscharge
power

-

>

Controlll_ng reverse power mode

AR



110

106

Power (kW)
2
Voltage (V)

86
0:00 3:00 6:00 9:00)12:00 15:00 18:00121:00 0:00

~—" PV system output | Charge was started Charged energy was
RS~ | #t10:00 am. used for loads.
(Upper 0.2CA)
Power at connect point .
| —— Charge and discharge powe Charge was finished
~ PCS output voltage gt LR pm.

[f' 23 Schedule Mode A

[f' 24 Schedule Mode = Hi2 "I

(t1 = )fﬂ[’“‘*ﬁ?fﬂﬁjﬂﬁﬁﬁﬁ%’ﬁ*fﬂ TR o S E U B L Hl*‘\jﬁﬁ Dy RLFRH]
Controlling Reverse Power Mode » F=7 [&ffiz01 157, 30%E|fjﬂk[§;j,ﬁ:§§;?$j/?¢-) J
RLSEfR To e e o > [ BTG BT 30% e WY FETER L 0.2CA » S

%ﬁ%’ 12V ~ 294Ah > & [l F5E G 16 %Fﬁ*ﬁ? ~ 192V ~ 4,704 Ah ~ 56.448kWh -
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CF = ) 171 PRk 2 19 738 6y = (Performance Ratio ,PR )15 » riéf%jﬂl i
] > PR¥% 78.6% > S PR ™ [T 71.2% » PR ™ I Al grp >
i) JDEJT%’LW&#?, B B R T USRI ) 2R E Jgfg%?ﬂsﬁ,
&PV Rk ] B -
CFT = )N ] IR0 2 5 2 e 7 3T (P O P T o R 8 o o pss - =
FPTEE BLE RGPS (I 38 5 5 2 B SRR | PQ  ETHE TE -
PR FIIpHRp HRORL A E B ARG R S e TR R
SR RE] > FPr QRS = RIPVE) e E) -
1.2 EPEERLER P (R 0 15 A (Rt i ) -
2.7 A AR AR TR o DR AT LR S

New islanding protection apparatus
Pole Tr.
PCS A 5 oM 50
= l l Breaker
Active signal inverter V., I, Fdetection | | | Loads
Islanding judger
New islanding protection apparatus =
; Breaker
Loads
New islanding protection apparatus 0
; s Breaker
Loads
...... J ‘:‘T \).-

Base configuration of new islanding protection apparatus
[f1 25 TR 1T EL S A
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Even if parallel number increases, it is possible to detect islanding fas

AQ =0% £Q =5% AQ = 10%

AQ = 5%

=-10%

QR I S 1] R s = a3 L N G TR
P i A

pale

SEE b 05, 05 \
Z 04 o 304 Z 04 @
03 2 903 03 9
E 02 £ 0 E 02 E
0l 0.1 0.1
0" 0 0
05 05
z z %04 %04 0
! g o 30 g
- = FUJ HOJ H
| & 0 0
1 05 05 _
z Z %04 @ 04 Z
[l = FOJ HOJ )
0 0
0.5
2 & B 2 04 )
F = B H 0] F
0
05
&) O % 04 @
E = = & g% =
f | 0

TR
iat

MhFs

4P = 5%

Parallel number  [Lunt| RS

AP=0%

AP=5%

An example of detection time of new islanding protection apparatus

q&' 26

b st
-

PV ik

Current Shunt ~ CT ~ PT ~ ... =7

B RLEAROIR 20 7
SN eSS p

R

'i_k [‘I

ﬁﬁﬂ/ﬁﬂﬁij

.—\—

ﬂ

TR e

ey

IFETR B L

bl

i Sl 72 R e S L 27
oo REEEERREAY inverter E| @[%FTJ BR
i[RI o i Tu*?ﬂ%’%’
L
CEFZ0) 7N 1 b oA ek E‘fJE%‘?EHﬁTTU?EE' 1A F'EJ?Ef

e

U P F LA B inverter T ST

DC

2 HEHE F2V Inverter UL FEEYER] - 7|
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Connection Point

PCS-A 1
i T mar e
@ = = \2 \,frz@
T1 r
® lde2 _ress j®[b_1_A - Pole Transformer

@ —_ imy O
pyranometer A =
T2 L@w S

Discharge Dept

27 PV AT

[tems Measurement

Connection point Current (Irl,Ir2) AC Current (rms), Phase
Connection point Yoltage (¥rl,Vr2) AC Yoltaze (rms), Phase
PCS-& Current (PY array) (Izl,Ig2) AC Current (rms), Phase
PCS-4 Yoltage (PY array) (¥1,Y2) AC Yoltage (rms), Phase
PCS-B Current (Battery) (Ibi,Ib2) AC Current (rms), Phase
PY array current {Idcl) DC Current

PY array Yoltage (Ydecl) DC Yoltage

Battery Current (Idc?) DC Current

Battery Yoltaze (Ydc?) DC Yoltaze

PY temperature TI Temperature

Battery temperature T2 Temperature

q%.‘.' 28 Measurement ltems

Cﬂﬂ*PW%%ﬁ@m%%%?W%HfW%%%ﬂﬂﬁ%ﬁ%ﬁﬂEM)WFMt
Class Normal Incidence Pyrheliometer MS- 54*5’1=L‘F 'FIZE! Second Stander Global
Solar Radiation Pyranometer MS-802 S5 { » & L= FTFHEI BERVHRLA ERL
“EI(Silicon Sensor)fiv PV Sensor ML-020VM ; [ 15fFHAVECEE £ F““ ' SR

ZOo BRI R B RCERL T PRI RERIV e S g R
LSRR E R A o R AR RO o PR RCEER TR
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& B> PNERLH ] Silicon Diode FIJFIi?(’TJ\ | (R .

Global Solar Irradiance
Wind Direction (Thermo p||e)
Wind Speed

Dlrect componeni

Global Solar
Irradiance Callbratlon area
(Si sensor ﬂ @

Incident angle

Irradiance o
(Thermo pile) Calibration area
Ambient Temp.
Meteorological
stations
W 29 Flijtzt»%,_pgsj,@@x%fﬁ A1 30 @%fﬁzﬁﬁqﬁl
CFI = ) F T PR B ol > —~ HE) 6l [=* F'lri?‘lj IR, Y
24 [ HIE) ~ o [Py FRN T R A PSEE > ST NEDO R [N

IF=fij¢ Integrated type [Uf2 57 Inverter ~ % See TS T B o == A F
[ Measurement Unit 277> I'| 2 Fiefily |0 R = i BRI S Bz 1 ) - iﬁﬁf
Hi A S S - 2T NEDO SR ORI » Tk ekl kU St
LR PSIR SIS o [l 31~ 41 AL BR A T B "TE'%?JTF‘H[ 5

'|‘||||]11'I-I'II!T 18018 11?13?125252]’25253031_
[T Bl A %k &

2007/10/12
15:21:23

3L it R
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32 5 RS ng—f'ﬁu

34 HRLE R s e

[p 36 255 il AR A [ 37 u-rqﬁrﬁ}%? '|
(ZEPV) Multi-string Inverter
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1 38 2 SRS R PV A

kL Mount _F3. -

40 27 (o] 41 SRR S B R
Rl
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(QURADEARIERCE ~SUpy A3 L2

L VI3 ()0 2 Fl(SCE) ! P IntelliGrid -fic 2 i SLREH 2 AMI fi9
T FRATH BHLER [l 5> B4 P 2005 2 [l S ARGy 2 gE R 13 [B3
o= Bﬁﬁjuéﬁﬁ%ﬁ@i?%%} ( SCE’s Edison SmartConnect Program ) » 27—
RS LRI QI HFTEEY 1426 P00 > <1 2006 8 IR e A
AAPRFER ‘I‘ffEI [0 R P P A R R PR 05 5T R £ 2007
1 E[Z 2008 F 7 £ p%mwg[ S > 150 2007 & 7 7 [ w0 oA
SERGE I oA s o] TR R SRS+ T 2007 5 77 26 F IS 13 fR
5620f WS U ET = B AMI SRR ﬂfj’%ﬁ%ﬁ%{f@' ”'Fﬁﬁ': (2T 200kW (i SCE =
1 530 Py =26 | B P TLSEF VA > S R LB R
Al (42009 & 1 FI[HE = S HISLE A b= 2012 5 6 RS < Ry
U FE]D 2 1] SCE PELEERYS = SRS IS SR AL RER Ul v 2007

4 E|JETH Sl ﬂaﬁﬂfﬁ[ DOE = #1957~ ik rGHdWGEl(;jE]‘ﬁ;“ ViEEia T'“L%“JF

ﬁﬁﬁﬁmﬁ Egﬂ HECe SRR A Bé‘[%“] b?ﬂ[%““ﬁil%ﬁ%} 100f | KW

2.SCE iy SmartConnect “L: & AFHEHFRH ] Itron f51¥E [ Jﬁ’vﬁlfﬁﬂpﬁl eAET
F< ¢ 78 Openway (] AMI) B IR 2 fj ] S 7 (two-way )T s 1=
ACEVHIEE = AR BRGSO [ R *’w“?@ﬁﬂiﬁﬂ* Wi
R Su=iER | ZigBee A% ,\\\ﬁﬁiﬁﬁ*ﬁl E&ﬁﬂ@ﬂﬁ’[]é § (thermostats) ~ *'| F“‘ e
M7 T TR i 7 S S R R - SCE 457
Openway TR IRIA= i = i1 530 £ (2270 | BRI 3¢ 1o AR = AL
%E‘Eﬁﬁ%ﬁ%:ﬁ AR R TR ELE TP ] 2 il > SCE TR A sk

ELETR = SR=TE BRI S B AMI 5

3.SCE w4+t ii%%ﬁ%ﬁi?@é%AMl {é%%ﬁﬁ[ﬁﬂﬂ ’ j”?EJJlF%~ b AMI —F{ﬁ%ﬁ‘{;
> SCE [HA ) g |t i v 2% « SCE W2l (M RY
ERIEE QU AR - iﬁif FE?E[}JEI PHEV(Plug-in Hybrid Electric
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Vehicles) » I'J 1 R BV o FE E0FS = RSP ES » a8 (R T 4
T ISR R F 0 s 5 R MRS BT S SIRS s
Tﬁﬁ%bﬁp %Ijﬁ TR [F5 > TR R F lﬁ'*ﬁﬂﬁ SARMRS - F }f“fclfr

I* l’iw‘w [t~ SRR (R pe ey i B o -
45T EFE Fhf f' |(PG&E)="F IntelllGrldﬁJH bﬁ_T%$H%§W$%AMIpJFﬂ?@

PP SR FE 38 o = b B P o I et it e e PR [ o 1020027 i F'EJ%?F
Wl A DRy AR 174 RS0 YRS F A L REE R
(PG&ESmartMeter Program) » %2006 75| 20 | & HH YA 2 M [H1 5 E) -'g
(CPUC)%’?‘[ P - iﬁfEJAMI SmartMeterst & HEZ S 5&51%“ I FL
£l fSE?ZOOkWEIfJ;?ﬁ[§530F'JJ|'§iﬁ’7v JAETE SRk m@ﬁ"*@%ﬁ%b@% VAL
TR P EEF 1B - PG&ETE2006F 117 | iy fi vt Bakersfield[f 5 St [ 1A
e » 20075 G4 HE24FY T @;f%ﬁ%,jﬁwﬁzmzﬁvﬁ%g%f N
SRRk [j/gléﬁ?;gﬁ%ijéioSmartMeter Program[is= 1~ FJ cH - HHsEE H [k lﬁﬁpﬁbﬁi
galj BRI Ty £ SR P TR SRR R IS{T%F'JF%%%HF*%J
e (7191 : CPUCHHEPG&EHELT B QLJ\'II% ﬂj'*bigt(Crltlcal Peak Pricing Option,
FECPP) 5 (22671152 ICPP T 6 7 | 1} 1 297 | 31 F ]V 7H& < LJJI%E#FEB e
£ 7 TR 3cent S & IV Eﬁ (7 B R R R T 2R Eﬁ* ﬁj'J:
21 27 Fe0centS = VIR 52 ICPPRYETH -1 B Lijl'%EfFEBﬁF &8,
T 2= ORI El[J:j*f: &+ 21 F75centS £ PUIRFIE | [ CPPUAS Vi
Mﬁjﬂrﬁlﬁ WIPT o iy 2 RO PR RS P 1E T = 108 3L F Tk Al R A Y
CPPR P [ [j= [ (52590 = | F k- e A 1 1096 Y 11520075 12 F DR b1~
“f1 - SmartMeter Programﬁ‘vﬁji’?p'élg‘;'} JﬁfjﬁTﬁ{ M ES S S IPG&EH ) E,E‘uﬁﬁ
FRE it (00 B R S I e ’20073"{”‘[‘[?9@&’%E“I"'?(CPUC)
Fﬁﬂ‘cﬁ?ﬁt@’%ﬁ%ﬂt 25%kr WKW, 118596 -3k LV PG&E™” =1 2007 % 12| X
SRR e R [EJSmartMeteerEf% iJ <o I%’?SmartMeter A<’ ”FLWFEI 2y
R = A " I 54 1A (Load-limiting) ~ 1 FE (&I ) 2 i
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P P P AR o e AR AL L - PP SmantMeter A Ry~ 418
o BT PR TS SRR R b SRR TR T (Peak
Time Rebate Program)f it} » i FEA i) DR = [T Ly | e (57 [ B
FIEE BT lg?:auéigﬁ’ Jrﬁdv PR R P ] 5 Al Ly
TRy 20 e
5. PG&E?%E@';W%‘”JF%E?TE' T R T PR 20025 CPUCFIT*C |
- R Y LSRRV (DFTEEN Y SR P
Tp e QS FIHR USRS R« (CPUCH YPIIFEIRS Fi 7 (CEC)E)
FRRAR [0 2 U A a8t (Statewide Pricing Pilot,SPP) » ' (= 4 1 )
R T R SR I R POAMIGE S IS
fgjrpﬁ::ﬁmT“flpj#&?»sm&?wﬁy}fpjjﬁ (R AE S L S s T T
CPUCHIEET AMIGH o AMIL 6t S s s fIe SIS (1)
F‘:Wﬁ‘?ﬁ [P ot - PR Rab R ) R CPP BTG~ IR
1o (TR PSR 4R IR ][5 PR R 4 L AR
ER O e e iR N S S R I Rl SN e
T« ()R] st b oSl Rt U e n ffﬁlﬁ OE
FRLAH PR ST e - 2 Jp/maiﬁiﬁaﬁ |SPPh T SR U 0 (L)
SPP EIJ?F; EANERN2500H 1= 30 [ B R R SRR R ] I (PR ]
FEFFITOU ~ il <[ [ B -0 1 T [t CPP-Fixed ~ it A8 i i ] B2 0 - 1 o
CPP-Variable) - (2):# " |CPP-Fixedq“= I {= -7 53 1 13.19% (7.6 9% = 15.8 % .
) = (3= TLEN TOURSS: VAl o4 i 2 PIRARAE - (4)[% - 1E ] H I G0 7
" TR (2 17 |CPP-Variable i H-L A F 1696 % 279% 1/ fi] «
6. KEMAFE = ARIH] il B2 o o et s g e e o
(1) FEET A= SRR -
a. FH TR Bl = F R TR I T R
[V T A O RS R B P R 2 pr s e
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Wlﬂ%ﬁéjﬁ‘\wg&jﬁ[%@’ . E[*‘P‘I{,I"ﬂ» . g}?&ﬁ/lpjclsr* j/F, Y H ”F-:_T*F[ijl‘ YFKJFIEJ
%agrsr% .

.16 2 5 BRI e AR }ﬂ@
Iﬁi?lﬁi R =4 ] [l FEE TR IRV AR o PRIF SR 2 50 B S fRAad By
I%U??LF %iﬁ:f Gl %I@ﬁ‘*‘]ﬁl#? =R~ S A ﬁf’f FILT‘ ﬁﬂ?ﬁ?fﬁﬁﬁ
F i\piw y?ﬁﬁﬂéﬁﬁbﬂ TR A I?Fﬁ YR Fﬁ[ﬁ(mlcro grid)

CAVEHTE

TS
i

‘

b

CAEANIPCERE H%F.n EIESEE St Rl i R 12 N L Ea
HLEEH R (IR » R AR S~ U G B (AT TR
FIELFLREE R TSI [ PR Al o GV 1| e suft [ PO
(Systems-based Knowledge Management) s #E3k ~ JJ# | 'Eﬁgmﬁi%a@ Eﬁ%
OB -

2) TF"@' B AFYFf <M (Smart-Grid Enabling Stacks)

i £ )= % P52 S5 1 (business building: blocks) g = IR i 37l
Ao TRy F[iqj}%aﬁ[ﬁﬂvﬂv@ﬁl :
FRCEIFARP R F 5T 7 = T R SR RCHES R PR
afRITRELEI= o LT R ST T [ R ) i G (oA
B3 PR S R AR Y B S T R
o 7 ﬁr“ﬁ%irﬁuﬁ NP e R fr'JF%E#JEIPHEV(PIug in Hybrid

Electric Vehicles) ™ ¥ 4 (i< 41 o % 5= Y {0 i 1570 A0 I
ID(Intelligent Devices) : &/ FIEER ke ~ THRAEIEAR] TR 'ETJE-H;'\%?ZL
IR > (0 SRR s S A0 - £ 1 TSR vRLEE e g
R A MR T 5 T2 RO R R R TR o
—aﬁJ%?EHI%%?ZLﬁ’U%ITF AR > TR R R TR T LIRS

FIZ57208(Self-healing)= 1< pjrw[ﬁﬁlﬁ | b el LR e R ) e
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SRR TSR PR 2 Y B

WS S |50 [ ST F SR T - P
g1 TR SR ST AR T IR SRR SR AR

R R s R A (Smart-Grid SG) i fj= 4 ¥ U 578 T [l

W/T

FRRCEIET SRR AR Y SRR R S

e R RO T [l R P P SRR PRI P RIRL
%ﬁmpaﬁmﬂp RECIL ISP R SRa T i ﬁ@?"

b. % | BRI TR BV Tt R R PR R L S D
LA R (R R L0 S U T B Ce S0 s i R I AL RN T e
INE §a e n e Jﬂggﬁi_lo;éagpﬂ%ﬁpw AR ] p‘ F'Jguag*ffiglgm
RV L+ S s R ST M e -

CIXYRELST Tty [P TSCR VI < FR IS s R
Ehlrgs,ﬁjprﬁ?{qléfg givrﬁpﬁ ]E;IFTJ% LniEREES g Uil %7‘9 Iﬁ&g{: i
TR [*ﬂ{' Fﬁfﬁ l—gﬂFh%} pr:[%l ME|

(3)%'%%@%%@]3\1} iﬂﬁc J(System Interoperability) :

Y R SRR AR P ] P BRI o
SETRUE R R RY AR R T R R o SRS R PR R UK
é”é’f?f” RiE eSS G U E R IFL’?‘/F@ PRI Il s A el 2 'aﬁl[ﬁﬁi_ﬁ%ﬁfl
oy SR o AR H&EIJFTJ%EZT [ 42 B AR

AMITIEI*JHJT‘i’?fFJ?“T‘?TﬁTE#‘IH"F'JHrm%@ FARAL A Rl I [ AR

9 3E]S ]4(System Interoperability) £ F[EJFTJ%’ A R TR A

B —ﬁn&’iﬁf,ﬂl AR ﬂ]iﬁﬂ* E'Fj_ktfjﬁlmﬁf“ Ewﬁbgﬁfﬁﬂ’mu A

= «Eﬂik—l?:ﬁﬁ* Py ARy R «Eﬂik—l?:ﬁﬁ* °
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Enterprise Level Integration

Timely access to information critical for Planning, Engineering, and Operations

ecutive Dashboards ) L
Planning & Engineering
o g i

System Operations ¥ ‘F r::m; Ma";i;‘;i’tncel|metl'dgmt
[ Ems |[Dsm || scapa | -

Distribution Management

Enterprise /|

Power Resource Management P ) | GIS H Ooms || MWW |
Planning & ing& Information

Schedutlng . ¥ Cust bl
orecastln Contracts Integration ustomer Services

|n||ms| | cis | [ can Cenler”B:IIlngl
%?:ourw Settlements
patch

i Communications Infrastructure L ==

Substation
Automation

| Feeder
Automation

Advanced Metering
" Infrastructure Home Network

Ry (B 'L:_{ KEMAJ

{42 1AM e i
LR S o = %ZF[ FIO e P 0 A PRI ey ek
ffé@ ) LFH@»”FICT"ETE' FASH ﬁfﬁ?p YR (Trouble call information)==fi!
Fmﬁf}?—éﬁﬁ%ﬁﬂﬁu’ﬁ%‘}'tﬁlbé‘ﬁ fiP 2 i E‘}'?‘«(Geo-spatlal information)s i » ¥\ [

AMIfY; ﬂﬁﬁlﬁgﬁ% kel AMIFZLT*?ZE [ EH]: e[ (Last gasp data)[ii| " JIET
i e fEiF% R FESRIE - WYL (S %IEF%TE‘H@%%FH REEYIE
AR (OMS) 4 ;‘éu!"?AMI/MDMS GIS -~ CIS - SCADA/DMS ¥ I‘P’ﬁ”

SO LI _j’ﬁ BY = TIPSR 435
CAIDI(Customer Average Irruption Duration Index) 5" [ =171 f5 g F::EFJ j;rFﬂ@
ff DB Rkl = PR SR T et s R F L iR %TE@’E% :
FPTFOERR M R ARV RIS B R R B R
IR SPIRIRIL S Br=" s - 1) LIRS TR o IR I T
fol #ETH R 5 FL B iﬁﬁﬁﬂ%ﬁ"[ﬁk 73 [ S PR i = e P Ef
A o [ AAZ Ryl ,n\&tug'i*-ffgj RLilGEEEE
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Enhanced outage management process through data

integration
- Integrating AMI and Outage Management Process

- Lower CAIDI and Improve Customer Satisfaction

e QOutage Detection and Verification
- Last Gasp Signal, Automated Verification

L]

Outage Location / Extent Determination

Customer and Workforce Notification

Outage Restoration

Customer Notification

[T

[ 43 PRV B [ R

Smart Grid Applications at
Distribution System Level (cont'd)

e Distribution SCADA or DMS
e Substation Automation
— Data concentrators
— Use of IEDs and Data Concentrators
— Equipment Condition Monitoring with non-
operational data
e Customer Portal System for energy management
e Micro-grid management of DGs and Renewable

[T

[ 44 oI e R e

-33-



R - ';IE‘W%EWIH (e RS = e UL LS
SRR (R A 1 S - | ,P'B’J%E}ﬁ R I R LS
I FESEI (Equipment Condition monitoring) ° J‘l%ﬁﬁjﬁlg'ﬁ{ﬂﬂ E@ﬁlﬁz@gﬁﬁﬁ
5 (Condition-Based Inspection/Maintenance) ﬁﬁﬂﬁiﬁ‘ﬂl FFFUE*J =
%%Lrﬂ J‘l“ﬁ%@ffﬁﬂkfﬂéﬁfﬁzﬁﬂ’ HEE J&_Fﬁfﬁ} » FLRLL S [ i
ﬁﬁ%pam % o 2 2Rk wﬁg H Fﬁ F;[JrfﬁzF[SCADA ’%E}’HSIFI,'
-~ GIS ~ HUESH(ERP/AM) ~ T%':JF%L I‘E”EITEE'? = f ~ s (Mobile Workforce)

J')EMS - DMSZOMS[Ys | » Y[1fgil 455 -

Equipment Condition Monitoring

* Condition-Based Asset Management Strategy
— Asset-specific algorithm (substation & distribution
line asset)
— Substation-wide integration-based algorithm
— Enterprise-wide integration-based algorithm
* Two levels of data availability:
— Available: ready for immediate implementation
(mainly at asset level) — data and algorithms
— New: high ROI, leveraging DA and data integration
¢ Strategic alliance with DA equipment vendors and
integrators (substation and company level) for
implementation

q%ﬁ'45 I%]'TFJI'EIE'HJ{iEJEﬁEU(Equipment Condition monitoring)
(4) % %,E&ﬁzf’*} FUEPR] 5 YR (Data Assets)
a. ﬁﬁr‘QFIE"E"J"’(SIIO)EJ Sl S R 3\“*?‘}“[’3F'3%’}12 Fil e AR ]
FE gy~ PR ASORE AR RS R R 2 R
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FLEL F9 315 (028 7 TV IR g Pare Y VEL R (Island of Information)g i+ £5 *
A R TR = SRR A T bR e g VRS =

b &p PSS s IdsEE = }ﬁ{’ PSR I AN S A SRS e SN

L
’\ TRy l‘;ﬁif IESE TN ot o IR S K 0 ST

;firf IEE e e S e e e e st o |l R RE A P e )
Bl e

b AR £ F- K PY- SRR - gk ‘“‘Eﬁiﬁﬁ'}'ﬁ"gﬁﬁ'ﬁkﬂ B2 Rl
&TJ?‘}BF‘FJFKJ%'?%TQ%E'J P IEF AT e GRS (network: connectivity)
TPR R GISHYS 7 2 Rl v o Iﬁ:ﬁ FRLED PO TTER | FQZEI  RHIPI S ETE'E}@«
FFROMS ~ FEh ~ o (Mobi le Workforce Management ,MWM) ~ B[ T35
X EARCIS o B e = B l[ﬁl t¥(Customer Mapping) ~ -ZAHIFH] ~ I')| &3
vk ﬁ@?ﬁfﬁ%ﬁ Pz ’ﬁ I P i L (network: connectivity)
TR B GISPURY [ 2R -

C.E’HEI‘F‘EE!EI?JE: BIFk
(1) E¥ Rl i % (Data Stewardship) @ & & ¥¥ R Fe7) ¥ 0 H A G

(Chain-of-Custody) -
(PRI ¢ o rRARLE] i T AR R PR A S
(System of Records)
()FPRIEHIFE T SRRIRIFT - S 1 TR R A 1 -
(PR 3V 0 HO R IVpU TSR T B AR Y “ijlﬁ“rﬂ EEEETR
P
()erRE ¢ Tﬁ;{ﬁ’ eSS E | FI l'@@?*’fl’?ﬁ%ﬂﬁ@ﬁﬁ?ﬁ (™~ TPk
PP R ARt -

d.ﬁ*’ﬁﬁ;ﬁzpﬁﬂ%ﬁ%\‘(Roadmap) S (D PGPS EPE - @QFITHs - )it

1% (Holistic Approach) : fl1I'] f F' EIHFT(Sllo)ﬂ;EETE’i\E& ‘f A5 A=
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How to Implement this Smart Grid

Vision?

e Embrace this vision
— Long term lifecycle business case

e Establish ownership within the utility and without
(regulatory support mechanism) to build the financial

e Deploy the enabling technologies - communications
infrastructure, the enterprise IT system, and process
change; phased manner

e Install the applications

e Fine tune the operations

e Reap the benefitsl!

N KEMAZ

I

The Smart Grid of The Future!

T " i i Eal in i i =)
. ot et T ial Potential in fhe Electric Powsr Grid of the Futura, Global o KEMA <
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PIER ESI and Smart Grid Considerations {§&)jp_er

M N N (] oo
Transmission

+ Real time system |mprmrem@nts = Distribution automation

= Congestion control + Advanced grid communications and control
= Intelligent Agent integration and application = Congastion control

= |Implementing RPS = Self healing grid

* Advanced grid communications and control = Implemeanting Microgrids

« Extreme event planning and response = Integration of DER

+ CA IS0 market redesign (MRTU) - Reliability, availably, PQ improvements

= Autornatic network reconfigurations
= Rapidly deployable systems

« Reduce peak demand
« Low carbon netwark benefits

« Self healing grid Integrated
DER Integration | Smart Grid Demand Response
Considerations

* AMI systems and implementation
\ + CAISO MRTU Implementstion of DR
* Advanced communications and control
+ Integration of PCT and AutcDR
+ Statewide emergency signal

Security |

+ Renewable fibrming and dispatchability + Wireless Netwark Figld Damo

+ Reduce peak demand 3
= Metwork survivability
Low carban network benefits - Seif healing systems

+ Advanced grid connected power electronics + Rapidly deployable systems
* Advanced communications and control « Automatic network reconfigurations

DRAFT

+ Integrating renewables

« Integration of DER

* Implementing Microgrids
= Advanced grid connected power glectronics
* Advanced communications and control

Energy Storage}

B L

|
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