THLEREBERBAEAATELMEE 5 LbE - AbEME RS HL T

l. Time Window

2. Reversion TimeOut

3. Ramp Time

4. Read Charge / Discharge Rate:3gEiEdfEAc A 2 X T4 &

5. Set Charge / Discharge Rate:3x @ iZ3ffésc A X AR EFHFE > AN
~100( & &)~ + 1004 &)= I

6. Activate Direct Charge / Discharge Management Mode: — 1B A #x{& » 0 4%,
FEANPRAKETER | REBEBBITAKE -

7. Charge/Discharge Schedules : "4k BB E% A DNP #) E Hefz#k #]:847 &8 ~ &
A~-BEXLKREHE -

D. FIXED POWER FACTOR FUNCTION

b g8y Use Case 4o F -

#DER &y sh 2R EE TR ©

B IECH [EEEHhZR AW E AR R A LER  MLBAL—WFLEENE

5 > WwTFET4aH— —%MeyE &4 > IEC 2 [EEE Aj4F48 R :
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VAR, +kWARH)

Quadrant 2 . Quadrant 1
90 .
FF Leading PF Lagaing
Fower Factor sign convention: Poweer Factor sign convenfion:
|EEE = + |EEE = -
[EC = — [EC =+
& -
3 3
E 3
= g
# o o o-
R I i
3 = §
T i 57
2E 2
Active Power Active Power
Exported Recaivad (W) ImporiediDalvarad [W)
[k, SWH] *B B L, WH)
180° " )
Ative Power Aclive Powear o
& Esported/Raceivec (W] Imported/Delivered (W) &=
3 g
T T
g )l oL
1
=3 53
= 2 > 2
R B g
o £ 4
uadrant 3 Gluadrant 4
PF Lagging PF Leading
Power Factor sion convantion: Power Factor sign convention:
IEEE = — ¥ 770 IEEE = +
IEC = — IEC = +

[kWAR, JEVARH]

PR R MZ S E R T ¢

1.Set Power Factor:sx®shFH EZNH -1~1 20 > FAFXA(

2. Power Factor Type:stfd =1 %4 A IEC Convention ; stfgd =2 K &k1E A
[EEE Convention

3. BT w4 aTiishse—4# A Time Window ~ Reversion Time ~ Ramp Time

4. %1% — 18 %844 & Read Power Factor Setting > o1 s i& 3% 3% B DER 2% % B
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E. INTELLIGENT VOLT-VAR FUNCTION
sbxh e ey Use Case 40 F
DER #& A st 3/ fE 64 35 7 7T LAARIE Local & B 18 kG b5 8 A 2B 2 8y B Var [N OF 468

Bl REBTHBRKERZ A4

‘C

(1]

o Vi

S P2 0% Percent Voltage

1
|

>
P3

% Available VARs

L+ B & —18 Volt-Var Curve > 12 d1 A v {8 25 4% 8 ¥ (pairs) » AR T & ERE
Bo% 0 ko fTRAEH L Var {5 - 1000 TR XK EAFE T » o RAR BT RIS 4

R —BGEEALE P3 B iE PA B @ £ 8F > inverter sERIF R T & &
Y Var e9d il (ErtE) s o REB L EE/E L5 E) > LB P2 BMmAE Pl 25

7 #1 A& B inverter #E AR ¢ 42 & £ 38 v Var ey i (€ 50E) - Inverter
P& — kb a2 (P, Q) # #6771 DNP Advanced Potovoltai #.& ¥ &4 % A065
~A086 > % — &R 774 index AO8T~AOL11. .. Asbad 48 5L A ik dh 42 7T 4%
7o BEeHEdHR M2 AR > AOT72 Kk Generic Curve Edit Selector °

T LAA & pointer ] % 11 #&~ % N &2 oL hk o
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ik
2 |
g
‘©
>
=T
ES

== \oltage Rising
=== Voltage Falling

Volt-Var Control %3 Curve Hysteresis(GH# @ )4MH - ¥ ER G H— AL S
B > Var 325 dh 42 T A4 P1->P2>P3->P4 » sb#i4o RE R R A RS 858 Var 3

Aol 27T e PA-DP3-OP6-DPT » R — R B % R ¥B/2w k& - 2% X3k var

EAEgfE L var THRERETUAREABEMRBETERADEER » F&Z

AT s 4R B & 4 % WL o 3 DER R3R> — 4 Volt-Var sh&gstX %k —#& Mode(GA
AR 0 ATAZE kb DER W3R et 7 w4 Mode » & b DER 2 #5424 EI32 B
Bl & %k FiE44 "Go To Volt-Var Mode 1 - %k DER B & 4543884 A OE45
BER] A #ik b B FiE44 "Go To Volt-Var Mode 2 > M B A% R & 2 i3 —

& Inverter Tibis 4 > MmAH — B A LEEL T 49 inverters T 44 o DER #f 4
R % EAA0 DER F i B A R R e SR AXMAI AR R4 F 8y » Ak

ORI R L B B B 09 B R SR BB R RABF] 0 $— & inverter W34y dh
BRIEMRLBTAIR I S BB AR R Ry r e M EH AL -

BRTHEBETEGASEP e Volt-Var Mode 4 » X3 RAHERY I R EF P XK
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BR o b TR D 2SR R LB TS o

F. VOLT-WATT FUNCTION

b se sy Use Case 4o F

1. £ % Penetration T #4 @ REBAKER % S » Bibd R inverter ££ JbbF
fedm B e g Watt 2% > P TR TR -

2. LFAFIT o PV HRk Local st ER @ (HERZ AP G 8E) © JLiFl

T REdLRE S Ik LA ¥

=t ----—e

s P17

5 i | |

X Vi V2

é’ Allowed V3 va
o Operating : |

g Area - p3 Pa
% : L/ g/
= 100%

Voltage (% of VRef)
o FEFFT > EERGEHEAG 100% 0 £ L3Ry BB R3%EE inverter
H A8 52 R4 s Wax A% - BT E > Wl T A E LA R negfosz
St X B AR ey e H b AR BT KR 20 0 B b/ st 3] i — 18 Low Pass

Filter {4 a4 4 &) LA45 $90 AT -
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95% settled

Input — in 3T

Watt Limit

Output

Time

r
Output = Input*(1—e ©)

BHEBEARRE T AT 40 0 H4F TOFRE T o AR X BB 4 R P hv
vig o A T Filter 24 % T ide Volt-Watt shépdd R BB R 8 > R fni

FAET A AR -

B &% inverter B iF# A Volt-Var Function & Volt-Watt Function &%
A

B EELRE  EERFEMZH T inverter AR F L% & Vatt & ML o H1K
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Var e98n & > & ERABE 100%5F AR & FEAK Var &8 b5 b 2] 2 R R AR &
REBEKTERTHEY » Bt inverter R4FEF EBFR K Vatt sl & o B L™ 4o o
4o & inverter B 8FE A Volt-Var Function & Volt-Watt Function &43E %t ~T

DREFRLA B ERTERAGHEE - AN THRAS I A THE -

] |

= 110%

E Vnom

o i

2 . Voltage %

-— .
N =7 »
o

et

=

o

7 m— E

£ ::*“attﬁ : 100%

ars
E VRef
L 3

'E‘ A

s| __ s

= i

g 60% 103% i
= | i Voltage %
et | i 1 -
: i H -
o : :

=

: ]

I:E ! a7%

w ‘ = )

E 95% i i 100%

E e ABETEE WVRef | 105%

= Vars (shown in % VRef

of Capacity)

ERE S &A R B 6 AEAT R R AR st B 4
ERE TR TR GEA GRS » dofT A RGHAA TR R E R

A2 e b —ER KRS HRE -
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G. LOW/HIGH VOLTAGE RIDE-THROUGH

by s ey Use Case 4 7F -

1. &£ High Penetration F  £54% % %] DERs 6942 & Bp 4k TR R &Y Ltefs) » =5 ER4E
RARBLIL KBRS 0F 0 BB b AE 2R T 7T LASE inverter R S Bp ARt - 4d5ME
— Ty LR o

2. LT LE B EBHK T DERs T MR L4540 T B B AR BRI b5 R F 31 Bp AR Hf o

'y
100%

E Must Remain Connected PE

2 s @ 2
=
e Gpa. 8] Remaining Cannected or Disconnecting is Allowed
a2 P4
T PS5 @
s P3 P6
K]
= P4 Must Disconnect
Pl P2 Event Duration

-
-

PL P2
L+ B & Low Voltage Ride Through &9 ¢h43% € > /R BAZAHY 7 LAE 3] % Event
Duration(ex: #5472 & B BRME 2 5 4E 051 ) > ko R 1509 TR AW A% & P3-P4 4 level
B e 4% & P4 258 3k DER must remain connected © RiB4o R E R ey 18
B RK > level 17 & & P3-P4 &4 B od ] K7 & & P2 2:8F > 3b DER must
disconnect - Rt & R E & TR level TR T L —EEZ R 0 TX

IR E 725 4E Low Voltage Ride Through Z zhfE » & RAKEY3E 7T 4E

Jﬂ¥

&Kk £ ¥ DER B IREAEA -
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L «—Dls — D2 D3
2L SR s Vnom _ _ _
g
<L — A2
&
" ~a— il
=
< e o s Time
-

TR ATREERER L 0 TR &R Smart Inverters £ B & Low Voltage

Ride Through shie 214 & & EAcrE B R B b 4238 T AT L Wt/ M IEAE 5 o

Pl P2
Must Disconnect
= F4
I P&
F5

Pl
p2
P3 Remaining Connected or Disconnecting is Allawed.
P4

Must Remalin Connected

Voltage (% of Vnom)

Event Duration

>

F B A& High Voltage Ride Through @ %@ 3%] &5 E B R &k ik dofT B JE - f70F
BB I o ATFE AR > ML LVRT ZABHE » S X E L TR A LR
T & #%% LVRT/HVRT % > 44 F] 35 #47 Volt-Var control » B #:7R ] Function
2 Fe] B9 AR Jo AT iy SRR — B F B B R AR 0974 o

& # Common Function for Smartlnverters £ =+ %= % » f£ /43
Hb o fTFaHaER T AT -
1. Frequency Watt Function

2. Priced-Based Charge/Discharge management Function
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3. Watt-PowerFactor Function

4. Priced or Temperature Driven Function

5. Dynamic Reactive Current Support Function
6. Real Power Smoothing Function

7. Dynamic Volt-Var Function

8. Peak Power Limiting Function

9. Load and Generation Following Function
10. Time Adjustment Function

B A Brian T HEERET AN BB L[ E R FHE k= Use Case » Ao

q

MIE@E N NG B E S SR ETHESL Inverter 2 @RFEZELA
"Smart |, £#& % Inverter - T X —EARAE T > R T inverter Hik i
JBELA XA 0 BB R B A5 #L %2 DERMS(DER Management System) 7 #E
A&z TSmart | inverters °

(=)EPRI DERMS 4% ~DER Master station~

Antenna Dome

Any IP Network

Power Stage

M—/

Handla

- . Compartment

DER Management SW Tool Distributed Battery System
LB & Brian * ¥ B2 8 koY DERMS A 4 4 > 248 T B8 4% DNP3

AN2013-001 DNP3 Advanced Photovoltai i@:3fihh € #1335 — SRk BT R
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FEIER R - R FAT LR F AR — G R B NER DNPS 4 - Bt
T F4E 474t % 4% (DERMasterStation. exe)
o ok JR S AE SR AR R B — 18 A3k #h R AR % P31 Modbus & £128 DNP3 &9

Gateway ° L3t & B %+ — 18 communication adaptor > 4o FH

DERMasterStation. exe 1518 DERMS #£ A 4 4 B AT3& R & —1& tool » k& E1E 4

Pl

& ISR 54 CIM 3R %62 DERMS - & B 4o F A7

| MDMS | OMS WMS

Meters, Switches,
Capacitors, Regulator

Mote:
DRAS = demand response application server PEV = plug-in electric vehicle
MDMS = meter data management system WMS = work management system

OMS = outage management system

# EPRI &9 DERMS B B + =T 24940 - ¥ R ey & ¥ BRI A EHEAL CIM £ -
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EPRI &9 CIM & &5 P. 161 ix B &£ £ % » d9# DER A2 L R B9 A > A7 A4 DER
A B ey CIM A 285478 S 784750 - DERMS B 69 2 A R & 3ZAT A B A RS RILIT X

# > ™ DMS # A LRI TTRE @S, BIRHEE DERMS FiZar s BB LG

EPF > AE4E YT LAYEJE 2] DER Inverter L -

o5l File Outstations Tools Windows Help o =E3
(rroups
Warmne Count
ALL 4
PV A
STORAGE 2
. Add Group
Outstations
Selected Group Filter
Marne Descript.. Remote .. Locald.. I[P Addr.. Remote!.. Feeder Begement Ensbled  IP Conn.. Comma.. Comma.. FPhase Zo:
I w1 vl 101 100 127001 LOCAL  abe 123 True Connect... 0 Success phasel z01
[Jpv2 V2 101 100 127002 LOCAL  abc 123 Tre Comnect... O Success  phasel 201
[C] Stora... Storagel 101 100 127003 LOCAL  abc 123 True Comnect... 0O Sugcess  phasel  zor
|| Stora.. Storage 2 101 100 127004 LOCAL abc 123 True Comnect... 0 Success phamz] 201

B & DERMasterStation. exe % 4/ & > 42 & B AT 4 @48 5538 4 & PV1~
PV2 ~ Storagel ~ Storage? #£ v 4 DER - &7 & 5 DNP3 over TCP/IP » Af LA T LA
FibuErE e [P 2w oy DER 22 f o 3T R ZEEE F4y Function F
T A& 2| B ATk & 4P % 3269 Common Functions : BATCE IR T 14 &34k -
TR AR  EALiE 14 fEHAE TR RARMSK Snart Inverter &9 %

&R -

ek

%

62



gl File  Outstations Tools Windows Help
Zelect Bettings Gronp to Configure

Belect Bettings Group

<= Not Tsed V] [ Set ] [ Read

Editing Settings Group | =0x: Hot Tsd

|
DEE Funectiomns: ConmectTHisonmect Pararmeters Htatos
[Cu:unmct."Dis:Dnmct Time Window Mame Description
’P.dju:st Max Cen 010 2147483647 (Seconds) F¥1l PVl
’P = ¥ FPVZ
ower Factor
: Reversion Timeout g:zr gzzrsge é

| Charge/Discharge 0t 2147453647 (Seconds) —
| Price Signal
’Sb:rﬂge Bettings

| [n:amsm VAR Modes

’D}mmnic Reactive Current Mode
’ Real Power Bmoothing
| Dynamic Volt- Watt Mode

’ Peak Power Limiting

’ Load Generation Following

’O:unfigure Curves
| Schedules

bR RN SR TIEME > W TEATT > TUATHRESRBHIT A

B %) & AITRE > TRt B AL BT SAde i b B ¥ iE 18 DNP @ i € 1% % %) DER

EH2 A0 B L#ITEA -

e File OQutstations Tools

Windows  Help

DEH- @
Curves Curve Valuss Caurve Parsmeters
4dd Cuzve | Remove Curve [ > VhAisas | [Mods Type B
95 Voltae  pexcentafmax 3 3
Curve Index: Type Visxs (V4RMax) &2aaiotFanmodes 5
| R > 1 _mEI Independent (£-¥alue) 1
9 noded 2 (% 100 <2+ Volhar
3 104 100 I 1
=\ | Dependent (¥-Value) Un|E
L -0 P RE v em—p—s
5 |0 a
: B Cozve Index Selector
12 Ies
] 0 £ B
g |0 0 Comve 1D
| . 0 = i 0!
00 0 Wumber of Points
10 {i] 4 Ot
el 5 2 0 n ||+ v
Graph
140
: ® <25 Volt-Var modes WITW12
T %0
B
g w0
£ 0
4
S g
&
110
80 88 56 104 12 120
<293 Violtage
Ready | CAUsers\kuanhua\Desktop\EPRI Documents\P.174\der-epri-0.2.0. 1 0weurve.xml
Ready | C:\Users\kuanhua\Desktop\EPRI Documents\P.174\der-epri-0.2.0.10\outstations_der_testsetv2aml | DNP Wrapper Version: 0.3.3
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LA ¥k ¥ A o Connect/Disconnect & (4o F ) > R BT 4F 4% Time
Window #v Reversion TimeOut BF o] Z6:% Write to Device #4z%3iT4 4 ° 42
@A A Function #f A H 4% € 48 E3% € > 284k 3% DNP3 AN2013-001 DNP3
Advanced Photovoltai 45 XA a9R 85 FAF - Bk » KRR B H 14T — BB
B EM L% Smart Inverter sh4E8F - % 7T LA A sk DERMasterStation. exe
RAFETERERRA AR REAHBATETEARNP REXTHELS

% Function °

DER Fimictions ConnectDiscommect Parameters Status
[Connect."Dis:onnect Time Window Name Description Connection Status  Time Window  Rewers
[Adjw Ma Gen 0 to 2147483647 (Seconds) Byl el <0=: Open 0 0

PY2 PVZ =0=: Open
Sfor.. Btorage 1 =0=: Open
Stor.. Storage 2 <0=: Open

I Power Factor

Reversion Timeont
0 to 2147483647 (Seconds)

oo o
oo o

[ Charge/Discharge

[ Price Signal

[ Storsge Settings

[ Constant AR Modes

I Drymamic Reactive Current Mode
I Real Power Smoothing
[ Dymamic ol Watt Mode

I Peak Power Limiting:

I Load Generation Following

I Configure Curves
[ Schedules

Al T L
ComnmnectDissonnect Comntral
[ To B (1 Bl

| Connect ] I Disconnect

Read

4 (11} b

DERMasterStation. exe Z2 XA KR EF/F & DERIS 9 R E 2K 5 - 7 7 oL
7 e $938 &8 Inverter i A —BKEF > kR Inverter A B4

#pbd2 X AT HE o gbf2 X EPRI € 34 Open Source 7 X, Mh » kR ey & 4 B2t
B A Inverter & 4o R4 4R 459 £ 21 0b R 4645 3 LAk B AN F 1 AT 7 5 B

RS ST ATREIA) R R RBUL A ey fa B LR S o
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vg. [EC 61850 & i@ 3R4Z 577 3
()RS ~H RAA~ -

# DNP &8 3 T 48tk » 1EC 61850 Fp 7 4 81 24 % 2 MMS @304 T 4b >
2 7 4M A A GOOSE ~ SV & GSSE % i i & - A M4 [ED Rl & 284 CT/PT 4
HiB KA RE B EAME M A F R o Rk g > TEC 61850 40 ] 1EC
61970 —#k4u3] i 7 UNL 404 BAEME & > £13% T 48 & 25 5 44k % #t46 1ED AR
B wyiE— s o [EC 61850 A FI 7 LA4E B $/1bi 34 5 4o * Modbus ~ DNP. ..
o B BEARMNE T ZERHAFOCERERRNGE L ARRIT FAHTIEA
LA ER  SHERACHRAML A HILHMTZRE AL EF IR E — Rk
B M S e BB AR A IEC 61850 2 £ 2 A(MIFRR HAKAT
&)

(=)IEC 61850 i@ 32244 :

DNP3.0 7
ool IEC60870-5-105
HRHEA
ENEESTpR =
AR/
HE N E
1.TCP/IP SCADA 1.TCP/IP SCADA
2.Real-time SCADA
(GOOSE - SMV) ﬂ

B LB T4 [EC 61850 &R —ER A CHELZ > IR THE AW AR
AEHEA AR EBAEEBEBRFN@ER L - AP RLSZRGERAD TR

#6./ GOOSE #= SMV » AT# Z4F & [EDs X Ry Bp s B R R € > R H R R A
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_\-% 270

# CT/PT $2 1EDs R &9 S350 & W T - (R 4% T Ar 30 pRd 2 2 CT/PT 23k

AR mar X AT BEE I —KegEEmE LA [ED &#x CT/PT

2% 4 B WE A Ethernet port & Fiber port 42 4 RApER » M if 38 4815 X 34
%5 %7 LAJeAE 4 58 B2 14 42 Mesh topology 2 sz, Star topology @ 4ot — R #7437
YR pEG T EDRE R B e /FHEsS
e Bt e
ACS| o :

Z \ Device 3

= Object models =) s

5 r?qu?4 £

. | \ SCADA Real time 8 3

o communication conunuuicafion(GOOSE. _%ﬂ 3 _‘é" =

= '; services Sample Values) § = g =

58 Part7-2  (AGS))  Part 7-2 e |B&

(=% 7 e b

3 Mappings = _:‘g':'

é Part 8-1. 9-1 and 9-2 g g

= Communication network A

— e

EEZ IEC 61850 #h T A& & oA B ey 7 X AR 23 AT 61850 =T LAzER A

—EAZ & R 4% — T A 89K 8 1@ 2R & (Communication Network)®y B 42 & st A7

ACST (3 R &HBRH) R B E #— 4y > RE T R BENTHEE AW T R BHRILTF

Mapping BPeT2E L B A Bk 4TBRME 8  RA LR A 2 & @ ACSI MR

——

& @Y Mapping AR ERZXAE s AR B hofT i B AFERX

24 4R
Y ?a

ARG 2 BT
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Information exchange
IEC 61850 (acs! |
~ambedl GoosE mmmr@appmg)
Application ISO 9506
Presentation ASN.1
Session Session
Transport Tcpo
Network IP
Data Link Ethernet, ...
Physical Physical

LB & [EC 61850 * & =458 311 T 4% 0 H R LB LT UM S
#0 GOOSE # & Z #e 42 Ethernet L3 & & » iR A MWB LAt ax
delay-time /B 44 dms LA » FMLERA X @R XM ERE Z R IBAERR
1# B Vlan tag #4718 L # B %) - MK 124 client-server & 2244 1S0
9506 (MMS)-Manufacturing Message Specification F @ 43t 3B 3 62,6945 K,
M40 0 MMS & — ¥ R & A 1% 3% SCADA B M3kt 2 M % > 1o R A MMS over
TCP/IP &y3&3k. &=k % [EC 61850 &y LN(Logical Node)#= H Dataset % &kt &
ML 2R Stk A MMS 6 Bk AE X - BE @ TCP 1188 - M 24454 GOOSE %
h & B eyt ACSI (G R @A N @) > ERZEAUT HREYREN @
(A) & /& real time MR LR EARZAZ MK E
(B) IED 2% 5 4% %1 %4 fie

(C) FHmEE A%
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(D) %45 237 B4
(E) e it d
(F) #1341 &
f£ LB 4y client/server & — A R £ L 608 S0 L 8 H A0 E
% &4 mapping * [EC 61850 R4Z /2 £ =T x4 Run /£ MMS L > ZB T BB FAE4FE

— RN BRI X R EATIER > W T EATT

Information Models and ACSI
Abstract Communication
Service Interface

abstract
e el | BN .
concrete / / l \ \
Mapping ‘| Mapping Mapping Mapping new
to MMS to 10x to OPC to DNP3 specific
| | | | web
MMS 10x OPC DNP3 services
1 1 1 1 T
MMS IEC OPC XML DA DNP3 Web [
2 160870-5-101/104 e services
IEC 61850-8-1 IEC 61400-25-4

*1EC 61850-80-1

By L & T 2244540 OPC ~ DNP #u Web Service % Client-Server # € =] bA % i
st Mapping m#2 [EC 61850 ACSI i &gk » 3243538 » 4 A [EC 61850 2 4%
TP S RAT UKL EBRESF S AR BN T L AR ARER » NF R —
B R~ —FEHFHAMT - — AR - RBURMERE - [EC61850 £ & & uy 4 & pr
St A o DER A £ AR 09 M AL A E A2 AT F 0 M BB A XF AR

ot R sk AR [EC 61850 4 » KR T A E w5 1EC 61850 ay4n 4
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HAVE R > ho RAEAE I — A/ B A& [EC 61850 B HHibs B gA&K -
(=)IEC61850@Chip :

42 B Beck /- 3) % & # — 18 SOC(systemon chip) * # @ & — B # A &, Linux
24 0 BELRTHARYGTCP/IP % BMs - EBEHF [EC 61850 Library > A

sbdh b B R BB e IR ARA -

IECE1131-3 Task(s) u lications (EXE),
ser app! 5 s
executed as tasks of the RTOS

T
Syslib CoDeSys-Kernel

API; RTOS, TCP/IP, Hardware, DOS (Int 21h), Webserver CGI,
Serial (Fossil), Ethemet, IFC, SPI, CAN, USB, .

(T)FTP | DHCP | HTTPR(S) | Telnet SSH  DNS (1L EXE  Comman
Server Chent | webSarver| Server Server Client | Config Server

© SSL(Secure SocketLayer) |

Sockets Applicafion interface

TCPAP v4/vt dual stack
ARP, ICMP, ICMPvE, TCF, UDP,
IP Multicast, Auto IP, IPsec

Real Time Operation System —

FAT16/32 Filesystem

Flash Translation Layer :

IPC@CH IP® RTOS architecture

Tomperalune 5 o,
albver s

LB & Beck #1 A H SOC #r i #9 TEC 61850 # 1EC 60870-5-104 % Gateway °

@R TReSINFTETRGENRIILEER REREW LRIKBZ 5 &
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W R BN 2 8] A LA 3R R & %% DNP o & % TEC 60870 > 7 i@ ey gb & o B 7 9T BA4F

B AT A oo BT Z AR & o

(m)IEC61850 #2884 DNP % #x 347

| Substation
" Gateway
IEC61850 witch | DNP
Protocol | IED
IEC61850
Protocol
61850 R i —
Network s Er
61850 | Protocol
1 : i DNP
IED ; N -SiER
Logical | Lagical ‘ Logical
61850 Device Device Device i
— IED DNP/61850 Legacy Devices
| Gateway |
61850 —8 T _
— IED Serial

e e e

B Converter
Copper Legacy Devices wrapped

— Fiber using IEC61850

L EZEPRI rrégx /488 > &% EArP A DNP & IEC 61850 & fef » A&
A Gateway FAF 456938 (F 1F 4 % A7 Sh 1@ 300k S 4 TED 3% ) » 475 2R ¥T LSRR
Flh AR EF T, - KRG RF NG EXBHEMATUAFFER+ R FH

ERI A+ KF HbofMRARR G TP EFLL—BREZGHIRA -
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(=) Melton Hill Dam Dashboard( 4 4B £ @) :

=2l ‘ RESEARCH INSTIT TVA Melton Hill Dam Sustainable Recreation Area

Welcome

Launch the dashboard to view
performance data from TVA's
Sustainable Recreation Area at
Meiton Hill Dam in East Tennessee.

TVA, with EPRI's support, is
evaluating and demanstrating
sustainable technologies including
solar and wind power, LED lighting,
solar water heating, and electnc
vehicle charging.

This public dashboard provides lve
measurements of daily and monthly
energy that is produced and utilized
onsite. Also, you can leam more
about these lechno\ogl!s and how
they benefit the environment

Leam more o1 TVA website T and
find directions T to visit the site.

Launch Dashboard l

Please allow a few momems for the dashboard to load and dcvmload its content
The dashboard requires Micro: Iverlight 5 as a browser add-on; please install if prompted

LB & TVA Melton Hill Dam #9 % 4 B4 A\ 0 483h > B 7 A S e 415 48

B E oo Bt R ARAT AL T AR R E o A

éft)ﬁﬁﬁiﬁﬁ éﬁ%ﬁﬁ aX;]—#i

FHEEIIEF K o Ao A BRERR B H B B39 & 4 ) BUlT — AR AR R R Ak ey

Silverlight 4ty » RiB A 4 & — & A 42 SCADA TP & L -

Welcome  [Technology View  Energy View

Aug 26, 2:00 PM

| 7 a

3. 9 kW Net Consum ing
oy |
Generation (+) (%]

SEAL,
SOLAR e

E 25 KW rated 18.5kw

g iﬁ

WIND
'.’ 2.4 kW rated 0.0kw

Consumption (-) e |
;‘ -g_s

'i LOJ\DS ) o
lights, RV, 224w

i restrooms, etc.
t

VEHICLE
CHARGING 0.0kw

TVA Melton Hill Dam &) DER 3% ## % & fi$ 34

=PRI | i e TVA Melton Hill Dam Sustainable Recreation Area

Help »  Full Scoreen

VIEW ALL DETAILS 7 Site Conditions

110 1250 K
20 1000 :
70 I 750 I I ,:
50 500 :
30 250 "
w0l @ 0 9

90 784 wm*

TEMPERATURE IRRADIANCE

[

100 L3
135+ @ |
=
80 SOLARMODULE |
= TEMPERATLRE |}
|

40

'Y

10 A
I
e , 20 §

48% 0.1 mph SW
HUMIDITY ~ WIND SPEED

LIVE DATASTATUS @)
2:00:29 PM

Monday. Aug 26, 2013
All systems responding

=B &%’ spillway ~ Overlook

and waterfront campground - Z F & % Live Power B T8~k > K 4o
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KA EABATEEERGA THALEBKR > DERs BFBA > ATALZAE T
TATRAL R Lo R A BT & e X R E =18 &3k ey DERs &8 local & 74
HERBTUEREERSVEE - AT F FRIFAE#T49L B AT Solar & Wind
FELANEZ WEETIHARGARBRA RN M EAGHETE - 2 TH K
TEIEAZB T KRARHEZREH LRI E - HETAERZHE TR
R RR I AR o REAR e d et IR W e MR BARE 0 RIS A A AR TR 6048 B
AEBMREGERBACHATLEAERLE - BETE P PRIGE—BRRNETEANT

Technical Details B & °

TVA Melton Hill Dam Sustainable Recreation Area

Help =~ Full Soree

m Live Power @ | Technology Details @ x

Aug 26, 2:00 PM

Select technologies \.; 2 g u 3
b i and filter by location: = Spillway j SmIM_ Waterlront j ™ Waterfront ]
!-'_ o * E TECHNOLOGY Solar Flair Tracker Spillway Loads Array Az Monocrystalline Array B: Polycrystalline
| ‘ l T (18 kW rated) 0.0 (2.2 kW rated) @1 kW rated)
|| 3.9 kW Net Consuming | WIND 0.9kw 15w 16kw
e ———— LOADS 50 % of rated 69 % of rated 76 % of ratea
Generation (+) 0 | VEHICLES

0 LOCATION
SOLAR o 185 S SPILLWAY
SRR ol | OVERLOOK

A WATERFRONT | .
P | e b * k" 4 t' " 3
I 0 [ i 24 § Groupby:  Waterfront j o Waterfront J " Waterfront j * Waterfront j

= R

]
2 4\:’&3@ 0.0ww | Technalogy Array C: CIGS Array D: Monoerystalline Array E: Polycrystalline Array F: Bifacial
A - (22 KW rated) (2.2 W rated) (2.1 KW rated) (17 KW rated)
| -
r = i W "
| Consumption(-) @ | 1.7 ww L6ww 16w 14w
i
a 79 % of rated T4 % of rated 76 % of rated 84 % of rated
€
| 4
;E LOADS U 50
lights, RV, 224w
restrooms, elc.

e
12 |

o g
VEHICLE e

—

L+ B & Technology Details B & ° #2 @ 4% DERs 4P 3] 48 LA 1F i 4T 48 32
BRI GERKEBABRETY  EREKZHB AT T - DERs %3] 7T A&
R ARBEH R EEAMERSIE  wib T EH 4T —18 DER 694K
FEFLT SAAR BR 693 B W 2R o ¢ L B 4E4T — 18 DER 2h3i% i 4% Al @ #a o~ £ Detail

BIEM > T HE
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EPI2 | ficiven warure TVA Melton Hill Dam Sustainable Recreation Area

Welcome  “Technology View | Energy View Help - Full Soreen

m Live Power @ | Technology Details @ |

SN 200 7M. Seleet technologies

and fiter by location: % Spillway |
.E TECHNOLOGY {
SOLAR Solar Flair Tracker System Rating  Daily Energy :

¥

|
.
X
s

! 1 1 1
3. 9kw NetConsuming | A solar array identified as a “solar flair" was integrated within the 18kw 1l Jd : 1 -
T Melton Hill Sustainable Recreation Area located at the Dam'’s tail 1 I i W
LoabS L This PV system has a 1.25kW rated ty autput
water area. This PV system has a 1.25kW rated capacity output, 5
Generation (+) L] VEHICLES includes a dual axis system that tracks the sun throughout the day. Live Power

OCATION and is claimed to be up to 35% more efficient than non-tracking 0.9 kw ;
LoG systems. The renewable solar energy produced is converted from Ehws iy
ey 1 : - B of ratin

25 SPILLWAY de to acvia a single, central inverter 9 Monthly Energy |-

vy
! 0
185w
25 KW rated ¢ OVERLOOK n n 3
g Module M . ][] b

SOLAR |

1
\ | WATERFRONT 1 4
?,( ,.i_ Temperature - | 1
4 { i | Groupby: L <
o 24 | .t
| |

WIND
b 2akwnted 0.0kw

Technology
- Locition Global Horiz
Consumption (-) @ | Imadiance Lifetime Energy
g { TR 3,343 own

"E LOADS v 50
ights, RV, 224w

PESE

i restrooms, etc
ﬁ VEHICLE  © i
CHARGING 0.0kw

= ] = || [kt TVA Melton Hill Dam Sustainable Recreation Area

Welcome Technology View  Energy View Help =  Full Screen
Live Power @ | Technology Details @ L |
Aug 26, 2212 PM Select lachnologies e ﬁ % 2 ﬁ |
3 | R i
13 PR TERLE RS Spillway Loads Overlook Building & Heat Pump Water High Efficiency Heat :
b I T 0.0 Loads Heater Pump g |
E 1 |
i 0.7 kW Net Consuming ] [] wino 0.0uw 0.0uw =
-1 LOADS ¥
Generation (+) o | VEHICLES |
ad, i s
1O i LOCATION 4
e 1

SOLAR £ L | SPILLWAY :‘
E 25 kW rated 188w | OVERLOOK o 4
A | WATERFRONT % 3
]
| u‘:’:\:‘*rsmd 0.0kw : Technology Electric Strip Heat LED Street Light =)

I - Location 0.0 0.0
Consumption (-) e y

|

a
4

LOADS 0 50
lights, RVs 19.5w
restrooms, ec.

> N\ B

12 |

-

VEHICLE
CHARGING 0.0kw

L,(_tmTVA%a{:EPRI.JEMelton Hill Dam Fi 32 AF — 18 5 4 At IR 3035

THMBE—FEEALREEREE - EEEEd Ton B ey —14 Project
Manager — F X & o % 05 R Bk ELAR B M A 13518 & %% AT AE @ A N5 335
DERs F & B 2 m AR » &3P B 83814 13 40 2% 46 A Modbus over TCP/IP

with GPRS o &9/ Brian sb%| Bt Zfo M AR5 6 EH N e e EH L EHHITRE
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PV inverter # common Function’ A7 LA A-324%5 B sk %] £ B JE % k& PV Inverter
W DNP 3.0 2 IEC 61850 ey & s E (B ELME P | ) o BATHE T
DERs # B a9 7 B A A A #ibAakk # & 89 Modbus RE R BT AL H A E

& 89 Modbus 17 & st %) B ¥E iz s ik e s (218 4% o

EPRI | TVA Melton Hill Dam Sustainable Recreation Area
Welcome Technology View Enurw\ﬂm Help ~ Full Screen
Live Power @ | Daily Energy ©® | Monthly Energy @ | Generation Benefits ]
Aug 26, 2:00 PM £2mMA[. N8/ 25 +E 2013 ; +A 2013 CUMULATIVE
669 24,562 |
i —r .E : . | & 19+ 21x
i | |||I|I"|||l"l|l'“lll'.""II ] - .iﬂ.-"“"il-. LOAD OFFSET 3,066 kWh 55,789 kWh _"
| 3.9 kW Net Consuming | 347 kWh Net Consume d 12,759 kwh Net Consumed Equivalents ")
e e B e 3
Generation (+ | .
phe & . 190 v 5,700 i 9243 16700
;5T<1‘ | "] P T R | TR | | o LT GAR;)'HN[
Y o o ) ks als i b = y
[ 0 (@)
| | 25 kW rated 185w k. 136kwh n 3,068 kwn = 213 193
b A LIGHT BULES (8 hr/day) (8 hr/day)
e .\ - o
" WIND Z 0.0 22 | - ' | i mm 6
e 0.2 kwn 1.5 kwh 365 331
| - mn - s LAPTOPS (8 hr/day) (8 hr/day)
I Consumption(-) @ e 17] .
| = 669 "I "" 24,562 I Reduced Emissions 7]
L] {
| s gmm [} "Ill".“l“lmﬂll 11 FT11] ] | o sss2e 107002
R 224w ’ 4834in ’ 15,798 win S0, 171 303
& 5 600 |
'u ()3-’\ z ] ‘ | NO, Sibs 84 ibs
. 12, ' H
VEHICLE
CHARGING 0.0kw b Oewh 2 28 awh

TEABBACZTMEARRKLSABRGET > RAREELEERATE N
BIEHEBREITH M © A Daily Energy #:3t & > 4.4 Monthly Energy
#itE 0 43t Net Consumed(BE4 A EH#4£E) c AN A LB ®RAZAZ R
1% M DERs Ao Rty 2k sa > B L T4 R4 2 2013 Ft A g4 DERs 48 £ 67 4 7
1670 Ao ayia il > 193 B A EHFA(ER 8/ oFegif4) 331 642322 E
FEe R EHA(BXR S/ ey ) A R g g C02 £ 107002 1bs ~ &8 S02 =

3031bs ~ &4 NO2 & 84 lbs - sbA #IFFHEAFRRELE - 25 |
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~EPRI B @ &9 2 PDU K€ B30 F

2013 # EPRI & Power Delivery & Utilization(PDU) & K &
BW=ZR FFPEF LU REEEEPR] A5G ZEN NN TER

Re SAFETEHAREG TN

My Company Funding: (@ Full
Number
1

18

36

a7

39

40

60

103

161

170

173
174
180

182

183

(05
N

©rattial Qnone
Name

Power Quality

Electric Transportation
Underground Transmission
Substations

Grid Operations

Grid Planning

Electric and Magnetic Fields and Radio-Frequency Health Assessment and
Safety

Energy and Envirenmental Policy Analysis and Company Strategy
IntelliGrid

End-Use Energy Efficiency and Demand Response

Bulk Power System Integration of Variable Generation

Integration of Distributed Renewables

Distribution Systems

Understanding Electric Utility Customers

Cyber Security and Privacy

Smart Grid Demonstration

g8 iew All Program Cockpits

@& EPRI AN 0 4836 % 69 &

IR A FEFHZTE R ME > Funding B B4 R 242

BERLEEIRERE X D4

Funding

O0CCOee®eO®® O OO®E®B®O0

Favorite Subscribe weekly

= B
= B
= B
= B
@ B
@ B
= B
2 B
& D
7 B
= B
= B
= B
= B
@ B
2 B

WO
B B35
EE R LF -

EHER S TUMBIE—FEWAB THE BN

B R A EM

. VN

TeYA-B-C... E AR EN)2IHE AN BERA — ¥R ERA v

AN EE - EETAE P Tom Key prr 3589 P. 174 -

Distribution Renewables - H4:& A P. 161 :

Integration of

Security ~ P. 170 : End-User Energy Efficiency & Demand Response. ..

#HTF R A& 4 PDU

ARG LEMBNE —F5
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(—) Brian * #Euy DERMS & B3t £ -

Data Store

DER
Management Tool

| DNP3 SCADA |
9 Interface

S Distribution
Existing DMS Equipment

B LB 7T LA45 %0 EPRI £ 4& DNP 3. 0 48 & 8 = DERs 2 i@ € > £ B & A
B8 A7 CIM = DERMS » s EAsc % Y285 A DMS j#:@

EPRI & % Inverter Function B i@ B3t ZEo T AT -

2011 2012 2013 2014 2015

Define Grid- Phase 2 Assess IEC
Support e | Functions through Field e Standard
Functions IECTR Trials Release

DNP3 S
Develop DNP3 Advanced " Enterprise Enterprise Feedback &
Standard Basic SunSpec Integration Integration Standards
Protocols Profile &BSEFZ Standards Standards Improvement
asic
- PowerHub Fronius Solectria Member-
o estng of DNP3 Storage SEP PV DNP3 PV Guided Lab
Test Test Test Evaluations
Document ~ Field DOE Smart DOE Smart
Field Experiences Inverter Inverter
Experience racking Demos Demos

Sub- e Smart
Leveraglng : Integramn Integration
Applications Metering Inverter
‘ Al Sty Scoping SR Sa e Guidebook

LB O SFA R E o M P T Liskeid EPRI B7 50 #1) T 49 — b Bty Fo 42 50 AR

& feedback # IEC 2 24 DNP a &% 2 -
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(=) %=t DERMS 85 ¢ 88 9] ey % A P48 °

A B R E AT & 4 8 Line Segment]l & Line Segment?2 % 3% ° DERI
THEAE X — IR BOR 42 Segment] mAETF —BFEA s & R A&t m R 4
Segment?2 > 5] 32 DER2 4. & 4u b - B & DER] #v DER2 &4 Inverter B & &R
P& e (ko Volt-Var Control) - B sk P9 2R &Y e 48 2 SR AR AT B 48
BERP EBBFMEATE S TH % B4R F B B5 B BA ™ i FeederA

42342 45 FeederB B> # X % DER1 #7318 % FeedrB> ¥ DMS 4 48 i@ 4o DERMS
EIAME > ™y DERMS 238 T dh 215 L4454 DERI - b ™ 40 > k2R
DMS ¢z DERMS &9 B4 2 @Ik ¥ E1dy » A R R e LB HEAF &K B 83k
EPATHIE > RECAE BMLBFEHNAMEE - sbsh » DUS m¥FayTHRER
— 4 DERs » 4wt A8 » DMS T4 TRe A #F —4 % 18 DERs T 464

DERMS 3 4 ] DMS 4% 2k 42 1% 5 %) #f A7 B DERs T ¥ 4l 4 2
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(=) Smart Inverter A%t Z

Centralized Inverter String Inverters
i REPET [ 5OkW
man | Imerter
Inverter
Armay S
Combiner | | ] lml
Step-Up
Transformer ﬂ: lﬂ — Step-Up
L S00KW ﬂ: Transformer
g+ Inverter ‘.- I
y Amay | |
Combiner
Sting
Combiner [ L3
: T Amay
= ) Combiner
. S p
Sting | tep-L)
e Al =
: ' DC AC
. . Disconnect [ 5] Vel Discmm_b'}‘g ‘:@
String ity
Combiner [ 14
: : Amay
: [ Combiner
Sting |
Combiner

B & 4#¢ EPRI #% Smart Inverter Affiiay — 248 BAF 55 i 3R P #2354

\_‘.

ol

A EFIE S EAETF R P ITA H AR T

Yo

Inverter &9 Grid Code Fa3t# 2014 % Ak °

2011 2012 2013 2014 2015
Inverter 1-ph smart- 3-ph smart- . Smart- - Islanding_for
Grid-Support Inverter inverters |nveFr)t|§rr]test s i::.::?er
Field test:
Storage with Lab test: Xtreme Field test at PV ;y%‘r‘i"j‘*ge Microgrid
PV Greensmith SPQC:\::}_IEA% SolarTAC e technologies
Test = :
Energy Module level Labl& Eeld protocols Side-by-side ¢
Performance converters Euanaon and proof of Compasanso
methodology technologies
concept
NEC 2011 Grounding Interconnecti
B AFCI & standards & on
Regulations devices practices equipments
Specifications, Qual. & 'ggg‘glgf £
standards & reliability BOS
options assessment equipments
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(w) DER hosting capacity analysis :

Feeder ,_F |
Voltage Heat \ Wl/
Map —

& Potential 1o
Problem Areas
due to PV

P. 174 B AT 42 3 F 8 4754% OpenDSS #24% i DERs TR ¥ & %1% LB E

BRUGEBERTAEGCIS L a8 BEKRERE » REFK PV A

@& L o A2 EPRI FHoF > Jeff EASR I TREGLRE R A ML

B4y GIS A2 A R3H U » BB 4 S REAE RY) > T HAFARELHIN A

frugys Lo T UAE A PV REHEBRA P REZL AT N ERT S
R A E (A & BT )M A R A B KR PV s -

(&) EPRI x5 CIM 2 42 A1 BE AT 23

* Transmission / Market + Distribution / Back Office
— CalifornialSO - AEP
— China State Grid - CFE
— CenterPoint — Consumers Energy
— Cleco — DONG
- Elia - DTE
— ENTSO-E - ERDF
— ERCOT — Pacificorp
— NYISO — Progress Energy
— Oncor - SCE _
— Pacificorp e . — Seattle City Lig_ht @‘
- PJM N % - EWE o~

- RTE

BATH RSB AT CIMARZES) Ao LB AR THHERRES
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AER °

+ ABB (EMS) = Monitor Electric (Network Analysis)

+ Alstom (EMS and DMS) * OPC Foundation (Tools)

+ BCP (Network Analysis) + EPRI - OpenDSS (Network

» CESI (Network Analysis) Analysis)

+» Cisco (Infrastructure) * Open Grid Systems (Tools)

* DIgSILENT (Network Analysis) + Oracle (Infrastructure)

+» Ecologic (Meters) + Powerlnfo (Tools)

* EdF (Tools) « Siemens (EMS, Meters)

+ Elster (Meters) + Siemens PTI (Network Analysis)

» GE(Network Analysis and OMS) * SISCO (Tools)

- IBM (Infrastructure) * SNC Lavalin (Network Analysis)

*“Incremental Systems / PowerData + Sunflower Systems (Meters)
(Network Analysis) * Supelec (Tools)

+ Intercompro AG (Network Analysis) * Telvent (OMS)

+ L&G (Meters) : » TIBCO (Infrastructure)

i» Langdale Consultants (Tools) * Tractebel/RTE (Network Analysis)

+ Metlabs (Meters) + UISOL (Tools)

%91 EPRI Interoperability Test Plan 2 4 4B 2 H 4o k -

(%) Field Area Network( A 7 %35 B 4985 )

Sectionalizers

Distributed

Capacitor
Regulators f ..

i Banks
Substation

Regulators

Field Area Network

!

’
E Distributior

ﬁ Automatiol

MDMS \_/

& 2013 Electric Power Research instiuie, Inc. All nghts resenved.

LB A FAN 2~ &8 £iB &g 5988470 AMI ~FTU ~Electric Vehicle ~
PV Inverter - Smart Phone % Fr A& 3,35 3% 5 % — Wk 49 i R 3518 FAN » R4

Bi5 i8Rk Mg s 2 A A FANs 2Rk R 4] F .8 > 4o F B AF - ¢
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Fiber

1 § ) ,1‘1..
Private
Field X P”E"‘i‘fa:‘er ] Is the FAN
etwork 4+
Area Network \ & \ only here?
j_DA j
H” collector e Is the FAN
y a8 \ all of this?
e .
'\_ﬂ' \\ /)

T

© 2013 Bleciric Power Resaarch instiule, Inc. All rights reserved.

BATA =48 X AT A B 45 FAN » £ — 4 A4 A LTE - A TR 4

3.0G ~ 4G ¥4k > H—FE A4k A Wimax #47 > =ML &£ & F license

EPRI| i

AR LB WIFL Mesh - AT mARMTLAZ B ER 4B WK - T4t

£/ 5 B —IRRI AL B THE Nesh @ > 4o & RO E & 4L 425

FRAIRA LA -
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2 4GHz,
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Private Public
S

WIMAX 1.4,
13 65
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EER—H)
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j(%‘ia%{n 7<I_J fnLU;"&

LTE : Hh3E/RE(GE---5F

5‘@
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()

/ Operations \ / Service Providers \
g nrcmso wrmmnum\ ¢~ Distribution Ops il

7 Markets
=
=TT

Bulk Generation

D Domain

Intormaton Network

= |3 m =
Domain Gateway Actor Ti

.D__m,,,',",,_,, Y e y Distribution 4 Customer

““~~. Comms Paih Across Owner | Domain Y St ) ok o mm

B A& %£B NIST(National Institute of Standards and Technology)
P B EMBNEBRHEE  TURRERARSER LFRE
%z = %&£ % Internet ~ Wide Area Network & Field Area Network o &
NAGRETHABEE2% BHELZAARTAGL > KB LTUBERAMA
R&uArossA2 b Internet AEMA? ERZAAT ZHENFEET RS F
“wirmALE  URGZAPHNIBRGHHEE BTRE_EZHEAR
Wide Area Network(f% & 44%%) > ZE@B AR HEBMAILAA TN
SCADA 2 %23 et Rt B FANARiE » EZ o)A BANKR IR E
TRRARIGTARLALBRAENEN IR REGE - ZATNESH
AR ST R AR ELey SCADA & Su#f LA 2K B EAE S AL UL B A 248
R4 0 Tk stk WAN 892048 o @ FAN RI 2 T 4@ R R L — R BFE -
BATAE A CIM 2 £7% 4 4 & 4E A 3]

EPRI # 2010 4 ¥ %2t Gartner 3] 3B & & & CIM a94& B &
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UTF AR BESHHE

0% 20% 40% 60% 80%
Latin America _ 28%
mRegions
Western Europe _ 42% covered by
organization
Central/Eastern Europe _ 34% .
= Regions
served b
Middle EastAfrica |EIIIII 22% ol
asiarpaciic |[ESRNIII 5%

FHRAATIE SOA BT E B CIMZ ¥ B FIEZLRLTF -
0% 20% 40% 60%

IBM WebSphere [IEEEIIIGEN 7%
Microsoft BizTalk  [EXIINESN <« KN
Oracle BEA Systems AquaLogic Service Bus s HEEE
Oracle Fusion (including WebLogic) [ESgEl 6%
Progress Software SonicESE e JEEN
Progress Softvare SonicMQ
Red Hat JBoss 06N 7 HEEH
sop [N o EEEE
Toco [NEECHESN &%

webMethods (Software AG) mﬂ“

= CIM in Operalion = CIM available 1o clients CIM in development = CIM planned

B b B 7T SAAF Jo & S KRBT A5 A 2 SOA HfiT b g% 2 & Bk

» Oracle
- Utilizing the CIM to create the Oracle Utility Data Model Solution.

— Participated in the Interoperability testing utilizing the Part 9 (AMI
portion of the CIM).

— CIM Support in their NMS solution
— Active member and participant in the CIM Users Group
+ C3
— Utilizing the CIM to create a Data Model and Exchange.
» Teradata
— Utilized the CIM as a component in their data model.
ABB Ventyx
- Active member and participant in the CIM Users Group
Schneider Electric DMS (formerly known as Telvent)

LEAHBATCEMHECIMZEHA A4

.
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() Field Force Data Visualization

Conceptual model of a fight weighi, mobile data
access platform integrated with numerous back
office systems.

The Field Force Data Visualization project seeks

to:

= Showcase the power of the Common
Information Model (CIM) in reducing “vendor
lock-in"

* |llustrate the immediate value of CIM

» Create a proof-of-concept as to what is possible
in field force communications

» Demonstrate benefits in efficiencies and worker
safety

EPRI #4547 —BE L > 3753 iPad PR EM:EL CIM 24 > T K

R GIS EHERFIFARSE  BITEAFENENREBRATIES

g

CIM&9% > TR RABR T FEXMBETERZBMROGTR @ FHAIEH

A ERAEME |
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\ Coun-:|l 8506
MMS
\ IEC TCE58
I\ Nt _\/(\ ' 61|313
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P 9_—— it th Ré';
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l..'“- ey
GC ﬂupa T
. \ ‘L MultiSpeak
( 72 w-m veseris) ‘“:'R
EAM 2iong?
OASIS

TCST Smart Grid Task F IEEE Smart
I Scolt Neumann 0‘0\\ Enemy

. Profile
DRAFT 107872008 %___E—_-_

TEREEETHEAMZAZERSZ > TR P [EC TCOT4E 7T X238 >
7 b g1 TEEE ~ OMG ~ ISO. . . % 28 8% iy 4% 64 3R 4 1hh € ££ 3] 48 pRk e K 69 A% 2 B B
B o F—RREATIETHREAS TEHTABNIRGETFAEAS &
B E T BIAR B AT 2 B 89 mapping B > B F R Ao &8 e) &
R T GAZE R E CEARNEE o B &% > DNP3 mapping to IEC 61850 and
CIM mapping with IEC 61850 & K453 & Zx T X4t € - TRRAIZH L
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