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Project Objectives

e Utilities have occasionally observed delayed voltage recovery following
fault events in regions where a significant portion of the summer peak
load is associated with residential air-conditioning.

* This phenomenon, called fault-induced delayed voltage recovery (FIDVR),
is associated with motor that are prone to stalling.

 There is concern that as greater a fraction of on-peak load is associated
with motors prone to stalling the FIDVR phenomenon could have more
significant detrimental impacts and possibly cause generation tripping or
even a blackout.

 The purpose of this project is to generalize the load model development
and calibration methodology developed for WECC to address the FIDVR
phenomenon in planning studies.
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Composite Load Model

In 2000-2001, WECC
used interim load model

In 2005, WECC
developed explicit load
model

In 2007, PSLF has the
first version of the
composite load model

WECC Composite Load Model
Load Component
Distribution Equivalent Data Model
e Data
- t@
115-kV |
230V iL_I f f _® > Load Model
Com
I _@ Datap t
UVLS and UFLS Data
)
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Past major accomplishments

* |n 2010, PNNL started the work on load composition model
* Development was funded by DOE through ARRA program

* An Excel tool to create composite load model was developed in
2012.

* Load Model Data Tool to generate composite model data
records was developed in 2013
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Load Model Data Tool (LMDT)

e LMDT generates the load

composite model data records ot ot DT e
[ Open Load Composition Data ] [ Open Motor Data.. ] [ Open Powerflow Bus Data

e LMDT supports GE PSLF and

Load Composiion Data | Motor Data | Powerflow Bus Data

S lemens PSS E fo rma ts : Bus Nurber TE:‘: :Yama ;}asa,kv ]Laade :::ea 3;.:e 3:)}::« :75 ;_;13 :.‘i
* LMDT 1.0 was released under an I - N N N N S -
open source license in 2013 e wems s s s w m e w
54003 COLINTOY 138 ) 5 57 7% 67 06 1
° LMDT |S a Stand_alone MS 54004 WESTLOCS |12 3 5 7 % 14 05 1
Windows app“cation s s - 5 E ; & 5 :

. ’_544}1}7 BOYLE”!:) 138 9? 5 57 7% 81 14 : %

e LMDT was developed in

collaboration with Bonneville

o o . Settings Model Data | Erors
Power Administration (BPA) and R

HComposite load representation |

W E CC LO a d M O d e I i n g Ta S k F O rce Minimum Voltage to add transformer (kV) 40 C"rgz‘sd"wﬂ 5;‘?33 BCO;:?T%&;WW%"Q?; et/ I

“¥d" 008 "HxHS" 1 "TelS" 1 "LTC" 0 "Tmin" 09 "Tmax" 1.1 "step” 0.00625 /

" 1025 "max” 104 “Toel" 0 "Tiap" 0 "Reomp” 0 "Yeomp” 0 /
( L M T F ) Minimum Voltage (pu) 053 “Fna" 02 "Frb 025 "Fne” 03 "Fnd” 0 "Fel" 02/
PR’ 1 VA" 072 V62" 052 "Freel” 05 /

Minimum rfactor 0,82 "Fg" 1 "Ple" 2 "P1c" 0 "P2e" 1 "P2" 1 "Pfreq" D/
[ ] D I f d d b DO E "Qle” 2 "Q1c" 102" 102" 0 "Gfreg" 1/
evelopment was funded by
"LfmA" 0.85 "ReA" 0.01 "LsA" 3.1 "LpA" 0.2 "LppA" 0.165 /
A R RA "TpoA" 0.8 "TppoA™ 0.0026 "HA" 0.15 "etrgA" 0 /
Output "WriA" 0.7 "Tr1A" 0.05 "RrIAT 1 "ViclA" 1 "TrelA” 9599 /

Bl
* LMDT is used by multiple utilities )

) PSSE "WiB" 0.7 "Tr18" 005 "Rr1B" 0.3 "VrelB" 1 "Trc1B" 9999 /

including: WECC, ERCOT, BPA, T

"TpoC" 0.8 "TppoC" 0.0026 "HC" 02 "51qu" 2/

Dominion, SCE, PG&E, Seattle City W b B e e AT

cmp\dw 54005 "CLYDE 9" 138 "99" : #1 mva=1/

Li ht "Bss" 0 "R 0 "Md 001 "R Y
gnt.
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Technical Accomplishments FY15

e LMDT is used be WECC to generate CLM records for WECC
planning cases.

e Support of PSLF 19 was added to LMDT version 1.1 (this
feature was requested by WECC).

 LMDT version 2.0 is under development.
— Fully redesigned Graphical User Interface (GUI)
— Advanced functionality
— Database of load models for different climate zones
— Generating .dyd and .dyr dynamic records

— The tool development activity is coordinated with WECC MVWG, WECC
LMTF, and BPA
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Redesighed Graphical User Interface

[

s [@=]

|5 LMDT 20 :
Load Model °°“b“°fcmw Dlhb“"‘ ¥ | Composite Load Model Settings v § X || Composite Load Model v 3 X
_Agrcotural | Dea | Seeice. ||| losdM&x Season/Hour | uo Motor A Motor 8 Motor C
¢ | |l T '} Load Mix Res Com Ind Agr Data Service | Normal_Summer || 00581962257299157 |0.0671750772341789 002342315 -
Climate | Day Hour MotorA  Motor B |~ NWC -l [hez ; "‘"‘f-f:;‘ °43;‘°73‘°“2‘°95 mmmwﬁ; mﬁg
NWC | Normal Summer | HEL |0.109130840 |0,047929617 - pes  lorslozslo lo Jo oo | ARG M| Q27 23S AL LISADD ‘
| NWC_RAG |0.106595856030381 |0,0755700936445514] 036147041 =
Wl L B omnszm}omm&m COM 1021073 10 10 1005 1002 = | Update Model | | INWV_RES | 0,0922000840696633 |0,0759628312164063| 0,02770416
L A | IS ez Motors file:  MotorDataPltestcsv (]! || Nwv_com[o2:25466:3760651 |00sses31761950485] 002783158
NWC | Normal Summer| HE4 | 0.111641898|0.052776553 RAG__ |04 [02 [035|02s]0 o S| wvovx [0163450498233608 [ 0.0860672703253064] 0.02770307
‘m'm N":'w" ::::: ::: oauzlmoznzﬁ:_;_______oa“usa;a‘mslns' ~ NWV Buses fle:  loadscsv 8 | 'NWV_RAG |0.122556766371452 |0.0793810812650852]0.39627903
: ] 3 ‘
e e e T P es  lozslozs o fo |o o2 Settings | NWIRES_[0126224273739296 |0/082888629465185 |0.02864569
ormal. = com__[02 [073 [o_[o_[oos 002 Minimum Losd{MW) s | 'NWI.COM |0.294856843702996 |0,0883286843520908] 003017135
NWE __INormel, Summe 1HEB 10166243873 10121936317 | Mx__[o4s]oas [o_[o_[0os |02 | INWLMIX_|0221563114487307 |0.0818704116536084| 002929387
: L . M |
Lt :“"": :‘:"""' ::?o m gm RAG |04 02 [015/025[0 [0 velage ic add tranisioner (1Y) %0 ||| NWIRAG [0136815775267199 |0.0800526209572698| 041755841
R Tt s et st gt || | | = Nwa M s 055 | RN RS [ovsuetsasseost oomssreTissssa|oozis:
NWC | Normal, Sum: HEL2 | 0244482337 onaoaszs': E RES 07s5/023 o _Jo Jo |00z Minimum power factor onz:| || [ESMCCOMI G EXNEAR A DSEETEHSIE (2750
- - L3 9: ' | TRMNMIX [0130753796365594 | 0,0846557910943054| 002475738
NWC_[Normal Summer|HeL3 [0254675367 [0.138378141 [com [0z [o73 [o_Jo_[oos ooz e | R IS T
NWC__| Normal_Summer| HE14 | 0.264836655| 0.13838684: | M [oas|oss [0 o [oos [o02 s Genernte | Tl el
NWC__| Normal Summer| HELS | 0268312501 | 01375556 7¢ RAG__ |04 02 [oas|ozs[o o e mmu,mnan‘zss TS .
NWC__| Normal_Summer| HE6 | 0.263645691|0.13589169¢ > RMN ! PR . ;
‘ Sad - -
NWC | Normal_Summer | HEL7 | 0253723544 0.126962381 L Composite... | Motor Data | Powerflow... | PSLF | psse |
NWC__| Normal Summer| HEL8 [0218068992 [0.11015324¢ |||
NWC | Normal_Summer|HE1S | 0.177417348 |0.09186038¢ | Hourly Plots L
NWC__| Normal_Summer| HE20 | 0.156720416|0.078964001 '
= Peakload 25 Hour Motor A Motor B MotorC MotorD PE DG Stat. PRes. Stat.P Load Model Fractions
SOCES | S m e "mszz Moss”z? ”’9“””3‘: Pt o) b foi2 looso [ooas Josor |ossoloooofoss?  fosss -
DU HormaStmeuet | HEZZ | GLZTOSREES | QN5 H0S J|"he2 [oa3r |oce7 o017 [oato [oss7joocoloszr  [oarr
ol | EECU DA ISR Ciimate Zore | g3 [0a34_[0089 [0016 0413 |od61[0000[0297  [0%0
e G ~)| hes Jo13s [o0e2 o017 0109 [o162|0000[0283  [0203 patii
Vi oot St | REES | GEZSSRA4H | D IHGRIORS < HES |0431 [0093 |0020 0098 |ois0|oooojozs2  [0217
ROV | Normal Stimmes | HE2 1 01230010811 0.033202013 R | 'Hee [0a19 o098 o026 [oos2  |0a62]0000[0318  [0196 5
NWV | Normal Summer|HE3 |0.121903079|0,05504457¢ ]_NW_Summev | Her Jot03 loos: o033 ooz |0443]0000]0373 0188 a |
M“w" NoemaySceamer | 1S 3'125‘““71 g””iw Losd Mix | HEs [0092 o082 0037|0050 [0a64[0000[0202 _ [0173 § |
PRt MR S ST DI DR R 05 | HE [0035 (0082 (0042 [0047 |0366|0000]03%5  [0a74 = S
NWV_| Normal_Summer| HES | 0.141513988|0.084542937 e | T T T O T e ]
e | DL \E i LS Commercial 05 | Gen[oats [oosr Joosi [oods [oieslocoo[oszs [oase 4
NV | NotialSommet |HES ] 0.163.207784 | 0.A1SS0S504 Inductve 0 HE12/0123 |0083 0052|0045 |0.71]0000]0356 0470
R | Hoemal, Summer HES | 19824525 JO12063112: Agricultural 0 HEL3 [0130 |00e7 |05t 0052 [oa7ijoooojossr  [oa72
NWV.. || Normal Summec :.:-_‘L 0210540224 2‘2”5‘“- o = HEW4[0133 [0093 [0048 (0078 |0.68[0000[0310  |0168
i "'“—?Dz’:”::“—mm% 2 HELS 0134|0098 |0045 [0098  |0473]0000]0288  |0164 - e £ 5! [
o LR ::'2 326 SEresL 2.1351324;, Service 0 HE16[0132 [0102 [0043 [0a13 |0.68|0000[0286 0157 3 4 % s 190 15 44 2 S8 Bt 35 ‘ag
NV ol Snbnge  HELS! 02919154 mamse’s- = HE7[0122 0100 [o0a1 [0119 [0169]0000[0301 |06 e
NWVLIT) Normal, Sianaiéc :::; mﬁ: 3'1 173; | UpdateModel | |“hergloi02 o092 0037 |0a18  |0184]0000]0339 0428
S i —-i— ol HEI9[0085 [0085 0036 0421 |0189(0000[0366  |0118 —MotorA  —Motor8 —MotorC  — Motor D
I L HE20[0080 [0075 [0038 [0108 |0194]0000]0374 0431 —PE —DG —StaticPRes — StaticPCur
Nwv N:""‘-S““‘"‘“ He17 [0278144018]0.12077621 |G lame Innks Inoan Innea  Intoklnnmninass 1w — Static P Power
iy T e s L m ’
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LMDT 2.0 Database

° Load Model Database |Compasite Load D: | s
o D Iffe re nt | O a d ty p e [ Commercial | Residential | Inductive | Agricultural | Data [ Senice |
Climate Day Hour MotorA MotorB  MotorC  MatorD  PE. DG. Stat.PRes. StatPCur. St
NWC__| Normal Summer|HEL |0 0.023446837 | 0,011816935|0.090136807 | 0.052046361 |0 |0.302600520 0 0 -
. NWC__ | Normal Summer|HE2 |0 0.023345433 | 0,005083716 | 0.090136807 | 0.048457548|0__ | 0.0474255360 e
— C O m m e r C I a I NWC__| Normal Summer|HE3 |0 0023244029 0002674515 | 0.090136807 | 0.047051413[0__ | 02181113110 0
NWC__ | Normal Summer|HEA |0 0023244029 0,00232553 |0.090136807 | 0.046618757|0 | 0.212850474]0 0
NWC | Normal Summer |HES |0 0.023345433 | 0,002704104 | 0.090136807 | 0.04687114 [0 |0.22037564 |0 0
NWC | Normal Summer|HES |0 0023751049 | 0,007652615 | 0.000136807 | 0.050170147 [0 |0.309214317 [0 0
. . NWC | Normal Summer|FE7 |0 0.025060200 | 0,020280782 | 0.000136807 | 0.058588025 [0 | 0.491527277 0 0
—_— R e S I d e n t I a I NWC | Normal Summer|HES |0 0.026500358 | 0,035820381 | 0.000136807 | 0.114023061 [0 | 0.670843187 0 0
NWC | Normal Summer|HES_|0 0.026995074 | 0:045455992 | 0.090136807 | 0.120440802[0__ | 0.694256223 |0 0
NWC | Normal Summer | HE10 |0 0.026793166 | 0.056650983 |0.090136807 | 0.127904129 |0 | 0.706605102 0 0
NWC | Normal Summer | HELL |0 0.026793166 006254593 |0.0901368070.131834084 [0 | 0.691165037 0 0
H NWC__| Normal Summer|HELZ |0 0.027908600 | 0,061626535 | 0.090136807 | 0.1312211640__ | 0.645255601 0 0
-_— I n u Ct IVe NWC__| Normal Summer | HELS [0 0.031634443 | 0,0550647916 | 0101425551 | 0.1 280094620 | 0.602508357 0 0
NWC__| Normal Summer | HELA |0 0.0465685760,052135120| 0155994108 0.128767519|0__ | 0.560065051|0 0
NWC | Normal Summer | HELS |0 0.057862133 | 0.046346346 | 0195081749 | 0.145236298 |0 | 0.5188499960 0
R NWC | Normal Summer | HE16 |0 0.067802062 |0.04461772 |0.206080546|0.145006005[0 | 0.515502667 0 0
— A rl |t r | NWC | Normal Summer | HELT [0 0.077161605 | 0.046483551 | 0243451505 0.17521335 |0 | 0.561326967 0 0
g C u u a NWC | Normal Summer | HELE |0 0.086901364 | 0,049160615 0251053248 0.249554661 |0 | 0.671960897 |0 0
NWC | Normal Summer | HE19 |0 0.085419148 | 0051729514 0252919176 0.269403794[0__ | 0.718841037 |0 0
NWC | Normal Summer | HE20 |0 0.06692371 |0053568304]0.211410634|0.268187975 |0 | 0.695292796 [0 0
NWC | Normal Summer | HE2L |0 0.045754368 | 005475811 |D.150812387|0.247389215|0 | 0.704790962|0 0
— D a t a NWC | Normal Summer | HE22 |0 0.02638755 |0055569342|0.090136807| 0.217319842|0 | 0.7386486 |0 0
NWC__| Narmal Summer|HE23 [0 0.024866492 | 0,045537115 | 0.090136807 | 0.165563287|0__ | 0.660916871|0 0
NWC | Normal Summer | HE24 |0 0.023852453 | 0026581344 0.090136807 | 0.107857703|0__ | 0.460204736 [0 0
NWV__|Narmal Summer|FEL |0 0.014108333 | 0007211939 | 0055010078 0.032313448[0__ | 0.171051134|0 0
H NWV_| Normal Summer|HE2 |0 0.014148823 | 0,003102619 | 0.055010978 0.020573902[0__ | 0.140542046 [0 0
- e rVI C e NWV_| Normal Summer|HE3 |0 0.014099314 |0.001815362| 0.055010078 | 0.02871573 |0 |0.125188482|0 0
NWV__| Normal Summer|HEA |0 0.014095314 | 0,001419283 | 0.055010078 | 0.028451678|0__ | 0.1220528560 0
NWV_| Normal Summer |HES |0 0.014148823 | 0001650320 | 0.055010078 | 0.028605708|0__ | 0.130144971|0 0
. NWV__ | Normal Summer|HEE |0 0.014346863 | 0004670432 0055010078 | 0.03061811 |0 |0.17178278 |0 0
°® C I t NWV__|Normal Summer|FE7 |0 0.014900491 |0.01237747 0055010078 0.0257571360 | 0.0666657150 0
I I I I a e Z O n e S NWV | Normal Summer|HES |0 001573314 | 0021866354 |0.055010078 0.069588887 [0 |0.3595792560 0
NWV__|Normal Summer|HES |0 0.015931179 | 0.027742036 | 0055010078 0.073505668|0__ | 0.372968928 0 0
NWV | Normal Summer | HE10 |0 0.016376528 00345744 |0.056851829| 0.078160451 [0 |0.381319594 |0 0
NWV__| Normal Summer | HELL |0 0.030361945 | 0038172117 | 0104412248 0.083365013|0__ | 0.374938321 |0 0
. NWV_| Normal Summer |HELZ |0 0.047535354 | 0,037611005 | 0.16096377 | 0.086317499]0 | 0.35233431 |0 0
[ ] O e ra t I n h O u rS NWV_| Normal_Summer| HEL3 [0 0.071472501 |0.034145314 | 0.241663136| 0.088754058|0__ | 0.330351923 |0 0
NWV__| Normal Summer | HELA |0 0.087671336| 003181635 |0.332590843| 0.092551438[0 | 0.308258515]0 0
NWV__ | Normal Summer | HELS [0 0116450234 | 0.028286645 | 0.396775764| 0.104074747[0__ | 0.286850264 0 0
NWV | Normal Summer | HEL6 |0 0131961887 |0,027230434 0445000382 | 0.10728382 |0 |0.285523478 0 0
NWV__|Normal Summer | HETT [0 0142334565 | 0,028360161 | 047636501 | 01262148100 |0.300376238 0 0
0 0 0 0
5

. S e a S O n S NWV | Normal Summer |HE18 0149617509 | 0.030002987 | 0488671135 [ 0172036661 0366142066
“ | n |
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Composite Load Model Settings

Composite Load Model Settings * 0 X
Load Mix Season/Hour
. Load Mix Res Com Ind Agr Data Service [NormaI_Summer ']
* Load M :
IX ~ NWV [He2 ]
RES 075(022 |0 |0 |O 0.02
COM 02 (073 |0 |0 |0.05 002 W Update Model
¢ Se a S O n MIX 045048 10 10 1005 |00 Motors file:  MotorDataPltest.csv D
RAG 04 0.2 |015]0.253|0 0
~I NWI Buses file: loads.csv D
L] .
* Operating Hour e premp o e
p g COM 02 (073 |0 |0 |0.05 |0.02 I Minimum Load(MW) 5
MIX 045[048 0 0 0.05 |0.02 Minimum voltage to add transformer (V) 40
RAG 04 0.2 |0.15]0.25]|0 0
Minimum voltage (p.u.) 0.93
~ RMN -
RES 07slo22 o 0 0 0.02 L Minimum power factor 0.52

COM 02 (073 |0 0 0.05 |0.02
Generate...
MLX 045(048 |0 0 0.05 |0.02

RAG 04 102 [015[0.25]0 0

~/NCC

RES 0751023 (0 [0 |0 0.02
COM 02 1073 (0 [0 |0.05 |0.02
MIX 045|048 (0 [0 |0.05 |0.02
RAG 04 |02 |[015[0.25|0 0
~ ' NCV

RES 0751023 (0 [0 |0 0.02
COM 02 1073 (0 [0 |0.05 |0.02
MIX 045|048 (0 [0 |0.05 |0.02
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Composite Load Model and

[ ]
Composite Load Model - o x
LID Motor A Motor B Motor C Motor D PE D.G. Stat. P Res. Stat. P Cur. Stat. P Power. Stat. Q Rea
. I NWC_RES |0.0581962257299157 [0.0671750772341789 | 0.0234231540620738 | 0.159337929087532 |0.133907234322453 |0 |0.446033355295082 [0.111927024268765 |0 -0.5000000.
n p u NWC_COM | 0.188073408621696 (0.091207630609136 | 0.0286283562896101 | 0.0404696028681403(0.24384591755841 |0 |0.137240117587813 [0.270434966464994 |0 -O.SOOOOUO.D
NWC MIX |0.127238431158409 [0.0771340310804133 | 0.0261756379276999 | 0.0906390034221776(0.225036099813742 |0 |0.265920420431232 [0.187856376166326 |0 -0.5000000:
NWC_RAG |0.106595856030381 [0.0755700936445514 | 0.361470410653437 |0.0557236290807248(0.101145331026857 |0 |0.219715143477197 [0.0797795360868523 |0 -0.5000000:
. NWV _RES |0.0922000840606639 [0.0759628312164063 | 0.0277041661234826 | 0.13446373861953  0.153919741970613 |0 |0.353160212792718 [0.162580225207586 |0 -0.5
— C m t NWV_COM)| 0.212546613760651 |0.0986831761950485 | 0.0279315827802641 | 0.0245634077455132 | 0.266614307881551 |0 | 0.0837171041239891 (0.285943807503983 |0 -0.5
O p O S I e NWV_MIX |0.163450498233608 |0.0860672703253064 | 0.0277030738503056 | 0.0627791211192055 | 0.258068206843145 |0 |0.176044997380701 [0.22588683224773 |0 -0.5
NWV_RAG |0.122556766371452 [0.0793810812650852 | 0.396279030599677 |0.0374033140755608 | 0.105168943166337 |0 |0.167923062287073 [0.0912878022348139|0 -0.5 -

Load Model - ' |

Powerflow Bus Data * 0 X Motor Data * Qo X
BusNumber BusName BasekV LoadlD Area Zone Owner P Q Voltage LD #Type|ID |LF. |PF |Ls Lps |lpps [Ra |Tpo [Tppo |H |Etrq|Vtrl [Ttrl |Ftrl [Vecl <
AT TGl R E 1000l0 | 1023064 Nwe mi - || |[M2__[MA[075]078[18 |012 [0104[004 [0.095[0.002201 [0 [07 [002[02 |1
B T EE R G 300 |150] Lote71a| Wy ral ||| M2 [Me[o75[078[18 019 [014 [003 |02 [0002605 [2 [0s [002]02 [075 =
E SRR G i O i g M3 |mclo7s[078[18 [019 [014 [003 |02 [0co026[0i |2 [oss|oo2]oz |1
T Tealm —F G miE i awncol=| | M3 [1a Joss[oes|31 [0z [oiss[oor [oe [ocozs[vis[oe [o7 Joes|t 1
i e e I G T 5 I St ol M3 |8 |085{089]31 [02 [o1s5[o01 [og [00026]1 [2 (o7 [o0s|o3 [1
= ST T B R G i Bl Nwe ree | |M3__[ic [oss[0s9]31 |02 [o1e5[oor [oe [o00z6[02 [z [07 [0os|oz [t

— Powe r F OW W o L I o 5 | LT M3 [pa085{089]31 [02 [01s5[001 |02 [00026[0a5[0 o7 Jo1 [1 |1
] =— 7| |[Wia__lon lasclnonlas lan lnicclans nln PRVEr= PR FUN P P P Y N
‘] m 5 ‘| m ¥

D t PSLF v 1§ X ||pssE v X
a a lodrep “ || '106 'USRLOD' 1 'CMLDBLUL' 121 0 132 27 146 48 a

#Composite load representation = -1 0 004 004 073 O =
cmpldw 106 "NORTH LD" 115 "1" : #1 mva=-1/ 111 08 11
"Bss" 0 "Rfdr” 0.04 "Xfdr" 0.04 "Fb" 0.75/ 000625 1025 104 30 5
"Xxf" 0.08 "TfixHS™ 1 "TfixlS" 1 "LTC™ 1 "Tmin" 0.9 "Tmax" 1.1 "step” 0.00625 / 0 0 0127 0077 0026
. O u t u t "V¥min® 1.025 "Vmax" 1.04 "Tdel" 30 "Ttap" 5 "Rcomp™ 0 "Xcomp™ 0 / 0091 0225 1 07 05
"Fma" 0.127 "Fmb" 0.077 "Fmc" 0026 "Fmd" 0.091 "Fel" 0.225 / -0899 2 0586 1 0414 0
"PFel” 1 "Vd1" 0.7 "Vd2" 0.5 "Freel" 1 / 2 -0.500000029073231 1 1.50000002907323 -1
"Pfs" -0.899 "Ple" 2 "Plc" 0.586 "P2e" 1 "P2c" 0.414 "Pfreq" 0 / 3 075 004 18 012 0104
"Qle" 2 "Qlc" -0.500000029073231 "Q2e" 1 "Q2c™ 1.50000002907323 "Qfreq” -1 / 0095 00021 01 0 07
"MtpA™ 3 "MtpB” 3 "MtpC" 3 "MtpD™ 1/ 002 02 1 99939 05
— re CO r "LfmA” 075 "RsA" 0.04 "LsA" 1.8 "LpA™ 0.12 “LppA” 0.104 / 002 07 07 01
° "TpoA" 0.095 "TppoA" 00021 "HA" 0.1 "etrgA™ 0 / 3 075 003 18 019 014
"VirlA" 0.7 "TtrlA" 0.02 "FrlA” 0.2 "VrclA" 1 "TrclA" 99999 / 02 00026 05 2 06
"VirzA" 0.5 "Ttr2A" 0.02 "Fr2A" 0.7 "Vrc2A" 0.7 "Tre2A" 017 002 02 075 005 05
"LfmB" Q.75 "RsB" 0.03 "LsB™ 1.8 "LpB" 0.19 "LppB" 0.14 / 002 03 065 005
— d y r re CO rd “TpeB" 0.2 “TppoB™ 0.0026 "HB" 0.5 "etrgB" 2 / 3 075 003 18 019 014
[] "VirlB" 0.6 "TtrlB" 0.02 "Ftr1B" 0.2 "Vrc1B" 0.75 "Trc1B™ 0.05 / 02 00026 01 2 0.65
"Vir2B" 0.5 "Ttr2B" 0.02 "Ftr2B" 0.3 "Vrc2B™ 0.65 "Trc2B”™ 0.05/ 002 02 1 9938 05
"LfmC" 0.75 "RsC” 0.03 "LsC" 1.8 "LpC" 0.19 "LppC" 0.14 / . 002 03 065 01 .
FTenf T 0 T AAAYIE TUFY A Tabenr ™ foon A3 Am nnc
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ourly Analysis

e C(Climate Zones
e Seasons
e Load Mix

Hourly Plots * 1 X
Peak Load 25 Hour Motor A MotorB MotorC MotorD PE D.G.  Stat. P Res. Stat. P Cur. Stat. P Power. Stat, Load Model Fractions
e :| HEL |0a91 0127 |o018  |0274  |0095|0.000|0158 0.137 0.000 -0.5¢ ]
HE2 [0201 [0i27 (o016  |0262  [0.099[0.000/0.144 0.151 0.000 -050 034
st one HE3 [0212 oi24 (0016  |0235  |0107[0.000]0.140 0.167 0.000 -050 1
NWI v|| HE4 0213|0420 [0.0i8 |0498  [0120/0.000]0.141 0.150 0.000 -0.50 1
— HEs [0215 o110 (0022 [0146  [0137[0.000|0.148 0221 0.000 -05¢ 1
HE6 [0210 [0a06 (0028 |0103  |0156|0.000{0178 0.219 0.000 -0.5¢ 0.25 7
e Sy M T e T G e ) 0.206 0.000 -0.5¢ 1
Load Mix HEs [0195 [oio0 (0036|0108  |0156[0.000{0.222 0.183 0.000 -050 1
Residential 05 HE9 [0.204 (0106 [0.038 0142 |01470.0000.198 0.165 0.000 -050 02
commenilIcs HE10|0207 0411 |0.039 |0168 |0140|0.000(0182 0.153 0.000 -0.50 ; )
HE1l[0214 0114 (o041  [0182  [0136[0.000/0.169 0.145 0.000 o0s¢ §
Inductive {0 HE12[0222 [0118 (0040 [0.200 |0132[0.000]0.151 0.138 0000 -0.50 én 15 ]
Agricultural | 0 HE13[0222 o124 (0039|0227  |0127|0.000{0133 0.130 0.000 054 2
Dota 0 HEl4[0221  [oi2s (0037 [0253  |0121|0.000{0117 0.121 0.000 0s5¢ & ]
HE15[0225 0131 [0.035 |0262  |0121[0.000/0.109 0.118 0.000 -050 ]
Service 0 HE16 0224 [0133 |0034 |0272 |0116[0.000|0110 0111 0.000 -0.50 017
HE17 [0201 0133 (o031 |0287 |0114|0.000{0125 0.109 0.000 -05¢ ]
HE18[0475 0131 (0028 |0294 |0121|0.0000150 0.101 0.000 -0.5¢ 1
HE19[0156 [0128 (0026 |0298  |0.119[0.000]0.160 0.112 0.000 -0.5¢ 0.05 : : : : : :
HE20[0145 0127 (0025 |0306 |0119/0.000{0162 0.117 0.000 -050 1
HE21|0436  [0i26 (0025 |0311 |0116[0.000]0175 0.112 0.000 -050 \_//—\‘_\
HE22|0136 [0118 |0.026 (0288 |0117(0.000(0.208 0.106 0.000 -0.50 1
HE23 (0145  [0116 [0026 0273 [0112]0.000]0.222 0.107 0.000 -050 D""'""""'"""""""""_""""""""""'“""
HE24[0166  |oa21 (0022 [0272  |o107|0.000[0195 0.118 0.000 -05¢ 2 4 6 & 1o 1jw w802z
— MotorA  —MotorB = Motor C Motor D — PE — DG
— Static P Res = Static P Cur — Static P Power
4 1 3
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Deliverables FY15

https://svn.pnl.gov/LoadTool

a limited number of users for testing

LMDT version 1.1 and tool documentation available at:

Initial prototype version of LMDT 2.0 was provided to

# Milestone/Deliverable Target Date

1 Tool Requirements May 2015

2 Tool specification September 2015
3  Tool prototype December 2015
4 Final tool release September 2016
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Industry Outreach

The LMDT application has been presented at several industrial
events including:

« WECC Modeling and Validation Work Group (MVWG)
e WECC Load Modeling Task Force (LMTF)

* North American Transmission Forum (NATF) Dynamic Load
Modeling Working Group

e Webinars for western and eastern interconnection utilities.

‘ ConsorTiumM For ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Risk factors

e Risk factors are low.

 Feedback and guidance from industrial users are
very important for the success of the project.




Future plans

Expanding analytical capabilities to meet user
requirements.

Model Calibration.
Industry outreach.




