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Power system

analyses
(Dynamic modeling)

Using PSS/E for power system analyses
- Load modeling and others -

Istanbul, May 2011




#*" Load characteristics .

m Load characteristic is described by load parameters
according to following equations:

P =P, (AV/V,)e (Af/f,)Y
Q = Q, (AV/V,)B (Afff,)0

PO - nominal active power of load,
QO - nominal reactive power of load,
VO - nominal bus voltage,
fO - nominal frequency
a, B,yand o - coefficients that describe voltage and frequency dependences
kpv kgv kpf kgt
dP/dVv dQ/dv dP/df dQ/df
alpha beta gamma delta
Public Lighting 0.96 7.4 1 -2.8
Residential 1.5 2.9 0.6 -2.2
Commercial 0.99 3.5 1.2 -1.6
Indusdustrial 0.18 6 2.6 1.6
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IEEE model

m Most commonly used
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"~ " Composite load model CL_
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Py =Load MW m pu on system base
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Larga Sn_:ﬁl] Dis.lﬂ.mrge. Trmﬁfcrm;r Femaming
Motors Motors Lightmg Saturation Loads
m Advantage: entering demand by
participation

m Influence of distribution transformers



m Only for large units

m Integration step has to

be small (<0.005)
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Tmpedances on Motor MVA Base
Model Notes:

1. Tomodel single cage motor: set By =X =10,

2. When MBASE =0.; motor MVA base = FMULT x MW load. When MBASE =0; motor MVA base =
MBASE.

3, Load torque, T =T (A0 +Bor= Cy = Do)

4. Formotor starting, T=T,,,p, 15 specified by the user m CON (712}, For motor on-lme studies, T=T, 15 calen-
lated in the code during mitialization and stored m VAR (L+4].

5. V715 the per it voltage leve] balow which the ralay to trip the motor will begin timmg. To disabls relay, set
V=0,

b TII 15 the time m cyeles for which the voltage must remain below the threshold for the relay to frp. T 15 the
breaker delay time eyeles,
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s Load shedding model

@ Recommended model LHS3
m Defined for area, zone, owner or bus

Valua

Description

Ta. first Ipad snedaing paint (Fz)

14. Airst palnt plokup Bme (sec)

by, first Dreaker ime (s8c)

fracy, irst fraction of laad Lo be shad

15, 5econd load shedding point (Hz)

15, GECONA FOING BICKUD BME (S8C)

ks, s2cond Dreaker ime (Bec)

frace, second fraction of load to b= shed

1. third kaad shedding point (Hz)

15, third point plekup tme (5ec)

b, third bireaker fime {6eC)

Tracy, thind fractian of load 1o b= sheg

T, fourih lzad sheoding paint (Hz)

ta, fourth point phesup time (sec)

1by, LTI Dreaker fms (520)

fracy, fourth fraction of loagd 1o be shad

Tz 1M I2ad sneading paint (Hz)

15, ifth paint plckup tme (sec)

b, I=h Dreaier ime (5ec)

Tracg, Nith fraciion of kad o be shed

i, transfer np breaker Ime j5ec)

Frequency

.

p Undarfrequency Detector
/ Resets Instantaneously

Fated Fraquency

1
I'u
u /I/ Load Shedding Threchald

IBmalca' (Opens Shedding Load
Braaker Trip S1gmal Picks Up

Load Shed
Felay Timer
Starts

|-|—.|-| Pickup Time for Underfrequency Indication

Time



55 Verifying model T

m Model is verified by comparing with real system
behavior

1 Snapshot build up (based on recorded data) of disturbance
1 Simulation run according to disturbance scenario
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Simulation option

S

Network frequency dependence
Generic relay zones
Out-of-step conditions

Buses outside voltage range

e Progra es', P i MP 3 a Prog

Simulation

DEE| y:=Bx- @ o e-
g Channel Setup Wizard
|1|]|]% j| @ g ® e HJ i Diefine simulation output (CHARY
é P P num n@ & @ @ @;‘5 Tq JJ 2? » -&ﬁDefine simulation output by subsystem {CHSE)

i 3 Model maintenance. ..

| B R b E B b A A8 48 b - Lt

%*— Launch MEVA Eigenvalue analysis

m Relative machine angles

Generators exceeding angle threshold
Generators exceeding power balance

Eile Edit View Power Flow Faulk ©OPF Trans Access |Dynamics Disturbance Subsystem Misc If0 Control Tools Window Help

L4 Solution paramsters. ..

L4 Farce generator and load conversiol

S |

[] Metwark frequency dependence [ Scan circits against genenic relay zones

[] Scan for out-of-step conditions [ Scan for buzses outside of voltage range

@) Monitar only 1.50 Yoltage max [pu)

Manitar ahd trip

050 Yaltage min [pu)

& Perform simulation (STRTRUM). ..
, {+E Perform exciter simulation (ESTR/ER
& Perfiorm exciter response ratio simul

Relative to machine
Relative to system average angle

Relative to system weighted average angle

Bl Dynamics P — w5 {1 perform extended term simulation
z - uild matrices For rogram
Ea Dypnamic Models Type|  Ex T {+& Perform governar response simulati
Bl Loads Stnd | [EEETA ¥  Stnd TGOV ¥  Stind Mone
Stnd  [EEET1 [  Stnd TGOV [v Stnd Mone [ Mone
Stnel  [EEET1 [  Stnd TGOV [* Stnd Mone [ Maone
Stned | SCRY [  Stnd HY GOV [* Stnd Mone [ Maone
Stnd | SEMS i Stnd  Mone w Mone l Maone
Stnd  (SEMS [ Stnd  Mone ml Mone wl Maone
7 [ Machines * — — —
i [] Wind Machines
771 Tune Tammimal M 1

[] Scan for generators exceeding angle threshold

180,00 Angle threshold [dearees)

[] Sean for generators excesding power unbalance threshold

1.10 Power unbalance threshold [pu)

[] Set relative machine angles Bus [number) Machine |0

Relative to machine

(@ Relative to system average angle

Relative to spstem weighted average angls

Select...

Diynamic voltage violation checks
[ Primary voltage recovery criteria
pu Yoltage (V1) .40

0.0 duration of dip - zec [t1)

Secondam voltage recaveny criteria

pu Yoltage V2]

0490 LRy 1.00 duration of dip - sec [t2)
[ *altage dip check
080 pu Yoltage 3] 020 duration of dip - sec [t3)

e e e e e S e e e e e i S S i i ——]
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m Tolerance x
. . — Mebwork solution r lsland frequency
. D e Ita ( I n teg ratl O n Ste p ) Iberatiors Acceleration  Tolerance Acceleration  Tolerance
[E =] [roooooo [o.oootoo [1.000000 | |0.000500
q y — Simulation parameters — Delta threzhold
—.-] PSS®E 32 - C. P - TIPS ; - : # Channels  # States Delta Freg. filker Intermediate  Island freq.
D File Edit View Diagram Power Flow Fault OP- Tmans Access “D-,rnamTcs Disturbance Subsystern Misc 1O Contrel Tools Window Help ID ::’ ID :’ ID.D‘I 0000 0.040000 ID'DBDDDD 0.140000
neoli e o EED R — 28 Souonprmetr-
— - > ] #% Channel Setup Wizard ‘ Simulation cptions... Chanmel output fils
100% - & [« @% & [ i E L Define simulation output (CHAN] » | % Force gznerator and le: I |
‘ *“_ & Ej @ 'W‘ _f.. T .t"l' ﬂ & 3 4f] Define simulatier output by suksyctemn (CHSE) @ Update active Plet Eool
P’\‘ PI|' F ﬂl‘ av-F i
= F Model maintenance... & Update active Diagram .
‘ u ?] }&_: }g @ & l“Lﬂ '\t‘ I N Vi 4 Mext available addresses
: =TT o i o & Launch NEVAE: N les Pedfrrm <imulation (ST Mext COM Mext STATE  Mext VAR Mext ICOM Menxt Channel
E etwork [ata unc igenva ue analysis X .
45 Peform exciter simulat = = = = =
m [ Bus Hninlier Weame: Build migliices fwr LSYSAN progiam (ASTR).. g : |199 j I?2 j |12 j I3 j I-I j
& [ Machine 101 NUC-A L E Peform exciter respons
e 102 NUC-B 215 1 FLAPCO 77 _TLANT
e 151 NUGPANT 5000 1 FLAPCO 1 FRST 1 Serbous o
2 Ui boieid Shunt 152 MID500 500.0 ¢ 1 FLAPCO 1 FRST [& Peform governer respe ITI Cancel |
[ Switcred Shunt _ | 153 MDz30 2300 1 FLAPCO 1 FRST. : T T
i+ [ ranch 154 DOWNTN 2300 1 _FLAPCO 1 FRST 1 957 LR T.0omn
[0 Sreaker 201 HYDRO S000: 2 LIGHTCO 2 SECOND 1 6.16 0.00000 0.00000
- [0 2wirding 202 EASTS00 5000 2 LIGHTCO "2 SECOND 1 32000000 0.00000
[ 3wirding 203 EAST230 2300 2 LIGHTCO 2 SECOND 1 592 0.00000 000000
[ SACTS 204 SUBS00 S000: 2 LIGHTCO 2 SECORND 1 -3.73 0.00000 : 0.00000
O 205 SUB230 2300 2 LIGHTCO 2 SECOND 1 018 000000  0.00000

m Double check time constants and integration step (PSSE sensitive and
might crash if data not correct)

Integration step < smallest time constant
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@Eile Edit View Diagram PowerFlow Fault OPF Trans Access | Dynamics Disturbance Subsystem Misc I/O Control Tools Wind:

D HE i) = | (4 [ ® Simulation N 1
| BS 1 e e e v . ==
100% ~ | =] @ ‘ i | E :

Define simulation cutput (CHA|

F r r aluj a@ ﬁ @ % @;‘; 3 Tq fll' ﬁ i ‘ 2? 4§} Define simulation cutput by su

Cateqaries to Output

3 Model maintenance... Machine []*wind Machine  []Load [ Bus [ Branch
B BB R e |E B Bl g ol 4B 4k am 48 List »
-5 Network Data Bus Bus %‘-’ Launch NEVA Eigenvalue analy! Select Quantities to Dutput
Numbe: N ) ;
g% Edus " - 1ur1 oA UL Build matrices for LSYSAN prog Angle [Tvatheg [T wlicty ] Pload [[]BsFreq [T Flow [F)
achine
- [ Load 12? :EE’P?ANT sﬁa'g 1 Eaggg Pelec [ wres [witbsp ] Gload oltage Flow [P&Q]
- [ Fived Shunt 152" MIDS00 S00.0 1 FLAPCO i
_____ () Switched Shurt 1o 30011 B Delec [ Ttermn [T wipitch []valkage & angle [T Flow (M)
[ Branch 154 | DOWNTN 2300 1 FLAPCO Eterm [ &pp Imp []waerat [T] Rrelay2 [RE)
..... [ Ereaker 301 HYDRO 500.0 2 LigHTCO
- (] 2Winding 202 EASTS00 5000 2 LIGHTCO EFD [T wuel [T wératry
_____ i 303 EAST230 23002 LIGHTCO }
_____ g ik 204 SUBE00 50002 LieHTCo Fmech [T voel [T wiratri
305 | 5UB230 23002 LIGHTCO
""" [ 2TemDC 206 | URBGEN 1802 LiGHTCO Speed [ Gref [wipemnd
----- [OwvsCoc 211 HYDRO & 200 2 LIGHTCO

[ %adifd [T Leref [ wigemnd
"] Ecamp []'wauxsg

m Chanel selection wizard
Select

1 Subsystem approach Al bues
(Se I eCtion ) () Selected bus subspstem

1 Corresponds to bus related | """
values | Cancel | Firish |

» fecl ) n { :
. Chanel Selectlon @E:Ee Edit View Diagram PowerFlow Fault OFF Trens Access Fy;n;rc_s Cisturbance Subsystem Misc /0 Control Tools Window Help

. 0O = n | Y By E o | 51 || r@ | (S . Simulatinn 3 I" i : : %
D Bus uantlt I ] ——| % Channel Setup Wizard 3l e
q y W% -|aemat & | B B e O N sty |
: : ACPBRARBEE LY Fam | 5 0 smustonoupusbysubsystem (CHSE) | 4k Line quartit I
D L I n e q u a n tlty = - i Eﬂ Modd maintenance.. 4l | oad guantity
Eg ﬁ l&: 1&5 b‘—c &é *&E * 4f 48 sk Mg a4 48 T Lict k| 4t Machine quantity
. [=-£5] Metwork Lata Bus Buz 'f Launch MEVA Eigenvalue analysis & Misc quantity

CTomi sce I I aneous G- (] bus Humber Mame | Build matrices for LSYSAN program (ASTR)... =

[ Machine oy : i =

R e 07 A 1 FLAPCO 77_FLANT 11 6N 1 2

i £ Loa i i 320 NUCH PANT, 200.0: 1 FLAPCO *.FR3T 1. TRAN1 1

- [ Fixed Shunt 5000 1 FLAPCO T FRST 1. TRAN 1 i

s Switchad Shunt i EiRaan 3300 TR ABAA EDeT ATTOAN A k]
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@ File Edit View Diagram PowerFlow Fault OPF Trans Access | Dynamics Disturbance Subsystem Misc /O Control Tools Window Help
~ . Sl i FEL I
R L [Crees
“% Channel Setup Wizard Sirmulation options...
100% ~ | & ] & ‘ it | E Define simulation output (CHAN) ¥ | *% Force generator and load conversion for simulations | |
EEEREBS S LTS ST | o] 4d] Define simulation output by subsystem (CHSE) @Update active Plot Book during simulation :
?ﬂ Meodel maintenance... @ Update active Diagram during simulation
B L R oo of S b g off 4B ok o0 41 28 List O r—
= = 1 T : o Perform simulation (STRT/RUN]... =
us us el
=+ Metwark Data Number Name El._lr'IC ] . |+ Perform exciter simulation (ESTR/ERUM)... (pu) | Load (
Build matrices for LSYSAN program (ASTR)... . L. .
101 : NUC-A |EL Perform exciter response ratio simulation (ESTR/ERUN]... 0000, 0.00
102 i NUC-B 2181 1 FLAPCO 77 PLANT - . 0000 0.00
000 T FLAPCO 1 FiRaT & Perform extended term simulation (MSTR/MRUN]... 0000 000
1 FLAPCO 1 FRST @ Perform governor respanse simulation (GSTR/GRUN)... 0000 0.00
1 FLAPCO 1 FIRST TOTRANT " T -3 T 00000 0.00
1 FLAPCO 1 FIRST 1 TRAN 1 1 0.9389 -9.65 0.00000 0.00000 0.00
" 0o e . " " I| 2 LIGHTCO 2 SECOND 22 GEN2 1 1.0400 6.16 0.00000 0.00000 0.00
Generatars are nat "converted”, "0K" ta convert and continue, "Cancel” ta |5 Treo e R 1 Tinan et Pt s o
abort gimulation initialization.
||
oo i I ==
Convert exizting load representation? —
|nitiglization options
Operation . - 7
P | Convert constant WY loads b Chanrel autput fle  C:\Pragram Files\PTINPSSE3AERAMPLE N out =)
Active Power Reactive Power |
o o Simulation optionz
¥ Caonhstant current 100000 = 0.000 = |
Run to -0.0200 0.0100 secs I
% Conztant admittance 0.000 = 100000 = ) _
finoyel O time steps ONLY PSS/E SUPFLIED HODELS IN CASE. COMPILATION NOT REQUIRED
% Constant power 0o 0o % = ;
Wiite every B 5 time steps GENERATOR CONVERSION COMPLETED
= aafli 8 LOADS CONVERTED DURING THIS STEP
Plot every & = lime steps
Select 2 OF 8 LOADS CONVERTED
ORDERING HETWORK
. . DIAGONALS = 23 OFF-DIAGONALS = 41 MAX SIZE = &0
(@ Al buzes [ Display netwark, convergence monitor
23 DIAGONAL AND 41 OFF-DIAGONAL ELEMENTS
() Selected bus subsystem Run |ritialize PTI INTERACTIVE POVER SYSTEM SIMULATOR--PSSGE TUE, SEP 21 2010 10:19
PSS(R)E PROGRAM APPLICATION GUIDE EXAMPLE

BASE CASE INCLUDING SEQUENCE DATA

() The following buses
- i INITIAL CONDITION LOAD FLOW USED 1 ITERATIONS

MACHINE INITIAL CONDITIOHNS
BOS# X—— NAME ——X BASKV ID ETERM EFD POWER VARS P.F. ANGLE ID jie)
L6001 . 7 0

[ (]9 ] ’ Cancel ]

101 HUC-& 2zl 1.0200 2.0563 50,00 81.20 0.9942 63 .47 0.6571 0.4934
102 HUC-E 21l.600 1 1.0200 2 0563 750.00 81.20 0.9942 63 .47 0.6571 0.4934
206 URBGEN 18.000 1 1.0236 2.6el8 B00.00 e00.00 0.8000 23.53 0.8733 0.4380
211 HVDRO_G 20000 1 1.0404 1 6150 600 00 17 .74 0.9996 42 14 0 4089 0 6527
3011 HINE G 13800 1 1. 0400 1 4655 258 66 104 .04 09278 16 .02 0.1648 0. 2114
3018 CATDOG G 132800 1 1.0218 2 9374 100.00 000 0.780%9 22 53 0.8757 0. 4033

INITIAL CONDITIONS CHECK O.K.
CHANNEL OUTFUT FILE IS C:.“Program Files~PTI~PSSE32~EXAMPLE-1.out
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Running simulations

m Run simulation
m Select fault for analyses and run
m Clear fault and run simulation till end

|nitialization options

Chaninel autput file

Simulation optiohs

Fiun to ﬂii 0.0100 secs
Print exery 0 : { time steps
Wiite every B I 3-_- time: steps
Plot every 5 : time steps

[ Display network convergence manitor

% PSS®E 32 - CAProgram

Files\PTIVPSSE32\EXAMPL

Earer= T
- L

t:\F‘rogram Filez\PTINPSS F

[ B ]| [

Lloze

@Eile Edit View PowerFlow Fault OPF Trans Access Dynamics | Disturbance Subsystem Misc /0 Control Tools Window Help
R -~ = N
<y Line fault...
100% ~ | & & ‘ ¥4 Clear fault...
E 2 T-I Trip line...
FRERBRV LY. FAm “ lnc 3 b
LI Close line... —
ﬁ&&g&%%&ﬂ%%%w&&“'&T*Disconnectbus... o kB L&
-5 Dynamics Bus Bus P Disconnect machine... Type
. Number Name w Change Vref...
101 : NUC-& 21.600 1—_I£Ch E o iStnd : IEEET1
[ Event Studies 102 NUC-B 2ilgn == -nangeare Stnd | EEET1
206 | URBGEN 18001 4U Calculate and apply unbalanced bus fault... Sind | [EEET1
211 HYDRO_G 20.00 4V Calculate and apply branch unbalance... Sind | SCRX
3011 MINE_G 13.BDD| Trigger voltage violation che| 'Perfnrm mic Simulati m
Hop = =
3015 CATI0S & 13_;1’“1; g9 g Dyna -
* : : | Initialization options
Charnel output file t:\F'rogram FileghPTIVFS SE32AERXAMPLEN out E]

Simulation optiong
Funto 1.10
Print every 00
“wihite every 5

Flot every 5§

= 0.0050s=cs
: i time steps
5 time steps

= time steps

[ Dizplay metwaork comvengence monitar

(

Run

] [ Close ] [ Iniitialize: ]




s Viewing results
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File Edit Qutputs 10 Control Misc Help

cive | Ranc | ont | Tt sLcT PLOT plotn | csp |
; _ mcHn | stor | ev |
1% Computer B RAE course 9-111007
PSSE 32 it l T SIEMENS POWER TECHNOLOGIES INTERMATIONAL
. PSSECHOP CHANNEL OUTPUT FILE ELOTTING PROGRAM -- PSSPLT-3Z.0
|\ Python 25 priksa T
| Real &5 PSSPLT - Activity SLCT, Time Plat
. Samsung New PC Studio Documents ]
| Siemens PTI Plot Channels Min Max
| PSSE32 Pictures
EH) Create User DLL - Select_ . | |0_0000 | |1ao_oooo| Adjusted
") Documentation PHEAC
R it tasuie i b ANGL 101[NUC-A 21.600]1 63.465935 154753067  Actual
< Games
%Insmmms'"tﬂwwd . EI Select... | |0_0000 | |130_0000| Adjusted
IPLAN -
B Comput
[&] Pss®E 32 console mode il ANGL 211[HYDRO_G  20.000]1 42143284 127728691  Actual
& pss@E 32 - ; | :
£ | PSS®E's User Support Webpage | Lomml bane! Select. . |_:|'0'0000 | |:I'E"0000 | ’H"IP‘SSAPLT—Channel Selaction List F-T-|
B PSSE-32 Command Prompt Do and Pridan EFD 101[NUC-A 21.600]1 0273474 3 663907 % =
B psspLT L4
|, Documentation Default Programs 13 Select. .. | |0_5000 | |1_0000 | Defined Channels Filter |
. PSS®EE Documentation Command
|| PSSE Utilities Help and Support | LY PMEC 101[NUC-A  21.600]1 0.666779 0.856190 11 EFD  3011[MINE_G 13.20011 -
! 1z EFD 3012 [CATDOC G 13.20011
13 Select. . | |-0-0100 | |0-°150 | 12 DMEC  101[NUC-A 21,0011
14 DMEC  10Z[NUC-B 21.800]1
|E=E=E : [Shit down |+ SPD 101[NUC-A  215600]1 R USSR PO 15 BMEC  206[URBGEN 12.00011
| | EI Salect | |_(J o100 | |0 o150 | 16 PMEC  211[HYDRC & 20.00011
. . 17 PMEC 3011[MINE G 13.800]1 i
SPD 211[HYDRO_G  20.00001 -0.000608 0.006756 12 :ﬁc 33;?E$§?§G_G ;i.igg:i
20 SED 102 [NUC-B 21_800]1 =
Cancel | Help | 21 SFD  20&[URBGEN 18.00011
2z 211 [HYDEO G
23 SPD  3011[MINE G 13.800]1 M
24 SPD  301E[CATDOG G 13.280071 <

m Viewing channel outputs
-1 Open PSSPLT program . e
1 Open *.out file
1 Select channels to view (up to 6)
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¥ Viewing results s

m Chanel output diagram

; 3 %
& &
= 5 B B
= s B |
s 2 = 3
b EEE
= M Moy
-
=TFIFIEIE IR
I 1.
| i . !
| i : !
ah | Al O+
-1 - - |
2 Ess
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New plot Book
Load *.out channel file

N
N
m Drag and drop channel in book
N

.New

)

1 Webwork case

"1 Webwork caze and Diagram

"1 Diagram

(1 Diagram Template
Insert new pages ——
= == e
] PSS®E 32 - CA\Program Files\PTVRS A — P == |
@Fila Edit Wiew PowerFlow Fault OPF Trans Access Dynamics Disturbance Subsystem Misc YO Control Teols Window Help MRl hie Sy BII ERSER Y AR E Y Talits | (Searh ECMBIE Sl
DEH| B EEE ? | #| & fevteee . Emn®
toads *  MName Date modified Type Size
-| LR =L BE % I Places : .
| Dzoeuw 21/09/20100843  OUTFile
AFPRFRRRAGLINAdm S Laxk w=ERH &6 i[5 Dies 203 OUTFie
ey o : - PssDb_bus-8 1307/20101746  File folder
T o pE RE RS R g s 48 k4 o A8 EEEBFVIEET | & & | ments PsDi st axt 1307/20101746  File folder
5[ Channel Fil a i )i DLLS 1307/20101703  File fold
e 1 ANGL 101 : =
i .
o 2 ANGL 102 ; Channel Plot i
e - ANGL 206 H T T i foup
4w 4-ANGL 211 Yoo i
e §-ANGL 3011 ! i e,
ot G- ANGL 3018 ! 0.013 i ©)
s 7-EFD 101 i ; e
4= 8-EFD 102 i oo : e ™ | :
4= 9-EFD 206]L i !
el e i ”"
- H H Open |+ Cancel
e 12-EFD 3016 ! ouos i
. 4a 13-PMEC 10° ! i
- 4a 14-PMEC 10 ! o0z i
e 15-PMEC 200 ! i
4= 16-PMEC 21 i o ;
#a= 17 -PMEC 301 1 -
4= 18- PMEC 307 ; oo !
e 19-5FD 101 i 1
e 20-5PD 102 i -0.005 i
e 21-SPD 206 i : : i
j: ;g'ggg 32;1 i 0 25 5 75 0 125 15 175 200
i Time (seconds| 1
odtae 24 - SPD 301E7 ! { ) i
-~ Functions 2 : [ 19-SPD 101NUC-A  2160011:1 [ 21-SPD 206[URBGEN  18.000]1: 1 i
L) L1 » '
I 22_SPD 211HYDRO_G  20.000)1:1 [# 23.SPD 3011MNE_G  13.800]1 : 1 i
! i
Met.. | OPF | Dy... | Ma.. Plat.. I-
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Thank you



