ARCO, Front page

To select a Substation

@ ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.Mame: Test_.

File  Analysis View Relay Preferences Operating time

Iﬁ Sub_General Settings # Sub. Fault Currents

230kV_OK

Help

Modified at: 2016 /2 / 8 on Monday at 16:16:45

- Alborz_230 kV_Wam

- Dandi_230 kV_Wam

- Example_1_DT

.. Example_A

.. Example_B

- Example_With Remote

- Example_With Remote_YNd
- Khamseh_Wam

- Sangshahr_Wam_1

- Takestan 230 kV

VX

- Test_23|
- Test_63)
W1 i/'"

W2 .."r"“'“?

e

Copy this substation to:  »
0. w

Rename 3

Delete Substation

Primary Secondary
Auto ~ | |Auto

Upper side Voltage (kV)
Lower side Voltage (kV)
Trans. S (MVA)

Sbhase (MVA)

odelosl cllng

C=hER |: @ Make a new Region >

d Make a new Substation 3
2l

Ll gl paes sl u-é.»'-:-u S b dall

2l e e &) & e
Ll Bl gy Jl IR S T TR AT

Sl gy om BB S ea Sl jalile & Sl LS

TS
o] il S L |J)h.|)),a\_l|-l-|ﬂ5wu.-jéu£u|ﬂu.l|r|)§h)-\| 1o B 2 pem oS s 5 (P,

e B
TN .Jms\,;ﬁdsul}\..h.lasphuluhd..
PO SanB g s

-%)H:hﬂé.\:-eﬂf'u.e-ﬁscuu‘-ﬁL\ws'-eéuls-'wf-‘é—u-ﬂ I“”JJ“‘JIJMS‘MJJ)’"[ wak Ll sliic &

LB ol gl

.
_|.,.

s

P1

x3

x2

x2
x 1

x4

Help

230 kV Bus

x2
P9

Power Trans.
=160 MVA
N.rto Trans.

63 kV Bus

Outgoing Feeders

0/C Relay for: Al
& General Param.

D) Cument Settings f Line Fault Cuments

0IC Relay Protecting this Feeder?

Feeder Type Line ~ 1 ~ | Section Nr.
C.TPrimary (&) (800 | [1 C.T Secondary (A)
Relay Name MCGGE2 -
Relay Char. Sl w Undo
Relay In (A) 1 ~
Note for O/C unit

E/F Relay for: Al

#9 General Paam. (D) Current Settings & Line Fault Curents

E/F Relay Protecting this Feeder?

Feeder Type Line ~[ |1 ~ | Section Nr.
C.TPrimary (4) [300 | [ C.T Secondary (A)
Relay Mame MCGGE2 bl

Relay Char. b1 w Undo
Relay In (&) 1 ~

MNote for E/F unit Apply




To select a Feeder

@ ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.Name: Test_230kV_OK , Modified at: 2016/ 2 / 8 on Monday at 16:21:18 —
File  Analysis View Relay Preferences Operating time  Help

[ 29 Sub.General Setings # Sub. Fault Currents| Sub. SLD | Grid. SLD Help P4- Trans. 63 kV side Feeders
P7 3 0/C Relay for: Trans_1
- kS
& General Param. (I} Cument Settings
+ -
230 kV Bus 0IC Relay Protecting this Feeder?
- Alborz_230 kV_Wam
&g - Dandi_230 kV_Wam x2 FeederType | Trans. ~|[1 | Section Nr.
- Example_1_DT
.. Example_A P9 C.TPrimary (4) [2500 | [1 C.T Secondary (A)
> -~ Example B Power Trans. Relay N MCGGE2 v
- Example_With Remote . T elay Name
- Example_With Remote_YNd [Py scondon =GR RelayChar. |l v T
- Khamseh_Wam Auto ~ | Auto ~ M" Trans.
. Sangshahr_Wam_1 Relay In (A} 1 ~
- Takestan 230 kV Upper side Voltage (V) i
- Test_230kV_OK Lower side Voltage (kV) |g3 Note for O/C unit e
- Test_230kV_Wam_1 .n‘ =
-~ Test_63 230 Trans. S (MVA) ‘ Add Mew Feeder 3
W1
- W2 Sbase (MVA) lelay for: Trans_1
. Rename Selected Feeder  » feneral Pamm. (T} Cument Settings
- Delete Feeder 3 = & 2 [
Cale Note |~ ot lojl ol L‘°| % F Relay Protecting this Feeder?
ety P3 | =2 Feeder Type Trans. ~[ |1 ~ | Section Nr.
Sl e s ) & il ol ;sﬁuu_lpl_,snwl.u_;l Ly maln o sl pd it &ps i dalin _
Sl 2l mh ) et iza 2 sled ] ) (38 a8 S jne 2 %1 C.T Primary (A) |ﬁﬂﬂ | |1 C.T Secondary (A)
Ll Bl s b sl el 28 G ms) e (58 pl i ad ba | 28 10 S 5L SLks alal jaliis & ,
pl.ul\.....IJ.S_ELIJ_\Ls)s.guLlesba_..jguhhlpl_&L;-\lI;_Ja;-\,gpj.,a_..g{P‘l PO SanB g s P2 sgk\f&g_ Relay Name MCGG22 w
e M sm b LB B, % | esle s .s-°-=---~=-‘ “'-“Juh et & s Ll ekl s 4 Relay Char. Sl v Undo
Sy gms om BB 28 e a8l jalile & Sl LS IS Ll ngds P1 | =4
Relay In (&) 1 ~
MNote for E/F unit Apply
Outgoing Feeders




Technical Calculator

o
File  Analysis View Relay Preferences Operatingtime  Help

e L ) ¥ v Line Feeders Help
@ s gty e 5 331 B3 uloin 50,8 &, L o€ uls 008 & gy 50 55 slmlles: Lkl - v EEEN

1) - TMS(0/C) Relay in Feeder «Als of P13 is <=0 - <3 0/C Relay for: Al
2) - TMS(0/C) Relay in Feeder «Abhar=» of «P7» is<=0 1l 1 1 $% General Param. (D) Curert Settings £ Line Fault Cuments

-

B Calculator - O X listance [] IF1 [1258 | pu Undo
weilos s le el 5L duuloe 4 ka0 slales ol

B3¢ J L8 s Jobs 4 Gl (o0 2ty 50 5 e iC
sitam sl L5 boks 5l o v =t Sowd o | Amper/pu | TMS/T

&m

eXE-n

0/C: Characteristic

Fault current defined for Feeder «Abhar» = |EI -

0O/C - sec Apply

Fault current defined for Feeder «Abhars = Calculate Time from TMS .

Time 2 sec
T ir Coordination (f needed)
T(sec) /hen Extra Relay exists. 0 pu
= } of Extra Relay or Fuse 0 sec; 0 = Inactive
mination with Extra Relay |04 sec
Calculate TMS from Time: Curent Settings f Line Fault Cuments

™S 1T X ing this Feeder?

5% 10 @ &

80 B
e e + 0 E v (1 ~ | Section Nr.
T L 2 lad sl Toolbar j| b s lcon bar ) 2 3
e o 13 | Secure PDF 4 5 cioul (316 akiis ol & | 1 ) | [ C.T Secondary (4)
S5 ale 5 Water mark S Sl B 5l 25155 o 1 g5 o [ ( — ) - 1 ] E
G b T | B end 53632 >
: w Undo
_ I— Relayln (&) |1 -
w17l e
g o 2308 L o s 3 Ao e S8 ol bt | L8 GLE g gt sl A1E ) I lest Bt gl s Sl e Mote for EJF unit Apply
Outgoing Feeders




Single Line Diagram (SLD)

@ ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.Name: Test_230kV_OK , Modified at: 2016/ 2 / 8 on Monday at 16:21:18

File

VX

Analysis ~ View  Relay

Preferences

Operating time

Help

[ 29 Sub.General Setings # Sub. Fault Currents| Sub. SLD | Grid. SLD

- Alborz_230 kV_Wam
- Dandi_230 kV_Wam
- Example_1_DT

.. Example_A

.. Example_B

- Example_With Remote
- Example_With Remote_YNd
- Khamseh_Wam

- Sangshahr_Wam_1

- Takestan 230 kV

- Test_230kV_OK

- Test_230kV_Wam_1
- Test_63_230

W2

Primary
Auto ~| | Auto v

Upper side Voltage (kV)
Lower side Voltage (kV)
Trans. S (MVA)

Sbhase (MVA)

Calc. Note

w

odelosl cllng

Hel
Line Feeders —
P7 | =3
x1
+ P&
230 kV Bus
P5 .2
I | | 2
Show Diagrams
Change Substation 5LD (230_Dandi.pdf)
Change Grid SLD (ZREC_Grid.pdf) ans.
Secondary - 5="160 MVA
Auto Trans.

lm x2

bl et L e 25 S5 st Sk L1 o) RE L I Ak
Dandi pdf_230 : \...._‘;du-& AlELsal
ZREC Grd pdf : s (pdedh & pl B pl

lP3 x2

x 1

MJ_

63 kV Bus
P1 | x4

Outgoing Feeders

P1: Oulg

|~ e

0/C Relay for: Al

#9 General Paam. (D) Current Settings & Line Fault Curents

0IC Relay Protecting this Feeder?

Feeder Type Line ~ 1 ~ | Section Nr.
C.TPrimary (&) (800 | [1 C.T Secondary (A)
Relay Name MCGGE2 -
Relay Char. Sl w Undo
Relay In (&) 1 ~
Note for O/C unit

E/F Relay for: Al

#9 General Paam. (D) Current Settings & Line Fault Curents

E/F Relay Protecting this Feeder?

Feeder Type Line ~[ |1 ~ | Section Nr.
C.TPrimary (4) [300 | [ C.T Secondary (A)
Relay Mame MCGGE2 bl

Relay Char. b1 w Undo
Relay In (&) 1 ~

MNote for E/F unit Apply




Substation SLD

@ ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.Name: Test_230kV_OK , Modified at: 2016/ 2 / 8 on Monday at 16:21:18
Help

49 Sub General Setlings| & Sub. Fault Cumenis‘ Sub. SLD Gnd. SLD

File

@

&

|
>

Analysis

Relay  Preferences

View

Operating time

O ) 1071 288% v ees ©) Sign In
T e £ ?J":-
P Fe4s
g= - E23 & 12
E £
‘5—! ¥ g
g 43
nw 3..
‘ Fa3
- E _

EiE =i E EI (B

EpSl. o i !-f e B

TETS e 2 O TL LT

- u 51 5 ~

g bl

el e | Sy ] ol AT 2o Sl e 3 me B B & p s L e ol s

Line Feeders

P7 | %3

Help

x 1
230 kV Bus

P5 | 2
l x2

P9

S =160 MVA
Auto Trans.

Outgoing Feeders

Is Power Trans.

|~ e

0/C Relay for: Al
#9 General Paam. (D) Current Settings & Line Fault Curents

0IC Relay Protecting this Feeder?

Feeder Type Line ~ (1 ~ | Section Nr.
C.TPrimary (&) (800 | [1 CT Secondary (4)
Relay Name MCGGE2 -
Relay Char. Sl ~ Undo
Relay In (&) 1 ~

Apply

Note for O/C unit

E/F Relay for: Al
#9 General Paam. (D) Current Settings & Line Fault Curents

E/F Relay Protecting this Feeder?

Feeder Type Line ~[ |1 ~ | Section Nr.
C.TPrimary (4) [300 | [ CT Secondary (4)
Relay Mame MCGGE2 ~
Relay Char. Sl b Undo
Relay In (&) 1 ~

Apply

MNote for E/F unit




2. Grid SLD

@ ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.Name: Test_230kV_OK , Modified at: 2016/ 2 / 8 on Monday at 16:21:18 —

File  Analysis View Relay Preferences Operating time  Help

/2 Sub.General Setlings| #& Sub. Fault Currents | Sub. SLD| Grid. SLD Help
. Al A2
& ®  sgnm T T~
} P7 | <3 0/C Relay for: Al
#9 General Paam. (D) Current Settings & Line Fault Curents
I 230 kV Bus 0IC Relay Protecting this Feeder?
&g x2 FeederType  |Line v |1 ~ | Section Nr.
ES C.TPrimary (&) (800 | [1 C.T Secondary (A)
) . Power Trans. RelayName  |MCGGS2 v
5
H =160 MVA
£ Relay Char. Sl v
H 4 N.rto Trans. tndo
Relay In (&) 1 i
F: 2 Mote for O/C unit
E/F Relay for: Al
#9 General Paam. (D) Current Settings & Line Fault Curents
- e E/F Relay Protecting this Feeder?
1654 x 11.69 in
bl P3| x2 Feeder Type Line v (1 ~ | Section Nr.
Sled e Sl A L1 5 e ey Slis L] 2l e S Sl Bl & s b BB ] 2
1 C.TPrimary (4) [300 | [ C.T Secondary (A)
P2 J_ Relay Name MCGGE2 ~
63 kV Bus
Relay Char. b1 ~ Undo
P1 | x4
Relay In (&) 1 ~
Mote for E/F unit Apply
Outgoing Feeders




# ARCO (Applied Relay Coordinater) -- Ver 6.01.00.01 , Sub.MName: Test_230kV_OK ,

File

3

&m

eXE-n

4

Warnings

Analysis  View  Relay Preferences  Operating time  Help

/2 Sub.General Setlings| #& Sub. Fault Currents | Grid. SLD| Wamings

Modified at: 2016/ 2/ 6 on Saturday at 23:32:28

o gy 30 5 351 20 juloin 50,8 L) L o€ oulm 0.8 & g 30 g slalas Likal -

1) - TMS(O/C) Relay in Feeder «Als of «P1s is <=0 1
2) - TMS(0/C) Relay in Feeder «Abhars of <P7= is<=0 Ml

welos sleiol L duslow 4 by 0 slales cuw)
Do Jlmd s Lb & el (€00 dui o | e o ol S5 sle gLy S il psss
situm 2amLin 15 bgbs olsa i pms Sowd 5 s Gl gl 9 230 babs Slilis

0/C :
Fault current defined for Feeder «Abhar= =0 A of «P7= is < ISR(Abhar) = 540 A
0/C :
Fault current defined for Feeder «Abhar= =0 A of [{zF2 is < ISR(Abhar) = 540 A

JENRE
13 _Ss._ Sl 2 lad Lozl Toolbar 3 -;Icnnhar S oonp 58 2uilel e dpailne Sy Sl o
ke SecurePDFs.. _,-.‘.S_‘;L-:;- & oyls DF Sopd Sosa & pans 5

Sk E alet g Water mark s S 2l e Sl SLlE e Sl paltis &

s Lo 03 Litiaws] By wsasni PDF -=,S-

Bl o . 5
P s 2 st mns g 3

Hel
Line Feeders —

230 kV Bus

|s
e 5 =160 MVA

Power Trans.
YNd

Neutral Trans.
In=1000 A

Outgoing Feeders

T~

0/C Relay for: Al

#9 General Paam. (D) Current Settings & Line Fault Curents

0IC Relay Protecting this Feeder?

Note for O/C unit

Feeder Type Line w1 ~ | Section Nr.
C.TPrimary (&) (800 | [1 CT Secondary (4)
Relay Name MCGGE2 -
Relay Char. Sl w Undo
Relay In (&) 1 ~

Apply

E/F Relay for: Al

#9 General Paam. (D) Current Settings & Line Fault Curents

E/F Relay Protecting this Feeder?

MNote for E/F unit

Feeder Type Line ~[ |1 ~ | Section Nr.
C.TPrimary (4) [300 | [ CT Secondary (4)
Relay Mame MCGGE2 ~
Relay Char. b1 w Undo
Relay In (&) 1 ~

Apply




Time-Current Curves

|- Time-Current Diagrams -
Panel Collapse  Select Curves  Recommendation
Zoom In/Out  Print  Operating time Zoom In/Out  Print  Operating time
T- | Curve scheme for O/C Relay T- | Curve scheme for E/F Relay
— Al
— Al 0
— A2
- A3
—_ A3
AL
A Bus_LV_1
2 == Bus_LV_1 o us_LV_
@ K @ Trans_1
o Incoming_1 o
2 — Incoming_2 B = U=nd
E - E - HV_1
= == Trans_1 | HV 2
e LV_Neuiral_2
e i
Hv 2 — Abhar
Abh_ — Eshragh
= = Boein Zahra
== Eshragh Bus HV
us
Boein Zahra n533 4 -
[ == Bus_HV . == HV_Neutral_1
- 0 HV_MNeutral_2
3 L R B I Y I S T e B =t = S Tl e e B I e I e~ = R S v Pl o ]
oD o B oM S e o Mo D e L =" S~ - RS i L
o o 2 oD oo g T ooy 07 LT ;oo o = L @ [l A |
R A o B x e e mEEE LN
I{pu)
Substation Name: Test 230kV_0OK Substation Name: Test 230kV_0OK
~ ecledl
3380 3ol | i I8 al Sl SA1 S Sllgal 51 sslital b ol we pd ool S
a5 a2 pedt 1.5 % ol gl plEly S 2 il S L it 53h 2 il 15 61 Eks e al Sle 25, 4 S ks L Close

3,05 35m5 Ael_p UL Ll Lls sl sl b pols S s sablis lSal 5ges sl GEl ok & al_Els A ndlal 1l s b 5 %l SUL LI LlE sl olsie sk sl &
apd e wuls el 5 S5 a0 5 B0 2518l & S350 e 5 ple Lame Sed i ka2 al Al iy Lo o TS Sl 200 0




Time of User defined Faults

|- Time-Current Diagrams

- *
Panel Collapse  Select Curves  Recommendation
Zoom In/Out  Print  Operating time Zoom In/Out  Print  Operating time
ol F i e Buscouple (== =]
T- | Curve scheme for O/C Relay 0 EF
................ Operating time of O/C Relays
Max
Phase Fault at Buscoupler:
P1:
This is valid when Relays in P1 convey infeed cuments to fault position:
[TR{A3)for IF = 620.68 A=0.68pu]=9.87 sec
— Al [TR{A4)for IF = 620.68 A=0.68pu]=3.95 sec
— A P2:
— A3 [TR{Bus_LV_1)for IF = 620.68 A = 0.68 pu] = infinity
Ad
. B3:
o = Bus_LV_1 [TR{incoming_1)for IF = 620.68 A = 0.68 pu] = infirity
L Incoming_1 [TR{lncoming_2)for IF = 620.68 A = 0.68 pu] = infinity
@ _ )
E Incoming_2 Fa
= = Trans_1 [TR{Trans_1) for IF = 620.68 A = 0.68 pu] = irfinity
= Trans_2 [TR{Trans_2)for IF = 620,68 A = 0.68 pu] = infinity
= HV.1 P5:
— HV_2 [TR{HV_1}for IF = 170.07 A =0.68 pu , Seen at HV-Side] = infinity
— Abhar [TR{HV_2)for IF = 170.07 A =0.68 pu , Seen at HV-Side] = infinity
\ = Eshragh B
Boein Zahra [TR{Eshragh) for IF = 170.07 A =0.68 pu , Seen at HV-Side] = infinity
r— T — Bus HV [TR{Bogin Zahra)for IF = 170.07 A = 0.68 pu . Seen at HV-Side] = infinity
i P8:
SEOHNEERESE2T IR [TR{Bus_HV)for IF = 170.07 A =0.68 pu , Seen at HV-Side] = infinity
dreseer dNK58858a Min
I{pu)
IF(3ph) =620.62 A
Substation Name: Test 230kV_0OK
A aghaidl
3380 3ol | i I8 al Sl SA1 S Sllgal 51 sslital b ol we pd ool S
a5 a2 pedt 1.5 % ol gl plEly S 2 il S L it 53h 2 il 15 61 Eks e al Sle 25, 4 S ks L Close

3l apmy Aol S Ll sl Llss ) nalital by als sl siin Bl o lSnl 3ged sslinal Bl sk 4 al Els A suslazmil 1l g b g el Sk
apd e wuls el 5 S5 a0 5 B0 2518l & S350 e 5 ple Lame Sed i ka2 al Al iy Lo o TS Sl 200 0

ol sl e el




Relay Model Maker

'R Relay Tool -
Options  Substation  Report

ke in (Remove) G488y o350 b pau 5 208 Sl SE oo 399 Jone 3 33 30k 123950 SloMsl o 3| wild] cloilel io | gliin &
3300 285 G Solegl sk % | cailin 3, S0l S0 ool U5 3,10 03 A K By sl oWl 55 oSel pes Buds

Settings Range:
= MCGGE2

x S Sl S 500 58 Sy, b A, SISl Sy p ol ai ezl Sl 4
ki 2,15 (Insert) 4e8s coa b | s 2ol Sl s 3 368 S8 ez (Node) 35 Joe Lo 13 s 35290 SISHB! o s SISl (oged 3y ol

gl linst ===>1.3~ 31 Step:
Ha - Tinst ===>0~0 Step: 0

- lg===>005~24 Step:

D4
- lg===>0.05~24 Step:
- TMS§ ===>02"4 Step:
- linst ===> 1331 Step:
- Tinst ===>0~0 Step: 0
-D8
- lg===>0.05~24 Step:
- TMS ===>04~8 Step:

- Tinst ===>0~0 Step: 0

- lg===>0.05~24 Step:
Brand ot iati - TMS ==>0.05~1 Step: 0.
- lingt ===>2~20 Step: 1:
ALSTOM
| | |_ - Tinst ===>0~0 Step: 0

Application./Not

|'I'|'ree phase overcument with instantaneous elements

- g ===>0.05~ 2.4 Step: 0.05;
- TMS ===>0.05~1 Step: 0.025;
- linst ===>2"~31 Step: 1;

- Tingt ===>0"~0 Step:0:

Techrical Data lg===>005~24 Step:0.05:

= Lk - TMS ===>0.05~1 Step: 0.025:
[hitp:/ v b ..Ja|sna,«-ﬁ|eszELA‘rsmLsmmmua:\ gt =52~ 31 Step: 1

- Tingt ===>0~0 Step:0;
_| E - lg===>005~24 Step:0.05;




