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e Z2H7|(SVR)2| 7| = A2l

25 gfekof| 2 LDC mt2fo|E{e] 4.8

S/S #1 Normal Source Side Normal Load Side S/S #2
V. VL
> ° ®
Close Vemp,2 Vempa Open
)
CEEE——
Vemp = Vil = H(Rsec,r €0s 0 + Xgoc p Sin 0) COGEN-Forward, BIDIR-Forward

Vemp.z = Vil = lI1(Rsec,r €0S 6 + Xsec r sin6) COGEN-Reverse

S/S #1 S/S #2

Vs VL
@
Open Vemp,a Close
CEEE——

VCMP,S = |VS| + |I|(Rsec,R cos 6 + Xsec,R sin 9) BIDIR-Reverse
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Positive feedback Bus 173 Voltage |
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FOll 2/t SVRA|0] 2mff - MZ22 2%

Voltage Regulation
Direction

Y

Forward Current

f Vs 3V
T A

OPMODE = COGEN
Regulate V| (V| changes for each tap).

o
>)
/

Y

(~ \I (N

SR

Voltage Regulation
Direction

Reverse Current

N RN
N L A |

DG1 causes Reverse Cumrent.
Still regulate V (V| changes for each tap).

o) o)
N, N

Voltage Regulation
Direction (undesired)

Utility source switches sides.

Voltage Regulation Direction and Reverse
Current remain unchanged going from
(b) to (c) regardless of DG1 output in (c).
Attempt to regulate Vy, but Vs changes

Reverse Current

Vs 3V,

COGEN

instead (in undesired direction) for each tap.

0jl k2 SVR A|0f Aof (Runawaydi4t)

Voltage Regulation
Direction

Reverse Cumrent

Voltage Regulation
Direction

Forward Current

1 ®
73
@ @

Voltage Regulation
Direction (undesired)

-

x Forward Current _
v I @
3
c

BIDIR

N2/

OPMODE = BIDIR

Regulate Vs because of Reverse Current
(Vs changes for each tap;

Bidirectional Reverse submode).

DG2 causes Forward Current.

Attempt to regulate V because of Forward
Current (Bidirectional Forward submode),
but Vs continues to change instead (in
undesired direction) for each tap.
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Reverse Power No Torque Forward Power
Flow Region ‘ Region Flow Region
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. . Active Power Flow Regions
High tap delta voltage operation i
TAP_DELTA_H| ............................................................. i !
. | Inhibit ti | .
AVL In between operation | Cogeneration (rev) > (Dr\]/LIO\I/\/O=p|i,r:icI§|no) | Cogeneration (fwd) >
TAP _DELTA LO  |rrsrssssssssssssnsnssssssssssssnsnssssnssssnssnssssssnssnscs Vs N L N
) High tap Low tap ! ! High tap Low tap
Low tap delta voltage operation delta V deltav | | deltaV delta v
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VL s TAP_DELTA_LO Bidirectional (rev) |: (DVLOW = logical 1) i idirectional (rev
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Case B : low load (30~100%), peak PV generation (0~100%)

""""""""""""""""""""""""""""""""" SETTIE IS~ — It (R ¢ 1 11
: L LR
i s eevra 1 -
________ e e e Rk oo
12 14 16
s e sy s s s it | 1 IR .
g 5:::;:‘:g__:y;:!‘llmlﬁll - 1
e e s e e — . [ & oo
0 2 a 6 8 10 12 14 16
11
"""""""""""""""""""""""""" mﬂ"mim’fﬂ
s L LI
e S O B .-~ -] oo s L ekt i fomemeem—e +
—‘— Regulator
9:9 -@- Capcitor
0 2 a 6 8 10 12 1 16
Distance (kft)

14/20



QIAIAS 112452 019 (Vo)

. Vmargin = (Vhi—lim - lo—lim) - (maxvrise + maderop)
o =4 Ll(Bandwidth) &4

- Vmargin >0 Olndl bandwidth < Vmargin (Vmargin <0 Olﬁ ;l(_-llozll- 7"”01 %7”
o ZHAUY (V) 2

bandwidth bandwidth
* Vio—tim + maXVdrop + > < Vref < Vhictim — maxVyise — >
1.050 4
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- SVR S}EHo| QP HE Z 7tA S OE J1710| 2ot B3| SHA THs
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)
£ 1.000 1
>

0975

0.950 4

0925

0.900 T v
10 12 14 16 18

Distance (kft)

V. = 119.5V, Bandwidth = 4V, LDCR = 3[V], LDCX = 15[V]

& &5)0ll K2t O olE 2ks 48

Mer e 7ts

1.100
1.075
1.050
1.025 4
3
£ 1.000 1

0.975 1

0.950 4

0.925

0.900

Distance (kft)

Forward Flow : V =123V, Bandwidth = 2V
Reverse Flow : V=119V, Bandwidth = 2V
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n Smart Inverter2} SVRe| &=
e Smart Inverter2} SVR2| T2 {0 |E{ R MAS E5)| AU A 20 SkAF BH K| Sl Z4A T
- Case A: F2QF S A FA| T 24, SVR HISH R A0 £=38(472])
. Case B : ZIQF 24| 2k5} L sVRO| EH 2|0] Bl& 2{ZH73]) > 212t H|0] &1} SFAL

Case A (with SVR) Case B (with SVR + Smart Inverter)

v A L DM ZA|7 Ch WS H= Al S0f|AM oLt & v' Smart Inverter2| Volt/Var Curve 7| S2} SVR &2 H|01E S3l|
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2205 1 47 1407 2 7
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0.9 I I I I | 0.921 I I I I J
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
bus bus
6 <Tap position OLTC and SVR> 1.0 <End node voltage profile in each feeder> 6. <Tap position OLTC and SVR> 1.04
= 4 . =~ 4 |~—SVR Tap Position 1.02
S 1. 3
= 2 = 2 < 1
g0 98 ameed ! V! i 2o |—'_|—|_|—|_ 098
-2 1 ot ’ §.-2 r 0.96
] -4 [=—OLTC Tap Position i gg; —bus 8(Feeder #1) bus 31(Feeder #3) N4 0.94 | [—bus 8(Feeder #1) bus 31(Feeder #3)
——SVR Tap Position 0 5 —bus 18(Feeder #2) —bus 40(Feeder #4) p 0.92 —bus 18(Feeder #2) —bus 40(Feeder #4)
-6 . - .
4 8 12 16 20 24 0 4 8 12 16 20 24 4 8 12 16 20 24 0 4 8 12 16 20 24

TIME[h] TIME[h] TIME[h] TIME[h]
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