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Type A step-voltage regulator in the lower position.
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VOLTAGE EQUATIONS CURRENT EQUATIONS
E E,
Pq_r:_:N:_. NI'I]:NE'IQ
V5:E|—.E2 II.:IF-_II
Vi=E I, = I
N, N, N, N,
EI—E'EL—E'VL IJ—E'IE—_l'I.'i
N, N,
=(1-%) v L= (1-5)
Ve=ag-V; Iy =ag - Is
N,
ag = l_h_ii

Equations for the Type B step-voltage regulator in the raise position

VOLTAGE EQUATIONS CURRENT EQUATIONS
E E-
ﬁtl:_; N]'I]=N2'jz
V_|;=.E|+.E2 II_=I_|;+I|
V:. = E| fz = f.-:
_ N _ N, N, . N
Ez—E'EL—E'VL fl—ﬁl'fz—ﬁl-f-.
N, N,
vﬁ:[1+ﬁ)-1ﬁ_ J’I_:(1+ﬁ)-1,;
Vi =ag- Vi L = ag-Is
N
Ag = 1+ﬁ2|

Equations for the Type B step-voltage regulator in the lower position
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MOV-Type Series Arrester

- l Bushing Connectors—>#
i “q l I ’ o .
‘ ; ,;b Litting Eyes
o ‘ iy Upper Filter Press Connection
\l’ <4 "*
__— N

Threaded-Stud

Junction Bax Bushing Terminals

ushings

Hand-Hole Cover

Internal Assembly

; Regulator Lifting Lugs

Peosition Indicator

Ball-Type
Insulating Fluid Level
Sight Gauge

Shunt-Arrester
Mounting Bosses

Control Cable with Quick-
Disconnect Plug

LaserEtched Nameplates (2)
(second nameplate on control

Lockable Control BRCIOSUre door)
Enclosure
Tap-Changer Control
Motor Capacitor
Automatic
Pressure-Relief Device (not
shown)
Bolt-Down Provisions (4) Role-Mounting Bracket
(Units up to 250 kVA.) (not
shown)

Substation Base
(available in units

167 kVA and above) Ground Pad

Drain Valve and
Insulating Fluid Sampling Device

I Contrd Ground Boss
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MJ-4A™ Voltage Regulator Control Panel

Line Drop Compenastion

s Seaces Conimy Vltgn Leny Cantl

rmg Mares et

Highly Visible LED Display Voltage Select Key
Local Data Port B Counters & Electronic Tap Position Fast-Path Key
Dedicated Fast-Path Function Keys BEI  Dedicated Fast-Path Alert Key
Voltage Reduction & Voltage Limit I  Easy-to-Use Keypad Menu
Neutralite™ Test Button I Carry Handle
Quick Key™ IEFEIN  Remote/Local Key
BEE Maintenance Fast-path Key
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Phasor diagram of three regulators regulating a three-phase, four-wire, multigrounded wye circuit.
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Source Bypass switch
A o o
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C
Disconnect z
Series
lightning L
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Connection of three voltage regulators in a three-phase, three-wire delta circuit.

+10% Regulation j B'C’ Voltage is 15% higher
than Vg gem (BC)

Phasor diagram of closed-delta-connected voltage regulators.
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A v o
B
c Shunt
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Connection of two voltage regulators regulating a three-phase, three-wire wye or delta circuit.

0 10%
AL l_Output voltage
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B
gl
c "t ot10%
Output voltage

Phasor diagram of two voltage regulators regulating a three-phase circuit.
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Siemens type JFR™ single-phase
distribution voltage regulators

Technical Information 50 Hz applications
Voltage dass [kv) BIL (kV) Load current (Amps) KWA Catalog no.
75 50 10-D6.6-050.0
100 (3 10406 6-D66.0
150 o 1006, £-099.0
66 kY 219 144 10-06.6-144.0
— 128 216 104D6.6-216.0
43E 789 10406 6-289.0
546 260 104D6.6-360.0
656 433 10406 6-433.0
a7s 578 10-06.6-578.0
1167 770 11-D6.6-770.0
50} 55 10-11.0-055.0
1 kv 100 110 10-11.0-110.0
5 kv AL 150 165 10-11.0-165.0
200 720 10-11.0-220.0
50} 55 10-11.0-055.04
100 110 10-11.0-110004
200 720 10-11.0-220004
1k 3o 330 10-11.0-330004
150 k' BIL 400 440 10-11.0-240004
463 509 10-11.0-509.04
500 550 11-11.0-550004
57E E36 10-11.0-636.04
50 75 10-15.0-075.0
100 150 10-15.0-150.0
167 pi| 10-15.0-251.0
15k 200 300 10-15.0-300.0
150 kv BIL 335 503 10-15.0-503.0
41E 627 10-15.0-627.0
o 100 220 10-22.0-230.0
150 330 10-22.0-330.0
150 kB 200 440 10-22.0-440.0
N obes:

1. Above wells ove singlepdase wnils manufociwed ond testod par ANS CETF.1E
I Uiwits with comiog sembar storting with:

10 = it coaled

17 = forrod gir-cocdked




Technical Information

class (kV)

Voltage

22 kv

22 kv

Load
current

(Amps)
219
328
437
656
874

1,003
1,200
774
410
546
874
1,166
1,458
1,750
84
167
251
335
105
209
335
445

gl s

Siemens type SFR™ three-phase
distribution voltage regulators

50 Hz applicatlons Technical Informatlon

KVA Catalog no. Voltage Load KVA
class (kV) current
(Amps)
417 40-11.0-0417 219 500
625 40-11.0-0625 328 750
833 40-11.0-0833 437 1,000
1,250 40-11.0-1250 13.2 kW 656 1,500
1,667 40-11.0-1667 874 2,000
2,083 40-11.0-2083 1,093 2,500
2477 40-11.0-2477 1,200 2,972
521 41-11.0-0521 274 625
781 41-11.0-0781 410 037
1,042 41-11.0-1042 546 1,250
1,667 41-11.0-1667 13.2 kY 2874 2,000
2222 41-11.0-2222 1,166 2,667
2,777 41-11.0-2777 1,458 3,333
1,333 41-11.0-3333 1,750 4,000
319 40-22.0-0319 24 500
635 40-22.0-0638 167 1,000
957 40-22.0-0957 AR 251 1,500
1,275 40-22.0-1275 335 2,000
393 41-22.0-0398 105 625
797 41-22.0-0797 209 1,250
1,275 41-22.0-1275 Ik 335 2,000
1,701 41-22.0-1701 446 2,667

60 Hz applications

Catalog no.

40-13.2-0500
40-12.2-0750
40-13.2-1000
40-13.2-1500
40-13.2-2000
40-12.2-2500
40-13.2-297 2
41-13.2-0625
41-13.2-0037
41-12.2-1250
41-13.2-2000
41-13.2-2667
41-13.2-3333
41-12.2-4000
40-34.5-0500
40-24.5-1000
40-24.5-1500
40-34.5-2000
41-34.5-0625
41-324.5-1250
41-24.5-2000
41-34.5-2667
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Eaton's Cooper Power™ series VR-32 single-
phase step voltage regulators

Catalog Data CA225001EN Single-phase step voltage regulators
Effective March 2017

Table 2. ADD-AMP Capabilities of 50 Hz Ratings
Load Current Retings (Amperss)!
Regulation Rangs

Rated Ravteed
Volits kVA +10%1 +8 4% =7 172% =6 1/d% =R
G ] 3 B EE ]
£ 100 m 170 13 160
] 150 3 16 T 200
m 200 ] 0 ] 0
EELC T 3 Eel] ] s T
25 100 I 130 EAD B4
EEN] 500 =0 ] EER BER
0 B0 &0 £ EEE BEE
5 = 3 Bl EE 20
[T W 1 1 13 160
16 150 I3 ] m 20
- 220 200 fz] 2 ] 10
EET] W ™ = [T 160
a0 Al I [T EAD B
5l 500 =0 B0 EER EER
E&D B0 = & EEd EEE
i ] 3 5 BB E
150 100 1 M 135 1ED
7% 150 185 13 fe] 40
15000 300 T 0 0 ] 0
250 ETT] gl = s 30
EOD a0 Iy T3] Ea0 Bl
750 500 550 &0 E&d EER
110 ] 3 El B ]
770 0 0 M = 16D
_ 730 150 165 ] FIiE] 0
— 240 200 7 ] m 0
EED e 23 = A5 160
BED ] 1 T3] ED EAD
TS 5 = 5 B B
. 0 100 11 1 [E3 1ED
= 0 150 165 13 m 0
EED 700 F] 0 I 0

1 Addtienal 17% Incresase capacity |s zvalizhie due 1o the use of &5 =C windng rise insubation IF the tzp-changer's madmum cument rating kas not been exceeded. For loading In excess of the above values
PiBESE OUr EFi0n [Bpresentatve.
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Eaton's Cooper Power™ series multi-phase
pad-mounted step voltage regulators

Catalog Data CA225004EN
Effective January 2016

Table 7 ADD-AMP Capabilities of 50 Hz Ratings

Load Current Rating (Amperes)

Multi-phase pad-mounted step voltage regulators

Regulation Range

52}3.51.;9 Rated kVA +10% +8.75% +7.50% +6.25% +5%
33 50 85 &0 2] ]
B6 100 1a 120 135 160
99 150 165 180 203 240
_— 132 200 220 240 270 320
198 300 330 360 405 480
264 400 440 480 540 640
330 500 550 600 668 668
396 600 BED i BE8 it
55 50 5 60 it 80
110 100 10 120 135 160
. 165 150 165 180 203 240
Ho 220 200 20 240 270 320
330 300 330 360 ans 480
a40 400 440 480 540 640
75 50 55 60 i 80
150 100 110 120 135 160
15000 275 150 165 180 203 240
300 200 220 240 270 320
450 300 330 360 ans 420
165 50 55 B0 68 80
33000 330 100 110 120 135 &0
495 150 165 180 203 240

Mota: Par [EEE Std C57.15-2009™ standard, single-phasa regulators up to 19.9 kV rated BB2 A and below shall have the continuouws curmant

rating or 668 A, whichaver is logs, as shown in the table. To achiava 658 A, the bushings must be upgraded to 500 A
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Sl gilly Slrliawy)

2 Slhsies U IRl wgx iy (Load Density) Jod! LS olid] o dhsbll 440 LI 3
A e pbp ga gl B OGS aeg 2k JLaY1 0T B Sbdis g WSSl o S W
ey ) ST gl bt alisiza] IVt e ol laeite plisizn] S e Labgn Lk

Ll i Lol g 3 0slal] @y SLall 3 Bl i 88 3 posis L) i OISOV 0 530 3
o jlas] w13 9i80Y) (Sl iemly 2L eSd Bl i lane S 3 fol edall psidl g OV
Bl b pa Sllgtnel) folll dgd) Aed (ot Eodd) U ot szl ) Al 5 G ST s
by JLa o3 s bl (3 360 ol L)

9o adadl) Jlad] adSien b agd) o plasaal Of USE ped (oolasl (U e T gl Sl e s
aypl ol cly o LS 51 on lidie sie e gdl Slidate (0 Begagt plisinaly Lyl (Sdke da 0 2487 BT
W3S TY olas gy & (SN lidie dag S

S\ ¢ (Voltage Regulator) Lt sl pliswnl s3lel o dadlyll duhlll sda ISt ag Ll 14

A8 als” By agd! (sstms et Bl i
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