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Foreword

NAL-type switch disconnectors are ba sed on a modular
principle, which gives it a wide range of functionality.

With a unique design that extinguishes electric arcs and
enables high switching capacity, they represent an
attractive solu - tion as a key breaking element for
applications in enclosed

switchgear and transformer compact substations. In combi -
nation with type CEF current limiting fuses, NALF fuse
switch disconnectors ensure control over the full range of
overload and short-circuit currents.

The main areas of application of NAL/NALF switch disconnectors are
as:
—Line switch disconnectors in medium-voltage networks,
—Switch disconnectors with fusesfor the switching and protec- tion
of:
—Distribution transformers
—Motors

NAL/NALF switch disconnectors are manufactured according to
global quality and environmental standardsand confirmed byISO
9001andISO14001certificates. Inaddition, they are

98.64 percent recyclable.

TheNAL/NALForandiswell knownaroundthe world, andmore than
600,000switches havebeen produced sofar. It hasbeen undergoing
continuous development to satisfy u s e demands.

1. Introduction

The switch disconnector system NAL/NALFis based on a modu- lar
principle. The basic unit consistsof a frame with insulators and current
carrying parts. Twodifferent types of operating mecha-

Fig. 1 Switchboard with NAL
switch disconnector
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Fig. 2 Structure of panel with
NAL switch disconnector

Switch disconnector type NAL <+

nisms, snapaction mechanismtype Kor stored spring energy
mechanismtype A, canbe mounted onthe frame. Fusebasestype F,
with or without fuse tripping mechanism, and an earthing switch type
E/EB,suitable for both direct mounting andfree standing
components, complete the basic equipment of a switch disconnector.
Thesemodules can be easily configured according to customer
expectations.

Accessories,suchasshunttrip, under-voltage release, auxiliary
switches, motor operation and various systemsfor manual opera- tion
caneasilybeadded.

2. Main product features

ANALdisconnector (which interrupts load currents up to 1,250 A) anda
smallfault -current circuit combined with afusebase(F)and current
limiting fuses(which break large short-circuit currents) cre- ate aNALF
type disconnector that providesprotection againsta majority of fault
typesinamodernelectric network. BothNAL/ NALFare designedin
accordancewith the requirements of the fol - lowing standards: 60129,
60265, 60694, GOST 1516.296, GOST

17717-79, and CSAStandard No. C22.2, No. 193, and IEC 62271
105, all of which considerswitchesfor generaluseand ensure there

is safe switching coordination between a switch dis- connector anda
current limiting fuse.

Within the scopeof the ANSktandard, NALisknownasVer-
saRupterandit meetsthe requirements of ANSNo.C37.20.4.The
selected stylesof NAL/NALFswitch disconnector arelisted ascer-
tified by the Canadian StandardsAssociation (CSA). Some
VersaRupterstyles are ULlisted prior to their releaseto comply with the
relevant saftey requirements required in regionsofthe United States.
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Fig. 3 NALF 36 KV fuse
switch disconnector



3. Functional description

Toensurecorrect operation for all relevant currents, the switch Gas blast

disconnector systemNAL/NALHsequipped with adual arcextin - :
guishingsystem. Asthe current isbeinginterrupted, the arcwill be S \\\

Air bl N
exposedto: I blast \ i \ \
a) Acurrent independent air blast which automatically starts at the ' Pt

correct time during the interrupting process. Thisis achieved | \ L gimea
by designingthe insulators onthe openingsideascylinders with ' ‘ / »
pistons. Thepistonsare connected to the mechanismin the same
way asthe movingcontacts. Theair blast therefore starts Operating
simultaneously with the contact movement (autopneu- matic air rod
blast).
b) Acurrent dependent gasblast which occurswhenthe walls of the
arcingnozzlesare exposedto the hot arc.
Duringthis process,large volumesof gasare releasedandthe arc is
effectively cooled. Theconcentration ofthe developedgas
increaseswith increasingcurrent. Theso-called Hart gaseffect is [
therefore mostimportant at high currents.
Awell balancedutilization of thesetwo effects hasresulted inan arc
extinguishing systemwith high reliability for all relevant cur- rents. > P
Becauseof the autopneumatic air blast it will only be necessaryto o
utilize the Hart gaseffect for high currents. This givesanarcing
systemwhich canwithstand alarge number of operations without
excessivewear. Consequently the NAL switches comply with the
highest electrical performance classes E3of IEC60265-1 (for
selected nominal voltagesonly). Inaddi- tion, voltage rati ngsare
tested with a hundred operations under a load rated current of 630A,
whichisavery important feature of the product, distinguishing it
from other apparatus of this type on the market.

Fig. 4 Interruption

Fig. 5 Switch disconnector in open position

Fig.6 Closing

Fig. Efficiency of load current interruption in

relation to breaking technique

A Curve 1: Gas blast . 4

Gas/Ablas 3 Curve 2: Air blast 4
1 Curve 3: The resultant extinguishing
e B e & €urve 1+ Curve 2 i
2
Breaking Current Fig. 7 Switch disconnector in closed position
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Switchesand main parts

4. Basic designs

NAL

The standard feature consistsof chassis,insulators and current
carrying parts with the following pole distance:

—12kVdpole distance 150mm, 170mmand 210mm
—17.5kVdpole distance 170mmand210mm

—24KkVdpole distance 170mm*, 235mmand 275mm
—36kVdpole distance 360mm

* dwith insulating barriers

Rated currents are:

0400, 630 and 1250 A up to 24 kV

4630/800/1000 A for 36 kV

NALF

Isdelivered with the samepole distancesasthe standard feature.
Fusebasetype Fisdelivered for installation onboth the opening and
Fig. 8 NALF pivot sides, with or without automatic tripping.

Afusebasewith sixinsulators canalsobedelivered separately with
someform of signalindication whenafuseblows or for installation
onthe pivot side of the switch.

5. Mechanigns

Type A with two springs

Theopening springis alwayschargedbefore the switch canbe
closed by meansof aclosing spring. Thismeansthe opening springis
alwayschargedin aclosedswitch, whichin turn canbe tripped
immediately by hand, electrically or by afuse-link striker system.
Type K with one spring

Closingor opening the switch is performed by charging the spring past
Fig 9. Mechanism A the deadcentre.

A and K mechanisms may cooperate with motor drives.

6. Earthing switch

Quick earthing switch type E

Thistype of earthing switch isequipped with aquick springmech-
anism. It can be mounted on the pivot side of the switch
disconnector or onthe fuse basewhenthe latter isonthe pivot side of
the switch.

Quick earthing switch type EB

Designedto beanindependent assemblyfor both sidesof the
disconnector.

Fig. 10 Mechanism K Earthing switch type LCES

Thistype of switch isnot equipped with aquick springmecha-
nism. It canbe mounted ononthe pivot side of the switch
disconnector or onthe fuse basewhenthe latter isonthe pivot side
of the switch.

Fig. 11 Quick earthing switch type E

. a EG E M AC Switch disconnector type NAL &




Mechanicalinterlocking between the switch disconnector and
earthing switch isinstalled directly ona p p a r ahafts.sTéeleft
handshaft extensionisrequired for mechanicalinterlock
installation.

7. Fuse bases and recommaded current limiting fuses
Fuse base typeF

Variable with orwithout automatic tripping of the switch bythe
fuse-link striker system. Thefusebasecanbe mounted onboth sides
(i.e. openingsideor pivot sideof the switch).

Recommended current limiting fuses for switch
disconnector type NALF and fuse base with fuse tripping
system

ABBfusetypes CEFand CEF Sare recommendedfor usewith the
NALFswitch disconnector with fusetripping system. These fuses
arereference fusesasdefined in IEC62271-105. The selection of
fusesto protect distribution transformers with appro- priate
assumptionsabout the working conditions and manner of selection are
shownin the following tables.

Fig. 12 Quick type earthing switch type E mounted on fuse base

Transformer i Transformer rated output (kVA) Fuse

rated voltage e e e e et e et A e et e e e rated voltage

[kV] = 5 75 100 125 160 :200 250 315 400 :500 630: 800 1000 1250 1600 2000 [kV]
CEF Fuse-link In [A] i

3 6 2 25 40 4 50 63 80 IO S _

5. 10 16 25 25 S 40 40 50 € & 100 S i 36/72

6 6 1B 16 25 X5 25 40 40 O & 80 1 15 : : :

10 6 10 16 16 6 20 20 25 315 4 50 €& & 100 125 =

12 6 6 100 160 6B 160 200 200 5 49 40 5 & 80 1000 IS5

15 6 6 10 10 36 16 16 20 20 25 40 4O T 63 80 IO IS 17

20 6 6 6 10 10 160 16 166 2O 2 25 35 49 50 63 & >

24 6 6 6 6 1O 10 16 16 B 20D 20 2 4O 40 50 & & )

30 6 6 6 6 6 100 100 160 B B 25 S 25 40. 40 >

36 6 6 (S) (S 6 10 10 168 B B 25 S 5 400 40

Transformer Transformer rated output (kVA) Fuse

rated voltage i i i i i i rated voltage

[kV] 25! 50! 75 1000 125 160 200 250 315 400 500 & [kV]
CEF-S Fuse-link In [A]

3 I = A =

5 1IC € = a A =

6 1C J€ X = 4 a4 =5 r

10 1C 1IC I X X X aC 4 = €

12 1IC 1IC s i s 2 & X X a4 a4 =

B U B R . CR . I .S X X X = = S A

20 1IC 1C 1C 1C I 1€ 1€ X = a4 a4 Pz

24 1C 1C 1C 1C 1€ 1€ I X X = A A

The table was calculated according to standards IEC 60787 and IEC 62271-105 (for
operating voltages up to 24kV)andIEC4201990-11for 36kV. Thefollowing trans- former
work conditions were assumed:

& Maximumlong-lasting overload 6150%

& Magnetizinginrush current d12xInduring 100ms

& Transformer short-circuit voltage accordingto IEC60076-5

& Standardambient working conditions of fuses

6 EG E M AC Switch disconnector type NAL 7

Thetable abovedetails the rated current of a partic ular fuse link for a givenline voltage and
transformer rating. Fordifferent criteria, the fuseselection mustberecalculated..

The given limits of the rated current of fuse are not mandatory for usewith NAL/NALF switch
disconnector without fuse trippi ng system. Rated current values of the corre- spondingfusesfor
these applications are given in the ABBcatalogue titted 0 Fus es . 6




8. TypesDesignation

NAL

Switch disconnector

with integrated fuse base ¥

12 Rated voltage 12 kV
17 Rated voltage 17.5 kV
24, Rated voltage 24 kV
36 Rated voltage 36 kV

43) Rated current 400 A

6 Rated current 630 A

82 Rated current 800 A
102 Rated current 1000 A
123 Rated current 1250 A

without mechanism

K Snap action mechanism

A Stored spring energy mechanism
150 Pole distance 12 kV
170 Pole distance 12; 17.5i 249 kV
210 Pole distance 12 17.5 kV
235 Pole distance 24 kV
275 Pole distance 24 kV
360 Pole distance 36 kV

R Right hand side operation
L Left hand side operation %
E Quick-make earthing switch ©
LCS Earthing switch

For 24 kV with insulat ing barriers dleft -hand operation only

1 additional information needed when placing the order:
—the length of fuselink
—mounting side - pivot or opening
—with orwithour fusetripping

2)for 36 kV only

3 up to 24 kV only

4 for 24 kV insulation barriers are used

5 for left hand operation shaft extension must be used

5 the earthing switch is normally delivered without mechanical interlocking, which must be specified separately. For 36 kV, ear

General remarks for orders

0 Normally, the switch disconnector is delivered with a fuse base for
pivot side mounting. Afuse basefor opening side mounting must be
specified in the order.

0 Closingor opening of the switch disconnector must be carried out
by anoperating coil. The coil must be ordered separately.

0 For left -hand operation, a shaft extension must be used. The
extension must be ordered separately.

8 Theearthing switch isnormally delivered without mechanical
interlocking. Thereisanadditional chargeforinterlocking.

0 The switch disconnector type NALF NALcan be ordered at the
sametime, together with ABBcurrent limiting fusetypes CEFand
CEFS.Adequate ordering numbersfor fuse links are available in
t he 0 Rataogue.0

€9 EGEmMAC

Ordering examples
ONAL17-12K170LE
Switch disconnector for 17.5kV/1250 Awith latched shap action
mechanism, pole distance 170mm. Theswitch discon- nector is
left -handoperated andequippedwith aquick-make earthing

switch.

ONALF 246A235R
Switch disconnector for 24 kV/630 Awith stored spring energy

mechanismtype A, equipped with fuse baseonthe pivot side, with
fuse-tripping device, pole distance 235mm, right -hand operated.

Switch disconnector type NAL 8

thing switch is provided as self standing only type EB.




9. Technical specification

Switch disconnector type NAL

Theswitch disconnector complieswith IECstandards60129,60254and 60694concerning general purposeswitchesand IECStand- ards 420 and
62271-105regarding correct co-operation between switch disconnector and fuse.

TABLE I. Main datal

Rated voltage Un kV: 12 17.5 24 36
Rated current In A 400 630 1250 400 630 1250 400 630 1250 630! 800 800
Max. rated current | A 400 630 1150 400 630: 1150 400 630 1150 630 800. 1000
Shortcircuit making capacity Ima kA peak. 67 67 67 50; 50 50 50; 50 50 50 50; 50;
Peakwithstand current layn kA peak. 82 82 82 82 82 82 82 82 82 66 66 66
Short time current 1 sec. 315 315 315 315 315 315 315 315 315
2 sec. lin KA eff. 25 25 25 25 25 25 25 25 25 25 25 25
3 sec. 20 20 20 16 16 16
Mainly active load breaking capacity
(test duty 1and 2, | A 4000 630 1250 400 630. 1250 400 630. 1250 630 800 800

IEC60265-1 (IEC 265))

Rated cable/line charging breaking
capacity | A 150 150 150: 1007 1009 1007 80! 80! 80! 45 45 45
IEC 602651(IEC 265))

Mainly inductive

breaking capacity cos U'=0,15
Rated earth fault breaking capacity

A 16 16 16 16 16 16 16 16 16 169 169 163

IEC 602651(IEC 265)
Earth fault breaking
capacity, fig. 6 | A 150, 150 150, 70 70 70 75 75 75
Capacitive breaking
capacity, fig. 7 | A 90 90 90 40 40 40 315 315 315 50 50 50
Max. breaking capacity in co -operation with fuses "
IEC 62271105 (IEC 420 199011) Al 1600 1600 1600: 1600 900 900! 300
Max.fuse size? In A 125 125 125 125 80 80 40 40
Power frequency withstand voltage 50 Hz 1 min.:
dto earth and between poles kv 42 45 55 . 80
dacross isolating distance kV: 42 60 70 ' 88 !
Impulse withstand voltage 1.2/50 ps:
dto earth and between poles kv 75 95 125 170
dacross isolating distance kV: 85 110 145 195
Pole distance mm 150, 170, 210 170, 210 170%, 235, 275 360
Max. operating torque at: 803100 Nm
—closing K/A mech. Nm 115820 Nm K mech. 808100 Nm
—opening K/A mech. Nm K mech. 120 Nm/A mech. 3 Nm / A mech. 3 Nm
Operating angle on the shaft degrees: 130 120
Arc time ms 40 860 60
* §IEC 420 199011 3) Power factor = 0,1
D AtIn=630A, 100 x CO. At In = 1250 A, 20 x CO 4 With insulating barriers
2Max.fuse sizeisref. to time current characteristics for CEF 5) At 18,2 kv
Earthing switch type E for NAL/NALF and type EB
Rated voltage un kV. 12 17.5 24 36
Peak withstand current loyn kA peak. 62/82 40/82 38/82 66
Short-circuit current 1 sec. 315 315 315

2 sec. [ kA eff. 25, 20 20 25

3 sec. 20 16 16
Short-circ uit making capacity Ima kA peak 62/67 40/62.5 38/50 40
Power frequency withstand voltage 50 Hz 1 min. kv 42 45; 50 80
Impulse withstand voltage 1.2/50 ps % 75 95; 125 17C
Pole distance mm 150, 170, 210 170, 210 170, 235, 275 36(

1 When fed from switch disconnector/earthing switch side.

o AL D D
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LCES earthing switch type E for NAL/NALF and type EB

Ratedvoltage Un kV 12 17.5 24 36
Peakwithstand current 2 lgyn kA peak. 50 50 50 50
Short time current 13sseé:(.:' I KA eff. fg ig 20 ig
Power frequency withstand voltage 50 Hz 1 min. kV 28 38 50! 70
Impulse withstand voltage 1.2/50 us kV 75 95, 125 17C
Pole distance mm 150, 210 170, 210 235, 275 36C
1) When fed from switch disconnector/earthing switch side.
TABLE Il. Technical data according to CSA C22.2 (NAL)
Type name NAL1Z NAL17 NAL24 NAL3t
Rated voltage kv 4.16 13.8 27.6 345
Rated maximum voltage kV. 4.76 15 29.6 38
Rated current A 600/1200 600/1200 600/1200 600/800
Impulse test voltage kV 60 95, 125 15C
Power frequency withstand voltage kV 28 38 60! 70
170/6.69
150/5.9 210/8.25 235/9.25%

Pole spacing mm/inch 210/8.25 235/9.25% 275/10.8 360/14.1
Momentary rating asymmetrical KA eff. 40 40 40 40
Fault-closing rated current asymmetrical KA eff. 40 40 40 30
Short time cu rrent symmetrical KA eff./sec. 25/3 25/3 25/3 25/2
* Short time current symmetrical 25/2 sec.
TABLE lll. Technical data according to ANSI C 37.20.4 (VersaRupter)
Type name VR8.25 VR1E  VR15 (61 kA VR17 VR27 VR3¢
Rated voltage kV. 4.73 12-13.8 13.8 12-16.5 23.9-24.9 345
Rated maximum voltage kv 8.25 15 15 17 27 38
Rated current A 200/600/1200 200/600/1200 600/1200 200/600/1200 200/600/1200 600/800
Impulse test voltage kV. 75 95 95 110 125 15C
Power frequency withstand voltage kV. 26 36 36 50 60 80
Pole spacing mm/inch 210/8.25 170/6.69 235/9.25 235/9.25 275/10.8 360/14.1
Momentary rating asymmetrical KA eff. 40 40 61 40 40 40
Fault-closing rated current asymmetrical

KA eff. 40 40 61 40 40 30
Short time current symmetrical kA eff./sec. 25/3 25/3 40/3 2512 25/3 2512
TABLE IV. VersaRupter styles UL listed
Type name VR8.25 VR1E VR1E VR15 (61 kA
Rated voltage kv 4.73 138 13.8 138
Rated maximum voltage kv 8.25 15 15 15
Rated current A 200/600 200/600 200/600 600/1200
Impulse test volta ge kv 75 95 95 95
Power frequency withstand voltage kv 26 36 36 36
Pole spacing mm/inch 150/5.9 170/6.69 235/9.25 235/9.25
Momentary rating asymmetrical KA eff. 40 40 40 61
Fault-closing rated current asymmetrical kA eff. 40 40 40 61
Short time curren t symmetrical kA eff./sec. 25/3 25/3 25/3 40/3
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Accessories

10. Additional equipment for NAL/NALF switch disconnectors

Fig. 13
Aili - i

Fig. 14

Shaft extension with joint link, 380/470 mm consists of:
a) Support bearing a)
b) Connecting tube
c¢) Extension bar

d) Conneting kit

Fig. 15
Shaftextensionforleft—-hand operation of

Fig. 16
Ins laedgmadirglaasfor sntdhgeaction

Fig. 17
Tetfisdiriadueade
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Fig. 18

A loverpat
[e]Uei:ge: (8

O caredianrad

HResgadosane
TrenadaerigrdeEftdossraassthradhtesstcdiontde
nada-—risryoteridttadddetoteldtsae Iirseedageadd
etasondHtisreecbkdflorgadiodtenadaiayfrontelet—

dlovamtfoHeaNkraL ipmecwithbad<drgadl fordl sseldac

voltages

Fig. 19

Shunttripcoilcanbemountedonall A-mechanisms. Thiscoilisavailable
forthe following voltages: 24,48,110,220VDCand 110,220 VAC. It
dHl aveashaaoratadinsgiesvithanasdliayswidy widndsaon-
nectstheshunttripcoilwhentheswitchisopen.

Fig. 20

Ndaendiraladdrgasvessritd dsoredoadeat-irgpncdh A
the earthing switch on the fuse base, the interlocking type (length) de-
pendsonthe length of the fuse. Therefore, the fuse size must be stated.

Mechanicalinterlocking can also be used for switch disconnector and EB
eathirgsnitkh

Fig. 21

Auxiliary switch can be mounted on all switch disconnectors, max.
8NO and 8NC and on all earthing switches except LCES, max. 4NO + 4

C

e e 2
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11. Example of switch
arrangement

Auxiliary contact

Shows position of switch
disconnector (open/close)

Motor drive

NM

For automatic charge
and operating switch
disconnector

Earthing switch

oo
SIiAait

For operating
earthing switch or for
mechanical inter -
locking

Quick earthing
switch—type—E——
Earthmaincircuit of
switch disconnector

€39 EGEMAC
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Spring
mechanism

For operating switch
disconnector

Shunt trip

Release charged
spring mechanism,
opens the switch
disconnector

Mechanical
interlocking

Interlocks switch
disconnector when
cooperating with
earthing




