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R EAD TH IS  I N STR UCTI O N  BOOK CA R E FU LLY B E ­

FOR E STARTI NG A N Y  TESTI NG . B E  SU R E  TO OB­

S E R V E  TH E PR ECAUTI O NS STATED TH R O U G HOUT 

TH IS  BOO K. 

These instruct ions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be 
met in connection with installation, o peration, or maintenance. Should further information be desired or should particular problems 
arise which are not covered sufficiently for the purchaser's purposes the matter should be referred to the nearest District Office. www . 
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INTRODUCTION 

The Powershield unit is a solid state trip d evice used to pro­

t ect the power sy stem against d amage caused by over load 

and fault s. It is supplied as an integral part of t he 1-T- E ty pe 

LK low voltage power circuit breaker. 

F our basic tr ip elements wit hin t he Power shield trip unit 

perform the protect ive f unctions: long-time, short -t ime, in­

stantaneous, and ground. M od els wit h  various combinat ions 

of these functions are available (see table 1) . Selection is 

based on the prot ection and coor d ination req uirements for 

t he particular power sy stem. 

The trip unit is completely tested prior t o  shipment. S ince 

TABLE 1- POWER SHIELD STANDARD TYPES 

TRIP ELEMENTS 

SOLID STATE 

TRIP DEVICE LONG-TIME SHORT-TIME INSTANTANEOUS 

TYPE * * 

LSS 1 (1 BAND) X X 

LSS 1G (1 BAND) X X 

LSS 2 (1 BAND) X X 

LSS 4 X X 

LSS4G X X 

LSS 5 X X X 

LSS 5G X X X 

LSS 6 X X 

LSS 6G X X 

* 3 D elay Band s Provid ed ( Ex cept As Noted) 

PRECAUTIONS 

The following precautions should be observed befor e plac­

ing the unit in service: 

Sel ect proper settings. Be sure t hat no t ap setting pin has 
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t here are no mechanical d evices which may have lost ad­

justment d uring shipment, no readj ustment s, ot her than 

mak ing t he req uired sett ings, need be mad e prior to placing 

in service. Nor is maint enance req uired in t he usual sense of 

cleaning, ad just ing, or lubr icating. 

Elect rical tests which may be mad e as part of a rout ine pro­

cedure are includ ed in t his book. T he f req uency of testing 

will vary from user to user d epend ing on many factors. A 

ty pical interval of 1 or 2 y ear s is suggested . 

TIME-CURRENT 

CHARACTERISTICS 

GROUND CURVES 

OPERATION 
* INDICATORS over. GROUND USAGE 

GENERAL 

NONE TO 9058 PURPOSE 

GENERAL 

X NONE TO 9058 TO 9062 PURPOSE 

DUAL 

NONE TO 9068 SELECTIVE 

DUAL 

OPTIONAL TO 9060 SELECTIVE 

DUAL 

X OPTIONAL TO 9060 TO 9062 SELECTIVE 

TRIPLE 

OPTIONAL TO 9060 SELECTIVE 

TRIPLE 

X OPTIONAL TO 9060 TO 9062 SELECTIVE 

GENERAL 

OPTIONAL TO 9059 PURPOSE 

GENERAL 

X OPTIONAL TO 9059 TO 9062 PURPOSE 

been left in a TEST location. 

C heck that the connection cable is proper ly seated and 
locked in position with it s retaining clip. www . 
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OPERATING PRINCIPLES 

Th e tripping sys tem for a p ower circuit break er consis ts of 
3 current sens ors, a s olid state trip unit, a l atch releas e d e­

vice, and th e inter- connecting wiring_ Th ere is one current 

sens or mounted on each p rim ary conductor (ph as e) of th e 
break er. Th es e  sensors are similar to current trans form ers 

and p rovid e a current p roportional to th e prim ary current_ 

This second ary current p rovid es both th e signal current to 

be m easured by th e trip unit, and th e power req uired to op -

52 
breaker 

lv 

I/' 

erate th e latch rel eas e  and th e trip unit. Th e s olid s tate trip 
unit comp ares th e current flowing to th e pickup v alues s et 
on th e front p anel for th e various functions . Sh ould th e 
current ex ceed th e set level, th e time d elay circuits are act­
uated . Sh oul d ex cessive current persis t  for th e required d e­
lay, th e output circuit is triggered , d elivering power to th e 

latch release and opening th e circuit break er. 

Magnetic I/ Latch 

Release 
" 

Rectifier 

Current 

Sensors 
1 ------� 

1'-

" 
./ 

Input I--
Circuits 

" 

""' and Output 
Power / Circuit 

Supplies 

j' 
Pickup � Timing 

/ Detectors / Circuits 

Figure 1: Block Diagram for Tripping System 

AVAILABLE SETTINGS 

Ampere Tap Setting 

Th e ampere taps available are bas ed on th e fram e size of th e 
breaker_ Th e amp ere tap selector s witch h as 2 positions .Th e  

ampere taps are l is ted in table 2. 

Long-Time Setting 
Th e long-tim e pickup current m ay be set at 0. 6, 0. 7, 0. 8, 

0.9, or 1.0 tim es th e ch os en amp ere tap. 

Th ree long-tim e d elay bands are p rovid ed , ex cep t on th e 

Type LSS 1 unit which h as a fix ed d elay ch aracteris tic. 

Th e th ree bands are labeled MAX ( m axim um ), INT ( inter­

m ediate), and M IN ( m inim um). 

Short-Time Settings 
Th e sh ort-tim e pick up current m ay be set at 2, 3, 4, 5, 7, or 

10 tim es th e ch os en ampere tap. 

Th ree sh ort-tim e d elay bands are p rovid ed : M AX ( m axi­
m um ), INT ( interm ediate), and M I N  (minimum ). 

Instantaneous Setting 

Th e instantaneous pick up current m ay be set at 3, 4, 5, 7, 

or 12 tim es th e ch osen amp ere tap. 

Ground Fault Settings 

Th e ground pick up current tap settings vary with th e break­

er rating. Th ey are l is>ed in table 2. Th es e  settings are mark ­

ed o n  th e front panel in h und reds o f  amperes ( e.g. : 6 x 100 

= 600 amp eres pick up). 

Th ree ground d elay bands are provid ed :  M AX ( m ax im um ), 

INT ( interm ediate), M I N  ( m inim um). 
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TABLE 2: AMPERE TAP AND GROUND TAP SETTINGS 

BREAKER SENSOR AMPERE !GROUND PICKUP 
RATING RATING TAP TAP SETTINGS 

SETTINGS (AMPERES) 

800A 200A 100,200 100,300,600,1200 

800A 800A 400.800 100,300,600,1200 

1600A 800A 400.800 100,300,600,1200 

1600A 1600A 800,1600 300,600,900,1200 

2500A 2500A 1250,2500 300,600,900,1200 

3000A 3000A 1500,3000 500,800,1000,1200 

3200A 3200A 1600,3200 500,800,1000,1200 

4000A 4000A 2000.4000 500,800,1000,1200 

4200A 4200A 2100,4200 500,800,1000,1200 

HOW TO MAKE SETTINGS 
The values of pi ckup current and d elay times to be set must 

be d etermined by an analysis of the protecti on and coor d i ­

n ation requir ements  of the power system. As settings ar e 

p laced closer to the normal equipment characteri sti cs to ob­

t ain maxi mum protection, the mor e li kely ar e n ui san ce op­

er ati on s (f or ex amp le, d ue to motor inr ush on startin g). 

Therefore, as settin gs are calculat ed, appropriate compro­

mi ses must be mad e between protecti on and continuity  of 

service. 

Th e ampere tap settin g  is made by mean s of the 2 p osition 

slid e swit ch on th e front panel of th e trip unit. 

All oth er settin gs are made by mean s of tap pin s  on th e 
front paneL Th e long-time, short-time, an d instantan eous 

tr ip fun ction s are calibrated in terms of multip les of th e 

ampere tap settin g. Th e groun d fun ction is calibrated d i r­

ectly in amperes. 
As an ex amp le of settings, con sider the followin g: 

2500 Amp breaker with LSS 6 trip unit 

Lon g.Ti me p ickup required : 1500 amperes 
I nstantan eous p ickup required :  15000 amperes 

Ground p ickup required :  1200 amper es. 

(1) Set AMPE R E  TAP switch at 2500 amp eres. 

(2) Set LO NG ·TI M E  tap pin at .6 settin g. 

2500 x 0.6 = 1500 amper es. 

(3) Set I NSTANTANEO US t ap p in at 7 settin g. 

2500 x 7 = 17500 amp eres 

(4) Set G R O UND tap pin at 12 settin g. 

12 x 100 = 1200 amperes 
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CAUTION CAUTION CAUTION CAUTION 

TAP PI N POSITI O NS LAB E LED TEST AR E USED TO 

D E F EAT TH E R ESPECTI V E  TR I P  F UNCTI ON D UR I NG 

TESTI NG OF TH E TR I P  UNI T. TAP PI NS M UST B E  R E­
MOVED F RO M  TH E TEST LOCATIONS AND R ETUR N­

ED TO TH E I R  PROPER SETTI NGS PR I O R  TO PLAC I NG 

TH E UNI T BAC K  IN SER VI C E .  

I f  a t ap p in is removed comp letely, th e setting  revert s to t h e  

min i mum value. 

OPTI ONAL FEATURES 

Operation Indicators (Optional) 

Operati on i n d icators can be provi d ed as an opti on al feat­

ure on certai n  t yp es of trip un its. See listi n g  i n  table 1. 

When in d i cators are sp eci fied, on e in d i cator wi ll be provid­

ed for each of th e trippin g  functions: LONG -TI M E ,  

SHO R T-TI M E ,  I NSTANTANE O US, an d G RO UND . Th ere­

fore, up t o  4 i n di cators will be supp lied , d epen d in g  on the 

n umber of  trippin g  fun cti on s  on the parti cular tr ip  unit. 

Wh en a trip occurs, the in dicator for th e fun cti on whi ch 

tripped will show orange. Th e in dicator will ret ain it s p os­

iti on d espite shock or vibrati on until reset manually t o  

black b y  mean s of a small magnet mounted on t h e  front 

panel of th e trip unit. 

Load Alarm (Optional) 
A load alar m accessor y is avai lable to provi d e  a contact 
closur e when th e primary current ex ceed s the set value. 

Th e load alar m setti n g  i s  adj ustable from 50 to 100 per cent 

of th e amp ere tap settin g. 

Remote Ground Indication (Optional) 

Th is feature provi d es a moment ar y  cont act closur e wh en a 
groun d trip operati on occurs. A r emote alarm ci r cui t may 

be wi r ed to thi s contact. 

Th e load alarm an d groun d in dicati on contacts are rated at 
1 25V d c: 

30 amperes momentary 
5 amp eres contin uous 

0.3 amp eres break, i n d ucti ve 
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MULTIPLES OF RANGE SELECTOR AMPS I - • - - ..... I • • I I I !Ill I I ' II Ul-
l���-�·�������-���f=���-��-�-�-E.-�-�-��==l��:3��·33A��33�:::E=3E:�E13EEE��EE£:::t::E=t�3Eft��Et�==--
l: ... :t LONG-TIME SETTING :: SOLID STATE TRIP DEVICE 

Sill ADJUSTABLE TO !-
G£NERAL PURPOSE TYPE LSS-1 Sill 

- 0.6, 0.7, 0.8, 0.9, 1111 1. 0 TIMES RANGE 

1111 
Ill .. 
Ill .. 
Ill 
� 

* 

!II 

Ill 
II 
II 
II 
• 
II 
II 

• 

II 

II 
I 
I 
I 
I 

I 
! 
w .. 

I .. .. 
.I 
.I 
.I 
.I 

J 

.l 

.I 
.H 
.II 
.II ... 
.II 
.... 
.II 

.tl 

.II 

I 

/ 

l/' 
IV 

v 

SELECTOR AMPS 
(SHOWN SET AT !. OX) 

LONG-TIME BAND == 
UPPER LIMIT -
(SEE NOTE 1) = 

I� 
LONG-TIME BAND 
LOWER LIMIT 
(SEE NOTE 2) 

NOTE 1: The upper limit of ttte band repraaenta the maximum time from the start of the 
overcurrant until interruption by the circuit breaker. The actual trippina 
tt.a will ba equal to or !au than th.e uppu limit of the band. 

NOTE z: The lower limit of the band dafinaa r .. ettabla time delay. If, at the time 
defined by tha l�r liait of the band, the currant reducea to th.a lona-time 
aettin1 the circuit breaker will not trip. The actual 111inimum trippina: time 
will alwaya ba in exce .. of the lower 11lllit of the band. 

NOTE ): Reaet tillle of lona-ttme trip device functiona ill 0.050 sec. �qximum • 

NOTE 4: 

NOTE 5: 

TRIP SYSTEM 
AMP RATING 

200 
100 

1600 
2>00 
1000 
1200 
4000 

4200 

RANG! S!LI!:CTOI. 

AMI'S 

100, 200 
400, 100 
100, 1600 

uso. zsoo 
1!00, JOOO 
1600, noo 
2000, 4000 

2100, 4200 

BREAKER TYPES 

Lll, LliS, Lml, U.l6, LKE16, LKD16 
Lll, LU:I, l.DI, LK16, Wl6, Lml6 
LJ.U, LUll, UCD16 
L1.25, LUZS 
U.lZ. LU32 
U.l2, LK!l2 
wz. U£4:! 
LX.42, LU42 

All aattinaa are deta-ined by plac-ant of plug into appropriate tap block 
on tront ot davica. bnga upa ara datarminad by range selector awitch on 
front of device. 

NOTE 6: The lona-ttma and inatantanaoua aattinas are independent functions and are 
baaed on the ranaa selector ampa. For exampla--Aaauma an US circuit breaker 
ia aet at 200 Ampa, lona-tiale at Q.8 and inatantaneoua at 5, then lona-tillll! 
18ttina ia 160A and inatantanaoua aatting is lOOOA. 

NOTE 7: Factory aattinaa (unleaa otharviu apacified:) 

Ranaa Selector Alllpa : MiniliiUIII aettina available 
Lona-tillla Settin1 : 1.0 

Inatantanaoua Sat tina: 7.0 

NOTE 8: When 1round function ia addad to Powar Shield, refer to TD-9062 for time­
current curvea. When aeparate Ground Shield function h used, refer to 
TCC-608015 and TCC-608016 for time-current curvea. 

NOTE 9: Alwaya apply circuit breaker within ita published short-circuit current 
ratinaa with appropriate long-time and inatantaneoua combinationa. 

NOTE 10: Curvea repruent 8insle aa -n aa three phaae f�mctiona on !i0/60 HZ ayateae 
and are baaed on a nonaal calibration te.perature range of 10-40c. 

NOTE 11: Refer to Bulletin 3.1.1-1 for coordination of fuaes for LICD Circuit Breakera. 

LONG-TIME 
DELAY BAND 

i I I 
II I 
INSTANTANEOUS SETTING ADJUSTABLE TO 
3, 4, 5, 7, 12 TIMES RANGE SELECTOR 
AMPS 
(SHOWN SET AT 4X AND 12X) 

t 
1 

� 
r I 

I_ T I 1 Ll U l 11 �l---t--t-f-t-1H-+I-+-1H-H 

INSTANTANEOUS 
LOWER LIMIT 
(SEE NOTE 2) 

[/ 

/.,.... 
717 

MAXIMUM CIRCUIT BREAKER 
CLEARING TIME 

WITH INSTANTANEOUS TRIP 

/ / 
V /XI/ / 

1111 

!Ill 

1111 
Ill 
Ill 
Ill 
Ill 
Ill 
� 
Ill 

!II 

Ill 
II 
• 
II 
II 
II 
II 

• 

II 

II 
I 
I 
I 
I 
I ... 

i m 
z 

I Ill 
i 

I 

.I 

.I 

.I 

.I 

.I 

.I 

.I 

.2 

.I 
·" .II 
.II 
.II 
.II 
.... 
.11 
.II 

� ., '"":, 
.... -��_j_ 1-,L-l ..l...-:'11,-LJ ���'<����'-'<1::1./y.�l./�li�� <....U---:�������-;;;-·11 - -.--- - II • , . . .... ! • • J I IIIII I I I II Ull 

MULTIPLES OF RANGE SELECTOR AMPS 

TIME -CURRENT CHARACTERISTIC CURVES Solid State Trip Device 
LSS-1 Lono-time and Instantaneous """"""' Purnnoo I I or LI<, LI<E and LI<D Low V�ta�e Power Circu1t l!rea1<ers. 

I-T-E t�Ees: 

-
!II� Brown Boveri Electric, Inc. 

Manufac!urer of I T E Eleci"Ci!l Power �qu,pmf'nl 

DWN. 3Y EFS DATE 5·2�·80 

NO. TD-9058 !REV. 5 
F igure 2: TIM E CU RRE NT CHARACTE RISTIC CU RV E  FO R TYPE LSS - 1 TRIP U NIT. www . 
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, .... ..,..,..,..,.,_ - -----= " " "  "'""""! I! I '!!!!!!!� 
�-���t!�������fE==r=�=rrtDCiiii��"r.�.�::·�� I I I Hll1,.1 

� ill ;!; 
� 
>= 

IM 7111 LONG-TIME SETTING SOLID STATE TRIP DEVICE IHI H-+·f-1-J,<'I--J ADJUSTABLE TO SELECTIVE TYPE LSS-4 (LT, ST) =�§!�t§ 0.6, 0.7, 0.8, 0.9, TRIPLE SELECTIVE TYPE LSS-5 (LT, ST, INST) 

� 1. 0 TIMES RANGE 
•f---H+f-¥'+--1 SELECTOR AMPS (SHOWN SET AT 1.0X) 
2111 

, .. .. IM 7M IM 
511 
Ill 
!M 
211 

'" 
" • 71 II 
II 
.. 

!I 

!I 

11 
I I 7 I 
I 

! 

/ 

SHORT-TIME BAND UPPER LIMIT (SEE NOTE 1) 

LONG TIME BAND UPPER LIMIT (SEE NOTE 1) 

1\ 

NOTE 1: 

NOTE 2: 

:-IOTE 3: 

�OTE 4: 

The upper limit of the band represents the :naximum time from the start of the 

overcurrent until interrupt�on by the circuit breaker. The actual tr1pp1ng 

time �o�ill be equal to or less than the upper lirn1-t of the band. 

The lower limlt of the band defines resectable time delay. If, at the time 

defined by the lower limit of the band, current reduces to long-tlme setting 
the circuit breaker will not trip. If, at the time defined by the lower hmit 
of the band, current reduces to 90% of the short-time setting, the circuit 

breaker will not trip via the short-time element. The actual minimtn trip­
ping time will always be in excess of the lower limit of the bsnd . 

Reset time of Long-time and Short-time trip device functions is 0.050 sec. 
maximum. 

TRIP SYSTEM 
AMP RATING 

200 
800 

1600 
2>00 
3000 
3200 
1.000 
4200 

RANGE SELECTOR 
AMPS 

100. 200 
lr.OO, 800 
BOO, 1600 

1250, 2SOO 
1500, JOOO 
1600, )200 
2000, 4000 
2100, 4200 

BREAKER TYPES 

UB, LKEB, LKDB ,  LK16, l.KE16, l.K D 16 
l.K8, LKI.8, I..XD8, LK16, LK£16, LKD16 
l.Kl6, l.KE16, LKD16 
l.K25, LKE25 
1.1.32. U.EJ2 
LKJ2, LK£)2 
UC.42. UC.F..lo � 
!.K42, l.KE42 

:>lOTE S: All settings are determined by placement oi plug into appropriate tap block 
on front device. Range amps are determined by range selector switch on front 
of device. 

NOTE 6: The long-time, short-time and instantaneous settings are independent functions 
and are based on the range selector amps. For example--Assume an LKS circuit 
breaker is set at 200 Amps, long-time at 0.8, short-time at 4X and instanta­
neous at SX, then long time setting is 160A, short-time setting is 800A and 
instantaneous setting is lOOOA . 

�OTE 7: Factory settings (unless otherwise specified:) 

Range Selector Amps 
long-time Setting 
Short-time Setting 
Instantaneous Setting: 

Time Bands 

M.inimum setting available 

LO 
4.0 
12.0 
:iinimum 

NOTE 8: ;Jhen ground function is added to Power Shield, refer to TD-9062 for time­
current curves. When separate Ground Shield function is used, refer to 
TCC-608015 and TCC-608016 for .time-current curves. 

NOTE 9: Always apply circuit breaker within its published short-circuit curre"l'lt 
rsting with appropriate long-time, short-time and instantaneous combinations. 

NOTE 10: Curves represe-nt sin gle as •.;oell a"- three phase functions on 50/60HZ systems 
and are based on a normal calibration temperature range of 1Q-40c. 

NOTE 11: Refer to Bulletin 3.l.l-l for coordination of fuses for LKD Circuit Breakers. 

1111 1111 
Jill 
1 .. 
IHI 
1111 

!IN 

. .. •• IM 711 IM 
511 
Ill 
!II 
211 

'" 
II 
II 71 II II 
.. 
!I 

!I 

II I I 
l I 
5 ::!  � 

1 
.I 
.I ++f===t=:::t=:t=±=ti:±±±±±±t=±±::tlt±lli=H=!+l:l 

!-!!l"!������������li��ii����iljjjjjjjji!li�
!l��l�!\ ll�
S
i
H
:
OR: Ti-�
T� I�M�E�D�E[LA�Y��SiE;TTii: N[G'i

A:D�JU
;
S:T
;
A: B
i
L
;
E
:;ri;!��

:: .7 .I 
.5 
.I 
.3 

.2 

.1! INSTANTANEOUS LOWER LIMIT (SEE NOTE 2) 

TO 2, 3, 4, 6, 10 TIMES RANGE .1 SELECTOR AMPS (SHOWN SET AT 2X AND lOX) .I 
.I +++-�--�-+++++��H SHORT-TIME +t+-+-1-H-+-Hf+-++-l-H.l DELAY BANDS 

+++--+--+-+++-t-H-1++-H.l 

TIME-CURRENT CHARACTE�ISTIC CURVES Solid State Trip Device l-T-E types.:. _ 

_ ]..SS-4 Long-time and Short-time, Selective. I.�,� Brown Boveri Electnc, Inc. 

NO. TD-9060 
Figur e 3: TI M E  C U RRE NT CHARACTE RISTI C C U RV ES :  LO NG-TI M E, SHO RT-TI ME,  

I NSTANTANEOUS F U NCTI O NS F O R  ALL U NITS EXCEPT LSS - 1, LSS- 1G . www . 
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AMPERES XlOO 

�j§���������-�-�-�-j-!��i=��E3=·f1j'1fs�·E�E•f•fE!==r:3�=r=•EE'IE!EJ!j!�!BIB��jE=fl:t�I=EIEBI�If1�1�����"" 1111 
IHI 
IHI 

NOTE 1: 

NOTE 2: 

NOTE ): 

NOTE 4: 

SOLID STATE TRIP DEVICE 

GROUND 

AVAILABLE ON: TYPES LSS-lG, l.SS-4G, l.SS-5C, LSS-6C 

The upper limit of the band represents the maximum time from the start of the 
overcurrent until interruption by the circuit breaker. The actual tripping 
time will be equal to or leu than the upper limit of the band, 

The lower li111i t  of the band define& resectable tUne delay. If, at the time 
defined by the lower limit of the band, current reduces to the ground setting 
the circuit breaker will not trip. The actual minimu111 tripping time will 
always be in exceas of the lower limit of the band. 

Reset time of the device function is 0.050 sec. maximum. 

TRIP SYSTEM 
AMP RATING 

200 
aoo 

1600 
2500 
)000 
3200 

4000 
4200 

GROUND TRIP SETriNGS 

100, lOO, 600, 1200.\ 
100, )00, 600. 1200.\ 
)00, 600, 900, 1200.\ 
300, 600, 900, 1200A 
500, 800, 1000, 1200.\ 
500, 800, 1000, 1200A 

500, 800, 1000, 1200A 
500, 800, 1000, 1200A 

BREAKER TYPES 

Lll:S, LKES, LKD8, LX16, LU16, t.XD16 
LKS, LX!8, LKD8, LX16, LKE16, t.XD16 
LK16, LIC.£16, LKD16 
LK25, LK£25 

U:.l2. Ll(£)2 
UC.)2, LK£32 
UC.42. LXF.t.:! 
LKt.2, LK.E42 

NOTE 5: The ground current and time band settings are determined by placement of 
plug into appropriate tap block on front of device. 

NOTE 6: Ground trip is calibrated in primary ground fault amperes. The tap plugs are 
marked in actual amperes XlOO. Ground function settings are independent of 
any other trip device setting. 

NOTE 7: Factory Settings (unless otherwise specified:) 

Ground Current Setting: Minimum 
Time Band Minirqum 

NOTE 8: When ground function is added to Power Shield, refer to TD-9058 for LSS-1. 
Refer to TD-9060 for LSS-4, LSS-5 and TD-9059 for LSS-6 for ti111e-current 
curves of basic functions for coordination on an ampere basis. The ground 
function is not available separately and must always be used with other 
basic functions. 

NGrE 9: Curves represent single as well as three phase functions on 50/60 HZ systems 
and are based on a normal calibration te111perature range of l0-40c. 

IHI 
5111 

IHI 

IHI 

1111 

IHI 

.. 
IH 
Ill 

.. 

511 

Ill 

Ill 

lW 

Ill 

II 
II 
11 

II 

5I 

II 

II 

ll 

������������������:1:3:l=t1JJ:i:E!�==�t=���������==�==���=E��1=�f 
1-H--t-1:11"-t--t--t--t-t-'H-+tH-�t-t-t--i GROUND SETTING SHOWN 1---+---+-+--++H+-+-1-+++--!-+-++-H--H-!---t-+l-11 

SET AT lOOA AND 600A 1 ::! 
(SEE NOTE 4) � 

i 
�rH����rH�#+H---+��++H llLL 

UPPER BAND LIMIT 
(SEE NOTE 1) 

,_Ti-r��,_rr-H----r-+-�H-++H-,_ti4 : � 

-+-+-H-++-+-H-1-1.1 
-+-+-H-++-+-H-1-1.2 

-t--\---1-+i-1--+-++-t+c-+--!-1'--l--++l++-H-1-1.11 

.ll"1 ..,- ...,..,.., =-�-."---:':--'--:':-'--'-'-'_--:':_--c_:'-::':_-:_-'_--'---'�- '--.,'--'--'S--'--SL--·'--'-�-'·-·W,!--'----:!'::---'--!!!Ll-, !LL !-L-!LJ!!!:c!L!,LL�,----L--�,L--'-J,�-Li.Ll-,li---J,i-,!Li!J,lz _l�OI 
AMPERES X 200 .n- --- ; 

TIME- CURRENT CHARACTERISTIC CURVES Solid State Trip Device for ground 
function I-T-E types: LSS-lG - - �- � �-· 

LSS-4G 
·-

-- --··---
LSS-5G 
LSS-6G 

fW type LK, LKE and LKD Low Voltage Power CircuH Breakers. 

l_@s; Brown Boveri Electric, Inc. 
�rl'',d,H'"''" ·r' 1! fi''L"•• ' p,_.,,,, ' i I • 

OWN BY __ _£[�--� DATE �-lliJ!!l __ 

NO� TD-9062 I REV 5 
F igure 4: TIME CU RRE NT CHARAC TE RI STIC C U RV E ;  G RO U ND FAU L T  F U NC TI O N. www . 
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CONNECTOR N A 8 C f PLUG TERMINALS 

I I I 

, _______ TRIP UNIT _ ______ l 

))) � I 
I 
I I I {of L.T. 0 

PICKUP l 
TEST L 0 .N 

I 
VI 

I 
T• 

I I l_ : 
TA 
����.--+-+---- �LT., S.T., I 

* I > ....._ INSTANT I 
R : TB,JIIl PICKUP I 

* 

T 

., lt---W-o;-
T

c' ����'-t--1-+-t-j,........j-+---·+-t-:tif
.._
�

_

l�

-

�

-

�

-

�
-' 

I 1'----l"-.,.......,.----:1 I;I.GII � I 
* G·':J5�-� I l u 1(. TOMING I 

01 * ---r---- l CIRCUIT I NOTE· IF GROUND PROTECTION IS NOT IN- I GROUND DEFEAT { K 
I 

CLUOED, ITEMS" ARE OMITTED AND 

I FOR TEST INTERNAL JUMPER IS ADDED BETWEEN 

Mo-------.J TERMINALS N AND W. 

L--· - - ----- ---- ---- __ j 

Fig. 5 - Typical Wiring Diagram of Standard 3 or 4-Wire System with Ground Fault Protection 

N A B C 
r CONNECTOR ... PLUG TERMINALS TRIP UNIT I) I) I) F

�-------- -- .:..-- -- ----· -------

I 

CML) s I 

I 
I 
I 

I 

I {"I 
L.T. Q 

PICKUP I 
TEST LO 

I 
vi 
Tl TA jll 

I Pl 
P2 

.,r 

R I Ts} J� 
�-Guc· 

I I 

52a CONTACT OF 
IE CIRCUIT BREAKER 

I l 
I �lk wl 

I Kl �I 

f'\ 

l-ccl 
L.T., S.T., 
INSTANT 

PICKUP 
AND - r-- TIMING 

CIRCUIT 
I 

T -- ---
-·----

GROUND f--PICKUP 
AND 

TIMING 
CIRCUIT 

I 
I 
I 
I I 
I I 
I 
I I 
I 
I 
I 
I 
I 
I I 

(THIS CONTACT EFFECTIVE 
ON MAIN BREAKERS ONLY) L -- - ------ - ------- � 

* REFER TO FIG. 7 FOR LOCATION OF NEUTRAL SENSORS 

Fig. 6-Typical Wiring Diagram of Main and Tie Breakers for 4-Wire Double-Ended Systems 

with Ground 
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52T 
0 

52T 
a 

,- -l I � r- -, 
I I I 

r- -, 
I 

I I I I 
I I � I -'ckT-- I I � 
I I I 
I I I ""=d- � 

I I -'od--

,--r-J N EUTRAL BUS 

N B I B 

- , I , . -

8 
I 
I 

t- 1 I 
____ j 
NT 

GROUND BUS 

Fig. 7-Four- Wire Double -Ended System 

Four-Wire Double-Ended Systems 
T he sy stem shown in figur e 7 is used for ground fault pro­

tection on a four-wire double-ended substati on with ti e 

break er. T his sy stem assures that a bus ground fault will 

cause only one m ain break er to trip, leaving the other m ain 

br eak er in service. The ground trip signal of each main 

br eaker is controlled by a 52/a contact of the ti e br eak er. 

Ther efore, the m ain break er s can trip on a ground fault 
only when the ti e breaker is open. 

The followi ng is a ty pi cal ground fault sequence. A ssum e 

that both m ai ns and the ti e breaker are closed and a ground 

fault occur s on bus A .  The ground fault current wi ll flow to 

the fault p oint returning via the ground bus, up the neutral 

to ground bus connection to the neutral points of trans-

form er s A & B .  A ll three neutral sensor s NA,  N B ,  and NT 
wi ll sense the fault current, but only the tie breaker will 

tri p  since the ground function of the m ain break ers is con­

tr olled by the tie breaker, 52/a contact. A fter the tie break ­

er trip s, the fault current will conti nue to be sensed only by 

the m ain breaker "A " neutral sensor ( NA ). The m ai n  break­
er "A " will trip, interrupting service to the feeders on side 

"A ". M ain breaker "B" rem ains closed, and bus "B " re­

m ains energiz ed. 

T he feeder breakers and the tie breaker m ust be coordi­
nated tim e-wise to i nsur e that the feeder breaker will clear a 

ground fault before the ti e break er trips on faults down­

stream from the feeder breaker s. 
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-REAR VIEW-

"C" "B" 
PHASE 

F�t 
X11iY[X2 X1 

R 

"A" 

w 

M 
N I K 

·� 
A 

" " " " " " " 
"B" 8 9 10 11 12 13 14 

SECONDARY 
DISCONNECTS 
(WHEN REQ'D) 

F igure 8: 3 W ire Sy stem wit h  or without Groun d F ault 

Protection an d 4 Wire without G r oun d F aul t Protection . 

� 
PLUG & 9-CONDUCTOR 
CABLE ASSEM. 

u 

1111 
lHlL " " 

"B" 8 91011121314 
SECONDARY 

DISCONNECTS 

F igure 10: 4 Wire D oubl e-en d ed Substation with G roun d 

F ault Protection 

-REAR VIEW-

"C" "A" 
PHASE PHASE PHASE 

IB 6.1.1.7-2 
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SENSORS 

HI HI�HI 

X I  X 2  XI X2 

R T U 

w � I N I K �li,,, 
"B" 8 9 10 11 12 13 14 

SECONDARY 
DISCONNECTS 

Figure 9: 4 Wire Sy stem with G r oun d F ault Protection . 

A= T ermin ated :  n ot conn ected to secon d ary 

d isconn ect s. W ires l on g  enough to reach if 

requir ed l ater. 
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POWER SHIELD TEST SET TYPE 505 

Introduction 

T he test set has been desi gn ed sp eci fi cally for use with the 

"LSS " trip devi ce, an d in corporates all the required test cir­

cuitry an d con n ecti n g  cables in a compact portable case. 

The required p ower i s  a 120V, 60Hz. , sin gle p hase, 5 

ampere source. 

T he type 505 test set wi ll determi n e  t he pi ckup currents  

an d t ime delay s of t he L on g-Time, I n stantaneous, S hort ­

T ime, an d Groun d fun cti on s of the LSS trip un it. T est ing  

m ay be p er form ed wit h  the tr ip  un it i n  p lace on t he break­

er, or off the break er as a ben ch test. T he test set m ay also 

be used to con firm t hat t he current sen sor s are soun d. T he 

test set will also con firm that t he latch release an d t he rest 

of t he break er's trip m echani sm i s  fun cti on i n g  by trippin g  

t he break er t hrough t he soli d-state trip un it. 

T hree cables are used wit h  t he test set : ( 1) an AC lin e  cord 

(J 1); ( 2) a cable whi ch conn ects t he test set to t he trip unit 

(J 2); ( 3) a cable whi ch conn ects t he test set into t he break­

er wi rin g  harn ess ( J3). 

Description of Controls 

F use 

3 amp er es, slow blow, stan dard AGC-3 

Open /C losed Lam p s  

I n di cate p osi ti on of the si m ulated ci rcui t br eak er. 

Power S witch 

Appli es p ower to the test set. Place i n  O F F  position 

unti l all conn ecti on s have been m ade. 

Timer S wi t ch 
S elects the r an ge of the digital T I M E R . H I  p osi ti on i s  

0 to 999 seconds; LO p osi ti on i s  0 to 9. 99 secon ds. 

M eter S witch 

S elects t he ran ge of the di gital A M M ETE R .  H I  p osi ­

t ion i s  0 to 3 amp eres;  LO posit ion i s  0 to 999 mi lli · 
amperes. 

R eset S witch 

R esets the tim er an d closes the sim ulated br eak er ( wi ll 

n ot affect the p osi t ion of the p ower ci r cuit br eak er). 

M L  S witch 

Selects the op erati n g  m ode for the power ci rcuit break­

er under test. With thi s switch in the T R I P  p osition, 

the p ower cir cuit break er can be tripped through its 

m agneti c lat ch by the soli d-state trip un it. To prevent 

the ci rcuit br eak er from tri ppin g, p lace the switch i n  

the NT ( n o  tr i p )  positi on .  T he O PE N /CLOSE li ght s on 

the test set provide sim ulated br eak er op erat i on .  T he 

TEST p ositi on i s  used to test the m agn eti c latch. 

I mpulse Switch 

Thi s  swit ch is used to app ly a tr an si ent test to check 

the tran si ent i m m un ity of the soli d state trip unit .  

Tran sform er T est S witch 

Thi s  switch m ust be i n  the O F F  p ositi on when the 

F U N CT IO N  switch i s  i n  any p ositi on other t han i ts  

OFF p osit i on .  

F un cti on S wit ch 

S elects test to be per formed on the soli d state trip un it.  

N ote: T hi s  switch must be in  the O F F  positi on when 

the T R A NSFOR M E R  T EST switch i s  in  any p ositi on 

other than it s O F F  positi on .  

C urrent A dj ust 

Sets level of test current. D i al i s  m ark ed 0 to 100 (per­

cent of rotation )  for reference on ly. 

LTPU Lamp 

I n di cates when p i ck up has occurred on the lon g tim e  

fun cti on . Operable only when the F UNCTIO N  switch 

i s  in on e of the (3) p i ck up test p osi t ion s. 

F ault S witch 

Appli es the test current to the soli d state tr ip unit. 

Circuit Breaker Accessibility 

WARNING WARNING WARNING WARNING 

TA KE A L L  N ECESSA R Y  SA FETY P R ECAUTI O N S .  T H E  

C I R C U I T  B R EA K E R  T O  B E  TESTED S H OU LD B E  COM­

PLETE L Y  D E -E N E R G I ZED OR OTH E R W ISE D I SCON­

N ECTED FROM THE PR IMA R Y  POWE R C iRCU IT FO R 

COM PLETE SA FETY O F  TEST PE RSO N N E L . 

When the ci rcuit break er i s  stati on ary m ounted, it i s  n eces­

sary to p hy si cally di sconn ect the pri m ary cables or to 

otherwise open the ci rcuit on both si des of  t he ci rcuit 

breaker. 

When t he cirucit break er i s  the drawout typ e, t he ci rcuit 

break er should be withdrawn to t he test p osi ti on to i solate 

t he pri m ary circuit. 

When t he break er i s  electri cally operated, t he control p ower 

can be retai n ed for ease of operati on of t he circuit break er 

durin g  t estin g. 

Test Set Connections 
Place t est set p ower swi t ch in the O F F  posi ti on .  R em ove 

the wi rin g  harn ess cable conn ector from t he soli d state tri p  

un it an d p lug in  the test cable (J 2) i n  i t s  p lace. C onn ect test 

cable (J3) to the wi rin g  harn ess connector. (T he J 3  cable i s  

not required i f  on ly a ben ch test of the soli d state trip  uni t  

i s  bei n g  run ). R un the test set li n e  cord (J 1) to a 120V 

sour ce. 

R em ove the p last i c faceplate cover from the trip unit .  

Test Procedures 

I n  testin g  a parti cular fun cti on ,  it m ay be necessary to 

m ove the tap p lugs of the other fun cti on s to their TEST 

p ositi on s; ther efor e, THE E X I ST I N G  S ETTI NGS O N  T H E  

I i 
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T R I P  U N I T  M UST B E  NOTED B E F O R E  MOV I N G  T H E  

TAP PLUGS S O  THAT TH E Y  C A N  B E  R ESTO R ED TO 

T H E I R PROPER POSITIONS AT T H E  CONCLUS I O N  OF 

T EST I N G .  T he tap p lugs of these elem ents should not 

m er ely be r em oved, as this causes the function to rever t to 

its minim um setting. The TEST p osition defeats the funct· 

ion, thereby preventing interference with the elem ent under 

test. 

CAUTION CAUTION CAUTION CAUTION 

TAP PI NS M U S T  B E  R EMOVED F R OM TH E TEST 
LO CATIONS AND R ETU R N ED TO TH EI R PROPE R  

POSI TIONS PR I O R  TO PLAC I NG TH E B R EAKE R  B AC K  

I N  S E R V I C E .  

T he C LOSE lamp m ust b e  lighted at the start o f  any test. I f  

the OPE N  lamp is on, operate the R ESET switch to reset 

the test set and close the sim ulated breaker. C lose the 

p ower circuit break er if desired. I f  the break er is left open, 

the OPEN /CLOSE lights on the test set will sim ulate break · 

er operation. S et the M L  switch to the desi red p osi tion to 

p erm it tripping or block tripping of the p ower circuit 

breaker. 
I f  the solid state trip unit is equipped with optional target 

ind icator s, r eset the targets at the start of each test. The 

appropriate target should be d i splayed when a trip op er­

ation occurs, as y ou test each function. 

A suggested test sheet is shown on page 16. T his m ay be re· 

prod uced and used to recor d y our test results. 

Long-Time Function-Pickup Test 
(a) C heck Table 3 for the exp ected value of current for 

the trip unit setting being tested. N ote that the test 

cur rent value is a function of the LON G -T I M E  pick · 

up tap setting and the AMPE R E  TAP SETT I N G  

switch on the solid state trip uni t. 

(b) Place the M ET ER switch in the H I  p osition, M L  

switch in N T  p osition. 

(c) Place the T R A N SFOR M E R  TEST switch in the O F F  

position. Place the POW E R  switch in the O N  posit· 

ion. A ctuate the R ESE T switch once. 

(d ) Place the F U N CT I O N  switch in the f/JA PU p osition 

(p hase A p ickup ). 

(e) A ctuate and hold the FAU LT switch. I ncr ease the 

test current with the CU R R ENT AD JUST control 

until the L TPU indicator lights. S lowly lower the test 

current until the light goes out. S lowly raise and low­

er the test current to determine the ex act op erating 

point. R ead the pick up current on the amm eter and 

compare to the exp ected value. 

( f) R elease the FAULT switch and return the CU R R E NT 

AD JUST control to z ero. 

(g) R ep eat step (e) for the phase B p osition and again for 

the phase C p osition of the F U NCTI O N  switch. 

Long-Time Function-Time Delay Test 

IB 6.1.1.7-2 

Page 13 

(a) C heck T able 4 for the required value of test current 

and for the exp ected value of tim e delay , for the 

LO NG -T I M E  settings being tested . M ove the SHORT 

T I M E, G RO U N D, and I NST . tap pins to their TES 1  

p ositions i f  necessary to p revent inter ference with the 

test of the LO NG -TI M E  F U NC TI ON .  

(b) Place T I M E R  and M ET E R  switches in the app ropr i· 

ate positions for these values; usually TI M E R  will be 

H I ,  M E TER will be LO.  

(c) TR ANSFO R M E R  TEST switch O F F ;  POWE R switch 

O N .  

(d) O bserve the p osition of the AMPE R E  TAP selector 

switch on the solid state trip unit. I f  it is in the higher 

of its two posi tions, p lace the F U NCT I O N  switch in 

the SET H I  p osition; if in the lower p osition place the 

F U NCT I O N  switch in the SET LO p osition. 

(e) A ctuate and release R ES ET switch. 

(f) A ctuate and hold the F A U L T  switch. I ncrease the 

test cur rent to the required value using the CU R R ·  

E NT AD JUST and observing the AM M E TE R .  

(g) R elease the FAULT switch and p lace the F U NCT I O N  

switch i n  the TEST (/) (test phase) p osition. 

(h) A ctuate and hold the FAU LT switch until the OPE N  

lamp lights and the T I M E R  stop s. (The p ower circuit 

break er should also have tripp ed if the M L  switch was 

in the TR I P  p osition). 

(i) R elease the FAU L T  switch and return C U R R E NT 

A D JUST to z ero position. 

(j )  O bserve the TIMER disp lay and compare the test val· 

ue to the exp ected value. 

(k ) O ther p oints on the operating curve can be check ed if 
desired by selecting additional test cur rent points a nd 

repeating step s (a) through (j). R EPEA TED TES TS 

A T  H I G H  M U L TIPLES A R E  NO T R ECOM ME N D ED 

D U E  TO TH E TH E R M AL S TR ESS TO T H E  I NPU T 

S TAG E CO MPO N E NTS. A L LOW TI M E  FOR COO L ·  

lNG B E TW E E N  TESTS. 
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TABLE 3: TEST CURRENTS FOR LONG-TIME PICKUP FUNCTION 

LSS LONG-TIME 

PICKUP Tap 0.6 0.7 0.8 

Setting 

LSS Pickup Current 

TAP SELECTOR Nominal 
0.55 A 0.66 A 0.75 A 

Switch in Pickup Current 0.4 7 to 0.56 to 0.64 to 
Low Current Allowable Range 0.63 A 0.76 A 0.86 A 
Position (See Note 1) 

LSS Pick up Current 
1.40 A 1.60A 

TAP SELECTOR Nominal 
1.20 A 

Switch in Pickup Current 1.02 to 1 .19 to 1.36 to 
High Current Allowable Range 1.38 A 1.61 A 1.84 A 
Position (See Note 1) 

Note 1: Allowable range is based on-+:. 15% tolerance around nominal value. 

0.9 1.0 

0.86 A 0.98 A 

0.73 to 0.83 to 

0.99 A 1.13 A 

1.82 A 2.06A 

1.54 to 1. 75 to 

2.09 A 2.38 A 

TABLE 4: TEST CURRENTS AND EXPECTED TIME DELAYS FOR LONG-TIME DELAY TEST 

LSS LONG TIME 

PICKUP SETTING 
0.6 0.7 0.8 0.9 1.0 

LSS SETTING TEST LEVEL 

Test Current LSS TAP 3 multiples 63 ma 76 ma 88 ma 101 ma 115 ma 
SELECTOR 

for Switch in 6 multiples 135 ma 161 ma 180 ma 213 ma 242 ma 
Low Current 

LONG- TIME Position 10 multiples 238 ma 285 ma 327 ma 375 ma 417 ma 

DELAY LSS TAP 3 multiples 141 ma 167 ma 193 ma 221 ma 249 ma 
SELECTOR 

Test Switch in 6 multiples 296 ma 348 ma 395 ma 454 ma 518 ma 
High Current 

(see note 2)  Position 10 multiples 515 ma 609 ma 704 ma 798 ma 897 ma 

Expected 3 multiples 16-26 seconds 

TIME DELAY 

for 6 multiples 5-7 seconds 

LSS- 1 

LSS- 1G 
10 multiples 1.4-2.5 seconds 

ONLY 

3 multiples 8 -1 2 seconds 

MIN DELAY 
6 multiples 2-3.3 seconds 

Expected Setting 
10 multiples 0.7 -1.2 seconds 

TIME DELAY 3 multiples 20-35 second� 

for INT DELAY 
6 multiples 5-8 seconds 

Setting 

ALL OTHER 10 multiples 1.7-2.8 seconds 

UNITS 3 multiples 60-95 seconds 
MAX DELAY 

6 multiples 15-25 seconds Setting 

10 multiples 5.2- 8.5 seconds 

NOTE 2: With TAP SELECTOR in the LOW position, FUNCTION switch must be in SET LO position to set the test current. With TAP 

SELECTOR in the High position, Function switch must be in SET HI position . 

NOTE 3: Repeated tests at high multiples are not recommended due to the thermal stress to the input stage components. 

Allow time for coolin g between tests. 
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TABLE 5: TEST CURRENT FOR SHORT-TIME AND INSTANANEOUS PICKUP FUNCTIONS 
AND SHORT-TIME FUNCTION 

LSS I NST. or 

SHORT-TI M E  2 3 4 5 6 

PI CKUP Tap S etting s 

Pickup C urrent 
69 ma 108 ma 146 ma 191 ma 225 ma 

LSS - Nominal 

TAP S ELECTO R Pickup C urr ent 
S witch in 58 to 92 to 124 to 162 to 191 to 

Allowable R ang e 
79 ma 124 ma 168 ma 220 ma 259 ma L ow C urrent (See Note 4) 

Position Test C urrent for 
SHORT-TI M E  D elay 104 ma 162 ma 220 ma 287 ma 337 ma 
Test (See Note 5) 
Pick up C urrent 

156 ma 238 ma 319 ma 4 00 ma 488 ma 
LSS - Nominal 

TAP S E LECTOR Pick up C urrent 133 to 202 to 271 to 34 0 to 415 to 
Switch in A llowable R ange 179 ma 284 ma 367 ma 460 ma 561 ma 
H igh C urrent (See Note 4) 

Position Test C urrent for 
SHO RT-TI M E  D elay 234 ma 357 ma 478 ma 600 ma 732 ma 
Test (See Note 5) 

Exrcected Time M I N  D E LA Y  0. 08 to 0. 1 7 seconds 
D e  a� F or I NT D E LAY 0.20 to 0.32 seconds SHO T-TIM E  
D elay Test MAX D E LA Y  0.35 to 0.50 seconds 

Note 4: A llowable rang e is based � 15% tolerance around nominal v alue. 

Note 5: Th e sugg ested test current sh own is 1.5 multiples of pick up. 

7 

267 ma 

227 to 

307 ma 

- -
402 ma 

560 ma 

476 to 

644 ma 

84 0 ma 

186.1.1.7-2 

Pag e 15 

10 12 

380 ma 470 ma 

323 to 4 00 to 
456 ma 566 ma 

570 ma ----

820 ma 990 ma 

697 to 841 to 

943 ma 1138 ma 

--- - - -----
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TEST SHEET 

Breaker Designation Trip Unit Type __________ _ 

Breaker Serial Number--------------- Trip Unit Serial Number __ _____ _ 

Trip unit AMPERE TAP switch setting ------- amperes. 

LONG-TIME FUNCTION 

PICKUP Tap Setting----------­

PICKUP Test Current 

DELAY Setting ________ __ _ 

Allowable Range 

(from table 3) : 
Phase A---­

PhaseB---­

Phase C----

LONG-TI ME DELAY 

Test Value 

Test Current Allowable Delay 

(from table 4) 

INSTANTANEOUS FUNCTION 

PI CKUP Tap Setting--------­

PICKUP Test Current 

Allowable Range 

(from table 5) 

SHORT-TIME FUNCTION 

Test Value 

Pass/F ai I 

Test Value Pass/Fail 

Pass/Fail 

PICKUP Tap Setting----------­

PI CKUP Test Current 

DELAY Setting -----------

Allowable Range 

(from table 5) 

SHORT-TI ME DELAY 

Test Value 

Test Current Allowable Delay 

(from table 5) 
-------- ----------

GROUND FAULT FUNCTION 

Pass/Fail 

Test Value Pass/Fail 

PICKUP Tap setting ----------­ DELAY Setting-----------

PICKUP Test Current 
Allowable Range 
(from Table 6) 

GROUND DELAY 

Test Value 

Test Current Allowable Delay 

(from Table 6) 

TRANSIENT TEST 

Pass/Fail 

Pass/Fail 

Test Value Pass/Fail 
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TABLE 7: TEST CURRENTS FOR GROUND PICKUP AND GROUND DELAY FUNCTIONS 

LSS GROUND PICKUP 1200 1000 900 800 600 
TAP SETTING Amp Amp Amp Amp Amp 

CI RCUI T BREAKER 

FRAME SIZE 

Pickup Current 
220 ma 

---- ---- ----
100 ma 

(nominal) 

Pickup Current ---- ---- ----

200 Allowable range 
187 to 85 to 

AMP (see note 6) 
253 ma 115 ma 

Test Current for 

GROUND DELAY 440 ma ---- ---- ---- 200 ma 
Test (see note 7) 
Pickup Current ---- ---- ----

(nominal) 
218 ma 98 ma 

Pickup Current ---- ---- ----

185 to 83 to 800 Allowable Range ---- ---- ----

AMP (see note 6) 251 ma 113 ma 

Test Current tor 

GOUND DELAY 436 ma ---- ---- ---- 196 ma 
Test (see note 7) 
Pickup Current 94 ma 

---- 64 ma ---- 40 ma 
(nominal) 

Pickup Current ---- ----

1600 Allowable range 80 to 54 to 34 to 

AMP (see note 6) 108 ma 74 ma 46 ma 

Test Current for 

GROU;·JD DELAY 188 ma ---- 128ma ---- 80 ma 
Test (see note 7) 
Pickup Current 

58 ma 
----

(nominal) 
4 1  ma 

----

25 ma 

Pickup Current for 4 9  to 
---- 35 to ---- 21 to 2500 Allowable Range 67 ma 47 ma 29 ma 

AMP (see note 6) 
Test Current for 

GROUND DELAf 116 ma ---- 82 ma ---- 50 ma 
Test (see note 7) 
Pickup Current ---- ----

(nominal) 
43 ma 39 ma 27 ma 

-

3000/ Pickup Current for 
36 to 33 to 

----- 23 to 
----

3200 Allowable Range 
50 ma 45 ma 31 ma 

AMP (see note 6) 
Test Current for 

GROUND DELAY 86 ma 78 ma ----- 54 ma -----

Test (see note 7) 
Pickup Current ----- -----

(nominal) 31 ma 24 ma 19 ma 

4000/ Pickup Current for 26 to 20 to ----- 16 to -----

4200 Allowable Range 36 ma 28 ma 22 ma 
AMP (see note 6) 

Test Current fa-
tROUND DELAY 62 ma 48 ma 
see note 7) 

----- 38 ma -----

Expected Time 

Delay for MIN DELAY 0.05 to 0.17 seconds 

GROUND DELAY I NT DELAY 0.18 to 0.32 seconds 

Test MAX DELAY 0.35 to 0.50 seconds 

Note 6: Allowable range is based on ::_ 15% tolerance around nominal value. 

Note 7: The test current shown is 2.0 multiples of pickup. 

500 
Amp 

----

----

----

----

----

----

----

----

----

----

----

----

----

15 ma 

13 to 

17 ma 

30 ma 

10 ma 

8 to 

12 ma 

20 ma 

300 
Amp 

43 ma 

36 to 

50 ma 

86 ma 

43 ma 

36 to 

50 ma 

86 ma 

18 ma 

15 to 

21 ma 

36 ma 

10 ma 

8.to 

12 ma 

20 ma 

----

-----

-----

- ----

-----

-----

100 
Amp 

13 ma 

11 to 

15 ma 

26 ma 

11 ma 

9 to 

13 ma 

22 ma 

----

----

----

----

----

----

----

-----

-----

-----

-----

-----

186.1.1.7-2 

Page 17 
www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



18 6.1.1.7-2 
Pag e 18 

Instantaneous Function - Pickup Test 
a) Check Table 5 f or th e ex pected val ue of current for 

th e trip unit setting being tested. Note th at th e test 

curr ent val ue is a f unction of th e I NST. pickup tap 

setting and th e AM PE R E  TAP SETTI NG switch on 

th e solid state trip unit. M ove th e SHORT-TI M E ,  

G R OUND, and LO NG-TI M E  tap pins to th eir TEST 

positions if necessary to prevent interference with th e 

test of th e I NSTANTANEOUS function. 

b) Pl ace th e M ETE R switch in th e most approp riate pos­

ition for th e ex pected value of test current; usually it 

will be LO. 

c) Pl ace th e TRA NSFO R M E R  TEST switch i n  th e O F F  

position. Pl ace th e POWE R switch in the ON posit­

ion. 

d) Place th e F U NCTI O N  switch in th e TEST (/) ( test 

ph ase) position. A ctuate th e R ESET switch once. 

e) A ctuate and h ol d  th e FAU LT switch. O bserve th e 

A M M ETE R reading and increase th e C U R R E NT AD­

JUST control until th e unit trips. R el ease th e FAULT 

switch .  Compar e  th e val ue of test cur rent at th e trip 

point to th e ex pected value. DO NOT HOLD TH E 

F A U LT SWI TCH DOWN FOR M O R E  THAN 5 SEC­

O NDS. WAIT 30 SECONDS B E F O R E  R EPEATI NG 

TH IS  TEST. 

f) R eturn C U R R E NT ADJUST to zero. 

Short Time Function - Pickup Test 
a) Ch eck Table 5 for th e ex pected value of current for 

th e trip unit setting being tested. Note th a
·
t th e test 

current val ue is a function of th e SHORT-TI M E  pick­

up tap setting and th e A M PE R E  TAP SETTI NG 

switch on th e solid state trip unit. M ove th e LONG 

TI M E ,  G RO U ND, and I NST. tap pins to th eir TEST 

positions if necessary to prevent interference with th e 

test of th e SHORT-TI M E  function. 

b) Pl ace th e M ETE R switch in th e most appropriate pos­
ition for th e ex pected value of test current; usually 

th is wil l be LO . 
c) Pl ace th e TRANSFO R M E R  TEST switch in th e O F F  

position; th e POWE R  switch i n  th e ON position. 
d) Place th e F U NCTI O N  switch in th e TEST (/) ( test 

ph ase) position. A ctuate th e R ESET switch once. 

e) A ctuate and h ol d  th e FAU LT switch . O bserve th e 

A M M ETE R r eading and increase th e CU R R ENT AD­

JUST control until th e unit tri ps. R elease th e FAULT 

switch . Compar e  th e value of test cur rent at th e trip 

point to th e ex pected value. DO NOT HOLD TH E 

FAULT SWI TCH DOWN FOR MOR E THAN 5 SEC­

O NDS. WAIT 30 SECONDS B E F O R E  R EPEATI NG 

TH I S  TEST. 

f) R eturn C U R R E NT ADJ UST to zero. 

Short-Ti me Function - Time Delay Test  

a) Ch eck Tabl e 5 for th e r eq uired val ue of test current 
and for th e ex pected value of time del ay for th e 

SHORT-TI M E  setting s being tested. 

b) Pl ace TI M E R  and M ETE R switch es in th e most ap­

propriate positions f or th ese values; usual ly both wi I I  

b e  LO. 

c) TRANSFO R M E R  TEST switch O F F ;  POWE R  switch 

O N. 

d) O bserve th e position of th e AMPE R E  TAP sel ector 

switch on th e sol id state tr ip unit. I f  it is in th e h igh­

er of its two position, place th e F U NCTI O N  switch in 

its S ET HI position; if in th e l ower position, place th e 

F U NCTI O N  switch in th e S ET LO position. 

e) A ctuate and r elease R ESET switch . 

f) A ctuate and h ol d  th e FAU LT switch. I ncrease th e 

test current to th e req uir ed val ue using th e CU R R ­

E NT ADJUST and observing th e A M M ETE R .  

g )  R el ease th e F A U LT switch and pl ace th e F U NCTIO N  

switch in th e TEST C1J position. 

h )  A ctuate and h old th e FAU LT switch until th e OPE N  

lamp l igh ts and th e TI M E R  stops. 

i) R el ease th e FAU LT switch and return th e C U R R ENT 

ADJUST to z ero. 

j) 0 bserve th e TI M E R  displ ay and compare th e test val­

ue to th e ex pected val ue. 

G round Fault Function - Pickup Test 

a) Check Table 6 for th e ex pected value of current for 

th e trip unit setting being tested. M ove th e LONG 

TI M E, SHORT-TI M E ,  and I NST tap pins to th eir 
TEST positions if necess ary to pr event i nterfer ence 

with th e test of th e G RO U ND function. 

b) Place th e M ETE R  switch in th e LO position. 

c) Place th e TR ANSFO R M E R  TEST switch in th e O F F  

position, POWE R  switch in th e ON position. 

d) Pl ace th e F U NCTI ON switch in th e TEST G ND pos­

ition. A ctuate th e R ESET switch once. 

e) A ctuate and h ol d  th e FAU LT switch . O bserve th e 

A M M ETE R reading and increase th e CU R R E NT AD­

JUST control until th e unit trips. R el ease th e F A U LT 
switch . Compare th e val ue to test current at th e trip 

point to th e ex pected val ue. DO NOT H O LD TH E 

FAULT SWI TCH DOWN F O R  M O R E  THA N  5 SEC­

O NDS. WAI T 30 SECO NDS B E F O R E  R EPEATI NG 

TH I S  TEST. 

f) R eturn C U R R E NT ADJ UST to zero. 
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Ground Fault Function - Time Delay Test 
a) Ch eck Table 6 for the required val ue of test current 

an d th e exp ected val ue of t ime delay. 

b) Place TI M E R  and M ETE R switch es in th e most ap­

propriate p osition s for th ese values; usually both will 
be LO. 

c) TRANSFO R M E R  TEST swit ch O F F ;  POWE R  switch 

O N. 

d) Place th e G R OUND PIC K U P  tap pin on th e unit un­

d er test to its TEST position , so that th e test current 

may be set with out trippin g th e un it. 

e) Place th e FUNCTI ON switch in th e TEST G ND pos­

ition. Actuate th e R ESET swit ch on ce. 

f) Actuate an d h old th e FAU LT switch . U sin g th e C U R ­

R ENT ADJ UST control, in crease th e test curr ent t o  

th e required value. R elease th e FAU LT switch . DO 

NOT TAKE MOR E THAN 5 S ECONDS TO SET 

TEST CU R R E NT. 

g) R eturn th e G RO UND PI CKUP t ap pin to it s correct 

settin g. 

h )  Actuate and h old the FAU LT switch until the OPE N  

lamp lights and t h e  TI M E R  stops. 

i) R elease th e FAULT swit ch and return th e CU R R ENT 

ADJUST to zero. 

j) O bserve th e TI M E R  d ispl ay and compare th e test val­

ue to th e exp ected value. 

Transient Test 

Th e purpose of this test is to confirm that the sol id state 

trip unit h as suf ficient tran sient immunity to with stan d  

tran sients with out in correct trippin g. 

a) Place all tap p in s  in their origin al location s. 

b) Place M ETE R switch in LO p osition; TRANSFORM­

ER switch off;  POW E R  switch on. 

c) Pl ace th e F UNCTION switch in th e TEST (/) position. 
d) Actuate and h old th e FAU LT switch . O bserve th e 

AMM ETE R ;  usin g the C U R R ENT ADJUST set 20 
mil liamperes. 

e) Contin ue to h ol d  th e FAU LT switch and actuate the 

TRANSI E NT TEST swit ch. A tr ip op eration sh oul d 

n ot occur. 

f) I f  th e trip unit in cl ud es a G R OU ND FAULT fun c­

tion , p lace th e FUNCTI ON swit ch in TEST G ND pos­

tion. 

g) Actuate and h old th e FAU LT switch . O bserve th e 

AMM ETE R an d adj ust th e test current to 5 mil liam­

peres. 

h)  C ontinue to h old the FAU LT switch and actuate th e 

TRANSI E NT TEST switch . A trip operation sh ould 

n ot occur. 

Magnetic Latch Trip Test 

IB 6.1.1.7-2 
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Th e purpose of this test is to con firm the op er ation of th e 

magn etic lat ch by d irectly tripping it with th e test set. 

a) C l ose th e power circuit breaker. 

b) Place M ETE R switch in H I  p osition; TRANSFO R M­

E R  SW ITCH off;  POWE R  switch on . 
c) Place the F U NCTI ON switch in th e . (/)A PU p o­

sit ion ; M L switch in the TEST position ; CU R R E NT 

ADJUST at z ero. Operate R ESET switch on ce. 

d) Actuat e an d h old th e FAU LT switch . O bserve th e 

AM M ETE R an d in cr ease th e test current  slowly un­

til th e power circuit breaker trip s. Th e test cur rent at 

the t rip p oint sh oul d be 0.75 amp eres or l ess. 

e) R eturn CU R R E NT ADJ UST to zero; M L  switch to 

TR I P  or NT p osition . 

WARNING WARNING WARNING WARN ING 

AT THE CONCLUSION OF TESTING YOU MUST: 

1 .  R ESTO R E  AL L TAP PI NS ON TH E SO L I D  STATE 

TR I P  U NIT TO TH E I R  CO R R ECT POS ITI O NS SO 

THAT PROPE R PROTECTI ON AND COO R D I NA­

TIO N  I S  MAI NTAI NED .  TAP PI NS M UST NOT B E  

L E FT I N  A TEST POSITI O N. 

2. R ESET TAR G ETS ON TR I P  UNI TS. 

3. R EPLACE TRANSPAR ENT COV E R  O N  SO L I D  

STATE TR I P  UNI T. 

4. R EMOVE TEST CAB LES. 

5. R EMATE B R EAK E R  HAR NESS CONNECTO R TO 

CO NNECTO R ON TH E SO L I D  STATE TR I P  U NIT. 

SEC U R E  W I TH RETAI NI NG C L I P. 

PRIMARY CUR.R ENT TESTING 

Th e p rimary test method is d esirable periodically ,  wh en the 

proper h igh current test equipment is  available, sin ce all ele­

ments of th e circuit breaker are tested at on e time, simul at­
ing actual service con d ition s as closely as p ossibl e. 

NOTE : Wh en a low voltag e  - h igh cur rent test set is us­

ed, th e resul tant test current is not perfectly sinusoid al . 

This can cause apparent errors in test result s, particular ly 

wh en ch ecking th e G ROUND fun ction, sin ce solid- state trip 

d evices are d esigned an d tested in factory in terms of rms 

sin usoid al current, in accor d an ce with st an d ard s. 
H owever, even with the d eficien cies n oted, th e p rimary test 

meth od i s  stil l valuable in ch eckin g all compon ent s  in th e 

circuit breaker f rom termin al to termin al. 

Th e followin g guid e lin es are p rovid ed for in formaton . 

1. Test Eq uipment - The test equipment should be a 60 

Hz .  power supp ly capable of supply ing sin gle ph ase, 

h igh current at low voltage. C urrent output sh oul d be 
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adjustable wit h a mm1 mum curr ent requi rement of 

600% of maximum s ens or rati ng. This is bas ed on 

checki ng t he instantaneous element for pickup at ap­

prox i mat ely four ti mes rati ng and checki ng t he short­

time d el ay element set at f our ti mes rati ng with cur­

rent at 1% times the setti ng. The t est equipment 

s hould be capable of mai ntai ni ng the i nstantaneous 

and short-ti me test currents f or mi ni mum of two sec­

onds which is the ti me all otted for adj usting the test 

eq ui pment to t he c orrect curr ent val ues. The eq uip­

ment s houl d contain a ti mer which wil l op er ate d ur­

i ng curr ent f low and be capabl e of accurately meas­

uring ti mes between .05 and 300 seconds .  

2 .  C onnect t h e  upper and lower br eaker termi nals of 

one () ol e  to the test unit. I f  the breaker and test unit 

are not equi pped with stab ad apters, us e ca ble or bus 
o1 su f fici ent s ize and as s hort as possible to hol d heat 

rise and voltage drop to a mi nimum. 
3. A ft er each t est t hat res ults i n  the breaker tripping, re­

�l osi ng t he br eaker is req ui r ed befor e pr oceed ing with 

the next test. 

4.  Si nce  much of the testing is d one with curr ents ex­

c eed i ng the conti nuous current rati ng of the ci rcuit 

breaker, car e s houl d be ex ercised i n  not over heati ng 

it. A llow suffici ent c ool i ng time between tests. 

5. A fter c onclus i on of the tests, make sure the tap pl ugs 

are r es et to the req uired operati ng setti ng. 

6. I n  ord er to s ave ti me and to keep the breaker from 

overheating, the tests are mad e at one settin'g. F rom 

ex perience, i f  the s olid-state trip d evice checks out at 

one cali bration s etting with an overcurrent thro ugh 
the breaker, the device wi l l  also check out at other 
calibrati on s ettings and overcurrents. Therefor e, 
300% overcurr ent is used as representative for l ong­

ti me d el ay and 150% ( of SHORT-TI M E  calibrati on 

sett i ng) for short-ti me d elay testi ng. 

7. D ue to extensive eq uipment required, fi eld test ing for 

res ettable d elay is not j ustified and , ther efor e, not 

c over ed by this proced ur e. 

8. C lean C ont acts - The arc c ont acts wi ll become mark­

ed from repeated tests and at the l ow volt age test val­

ues, t he curr ent tends to mark the mai ns as wel l. 

C lean with non- metallic materi al such  as "Scotch­

B rite" .  B l ow r esid ue from the br eaker before placing 

in service. 

Note for Testing Models Equippped With G round 

F or LSS mod els s o  eq uipped, t he ground tri p function must 

be d efeated in or d er t o  test t he other functi ons. F or pri­

mary current testi ng; ground functi on d efeat must be 

accompl is hed by usi ng a s peci al cable, part number 611786-

T1. This cable is i ns erted t emporarily i n  t he circuit between 

the tri p unit and the breaker wi ri ng harness. ( NOTE :  

Placi ng t he G RO U ND tap pi n i n  its TEST positi on i s  not 

s uffici ent t o  properly d efeat G ROUND when per forming 

pri mary current testi ng) .  

As an ex ampl e of t his  t est proced ure, c ons i d er a L K-16 

breaker eq ui pped with ty pe LSS-5G s oli d stat e  tri p d evice. 
The setti ngs are: 

A mpere Tap: 1600 amps 

L ong-Time: 

Pickup 1600 amps ( 1.0 x 1600) 

D elay M i n  B and 

S hort-Ti me: 

Pickup 

D elay 

I nstananeous :  

Pickup 

G round : 

Pickup 

D elay 

6400 amps (4 x 1600) 

I nt. B and 

16,000 amps ( 10 x 1600) 

300 amps 

M ax .  B and 

B efore testi ng the LONG -TI M E ,  SHORT-TI M E ,  and I N­

STANTA NEOUS functions, y ou must d efeat G RO U ND .  To 

d efeat t he ground functi on, remove t he connector from t he 

t op of the tri p unit, and plug it i nto t he male c onnector of 

test cabl e 611786-T1. Then plug the female c onnector of 

the test cable i nto the tri p unit.  B E  S U R E  A L L  CONNEC­

TO RS A R E  PROPE R LY MATED B E F O R E  APPLY I NG 

TEST CU R R E NT. 

F or t he long t i me test, us e test current of 3 x 1600 = 4800 

amps. Since  this is below the short-ti me and i nstant aneous 

setti ngs, they need not be changed for the t est. The break­

er should open after the ex pirati on of t he long-time mini­

mum d el ay of 8 t o  12 seconds. 

To test s hort ti me functi on, us e a t est current of 1.5 x 

6,400 = 9,600 amps. The d elay s houl d be from 0.20 t o  0.32 
sec onds. 

Use the test current of 1.5 x 16,000 = 22,000 amps to t est 

t he i nstantaneous. D elay s hould be less t han 0.05 s ec onds 

plus t he d elay error of the test s et ti mer. 

I n  ad d iti on to t he ti mi ng tests, t he pickup currents may 

als o  be checked, i f  d esired. The tolerance  on long-ti me pick­

up is -0% to +20%. F or s hort-time and i nstantaneous 

pic kups t he tolerance is ±1 0%. The s hort-ti me and i nstan­

taneous pickups may" be measured by i ncreasi ng the c urrent 

unti l the breaker tri ps.  R E PEATED TESTS AT H I G H  

M U LTI PLES A R E  NOT R ECOMM E ND E D  D U E  TO TH E 

TH E R MA L  STR ESS TO TH E I NPUT STA G E  COMPO­

NENTS. A L LOW TI M E  FOR COO L I NG B ETWE EN 

TESTS. 

L ong-ti me pickup may be d etermi ned by c onnecti ng a 

hi gh i mpedance VOM t o  t he pi n j acks i n  t he s peci al test 

cabl e. As t he t est current is i ncreased, t he voltmeter will 

s ud d enly i ncreas e its read i ng from z er o  v oltages to approxi-www . 
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mately 0.5 vol ts . This is the pickup p oint. D o  n ot leave the 

VOM conn ected when makin g time d elay tes ts as it may 

affect the accuracy of the timin g circuits.  F or our ex amp le, 

p ickup should occur between 1 600 an d 1 920 amp eres . 

B ef ore tes ti n g  the G ROUND fun ction , remove the special 

test cable, reconn ect the break er wirin g harn ess conn ector 

to the trip unit. B e  sure the conn ector is p rop erly mated 

an d s ecured with the retainin g cl ip. F or our exampl e, the 

groun d p ickup tap p in is in the 300 amp. p os ition . Use 

a tes t curren t of 2.0 x 300 = 600 amps. to test G ROUND .  

The d el ay s hould b e  between 0.35 an d 0.50 s econ ds with 

the d elay s et at MAX. G roun d p ickup may be tested by 

in creas in g  the curren t grad ually f rom a low l evel until the 

break er trips. The toleran ce on groun d p ickup is ±1 0%. 

Primary Testing of a Four-Wire Double-Ended Substation 
(DE4W) Breaker 

M ain an d tie break ers of a 4-wire d oubl e en d ed sys tem 

s ense groun d faults f rom curren ts through the n eutral sen­

s or on ly. A groun d faul t curren t can be simulated usin g a 

spare n eutral s ens or aroun d the curren t s ource bus. 

T his n eutral sensor is conn ected to the trip unit by means 

of a special tes t cabl e, part n umber 61 1 786-T2. This tes t 

cable is ins erted temp orarily in the circuit between the trip 

unit an d the breaker wirin g harn ess. T he secon d ary of the 

n eutral sensor bein g us ed for tes tin g is then conn ected to 

the two f ree wires on the tes t  cable. CAUTION: DO NOT 

A PPLY TEST CU R R ENT U NT I L  TH E SECONDA RY 

I S  CONNECTED TO TH E T EST CAB L E  AND ALL 

CONNECTO RS ARE PROPE R LY MATED.  

U p on comp letion of  tes ts ,  remove the sp ecial tes t cable 

from the circuit an d reconn ect the break er wirin g harn ess 

to the trip unit. B e  sure the conn ector is p roperly seated 

an d secured with the retain in g clip. 
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WA R N I NG WAR N I NG WAR N I N G  WAR N I NG 

AT THE CONCLUSI ON OF TESTI NG YOU MUST: 

1 .  R ESTO R E  A L L  TAP PI NS ON T H E  SO L I D  STATE 

T R I P  U N I T  TO TH E I R  CO R R ECT POS I T I O NS SO 

THAT PROP E R  PROTECT I O N  A N D  COO R D I NA­

T I O N  I S  MAI NTAI N E D .  TAP PI NS M UST NOT B E  

L E FT I N  A T EST POSIT I O N .  

2. R ESET TAR G ETS O N  TR I P  U N I TS. 

3. R EPLACE TRANSPA R ENT COV E R  ON SO L I D  

STATE T R I P  U NIT.  

4.  R E M OV E  T EST CAB LES. 

5. R EMATE B R EA K E R  H A R NESS CONNECTO R TO 

CO NNECTO R ON TH E SO L I D  STATE T R I P  U NI T .  

SECU R E  W I T H  R ETA I NI NG C L I P. 

MAl NTENANCE 

1. R enewal Parts 

S hould an LSS trip un i t  or 505 tes t s et n ot fun ction p roper­

ly ,  we recommen d that the un it be returned to the factory 

f or repai r. I mmediate rep lacemen t of an LSS trip unit can 

be mad e av ail able from the factory . O rd er through y our 

n eares t  Sal es O ffice. S tate the M FG .  NO. f rom the n ame­

pl ate s tick er on the f ron t p lan el of the LSS un it. T he in­

operativ e  trip un i t  can then be repaired an d retain ed as a 

sp are. 

Certain parts , such as the test  cables ,  can be ord ered for the 

505 test set. Con tact y our n earest  D istrict O f fice. 

2. Test Se t Cal ibratio n Testing 

I f  d es ired the tes t  set may be return ed to the factory for 

re- certification of calibration accuracy. C on tact the n eares t 
D istrict O ffice. 
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