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1 . GENERAL 

The SE-1 34C is a microprocessor-based, combination 
ground- fault and gro und-wire monitor fo r resis tance
grounded systems. It has a switching power supply that 
accepts a wide range of ac and de voltages, its 
specifications apply over an indus trial temperature range 
at high humidity, and it meets the IEEE surge-withstand
capability tests (oscillatory and fi-1st transie nt) fo r 
protective relays and relay syste ms. Isolated. normally 
open and norma lly c losed contacts arc prov ided for 
contactor control or for shun t or undervoltagc operation 
in a breaker-trip circ uit. A ll operating condi tions arc 
c learly annunciated and two Form C contacts arc 
provided for remote indication. The SE- 134C is housed 
in an anodized extruded-a luminum e nclosure. and all 
connections arc made with plug-in. w ire-clamping 
termina l blocks. Provis ion is made fo r both pane l and 
surface mounting. 

The ground-fault c ircuit detects fundamenta l-
freq uency, zero-sequence current with a window-type 
current sensor and it verifies that the current sensor is 
connected and not shorted. A de fi nite-time characteristic 
with II trip levels and II trip times a llows coord ination 
in virtual ly any resistance-g rounded system. J\ lthough 
othe r current sensors may satisfy the verification c ircuit, 
only SE-CS I 0-serics sensors have characteris tics that 
meet system specifications. C urrent-sensor verification 
can be d isabled for a g round-check-only application. 

Tile ground-check circui t has an open-circuit voltage o r 
24 Vdc. which is not a hazard to personne l. and it has a n 
output drive c urrent above 100m/\ fo r optimum 
performance in s lip-ring, commutated-load. and high
induced-ac applications. Features include an externally 
accessible g round-c heck fuse, a resistance-insert ion test, 
3-kV isolation between th e g round-check loop and the 
moni tor e lectronics, and a PPI-600V accessory fo r 
parallel-ground-path rejection. A PPI-600V will a lso 
eliminate intcrmachine arcing and prevent stray ac and de 
currents from flowing in the monitored ground wire. 
Unlike ground-check circui ts using other terminat ion 
devices, and especia lly those with phase-reversa l 
switches, a g round-check c ircuit us ing a termination 
device with a Zener characteristic is capable o r loop 
measurements that are independent of current in the phase 
conductors. The SE- 134C ground-check circuit 
recognizes the SE-TA6/\-scries 5.6-volt Zener 
characteris tic as a valid e nd-of-line comple tion. This is 
the only passive characteristic that will satisfy the gro und
check circuit's multi-level drive. allow induced c urrents 
to c irculate in the ground-check loop. survive a phase-to
ground-check fault. a nd clamp the ground-check voltagl.: 
during the fau lt. A lthough a s tandard 5.6-volt Zener 
diode may engage tlJC SE- 134C's ground-check circuit. 
only an SE-T J\6A-serics termination assembly has the 
compensation required to meet system specifications. In 

l'ul>. SJ;- / J4C·lVI. December 16. 20()1). 

select applicat ions, a combinat ion or an SE-TA 12/\ and 
SE-TA 12B Termination Assemblies can be used to 
monitor the cables o r a spl itter box Uunction box) using a 
s ing le SL::- 134C Moni tor. Sec Technical Note GC- 11 , 
availab le at www.startco.ca. 

2. OPERATION 

2 .1 G ROUND-FAULT CIRCUIT 

2 .1 .1 GF TRIP TIME SETTING 

The ground- f;tult c ircuit has a definite-time 
chamcteristic w ith I I settings rrom 0. 1 to 2 .5 seconds. 
T ime-coordinated ground-fault protection requi res the trip 
time to be longer than the trip time of downstream 
ground- fault devices. 

2 .1 . 2 GF T RIP LEVEL SETTING 

T he trip level of the ground-fault circuit is switch 
selectable wi th I I scuings from 0.5 to 12.5 A. A 
minimum tripping ra tio or 5 is n:commendcd to achieve at 
least 80% winding protect ion. and this requires the trip 
level to be less than 20% of the grounding resistor let
throug h current. Suggested trip-level ranges for 5-, 15-. 
and 25-/\ neutra l-g rounding res istors arc indicated on the 
faceplate. A ground- fault trip is latched. requiring a reset. 
J\ c urrent-sensor fai lure wi ll a lso cause a ground-fa ult 
trip. See Section 3. 1 

If the SE- 134C is operated in a ground-check-only 
application and an SE-CS I 0 is not connected. connect 
termina ls 17 and 18 to d isable sensor verilication. See 
J7ig. I . 

2 .2 G ROUND-CHECK C IRCUIT 

T he ground-check loop consis ts of the outgoing 
ground-check conductor, qu ick-coupler connections, tl1c 
SE-TA6A-serics tcnnination assembly. the SE-T J\61\ 
connection to equ ipment frame or ground bus. the 
ground-return path. and th e SE- 134C cable-ground
termina l connect ion to substation ground. 

T he SE-1 34C detects a va lid g round-check loop when 
an SE-T /\6/\-series termina tion assembly is detected in 
the loop and loop rcsistance is less than 28 ohms. The 
loop is not valid if open (or high res istance), or if the 
ground-check conductor is shorted to g round. 

When thc ground-check loop is valid, the SE-1 34C 
ground-check ci rc uit can be tested by pressing the GC 
TEST switch or by short ing GC TEST te rmina ls I I and 
12. This test invalidates Ule loop by inserting 47 n in UlC 
g round-check loop and a tri p should occur in less tl1an 
250 IllS. 

The ground-check circuit is usually operated in the 
non-latching mode; however. it can be operated in the 
latching mode by connecting terminals 14 and 15. 

T he ground-check c ircuit is protected by a 1.5-/\ time
delay ruse ( F I) . 
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If the SE- 134C is used in a ground-fault-only 
application, an SE-TA6A must be connected to the 
ground-check and cable-ground tennina ls to va lidate the 
ground-check circ uit. Sec Fig. I. 

2.3 RESET 

All ground-fault trips arc latching and ground-check 
trips can be latching or non-latching. To reset g round
t;,ult trips or latching ground-check trips, press the 
RESET switch or short the RESET te rminals 9 and 10. 
See Fig. I . 

Cycling the supply voltage will also reset ground-fault 
tri ps; however. if the ground-check circuit is conligured 
for latching fail-safe operation. the ground-check circuit 
will trip whe n supply voltage is applied. 

The s ingle-shot reset circuit responds only to a 
momentary closure: a j ammed or shorted switch will not 
maintain a reset s igna l. 

2 .4 TRIP RELAY 

lsol<ncd. normally open (Trip A. terminals 24 and 25) 
and normally closed (Trip B, terminals 22 and 23) 
contacts arc provided for usc in a contactor- or breake r
control circuit. With no connection between termina ls 12 
and 13, th ~.: SE-1 34C trip relay operates in the fail -safe 
mode. This mode is used with undervoltage devices 
where the trip relay energizes and its normally open 
contact closes if the ground-fault and ground-check 
circ uits arc not tri pped. This mode is recommended 
because: 

Undcrvoltage devices release i r supply voltage 
fai ls. 
Undcrvoltagc ground-check circuits do not a llow 
the power circuit and open cable couplers to be 
energ ized unti I the ground-check loop is veri ficd. 

The fi1 il -sal<: mode or operation o f the SE-1 34C trip 
relay can be used lor shunt-trip circuits with a s tored
energy trip source. In this case. the normally closed trip 
contact is used- the contact opens when the SE- 134C is 
energ ized and the ground-fault and ground-check c ircuits 
arc not u·ippcd. Care must be taken to ensure safe and 
correct opcra1ion during power up and power down. 

Connect terminals 12 and 13 for non-ta il-safe trip relay 
operation with shunt-trip devices. In this mode. the 
normally open trip contact is used- the trip contact is 
closed when a ground-fault or ground-check trip occurs. 

Shunt-trip c ircuits are not fa il-safe and arc not 
recommended because: 

hunt-trip devices do not o perate if supply voltage 
rails. 
Shunt-trip ground-check circuits a llow the power 
circ uit and open cable couple rs to be energized for 
a short interval after supply voltage is applied. 

l'uh. S /i-13·/C-M. /)ec:cmhcr lfi. 211119. 

3. INDICATION 

3.1 GROUND FAULT 

1\ red LED indicates a ground-la ult trip and the 
remote-indication re lay G f- is e nergized when the ground
fa ult circuit is not tripped (Jai l-safe indication-contact 
operation). A g reen LED indicates a current sensor is 
correctly connected. If the SE-CS I 0-series c urrent sensor 
is disconnected or shorted, the green LED will go out and 
the g round-liwlt c ircuit wil l trip. If the sensor fault is 
inte rmittent, the ground-fau lt c ircuit wi ll trip and the 
green LED wi ll flash to indicate that the trip was initiated 
by a sensor fault. 

3.2 GROUND CHECK 

1\ red LED indicates a ground-check trip. A green 
LED indicates a valid ground-check loop and the remote
indication relay GC is energized when the ground-check 
loop is valid ( fail-sa fe ind icat ion-contact operation). Two 
yellow LED"s indicate the s tatus o f an invalid ground
check loop. OPEN indicates the loop res istance exceeds 
the trip resistance and SHORT indicates the ground-check 
conductor is shorted to the ground conductor. A llashing 
yellow LED indicates the corrected cause or a latched 
ground-check trip. 

3.3 POWER 

The green POWER LED indicates that the internal 
power supply is on. 

3.4 DIAGNOSTIC ERROR 
The red DIAGNOSTIC ERROR LED indicates that an 

internal error caused the SE- 134C to trip. Return the 
SE- 134C to the factory if a reset does not clear the trip. 

Induced ac current in the ground-check loop can cause 
the LE D to llickcr. This is a normal condition and does 
not indicate a diagnostic error; the ground-check 
monitoring c ircuit is not a ffected. 

4. INSTALLATION 

4.1 GENERAL 

This ground-fhult ground-check monitoring system 
consists o f an SE-134C Monitor. an SE-CS I 0-series 
Current Sensor. and an SE-T /\6/\-scries Termination 
Assembly connected as shown in f- ig. I. Select 
applications can usc a combination of SE-T A 12A and 
SE-T/\ 1213 Tcnn ination Assemblies. See Technical Note 
GC-1 I. If requ ired. remote indication and reset can be 
with s tandard pilot devices. or with an RK-132 Remote
Indication-and-Reset Kit. 
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4.2 MONITOR 

Each SE-134C is packaged with both panel- and 
surface-mounting hardware. 

O utline and panel-cutout dimensions lor the SE-134C 
arc shown in Fig. 2. To pane l mount the SE-1 34C. insert 
it through the panel cutout and secure it with the lo ur 
supplied 8-32 lockn uts and flat washers. 

All connections to the SE-1 34C arc made through 
plug-in, wire-clamping terminal blocks for 24 to 12 A WG 
(0.2 to 2.5 mm2

) conductors. Each plug-in termina l block 
can be secured to the monitor by two captive screws lo r 
re liable connections in high-vibration applications. 

Outline dimensions and mounting details for surface 
mounting an SE- 134C are shown in fig. 3. Fasten the 
surface-mount adapter to the mounting surface and make 
connections to the adapter terminal blocks. follow the 
instructions on Fig. 3 to mount or remove the S E- 134C. 

The option -00 power supply operates from 60 to 
265 Vac and 80 to 3 70 V de. The option -I 0 power 
supply operates from 24 to 48 Ydc. Use te rminal 
2 (L2/N) as the neut ral terminal on ac systems or the 
negati ve terrnina l on de systems. 

NOT£: On revision 5 and newer units, terminal 3 (SPG) 
is intemally connected to terminal 4. for these units an 
external terminal-3-to-terminal-4 connection is not 
required, nor is it necessary to remove the tcrminal-3 
connection lo r dielectric-s trength testing. 

4.3 CURRENT SENSORS 

Outline dimensions and mounting details to r the 
SE-CS I 0-series curre nt sensors are shown in Fig . 4. Pass 
only phase conductors through the sensor window as 
shown in Fig. I. lf a shield, ground, or ground-check 
conductor enters the sensor window. it must be returned 
through the window before it is terminated. Connect the 
current sensor to terminals 16 and 17. Ground terminal 
17. Current-sensor primary and secondary connections 
are not polarity sensitive. 

4.4 TERMINATION ASSEMBLY 

Outline dimensions and mounting deta ils for the 
SE-TA6A, SE-TA6A-WL, and SE-TA6ASf-WL arc 
shown in Figs. 5 and 6. Install the SE-TA6A at the load 
to complete the ground-check loop as shown in Fig. I . 
Connect terminal G of the SE-TA6A to the equipment 
frame so that the ground-conductor-to-equipment-frame 
connection will be included in the monitored loop. 

l'uh. SE- / 34C-lvf. /Jecemher I 6. 21101). 

4.5 REMOTE OPERATION 

Remote indication contacts and a reset input arc 
provided tor remote indication and remote reset as shown 
in Fig. I . 

The optional 22-mm-componcnt RK-1 32 Remote Kit is 
shown in fig. 7. Connect terminals o f the green ground
check indicator to SE-1 34C terminals 26 and 27 and the 
red ground-fault indicator to terminals 19 and 2 1. For 
remote reset, connect the normally open push-buuon 
switch across terminals 9 and I 0. 

4.6 PARALLEL-PATH ISOLATION 

A PPI-600Y can be used for para lle l-path rej ection. A 
PPI-600V will also eliminate inter-machine arc ing and 
prevent stray ac and de currents fi·om fl owing in 
the monitored ground wire. Sec Figs. 8 and 9. Sec 
Technical Note GC-1 0 " Parallel Path Isolator"' at 
www.startco.ca, or contact Litte lfuse Startco fo r 
application deta ils. 
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SE·CS10 

--------------------------------~~~------~+-------~~<--------~(r-------
LOAD 

------------------~------~0.:__ ____ -+~------(~------~ I ( <~--~ 
I 
I 

----------------------A~--~~~~~------44~------~~(------~(r-----_J 

u 
L 

.-------<~·r---~ 

,---------- - -- - - -
11 

126 

REMOTE RESET 
--1..-

Q 0~--1..=....9 0 
1._ ______ _.1.; ~I OQ RESET ~~~;~~T 

REMOTE GC TEST 1 

16
1 

I 
171 .., __ 

I 

9 o ~110 
1._ _________ .;.~~120 ~~ST 

DISABLE ("""""\ I ~ __ _: 
SENSOR \..../""" 1 

VERIFICATION I 

CONNECT 12 & 13 1- I 

FORNON·FAIL-5AFE 1 1 SE-"13 4 C 
OPERATION OF THE --- '-1 ~1'""""\ NFS 
TRIP RELAY I '-./ 

CONNECT 14 & 15 
FOR LATCHING 
GROUND CHECK 

114/\ 

1
- - - ~ \J GROUND· 
I I CHECK 
-- - L.l~o LATCH 

1 GROUND 
: CHECK 

FIGURE I . SE- I 34C Typical 1\ppl ication. 

l ' 11h. SI :'-/3./C-M. /Jcc.:mhcr lfi. 21/li'J. 

N 

CONNECT 17 & 18 TO 
DISABLE SENSOR 
VERIFICATION 

GROUND 

r --------

: 0 ¥-j: 
I GC G I 

I I 

1SE-TAGA 1 .,. 
'"- ------ _ I 
GROUND·CHECK 

TERMINATION 

START .- - - - - - - - - · 

·~_i_~crrr: 
HOLD·IN o SE- TAGA 0 

"'" ' 

CONTACT • - - - - - - - - 1 
: 

t_- . - ALTERNATE 1-eRMINATioN-c~Rcurr- - ·- -· 
FOR REMOTE CONTACTOR CONTROL 

N OTES 

1 . RELAY CONTACTS S HOWN WITH 
SE-134C D E-ENERG IZED . 

2. TERMINALS 3/4. 5 /6. A ND 7/8 ARE 
INTERNALLY CO NNECT ED. 

3 . THE RK- 132 REMOTE INDICATION 
AND RESET KIT CONTAINS 
1 - RED LED PILOT LIGHT WITH 
LEGEND PLATE "GROUND CHECK". 
1 - GREEN LED PILOT LIGHT WITH 
LEGEND PLATE "GROUND FAULT" 
1 - Y ELLOW PUSHBUTTON WIT H 
L EGEND PLATE "RESET". 
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1. DIMENSIONS IN MILLIMETRES (INCHES). 

R=4.8 (0.19) 
MAXIMUM 

PANEL-MOUNT CUTOUT 

FIGURE 2. SE-134C Outline and Panel-Mounting Detai ls. 

l'ub. SH-134C-M. December 16. 2009. 
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(NOTE 2) 

m. o 
L[) L[) Ne 

1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M4 OR 8-32 PANHEAD. 

INSTALLATION 

1. LOOSEN RETAINER SCREWS, MOVE RETAINERS 
OUTWARD, AND TIGHTEN RETAINER SCREWS. 

2. MATE MONITOR WITH ADAPTER PLUG-IN TERM INALS . 
LOOSEN RETAINER SCREWS TO LET RETAINERS 
SNAP OVER MONITOR BACKPLATE. 

3. ENSURE THAT RETAINERS ARE AGAINST MONITOR 
BODY AND TIGHTEN RETAINER SCREWS. 

REMOVAL 

Page6 
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BEZEL OUTLINE i : 
1. LOOSEN RETAINER SCREWS, SLIDE RETAINERS AWAY 

FROM MONITOR BODY. AND TIGHTEN RETAINER SCREWS. 

.-- ' ·------------------;----.. ·' ; 
--------... ---------- ---

2. PULL MONITOR FORWARD. 

ADAPTER PANEL OUTLINE 

MOUNTING DETAIL 

FIGURE 3. SE- 134C Outline and Surface-Mounting Details. 

/'uh . .\'1:'- / J.J('-M, /Jc:ct:mhcr 16. 2009. 
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SE-CS1 0·6 AND 
SE-CS10-8 

\ SE-CS10-2.5 
AND SE-CS10-4 

T OP 

TERMINAL LOCATIO N 
MAY VARY 

FRONT 

NOTES: 

0 

1. DIMENSIONS IN MILLIMETRES ( INCHES). 

PART 
NUMBER 

A B c 

SE-CS10-2.5 63.5 (2.50) 135.1 (5.32) 124.0 (4.88) 

SE-CS10-4 108.0 (4.25) 184.0 (7.24) 169.9 (6.69) 

SE-CS10-6 160.3 (6.31) 229.0 (9.00) 215.9 (8.50) 

SE-CS10·8 209.5 (8.25) 279.4 (11.00) 266.7 (10.50) 

FIGURE 4. SE-CS I 0 Current Sensors. 

l ' rrh. SH-13-IC-M. December 16. 2009. 

DIMENSIONS 

D E 

72.6 (2.86) 27.9 (1.10) 

77.2 (3.04) 32.5 (1.28) 

101.6 (4.00) 31.8 (1.25) 

108.7 (4.28) 38.9 (1.53) 

<:>.. 
- H 

0 

c 
F 

MOUNTING DETAIL 

S IDE 

MOUNTING 
SCREW 

F G H 

69.9 (2.75) 54.4 (2.14) M4 (8-32) 

123.7 (4.87) 60.5 (2.38) M4 (8-32) 

165.0 (6.50) 73.2 (2.88) M10 (0.375) 

225.0 (8.86) 80.0 (3 .1 5) M10 (0.375) 

0 

0 
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<.9 0 

L I 
1 

DIMENSIONS 

I J 

88.9 (3.50) N/A 

138.2 (5.44) 138.2 (5.44) 

171.5 (6.75) 171.5 (6. 75) 

200.7 (7.90) 200.7 (7.90) 
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SE-TA6A 

r 40.0 _j 
(1.57) I 

- .- .------------. 

@ 
GC 

G 

SE-TASA 
T E A MIN A TIO N 

ASSEM B L Y 

~ Littelfuse· 
START CO 

L 4.5(0.18)1!'. C'BORE 10.0(0.39)1!' 
3.2(0.13)DEEP 

FRONT 

NOTES 

-- 41 .5 ~ (1.63) 

I 
22.2 

(0.87) 

S ID E 

1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS M4 OR 8-32. 

3. TERMINAL SCREWS 6-32 x 0 .25. 

SE-TA6A-WL 

0~ 
0 l.!l 

NOTES 

1. DIMENSIONS SAME AS S E-TA6A. 

2 . WIRE LEADS ARE 356(14) OF #14 AWG. 

_f- xev-~Mos 
' - vw so~ @~PI\ s·s 

@ 
YEL 

--! 
.J_ GRN 
-

40.0 I 
~ -____ i)E{_LJ 

~ I I 

-,- ~- ----- ED-. ~ 

! NOTE 2 I 
I I 
' ' I I 
I o 

I I 

' 
I 
' 

_I 
0 0' 

m a~ 
I 

I 
' I 
I 

I 
I 

I 

I 

, ; I : 
--- ~-8) I 

1 I ; 

~r~ L-- -- -------- ---

M OUNT IN G DETAIL 

O::J.LI:::t".LS 
asnnann ~ .. ~~~ 

-..-,-~ ... -
'{~l't7:r?11~1 

QQ :UO!S!AD~ 00000000 :JoqwnN IC!JOS 
:6une!J A18W3SS\I NOU\INIW!:l3.L 1 M-V9'0'.1:3S I 

.J z ·= 0 
~ 0 >- ~tJ I f= ...J 

Ill ';t-~ ~ 
~ !D z =a: 

~ 
w 

1- ~ Ul ::;< @ I a: Ul 

~~ w w ~ 
Ul 1--

PIGU RE 5. SE-TA6A and SE-TA6A-WL Termmatton Assemblies. 

l ' uh. St:- 13-IC-/H. /Jccemhcr / 6, 2009. 

10.5 

(0.4 1) 

Page S 
Rev. -1 
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NOTE 2 
, ..... ., ............................................................ , ·o . i ; ~--

0. 
<~ 1°6) -i···· · · ··· · ······· · ··· · · · ··· · ·<·~66~;····· · ·· · ·············l·· · ~~15" 

M2_ 

MOU NTING DETAIL 

SE-TA6ASF-WL TERMINATION A SSY ~ 
~ Rev: 00 Serial Numbor: 00000000 ~1ft LR 53428 

~=~';,;h~ ~~~1c3~a~~5S~~,~~~ Max c us 

GC 
300 {12) OF 
YELLOW WIRE 

G 
300 {12) OF 
GREEN/YELLOW W IRE 

NOTES 

SIDE 

58.8 
(2.32) 

1-8QO..I E~USE ,1.1QG.&J:<'-lai3. 
~WIS.~ C.IUKiil 

TOP 

1 . DIM ENSIONS IN M ILLIMETRES ( INCHES). 

2. MOUNT ING SCREWS M3.5 OR 6-32 . 

_, 

1'-0 
• I[) 

N . 
~o 

l~ 

L 

FIGURE 6. SE-T A6ASF-WL Small-Format Termination Assembly. 

30.0 
(1.18) 

--
------------

0~ 
U"i~ 

$ 
~ LEGEND 

PLATE 
"' 8. 

~ra,-~~ 
N~ - e. 
NO 
~--. . 22 . . . .2 {0.87) DIA 

-- ---------- --
LEGEND PLATE 

NOTES: 
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PILOT LIGHTS 

EB~ 
1. ONE RED AND ONE GREEN 

LED LIGHT. 24-120 VAC/DC, 
NOT POLARITY SENSITIVE. 

I 
30.0 MINIMUM I !!!: ;;::-

(1 18) ~~ E8 EB g-

PUSH BUITON MOUNTING DETAIL 

2. YELLOW PUSH BUITON 
3 A@ 240 VAC • A600, 
0.5 A @125 VDC- 0600. 

3. DIMENSIONS IN MILLIMETRES 
(INCHES). 

4. -- ··· · INDICATES CLEARANCE 
REQUIRED. 

5. PANEL THICKNESS 1.0 TO 6.0 
(0.04 TO 0.24 ). 

6. NEMA4X. 

FIGURE 7. RK-1 32 Remote Indication and Reset. 

Puh. SH-134C-M. December 16. 2009. 
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$ 

11 I ©J E!) 

$ 

260.4 

34.9 I 
(10 .25) 
190.5 

(1.38) (7r) 
152.4 

I 
(6.00) 

I : I : rY Fn 

& & r 
I 

~ ~ 
I 1 

§1 ts "t 

( 

' T 
I 

l 
I I u.. jJ 

I 235.0 

I 9.25 

FIGURE 8. PPI-600V Parallel- Path Iso lator. 

/ 'uh. SJ;- / 3-IC-11-I. I.Jeccmbcr 16. 2009. 

9 5 DIA 
(0.38 DIA.) \_ 
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NOTES: 
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GROUND CHECK MONITOR 
SE-105, SE-107, SE-134C, OR SE·1 35 

CABLE 
GROUND 

G 

GROUND 
CHECK 

GC 

GC L_ OUTGOING 
~----------------~~~ GROUND CHECK 

INCOMING 

GROUND • _jl ____ l_ ____ i:~~~~ •--- ----- -
CHASSIS GROUND BUS PP1·600V 

NOTES: 

1. THE PARALLEL-PATH ISOLATOR IS NOT POLARIZED. EITHER FLANGE CAN BE 
CONNECTED TO CHASSIS. 

OUTGOING 
GROUND 

2. THE OUTGOING GROUND MUST BE ISOLATED FROM THE CHASSIS GROUND BUS. 
IF A FLANGE-MOUNTED RECEPTACLE IS USED, VERIFY THAT THE FLANGE IS ISOLATED 
FROM THE GROUND PIN, AND 

- USE A MATING PLUG WITH A NON-METALLIC HOUSING, OR 

- ISOLATE THE FLANGE FROM THE CHASSIS IF THE MATING PLUG HAS A 
METALLIC HOUSING. 

3. CABLE PLUGS AND RECEPTACLES WITH GROUNDED METAL HOUSINGS MUST BE 
ISOLATED FROM EARTH TO PREVENT PARALLEL GROUND PATHS. 

FI GU RE 9. PPI-600V Typical Insta llatio n. 

/'11h. SH- I J.fC'-M. /Jeccm hcr 16. 2009. 

Page 1 I 
Rev. 0 
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5. TECHNICAL SPECIFICATIONS 

5.1 SE-134C 

Supply: 
Option 00 ............................... 25 VA, 120-240 Vac 

(+10, -45%), 50-400Hz, 
15 W, 11 0-250 Vdc 
(+ 10, -25%) 

O ption 10 ......................... .. 15 W, 24-48 Vdc 
(+50, -25%) 

Ground-Fault Circuit: 

20 VA, 24-48 Vac 
(+10. -55%), 50-100Hz 

Digital Filter ....... ................ 50 to 60 Hz, Bandpass 
3 dB Frequency Response .. 30 to 90 Hz 
T rip-Level Settings ............ 0.5, 0.75, 1.0. 1.5, 2.0. 

2.5. 3.0.5.0, 7.5. I 0.0. 
and 12.5 A 

T rip-Time Settings .... .. ...... . 0.1 , 0.2, 0.3. 0.4, 0.5. 0.7, 
I .0, 1.3, 1.6, 2.0, and 
2.5 s 

Thermal Withstand .... ........ . 150 A Cominuous 
1 ,ooo A lo r 2.5 s 
(Ground-Fault Current) 

Sensor Lead Resis tance ...... 2 Q maximum 
Trip-Level Accuracy .......... ± 5% or 0.1 A 
Trip-Time Accuracy ........... +50, -15 ms 
Sensor Vcrilication .... ... ... .. Enabled or Disabled 
Operating Mode ................. Latching 

Ground-Check Circuit: 
O pen-C ircuit Voltage ... ...... 24 Vdc 
O utput Impedance ...... ........ 136 Q 
Loop Currem ............ .......... I 05 mA 
Induced ac Withstand .. ....... 60 Vac Continuous. 

120 Vac lo r 10 s. 
250 Vac for 0.25 s 

Pull-in Time ............ ........... :5: 750 ms 
Trip Resistance ...... .. . .......... 28 Q ± I 0% 
Trip Time @) 50 0 .............. 220 ± 30 ms 
Isolation .............................. ) kV, 60 Hz, I s 
Test .. .................................. Front-Panel Switch and 

Remote. N .O. Contact 
Fuse Rating (F I) ................. 1.5 A, 500 Vac, 

Time Delay 
l'usc Part Number ............ ... FNQ I Yz Buss Fuselron 
Operating Mode ............ ..... Latching or 

Non-Latching 

T rip Relay: 
CSA/U L Contact Rating .... 8 A Resistive 250 Vac 

5 A 30 Vdc, 
Y. HP, B300 Pilot Duty 

Supplemental Contact Ratings: 
Make/Carry (0.2 s) ...... 30 A 
Break de ............... ....... 75 W Resistive. 

35 W lnductivc(UR < 0.04) 

/'111>. SI:'-/J.fC-M. /)ccemhcr lfi. 2001). 

Break ac ........... ........... 2.000 VA Resis tive. 
1.500 VA Inductive 
(PF > 0.4) 

Subject to maximums of8 A and 250 V (ac or de) 
Contact Configuration ....... . Isolated N.O. and N.C. 

Contacts 
Operating Mode ................. Fail-Safe o r 

Non-Fail-Sale 

Remote-Indication Re lays: 
CSA!UL Contact Rating .... 8 A Resistive 250 Vac 

8 A 30 Vdc 
Supplemental Contact Ratings: 

Make/Carry (0.2 s) .... .. 20 A 
Break de ... ........... ..... ... 50 W Resistive, 

25 W lnductive(UR < 0.04) 
Break ac ..... ................. 2.000 VA Resistive. 

1.500 VA Inductive 
(PF > 0.4) 

Subject to maximums of8 A and 250 V (ac or de) 
Contact Configuration ........ N.O and N .C. (Form C) 
Operating Mode ................. Fail-Safe 

Terminal Block Rating .............. I 0 A, 300 Vac, 
12 A WG (2.5 mm2

) 

PW B Conformal Coating ........ .. MlL-I-4605S qua li fied, 
UL QMJU2 recognized 

Mounting Configuration ....... .... Panel Mount and 
Surface Mount 

Shipping Weight ........... .... ........ 2 .3 kg (5.1 lb) 

Environment: 
Operating Temperature ...... -40°C to 60°C 
Storage Temperature ..... ... .. -55°C to 80°C 
Humidity ............................ 85% Non-Condensing 

Surge Withstand ...... ..... ............. ANSI/ IEEE 37.90. 1-1 989 
(Oscillatory and Fast 
Transient) 

Certification .............................. CSA Canada and USA 

To: 

@ a LR53420 

c us 

CSA C22.2 No. 14 Industrial Contro l Equipment 
UL 508 Industrial Contro l Equipment 
UL I 053 Ground Fault Sensing and Relay ing 
Equipment 

Australia 

0 
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5.2 CURRENT SENSORS 

SE-CS I 0-2.5: 
Current Rat io ...................... I ,000:5 1\ 
Insulation .... ...... ... ........... .... 600-V C lass 
Window Diameter ... ........... 63 mm (2.5") 
Shipping Weight ...... ..... ..... 690 g ( 1.5 lb) 

SE-CS I0-4: 
Current Ratio ........ ........ ...... 1.000:5 A 
Insulation ...... ....... ........... .... 600-V Class 
Window Diameter .............. I 08 mm (4.2") 
Shipping Weight .......... .... .. 1.9 kg (4.3 lb) 

SE-CS I 0-6 : 
Current Ratio ...................... I ,000:5 1\ 
Insulation ........... ................. 600-V C lass 
Window Diameter ..... ........ . 160 mm (6.3") 
Shipping Weight ........ .. .. .... 2.2 kg (4.8 I b) 

SE-CS I 0-8 : 
Current Ratio ..... .. ..... .......... I ,000:5 A 
Insulation .......... ........ .. .... .... 600-V C lass 
Window Diameter ......... .. ... 209 mm (8.2") 
Shipping Weight ................ 2.2 g (4.8 I b) 

5.3 TERMINATION ASSEMBLIES 

SE-T/\6A: 
Characteristic ........ .. ........... 5.6-V Zener. Temperature 

Compensa ted 
Power Rating .... ........ .. ........ 50 W 
Screw Terminal .. ...... ......... . 6-32 x 0.25 
Dimensions ...................... ... I 05 x 40 x 41.5 mm 

(4.1 3x 1.57x 1.63") 
Shi pping Weight ...... .... ...... 300 g (0.7 lb) 

SE-TA6A-WL 
Characteristic .. .... .. ............. 5.6-V Zener, Temperature 

Co m pen sa ted 
Power Rating ........ .... .. ...... .. 50 W 
Wi re Leads .... .... .............. .. . 14 1\ WG. 356 mm ( 14'') 
Dimensions ......................... 105 x 40 x 22.2mm 

(4.13x 1.57x0.87") 
Shipping Weight ............ .... 300 g (0.7 I b) 

l'ub. S£ - /3.JC-A4. /Jecemher lfi. 2009. 

SE-TA6/\SF- WL: 
Characteris tic .. .... .... ........ ... 5.6-V Zener, Temperatu re 

Compensated 
Power Rating ....... .. ............ 12 W 
Wire Leads ...... ....... ......... ... I 8 1\ WG. 300 mm ( I 1.8") 
Dimensions .......... ...... .. ...... 58.8 x 19 x 12.7 rnm 

(2 .32 X 0. 75 X 0.5'') 
Shipping Weight ............ .. .. 45 g (0. 1 lb) 

Certi fica tion .......... .. ........ .. .... .... CSA Canada and USA 

@ 'l LR5342B 

c us 

6. ORDERING INFORMATION 

SE-134C-[O 

I L Future Options 

L Power Supply: 
0 Universal ac/dc Supply 
1 24 to 48-Vdc Supply 

SE-1 34C ............................ G round- J7ault Ground-Check 
Monitor comp lete with 
SE-1 34-SMA 
Surface-Mount Adapter 

Ground-Check Termination: 
SE-T/\6A ................... 50-W Standard Termination 

Assembly 
SE-T /\6/\-W L ...... .... .. 50-W Termination Assembly 

wi th Wire Leads 
SE-TA6/\S J7-WL ....... 12-W Small-rormat Tcr111ination 

Assembly with Wire Leads 

Current Sensors: 
SE-CS I 0-2.5 .............. Current Sensor, 

63 mm (2.5") Window 
SE-CS I 0-4 .... ............. Current Sensor, 

I 08 mm (4.2") Window 
SE-CS I 0-6 ................. Current Sensor. 

160 mm (6.3") Window 
SE-CS I 0-8 ................. Current Sensor, 

209 mm (8.2" ) Window 
Paralle l Path Isolato r 

PPI-600V ................... For system voltages up to 
600 Vac 

Accessories: 
RK- 132 ............... ... .... Remote Indication and Reset, 

Includes two 120-V pilot 
lights, a reset push button. and 
legend pla tes 
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7. WARRANTY 

The SE-1 34C G round-Fault Ground-Check Monitor is 
warranted to be free from defects in material and 
workmanship for a period or five years from the date of 
purchase. 

Littelfuse Startco will (at Littelfuse Startco 's option) 
repair. replace. or refund the original purchase price or an 
SE-1 34C that is determined by Littel fuse Startco to be 
defective if it is returned to the facto ry, freight prepaid, 
within the warranty period. This warranty docs not apply 
to repairs required as a result o f misuse. neg ligence, an 
accidcm. improper instal lation. tampe ring. or insunic icnt 
care. Line! fuse Startco does not warrant products 
repaired or modi fi ed by non-Littclfusc Startco personnel. 

Littcl fuse Start co is not liable lo r contingem or 
consequential damages; lo r expenses sustained as a result 
or incorrect application, incorrect adjustment. or a 
malfunction: or for expenses resulting li·orn the use o r. or 
inability to usc. the product. 

8. TEST PROCEDURES 

8 .1 GROUND-CHECK TRIP TESTS 

8.1 .1 LATCHING GROUND-CHECK TRIP TEST 

• Connect the monitor, current. sensor and te rmination 
assembly as shown in Fig I 0. Connect te rminals 14 and 
15 lor latching operation. With supply vo ltage appl icd, 
the POWER, SENSOR. and VALID LED's will be on. 
• Open the g round-check loop by removing either the GC 
or G connectio n between the monitor and the termination 
assembly. Pressing the faceplate GC T EST button wi ll 
also perform an open-ground-check test. The monitor 
will trip. The trip contacts (tem1inals 22-23 and 24-25) 
and the ground-check indication contacts (terminals 26-
27 and 26-28) wi ll change state. ·nte VALID LED wil l 
be o iT, and both the GROUND CII ECK TR IP and the 
OPEN LEO's wil l be on. 
• Reconnect the ground-check loop. The VALID and 
TRIP LED's will be on and the OPEN LED will be 
nashing. Tite TRIP contacts (terminals 22-23 and 24-25) 
will remain latched and ground-check indicat ion contacts 
(terminal s 26-27 and 26-28) will change s tate. 
• Reset the monitor. 
• Short the ground-check loop by connecting G to GC. 
The monitor wi ll trip. The trip contacts (terminals 22-23 
a nd 24-25) and the ground-check indication contacts 
(terminals 26-27 and 26-28) wi ll change s tate. The 
VALI D LED wi ll be ofT. and both the GROUND CIIECK 
TRIP and the SHORT LED's will be on. 
• Remove the short from G to GC. Thl! VALID and TR IP 
LED's will be on and the SHORT LED will be Oashing. 
Tite TRIP contacts (terminals 22-23 and 24-25) will 
remain latched and ground-check indication contacts 
(terminals 26-27 and 26-28) will change state. 
• Reset the monitor. 

l'u i>. Sl:"- I J.JC- AJ. /Jct:.:mhcr I fi. 21111'.1. 

8.1.2 NON-LATCHING GROUND-CHECK TRIP TEST 

• Connect the monitor, current sensor and tennination 
device as shown in Fig. I 0. With supply voltage applied. 
the POWER, SENSOR. and VALID LED's will be on. 
• Open the ground-check loop by removing either the GC 
or G connection between the monitor and the termination 
assembly. Pressing the raceplmc GC Test button will also 
perform an open circuit test. The monitor will trip. TI1e 
trip contacts (terminals 22-23 and 24-25) and the ground
check indication contacts (terminals 26-27 and 26-28) 
will change state. The VALID LED will be o fT. and both 
the GROUND CHECK TRJP and the O PE LED's will 
be on. 
• Reconnect the ground-check loop. The monitor will 
reset. 
• Short the ground-check loop by connecting G to GC. 
·nte monitor will trip. The trip contact.<; (terminals 22-23 
and 24-25) and the ground-check indication contacts 
(terminals 26-27 and 26-28) will change s tate. The 
VA LID LED will be o rr, and both the GROUND 
CII ECK TRJP and the SHORT LED's will be on. 
• Remove the short from G to GC. ·n,c monitor will reset. 

8.2. TRIP RELAY FAIL-SAFE MODE TEST 

• Connect the monitor, c urrent sensor and termination 
device as shown in Fig. I 0. With supply voltage applied, 
the POWER, SENSOR, and VA LID LED's will be on. 
The output contacts between terminals 22 and 23 will be 
open and between 24 and 25 will be closed. 
• Remove the supply voltage. The output contacts 
between termina ls 22 and 23 will close and the output 
contacts between tenninals 24 and 25 will open. 

8.3 CURRENT-SENSOR-VERIFICATION TEST 

• Connect the monitor. current sensor and termination 
device as shown in Fig. I 0. With supply voltage applied. 
lhe POWER. SENSOR, and VALID LED's will be on. 
• Open the current-sensor circuit by disconnecting one or 
the sensor leads. The monitor wi ll trip. The trip contacts 
(terminals 22-23 and 24-25) and the ground- lin~lt 

indication contacts (terminals 19-20 and 19-2 1) will 
change state. The GROUND FAULT TRIP LED wi ll be 
on and the SENSOR LED will be o il 
• Reconnect the current sensor. The G ROUN D FAU LT 
TRIP LED will stay on and the SENSOR LED wi ll flash. 
The output contacts will remain latched. 
• Reset the monitor. 
• Short the current sensor by connecting terminals 16 and 
17. The monitor will trip. The trip contacts (terminals 
22-23 and 24-25) and the ground-fault indication contacts 
(terminals 19-20 and 19-21) will change state. The 
GROUND FAULT TRJP LED will be on and the 
SENSO R LED will be o rr. 
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• Remove the short from termina ls 16 and 17. The 
G ROUND FA ULT TRIP LED will stay on and the 
SENSOR LED wi ll nash. The output contacts will remain 
latched. 
• Reset the monitor. 

8.4 SE-TA6A-SERIES TERMINATION ASSEMBLY TESTS 

• Apply 15 Vdc across the series combination o f a I 00-n , 
5-W current-limiting resis to r and the termination 
assembly, as shown in Fig . II . In the reverse biased test, 
the voltage should be 5.6 V across the termination 
assembly termina ls. In the forward biased test, the 
voltage across the termination assembly terminals should 
be between 0.3 and 0.9 V. 

8 .5 GROUND·FAULT PERFORMANCE TEST 
To meet the requireme nts o r the National Electrical 

Code (NEC), as applicable, the overall g round-fa ult 
protection system requires a performance test when first 
installed. !\ wriuen record o f the perfo rmance test is to 
be retained by those in charge o f the electrical installation 
in order to make it available to the autho rity having 
jurisdiction. A test- record torm is provided for record ing 
the date and the tina I res ul ts o r the perlonnance tests. 
The fo llowing g round-fault system tests arc to be 
conducted by qualitied personne l: 
a) Evaluate the interconnected system in accordance w ith 
the overall equipment manul~tcturer's detailed 
instructions. 
b) Verify proper location o f the g round-fault current 
transformer. Ensure the cables pass through the g round
fault-currcnl-lrans fonner w indow. This c heck can be 
done visually w ith knowledge of the c irc uit. T he 
connection of the current-tra ns fo rmer secondary to the 
SE-1 34C is not polarity sens itive. 
c) Veri fy that the system is correctly grounded and that 
alte rnate ground paths do no t exis t that bypass the current 
transformer. High-voltage testers and resis tance bridges 
can be used to determine the ex istence of alternate g round 
paths. 
d) Verify proper reaction of the circuit-interrupting device 
in response to a simulated o r contro lled gro und-fiwlt 
current. To s imulate ground-fault current. use 
CT-primary c urrent injection. Fig. I 0 shows a test circuit 
us ing Liuelfuse Sta rtco Ground-Fault-Relay Test Units . 
The SE-400 has a programmable output of 0.5 to 9.9 A 
for a duration o fO. I to 9.9 seconds. Set the test currcm 10 

120% of GF TRIP LEVEL. T he SE- IOOT provides a test 
current of 0.65 or 2.75 !\ fo r testing 0.5- and 2.0-A trip 
levels. Inject the test current through the current
transfo rmer w indow fo r at least 2.5 seconds. Verify that 
the circuit under test has reacted properly. Correct any 
problems and re-test until the proper reaction is verified. 
c) Record the date and the resul ts o f the test on the 
attached test-record form. 

l'ttb. SJ:"- I 3-/C-M. December I 6. 21111'J. 

T ABLE I GROUND-FAULT-TEST RECORD 

DATE T EST RESULTS 

-Retam thts record lor the authonty havmg Junsdtcu on. 
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NOTE 6 

)-----4,! TRIP A 

22~23 

24 25 

190 ~GF g20 
GF 21 

260 ~GC g27 
GC 28 

L1 16 SUPPLY { 
VOLTAGE N 12 ( L2/N CURRENT 

SENSOR 
17 

NOTE 1 
90 
100 RESET DISABLE 0 181 NOTE 5 

SENSOR 
VERIFICATION 

110 
NOTE21 GC 

1'\) TEST 

NOTE 3 

NOTE4 

130 NFS 

140 GROUND-

OHMS 

NOTES: 

1. MOMENTARILY CONNECT 9 & 10 TO 
PERFORM REMOTE RESET 
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1. INTRODUCTION 

1.1 GENERAL 
The FPU-32 is a feeder protection relay that provides 

integrated protection. metering. and data-logging 
functions. The FPU-32 can be programmed using the 
front-panel operator interface. the T IA-232 port. or an 
optional communications network. 

1.2 FPU-32 FEATURES 
1.2.1 PROTECTION 
• Ovcrlond(49.51) 
• Dclinitc-time overcurrcnt (50, 51) 
• Inverse-time ovcrcurrcnt (50. 51. IEC and IEEE) 
• Definite-time earth fault (50G/N. 51 GIN) 
• Inverse-time earth fault 

(50GIN. 51 GIN. IEC and IEEE) 
• Unbalance (46) 
• Phase loss (46) 
• Phase reverse (46) 
• PTC ovcrtcmperaturc (26. 49) 
• RTD temperature (26. 49) 
• Two set-point groups 

1 .2.2 METERING 
• Line currents 
• Current unhalanec 
• Posi tive-sequence current ( I 1) 
• Negative-sequence currcnt l12) 
• Zero-sequence current (310• calculated) 
• Earth-leakage current (CT input) 
• Used thermal capacity 
• ·nlt:rmal trend 
• RTD tcmpcrature 

1'111> 1·"1'11-32-M. May 13. 2010. 

1 .2 .3 DATA LOGGING 

• One-hundred records 
Date and time or event 
Event type 
Cause or trip 
Line currents 

• Current unbalance 
Earth-leakage current 

• Used thermal capacity 
RTD temperature 

• Trip counters 
• Running hours 

1.2.4 INPUTS AND OUTPUTS 
• Phase current inputs 
• Earth-leakage-current input 
• Programmable digital input (24 Vdc) 
• 24-Vdc source for digital input 
• 4-20-m/\ analog output. programmable 

Page 1-1 

Rev. 1 

• Temperature-sensor input. Ptl 00 RTD or PTC 
• 1/0 module interface 
• Three output relays. programmable 
• TIA-232 communications 
• Network communications 

1 .2.5 OPERATOR INTERFACE 
• 4 x 20 backlil LCD display 
• Display-co ntrol and programming keys 
• LED status indication 

1 .2 .6 COMMUNICATIONS 
The standard communications intcrfitce is a TIA-232 

port using the Modbus® RTU protocol. !n a_ddilion to_ the 
standard interface. network commumcauons opllons 
include TIA-485 with both Modbus<t> RTU and A-Be DF I 
protocols. DeviceNctTM' and an IEEE 802.3 port with 
Modhus® TC P Ethernet protocol. 

flltnu/IICIItJil 
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FIGURE 1. 1 Feeder Protection Unit Block Diagram. 

l'uh F/'/J-32- lvf. May 13. 2010. 

@ 
E 

s 
5 

" 
1 

MPU-CIM 
CURRENT 

INPUT 
MODULE 

13 

1·1 

15 

'" 
17 

18 

w 
20 

21 

n 
23 

24 

" 2fi 

71 

12 

11 

10 

9 

• 
7 

6 

5 

4 

3 

2 

1 

Page 1-2 

Rev. I 

:j PHASECT 

" 

ln troduc.:lruu 



~ Littelfuse" FPU-32 Feeder Protection Unit 
START CO 

1.3 ORDERING INFORMATION 
See Fig. 1.2 for FPU-32 and MPU-CIM model 

numbers. 

FEEDER PROTECTION UNIT 

I'JllN tal.! 
Melwin9 ~ 

•Mesa9e's ~ 
Set.u> • 

~ Uttelfuse 
0 STARTCO 

FPU-32 

FPU-32- ITJ -ITJ 

Page 1-3 
Rev. I 

I OpUons: 
00 CIM Input <'I 

Network Communications: 
0 None. TIA-232 only 
1 TIA-485 c/w A-BG> DF1 & 

Modbus<E> RTU Protocols 
2 DeviceNet™ 
4 IEEE 802.3 (Ethernet) 

'--- -- Power Supply: 
0 Universal ac/dc 

(65 to 265 Vac and 
80 to 275 Vdc) 

'''Requires input from MPU-CIM or FPU-161CT-x 

?7 ~ pa. .,. .... 5.""'.J ~·~ ~·1 ~·u "' 1>1 1/ IU ItS- M. 1;1 

I ~~ b H C @ lC V ~ .1, ~ g C. n A MPU-CIM - ITJ -ITJ 
lEARTHFAULTJ 1 I ' 1\11 _j 

MPU-CIM "-""""'Pu 

C URR E N r INr>UT MOOUt. C ~Uttell••• 
BTAA'T'CCJ 

r P HA!• l: A -, r PI II\ lit: l'l, r PH/\CC C-, 

n u n 1 R n n I •• ~l n- • 
I ~ ;1 4 a n ~ II U ~ 11 W 

0 

I· IGURE 1.2 FPU-32 Ordering Information. 

CutTent Transformers: 
EFCT-1 ......................... Sensitive Eat1h-Faull CT. 

5-A-primary rating, 
82-mm (3.2" ) window 

EFCT-1 FC .................... Flux Conditioner for EFCT-1. 
70-mm (2.7") window 

EFCT-2 ......................... Sensitive Earth-Fault CT with 
Flux Conditioner, 5-A-primary 
rating, 139-mm (5.5" ) window 

EFCT-26 ....................... Sensitive Earth-Fault CT. 
5-A-primary rating. 
26-mm (I") window 

Other Earth-Fault CTs .. Contact ll1ctory 
Phase CT's .................... Contact fl1ctory 

/'t1b F/'l/-32-M. /l•fay 13, 2010. 

T -~=--- Future Options: L_ 00 No Options 

Configuration: 
00 50/60Hz 

Supplied Interconnect Cable: 

S75-M16A-20032 .... ... . . MPU-CIM to FPU-32 Interconnect Cable 
6 m (19') Included with MPU-CIM. 

Accessories: 
M PU-32-SM K .............. Surll1ce-mounting hardware 

kit 
M PU-16A-Y92A-96N .. Watertight faceplate cover 
C/\-945 ......................... DB9 to RJ-45 Adaptor with 

1.5 m (5') cable 
SE-ICUSB232 ............... USB to TIA-232 serial 

converter 

Software: 
SE-Comm-RIS .............. PC Interlace t l 1 

SE-Fiash ........................ Firmware Upgrade t 1 
l 

(I) Available at www.startco.ca. 

fltlroductJOII 
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2. INSTALLATION 

2 .1 GENERAL 

FPU-32 Feeder Protection Unit 

A basic system consists of an FPU-32. an MPU-CJM, 
and three 1-A- or S-A-secondary line-current transformers. 
Earth-tltult protection can be provided from a core-balance 
CT or lrom phase CT's. A core-balcmce Cr ( I-A, 5-A, or 
EFCT series) is recommended. A single PTC/RTD input is 
provided on the FPU-32. 

The FPU-32 switch-mode power supply is rated 65 to 
265 Vac and SO to 275 Ydc. 

All modules can be mounted in any orientation. 

2.2 FPU-32 FEEDER PROTECTION UNIT 
Outline and details for FPU-32 panel-mounting are 

shown in Fig. 2.1. The FPU-32 mounts in a 92-mm 
(3.62"). Y. DIN, square cutout and is secured by a 
panel-mount clamp. Insert the FPU-32 through the panel 
cutout and slip the panel-mount clamp over the PPU-32 
body. Slide the clamp forward until the latch tabs snap 
into the mating holes. Lock the unit in place hy 
tighten ing the four clamp screws against the panel. 

CAUTION: 

Do not over tighten the clamp screws as this may deform 
the clamp and release the latch tabs. 

Outline and details lor FPU-32 surlace-mounting an: 
shown in Fig. 2.2. Ensure that the LIS switch is set belore 
installing surface-mounting brackets. See Section 3.2.1.4 
for switch positions. A detailed installation instruction 
sheet is included with the MPU-32-SMK Surfitce
Mounting Hardware Kit. 

2 .3 MPU-CIM CURRENT INPUT MODULE 
The MPU-CIM can be surface or DIN-rail mounted. 

Outline and mounting details are shown in Fig. 2.3. To 
minimize CT-lead burden, an MPU-CIM can be located 
close to the CT's. The MPU-CIM terminates phase- and 
earth-f.·udt-CT secondaries--shorting blocks are not 
required for MPU-CIM outputs. 

2.4 SENSITIVE EARTH-FAULT CT's 
Outl ine and mounting details li.>r the EFCT- I. EFCT-2, 
and EI'CT-26 are shown in figs. 2.4. 2.5 and 2.6. 

/'ul>. I-'I' /J-32 · M. May 13. 211111. 

2.5 FPU-32/FPU-16 COMPATIBILITY 

Page 2-1 
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The FPU-32 is hardware compatible with existing 
FPU-16 installations, except that it has a temperature 
sensor input and does not include an operations counter. 
An PPU-32 can replace an FPU-16 with minimal wiring 
changes. 1/0 connections to FPU-16 terminals 13 to 16 
and 21 to 24 are identical to those on the FPU-32 and 
should be transferred to the plug-in terminal blocks 
supplied with the FPU-32. If a switch was connected to 
t.hc I'PU-16 program-enable terminal 21 and a hard-wi red 
program enable is required, it can be implt:mcntcd using 
digital-input terminals 25 and 26 as outlined in Section 
4.2.6. A hard-wired program enable is often not required 
since the FPU-32 set points arc password protected. If the 
FPU- 16 analog output was used, ensure that the PPU-32 
analog output switch is set to the ·s· (Self Powered) 
position. 

Although FPU-32 terminals to 12 have been 
rearranged to provide a third relay output (terminals I, 4, 
and 9). the FPU-16 lower terminal block can he safely 
plugged into the cquivnlent FPU-32 terminal locations. 

CAUTION: 

The keying plug installed in position 9 of the FPU-16 
lower tenninal block must be removed before the terminal 
block can be plugged into an FPU-32. Use n dental pick, 
awl, or similar pointed tool to remove the keying plug. If 
the keying plug is difficult to remove. use the terminal 
blocks supplied with the PPU-32. 

A 'fERMfNAL BLOCK WITH A KEYING PLUG WILL 
DAMAGE THE FPU-32. 

If the FPU-32 does not power up, ensure that L I is 
connected to terminal 2 (not terminal I) and L2/N is 
con nected to terminal 3 (not Lerrninal4). If the duplicate 
L I and L2 terminals on the FPU- I 6 are used to power 
another device, disconnect the outgoing L I and L2 leads 
and power the next device directly li·om the power source. 
This change is in compliance with current codes that do 
not permit daisy chaining power connections at plug-in 
terminals. FPU-32 delnult relay assignment is the same 
as the FPU-1 6 trip- and alarm-relay conliguration. 

For additional information see www.startco.ca and 
refer to Technical Note FP-02 Replacing an FPU-16 with 
an FPU-32. 

/nstollalum 
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FIGURE 2.2 FPU-32 O utl ine a nd Surface-Mo unting Deta ils. 

l'r~i>. f."/' l/-32-A•I, i\otuy 13, 2010. 

@) 

NOTE 3 

NOTES: 

S IDE 

Page 2-3 
Rev. I 

1. DIMENSIO NS IN MI LL IMET RES (INCHES). 

2. REAR V IEW SHOWN WITHOUT NETWORK 
COMMUN ICATIONS. 

3. MOUN T S URFACE MOUNTIN G BRACKETS 
WITH 6-32 x 0.37 5 PAN-HEAD SCREWS ANO 
LOCKWASHERS . 

4. FPU-32 MOUNTING SCREWS: M4 OR 
8-32 PAN HEAD. 

5. MINIMUM CLEARANCE TO ADJACENT 
OBJECTS . 

6. MOUNTING-HOLE PAT TERN IDENT ICAL TO 
SURFACE-MO UNT FPU- 16. 

Jnstol/atifm 
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~7 20 2!3 24 o.!!3 ~! 2120 19 lU 17 Kl l::. 14 I:J 

I R 5 S E~XYE ...&, ECCOA 

LcAnTHFAULTJ ~ ~;:. _j 
L...--MPU 

M PU- CI M 
CURRENT INPUT MODULE 

~ Uttelfuse 
S T ARTCO 

r f'")HASE A I I PHASE B-, 1PH~SE C-, 

n s tJo 1 R !J. tt 

UB70DK.lll\~ 

112.5 

( 4 43) 

TOP 

- SHORTING SCREWS 
1\, B, 1'. C (NOTES 4 & 5) 

II 
BOTTOM 

.nio ~ -1... ------------- __ rL.._- ~ 
::! I;_ [ ) 

Gl 
I 
I 
I 
I 
I 

~ ~ I 
t.o ~ I 

I r M4 OR B·32 TAP l 
I <If I 

.,.);:: l J 

; I~" -~ -[ '--.r -- -- -,,~:r -- - -- - '--~ 1- 6B 

10.2n 13 941 I (o 211 

MOUNTING DETAIL 

FIGURE 2.3 M PU-CIM Outline and Mounting Deta ils. 

l'uh. 1-"/'U-JZ-M. May /3, 211111. 

NOTES: 

52 :) I 
(207 ) _ ___ 1 

S G.O (NOTE 3 ) 

(2 2CIJ 

S IDE 

1. DIMENSIONS IN M ILLIMETRE$ (INCHES). 

2. MOUNTING SCREWS: M4 OR 8 ·32. 

3. OVERALL HEIGHT WHEN MOUNTED 
ON DIN EN50022 35·mm x 7.5·mm 
TOP· HAT RAIL. 

4. SHORTING SCREWS ARE ACCESSIBLE 
FROM BOTTOM OF MPU·CIM . 

5 SHORTING SCREWS: 6-32 x 0 .375 
NICKEL·PLATED·BRASS BINDING HEAD. 
DO NOT SUBSTITUTE. 

Page 2--J 
Rev. I 
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1 12~1~.~0----------~-1 

[ 

(4.76) 
121.0 
(4.76) 

M5 SCREWS 

TOP 

(,) 
'0'1.· ~--. 

\.'!>~ 

/ 69.a 
(.? 

EFCT-1FC ';>Sj 
FLUX 

,. " CONDITIONER 
•. (OPTIONAL) 

0 

0 

/ 

5.0 (0.20) fJ 
_ RECESSED FOR 

8-mm HEX NUT 
1.0 (0.04) DEEP 

Ei1 ~ 

I L!~ 
~~~~~------------~~~ 

5.5 1 110.0 I I 5.5 
(0.22) (4.33) (0.22) 

FRONT 

NOTES: 

1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M4 OR 8-32. 

3. PRESS MOUNTING FEET IN PLACE USING 
INSTALLATION TOOL PROVIDED . 

FIGURE 2.4 EFCT- 1 Out line and Mounting Details . 

l'rtl>. f.'f'li-32-M. Muy /3, 20/0. 

I ao.o 

MOUNTING DETAIL 

,-f 11___, ' 
I 56.0 
[- ----=(-=--'2 .==-2.::-:1 )- -I 

SIDE 

bl.-.tallatiun 
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0 0 

2 15.0 
(8.46) 

0 0 

II ~·NBl II 
II I I I \ I II 

o- \ ~0 

l M5 SCREWS 

TOP 

1

25.0 
(o.98)j 

0 0 

~ 
- ----(5.50) 

0 o' 

I I 
@ @ 

- 5.0 (0.20) DIA 

o<O 
• <') 

0 . 
<D~ 

I 

8.5 
(0.33) 

198.0 
(7.80) 

FRONT 

I I 8.5 
- -(0.33) 

NOTES: 
1. DIMENSIONS IN MILLIMETRES (INCHES). 

2. MOUNTING SCREWS: M5 OR 10-32. 

FIGUR.E 2.5 EFCT-2 Outline and Mounting Detai ls. 

l'uh. F/'U-32-M. May 13. 20 I 0. 

MOUNTING DETAIL 

SIDE 

o-• <D 
U'l -q
~cx) 

"'-

Page 2-6 
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66 .0 

(2. 66) 

"'co 
'"' "' . ...-:::_ 

68.0 
(2.68) 

1
- 34 .0 -1 

{ 1 34) 

- r-:-l r -l 
jt> l l ¢I 

1
_.J/ L ___ _j L_

1 
I - M4 OR 8-32 TI\P I 
I I 
I I 
I I 
L_l r---, r-_; 

Page 2-7 
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_,_ ___ I (!) I I 0 I 
_,_ _____ L_J L _J 

TOP 

1- ·--- ::::5-"::6 .-::,0 c----

_i_ r 
@J 

FRONT 

DETAIL 'A' 

4.0 (0 16) 0 

RECESSED FOK 
7-mm HEX NUT 
3.0 (0.12) DEEP 

"' I~ '"" ~0 

r-

5.0 
(0 20) 

FIGURE 2.6 EFCT-26 Outline and Mounting Deta ils. 

l'ub. F/'U-32-M. May /3. 20/0. 

MOUNTING DETAIL 

26 .5 
~~ -

1
- ___ 5::.:2:.;:. 5::__ 

(2.07) 

S ID E 

NOTES: 

-I 

1. DIMENSIONS IN MILLIMETRES (IN CHES). 

2. PRESS MOUNT ING FEET IN PL /\CE US ING 
INSTALLATION TOOL PROVIDED (DE TAIL ' A"). 

3. MOUNTING SCREWS: M4 OR 8-32. 

bJ,\'Iallaru)lf 
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3. SYSTEM WIRING 

3 .1 GENERAL 
1\ typ ical connection diagram lo r the FPU-32 with the 

MPU-CIM is shown in Fig . 3. 1. 

SOURCE 
A 

B 

c 

(NDfE 5) 

BREAKER 

~ 

' 
' 

,+-.. 
' 
' 
' 
' ,....,...__ 

rY"\ 
I 

... 

PHASE CT'S 
(NOTE 7) 

'Y 
I 

rY" 
I 

.. . 

112111 I , o l !l I s I 1 I s I s I • I 3 I 2 I 1 I 
1 5 S R 1 5 S R I 5 S R 

I PHASE CJ l PHASE BJ l PHASEAJ 

MPU-CIM 
(NOTE 6) 

EARTH - FAULT CT 

IMPU--. 
C E E 
0 F 1 F 

rEARTfi fAULTl 

x@ES5R1 A U C M 2 ... 1 y 

I 13L ,..l_,sl•ol•7 l ,sl,9 l2o l 21 l22l23 l2• 1 2sl2o l2~ I 

~~ I I 
(NOTE 6) 

LOAD 

(NOTE 10) 
.. ..... '"4."i·······. 

:·-",:_,\,4..., __ ; 

- •vl'rv-1 
(NOTE J) 

!I, ~ 
Pt 100RTD 

~ 

~ OUTPUT 
SENSOR 

I 13 1 1·111SI16I ,;·l·1 ~j·;9I20 I 21 I 22 12J I2•1 -=- - (NOTE 4 ) 

A B C c r T T .,j, ~ A A II:Jl 
0 c 0 A 0 A L S 

L ciM_ji l TEMN 
'---' 

AN OUT 

r+-1 O O O TIA·232 ONLY 

Jl l 3ol 29l2si27 12GI 2sl ~ ~ ~ U 
i.·~-eCL0 
V lco>.IMJ J DIG IN FPU-32. 
l 110 MODULE 

RELAY 3 

·m2 Rm· l ~ t 
@ f f ;:; ~ 

l 12 l 11 l 1o I o I e I r I s I 5 I • I J I 2 I ' I 

~I I I I 
CONTROL SUPPLY 
CIRCUIT VOLTAGE 

NOTES: 
1. FPU-32 REAR VIEW SHOWN. 

2. RELAYS SHOWN DE-ENERGIZED 

3. GROUND CABLE SHIELDS AT FPU-32 END ONLY 

4. GROUND OUTPUT-CABLE SHIELD AT RECEIVER 
END O NLY 

s PROGRAMMABLE DIGITAL INPUT. 

6 DOTTED LINES SHOW 1-A-CT CONNECTIONS 

7. A-B-C PHASE ROTATION REQUIRED. 

8 EARTH-FAULT INPUT IS NOT POLARITY SENSITIVE. 

9 OPTIO NAL NETWORK COMMUNICATIONS 
NOT SHOWN 

10. ALTERNATE CONNECTION FOR 
PTC-THERMISTOR SENSOR 

FIGURE 3.1 Typical FPU-32 Connection Diagram. 

f'uh. F/'11-32-A-l. May /3, 211111. ,\)J,\·tem IVirin~ 
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3.2 WIRING CONNECTIONS 
3.2.1 FPU-32 CONNECTIONS 

The FPU-32 wire-clamping terminal blocks accept 24 
to 12 A WG (0.2 to 2.5 mrn2

) conductors. These terminal 
blocks unplug to allow the FPU-32 to be easily replaced. 

3.2.1.1 SUPPLY VOLTAGE 
Derive supp ly voltage li·orn the line s ide of the breaker 

or from an independent source . Connect supply voltage 
to terminals 2 and 3 (LI and L2/N) as shown in Fig. 3.1. 
In 120-Vac systems. L2/N is desig nated as the neutral 
conductor. For direct-current power supplies. use Ll for 
the positive terminal and L2/N as the negative ten ninal. 
Gro und terminal 8 (@). 

3.2.1.2 CIM INPUT 

Connect the FPU-32 to the MPU-C IM as shown in 
Figs. 3.6 and 3.7 using the cable provided with the 
MPU-CIM . 

3.2.1.3 DIGITAL INPUT 

A 24-Vdc dig ital input is provided on h.:rminals 25 and 
26. This input is po larity sensitive. For a logica l I, 
termina l 26 must be positive with respect to terminal 25. 
See Section 4.2.6. 

The current- limited 24-Vdc source (termina ls 
27 & 31 ) can be used for the digital inpul. 

3.2.1.4 ANALOG OUTPUT 

The analog output is switch selectable as self powered 
or loop powered. 

For the sett: powered connection. set the LIS switch to 
the S position. The self:-powered connection is shown in 
Fig. 3.2 (a). The analog output is re ferenced to the 1/0 
module supply, te rminal 27. 

For the loop-powered connection, set the LIS switch to 
the L position. The loop-powered connection is shown 
in Fig . 3.2 (b). In loop-powered operat ion. the analog
output is isolated ti·01n all other FPU-32 tenninals. 

a) SELF POWERED (S POSITION ) 

AA:4 
~ 

RECEIVER 
TERMINATION 

AB 23~--------------~-

b) LOOP POWE R ED (L POSITION ) 

AA® _. 
I RECEIVER 

TERMINATION 
AB . 

FIG URE 3.2 Analog-O utput Connections. 

l'11h. F/' 11-32-M . .1/uy 13. 2010. 

3.2.1.5 PTC or RTD INPUT 

!'age 3-2 
Rev. I 

The temperature-sensor input on the FPU-32 can be 
conlig ured for e ither PTC or Pt I 00 RTD operation as 
shown in Fig. 3.3. 

a) P TC 
r-------_, 19 TC 

~TB 
+t '} -

b ) Pt 100 RT D 
,....-----1 19 TC 

t• 

·~ TB 

L-----1 17 TA 

FIGURE 3.3 Temperature-Sensor Connections. 

3.2.1.6 1/0 MODULE COMMUNICATIONS 

The 1/0 module communications intcrfilce is used to 
support optional modules. 

At the publication date, no optional FPU-32 modules 
were available. The 24-Vdc. supply can be used to power 
the digita l input as outlined in Section 4.2.6. 

1/0 module communication is based on the two-wire 
multi-drop TIA-485 standard but uses a proprietary 
protocol. Overall line length must not exceed 1.2 km 
(4,000"). For line lengths exceeding I 0 m (33 '), 150-Q 
terminations arc required at the cable ends. See Fig . 3.4. 

NOT E: 1/0 communication is shared w ith th e display. 
Incorrect wiring can cause the display and keypad to 
freeze. 

•24'131 
f~CD 

FPU-32 • 30 
GREEN + 

,----..:' 110 
SH 29 .....----- MODULE 
·" h WHil E 

OLACK r r 3f1112 / L 
Rt 

-l-~ 

'--< 

~ 110 

r MODULE 

NOTES: RtU 

-!-
1. INTERCONNECT CABLE BELDEN 3124A 

OR EQUIVALENT. 

2. R, = 150 OHMS,1 /4 WATI. REQUIRED FOR LINE 
LENGTHS EXCEEDING 10M (33"). 

FIGU RE 3.4 1/0 Module Connection Dmgram. 
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3.2.1.7 RS/EIA/TIA-232 COMMUNICATIONS 

An RJ-45 TIA-232 connector is provided on the rear 
pand of the FPU-32. ·rhis port uses the Modbus® RTU 
protocol to communicate with SE-Comm-RIS PC-interHtcc 
software. For Modhus® RTU protocol. see Appendix C. 
'fhe slave I D and communication baud rate are set in the 
Setup I Hardware I Local Comms menu. 

Table 3.1 shows the pinout for the optional CA-945 
adapter for operation with SE-Comm-RIS. See Fig. 3.1 lor 
RJ-45 pinout. For a USB connection. use a SE-ICUSB232 
adapter. 

TABLF 3 I CA-945 ADAPTER ~ 

NAME RJ-45 DB9 
RI /DSR I 9 

CD 2 I 
DTR 3 4 
SG 4 ( I ) 5 
RD 5 ( I ) 2 
TD 6 () 3 
CTS 7 8 
RTS 8 7 

111 Mmunum reqlllremcnt for commun•cat1ons. 

TBJ 

27 2 6 

R 

TB1 

N OTES: 

3.2.2 MPU-CIM CONNECTIONS 

'l'he MPU-CIM CT-input tem1inal blocks accept 22 to 
I 0 A WG (0.3 to 4.0 mm2

) conductors. The remammg 
MPU-CIM clamping blocks accept 24 to 12 A WG 
(0.2 to 2.5mm2

) conductors. 
The MPU-CIM contains four signal-conditioning 

intcrfilcc transformers which are interconnected as shown 
in Fig. 3.5. These transformers isolate the FPU-32 from 
the phase and earth-fault CTs. ·n1e MPU-CIM eliminates 
the need for CT shorting contacts when the FPU-32 is 
disconnected. Phase-CT and earth-fault-CT secondaries 
can be simultaneously grounded through tcnninal 22 and a 
jumper to tenninal 20. For applications where the CT 
secondaries must be grounded at another location, the cr 
secondaries can be isolated by removing shorting screws 
A. 13, and C through holes in the bottom of the MPU-CIM. 
Sec Figs. 2.3 and 3.5. 

NOTE: A-B-C phase sequence and polarity must be 
observcu when connecting phase CT's. See Section 4.2.1. 

Connect the MPU-C IM to the FPU-32 as shown in 
Figs. 3.6 and 3.7 using the cable provided with the 
MPU-C IM. 

TB2 

19 18 17 16 15 14 13 

~ + 
1 

E 
F 
2 

c 
0 
M 

c B A 

LJ 

n___, 
11 1 ~ 

1 . REMOVE SH ORT ING SCREWS A . B . AN D C TO ISOLATE PHASE·CT 
AND EAfHH· FAULT· CT SECONDARIES FOR IN-LINE APPLICATIONS 

S HORTING SCREWS A. 0 . AND C: 6·32 )1: 0 3'75 
N ICKEL· PI.ATED-BRASS B INDING H EAD DO NOT S UBSTLT_UJ!'. 

3 . SH ORTING SCREWS A. B. AND C MUST NOT BE REMOVED FOR 
RESIDUAl OR: TWO-CT CONNECTIONS 

4 . EACH TERMINAL ON TBI AND TB3 WILL ACCEPT ONE 
NO 10 AWG CONDUCTOR 

FIGURE 3.5 MPU-C IM Schematic. 

!'u/1. F/'11-32-M, May JJ. 211/11. 
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3.2.2.1 STANDARD 
Standard connections with car1h-lau lt CT's arc shown in 

Fig. 3.6. Dotted lines indicate 1-/\-CT connections. Usc 
shielded cable fo r EFCT-1 or EFCf-2 connections. Ensure 
only currcnt~carrying phase conductors pass through the 
carth-fillllt-CT window and that ground conductors do not. 

3.2.2.2 RESIDUAL EARTH-FAULT 
The residual earth-fau lt connection is shown in 

Fig. 3.7 (a). Dotted lines indicate 1-/\-CT connections. 
Usc three identical CTs for this connection. 

a) STANDARD CONNEC TION 

1-A OR 5-A 
EARTH-FAULT 

CT 

CTA 

This connection is a legacy !Tom FPU-1 G applications. 
The FPU-32 calculates residual current. See Section 4.2.2. 

3.2.2 .3 Two-CT 
T he two-CT connection is shown in Figs. 3.7 (b) and 

3.7 (c). Dotted lines indicate I-A-CT connections. Since 
this connection derives the current in the unrnonitorcd 
phase. this connection should be used only in retrofit 
applications where it is not possible to install a third CT. 

FPU-32 
c 

5 E 0 
H T F M C 0 A 
29 21 22 14 13 

CT 8 

S TERMINALS ARE 
GROUNDED THROUGH 
TERMINAL 22. 

b) STAND ARD CONNECTI ON WITH EFCT-1 OR EFCT- 2 

FIGU RE 3.6 MPU-CIM Standard Connections. 

l'un. FI'U-32-M. May 13. 2010. 

EFCT-X 

FPU-32 
S E 
H F .... 

29 22 2 1 

J~A.: 
E @ X Y ~ 

1 

s 5 1 R S 5 1 

c 
0 
M C 8 A 
16 15 14 13 

15 14 1 J 

R 5 5 1 

-Fa· 3

1 

4T 
~ !I 

I 

50 {lJ' p J: 
< -<I 
~ - 1 

~ c ] " 

'll~ 
CT A CT B CT C 

SANDE TERMINALS ARE 
GROUNDED THROUGH 
TERMINAL 22. 
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a ) RESIDUAL CONNECTION 

FPU-32 C 

~ .~ sCI3A 
29 21 22 16 15 1•1 1 3 

i!; ~ IJ,J "L. 

h 
~3~fii~~ 
(11 m 0 11' ~ fU 

1/\ 5A 

27l26iG5124 23 22 20 r;-;;1 1U 1 7 16 15 14 13 

[

d.¥6 0 0 t;. 6."6 J 5 S E 0 X Y E + E C C B A 
F F 0 
1 2 M 

MPU-CIM 

lJ
RS56~Rg}56 LJRg56 1 4 1 5 6 7 81 9 10 11 12J 

~ I ~ :!1 ~ ~I 
J J J 

CTA CTB CT C 

b) TWO-CT CONNECTION 

c 
0 
M C B A 
16 -1!) 14 13 

0 

c) TWO-CT CONNECTION WITH EFCT-1 OR EFCT-2 

EFC T-X 

~ a ~ ~ 
27 26 25 24 23 22h2of911a 11 16 1 5 14 13 

[

0 ~ ~ 1 @ ~ ' ' ~ ~ g g ~ ~ F F 0 
1 2 M 

MPU-CIM 

« «I I « «J 

R S 5 1 R S 5 1 R S 5 1 
1lJ

0 
3 R st:j

0 
r B~ 9 10°11 12~ 

"' -J L::-~-~ 

CT A CT C 

FIGURE 3.7 Other MPU-CIM Connections. 

J'uh. FJ'IJ-32-M. May 13. 20111. 

SHORTING SCREWS A . B. & C 
MUST NOT BE REMOV ED. 

R TER MINALS ARE GRO UNDED 
THROUGH TERMI NAL 22. 

SHORTING SCREWS A. B. & C 
MUST NOT BE REMOVED. 

R TERMINA LS A RE GRO UNDED 
THRO UG H TER MINA L 22 . 

EARTH-FA ULT CT MU ST NOT 
BE GROUNDED. 

SHORTING SCREWS A. B. & C 
MUST NOT BE REMOV ED. 

R TERMINALS ARE G RO UNDED 
THRO UG H TER MINA L 22 . 

Page 3-5 
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3.2.3 CABLE RESTRAINT 

All conductors should be restraim:d within 
I 00 mm (4") of the terminal blocks. Four cabling
restraint points are provided on the FPU-32 n:ar panel. 
Secure cables to the M PU-CIM using the cable-tic 
eyelets and the cable tics provided. Sec Figs. 2.1 and 
2.3. 

3.2.4 DIELECTRIC-STRENGTH TESTING 

Dielectric-strength testing can be perfon11t.:d only on 
CT inputs. supply voltage input, and output relays. 
Unplug all other 1/0 and remove the MPU-CIM ~ 
connection (tenninal 22) during dielectric-strength 
testing. 

l'11h. f.'f'/f.J2-!II. May IJ. 20/11. 

Page 3-6 
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4. OPERATION AND S ETUP 

4.1 DISPLAY AND INDICATION 
All FPU-32 information displays and settings can be 

accessed using the FPU-32 menu system, the Tl/\-232 
interfi1ce, or a network-communications interface. 

In the following sections, menu items and sel up 
parameters are listed in italics and are shown in the format 
displayed on the alphanumeric LCD. The LCD cannot 
display subscripts and superscripts. 

Menu selection is in the following lormat: 
Menu I I Sub Me1111 I I Sub Menu 21 Sub Menu J 1 ...... 

Example: For the menu item shown in Fig. 4.1. the 
notation is Setup I System Ratings I CT Primmy 

Metering ~ 

Messages ~ 

.... Setl iiJ ~ Protection ~ 
~ System Ratings ~ ... Phase CT 

Primary-,) . ET'-CT-Primary-,) . Frequencv- ) 

. . . 
-I·IGURE 4. 1 Menu Example. 

Fig. 4.2 shows the symbols that assist in navigating the 
menu system and how these symbols relate to the arrow 
k eys on the FPU-32. See the FPU-32 menu map in 
Appendix A. 

These symbols indicate the 
menu level. Up to five submenu
level symbols may be displayed . 
Use left-arrow key or ESC to 
move back one menu level. 

4.1.1 FRONT-PANEL LED INDICATION 
Menu: Setup I Sys1em Conflg I UP/ LED 
The red T RIP and yellow ALARM LED' s indicate a 

trip or alarm condition. "rhe green A CTIVE LED is OFF 
when current is not detected and is ON when current is 
detected. The yellow U P! LED is a user-programmable 
indicator and its function is defined by one of the menu 
selections shown in Table 4. I. 

TABLE 4 I U P! LFD f UNCTIONS ~ 

SELECTION LED ON CONDITION 
None LED remai ns off. 
Tripi Trip I condition exists. 
Trip2 Trip 2 condition exists. 
Trip3 Trip 3 condition exists. 

Alarm I Alann I condition exists. 
Alarm2 Alarm 2 condition exists. 
Alarm3 Alarm 3 condition exists. 
Relav l Relay I is energized. 
Relav2 Relay 2 is enerp,ized. 
Relay3 Relay 3 is encr!!ized. 

Digital Input Digital input is va lid. 
Current Detected Current is <1bovc 2% CT-primary 

rating . 
31,, Pickup 3lu current exceeds inverse curve 

pickup value. 
Phase Pickup Phase current exceeds inverse curve 

pickup value. 
ETR FPU-32 is in Emergency Thermal 

Reset state. 
Network Run I Run I is issued by a network 

command. 
Net A ctiv ity Activ ity is detected on the 

communications imerface. 

Indicates that there are related data 
displays to the left or right of this 
display. Use left- or right-arrow 
keys to view adjacent data displays. 

Cursor indicates selected 
menu item and shape 
indicates available scrolling 
directions. :j:~:i-~:i: TITLE ·H Use right-arrow key to 

select submenu. 

Scro ll using up- or down- -----~~ 
arrow keys. 

Indicates bottom of list. 
Scroll using up-arrow key. 

FIGURE 4 .2 Menu Symbols. 

/'ub. Fl'll-32-M. ,\!lay 13. 2010. 

t·1EJ~l..J ITE1··1 
-!j!- t·1El·IU ITEJo1 

'.z!:. t·1Et·~U ITEt·1 

1 l!-

··:, -t J:.. 
...,. .. ) •.L• .,. 

Use right-arrow key to 
display data. 

Indicates active item in 
-~------ list-type set-point 

displays . 

Operalioll and S<'lllf' 
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4.1 .2 REAR-PANEL LED INDICATION 
The three LED's on the rear panel are labeled ER, MS, 

and NS. The red ER (Error) LED is OFF during nonnal 
operation and is ON when there is a processor error or 
during lirmware-update operation. Output relays are de
energized when this LED is ON. 'Il1e MS (Module Status) 
and NS (Network Sta.tus) LED"s are used for network
communications and firmware-update annunciation. The 
specific colour and function of these LED's is defined by 
the network-communications opt ion insta lled in the 
FPU-32. For detailed infonnation, see the applicable 
communications manual. 

4.1.3 DISPLAY CONTRAST 
Contras t control and operator-interface test features 

are available when the display is in Local mode. To 
prevent a Display Comm Trip, select Disabled in the 
Setup I Hardware I OPI Display I Trip Action menu. 
To enter Local mode, press thc up-arrow, right-arrow. 
and ENTER keys simultaneously. 

In Local mode, all face-plat~.: LED's arc ON and the 
display indicates three menu items; Co/1/rast. Address. 
and Enter Test Mode. Usc the up- and down-arrow keys 
to select the menu item. 

Contrast: Usc the right- and lett -arrow keys to 
increase or decrease contrast. 

Address: The display address indicates I and cannot 
be changed. 

Enter Test Mode: Press the right-arrow key to enter 
test mode. In test mode, the LED test, Display test. and 
Display-Heater test are automatically perform~.:d. The 
Interactive-Key test is then entered and the following 
symbols are displayed when a key is pressed. 
Left Key: -4 
Right Key: ~ 

Up Key: ... 
Down Key: -.-
ESC: " 
ENTER: ~ 
RESET: Press RESET to exit this menu. 

Press the ESC key to exit Local mode and return to the 
FPU-32 menu. Re-enablc OPI Diplay Trip Action. 

4.2 SETUP 
Certain FPU-32 sellings cannot be changed when 

current is detected. Sec Appendix B. 

4.2.1 PHASE-CT INPUTS 
Menu: Selllp I System Ratings I CT Primary 
The CT-primary selling range is I to 5,000 A. To 

maintain specified accuracy. phase CT's should be 
selected with a primary rating between I 00 and 300% of 
rated current. 

For A-B-C sequence, the +Seq l1 display value is 
larger than the - Seq 12 display value and positive current 
unbalance is indicated. Negative current unbalance will 
be indicated if the phase sequence is 8-A-C. If negative 
unbalance 1s indicated. correct the phase-CT 
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connections. Severe current unbalance may be indicated 
when phase-CT polarity is incorrect. 

4.2.2 EARTH-FAULT-CT INPUT 
Menu: Setup I System Ratings I EF-CT Primary 
The earth-fault-CT-prirnary setting range is I to 

5.000 A. ·n,e EF-CT-primary rat ing is 5 A for sensitive 
CT's-EFCT-1 and EFCT-2. EF-CT PrimmJJ should be 
set equal to CT Primwy for residual Cf connections. 
Thc protection setting range for the EF-CT connection is 
equal to the EF-CT-primary rating. 

The FPU-32 also supports earth-fault protection based 
on the calculated zero-sequence component (310 ). The 
protection selling range for the 310 connection is fifteen 
times the phase-CT-primary rating. 

NOTE: Calculated 310 does not detect CT saturation. 
Enable overcurrcnt protection when earth-faul t cun·ent 
can exceed 15 times the phase-CT-primary rating. 

4.2.3 FREQUENCY 
Menu: Setllp I System Ratings I Frequency 
Set Frequency at 50 or 60 Hz. 

4.2.4 SET-POINT GROUP 
Menu: Setup I System Ratings I Set-Point Group 
The FPU-32 suprorts two set-point groups. The Sewp 

I System Ratings Set-Point Group menu specifies the 
active set-point group as Group I or Group2. If the 
digital input is used to select the set-point group, it has 
priority over the menu sett.ing. 

4.2.5 OUTPUT RELAY ASSIGNMENT 
Menu: Setup I Relay Outputs I Relay x 
Menu: Setup I Relay Outputs I RY Pulse Time 
Each of the three output relays can be assigned to one 

of the funct ions listed in Table 4.2. More than one re lay 
can be assigned the same function. Trip and alarm 
ass ignments operate in the selected fitil-safe or non-fail
safe mode. 

The default assignment for Relay I is Trip I. for 
Relay 2 is Alarm I. and for Relay 3 is None. This 
assignment is compatible with the FPU-1 6 Feeder 
Protection Unit. The defillllt mode setting f()r all three 
relays is Fail-Safe. 

Operaliou ami Selup 
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TABLE 4 2 OUTPUT- RELAY FUNCTIONS -
FUNCTION ASSIGNMENT OR ACTION 

Tripi Relay operates when a trip occurs in a protective func tion assigned Trip i, Trip 1&2, Trip l&3. or 
Trip l,2&3 trip action. Pail-safe or non-fail-safe mode selection is active. 

Trip2 Relay operates when a trip occurs in a protective function assigned Trip2, Trip I &2, Trip2&3, or 
Trip I ,2&3 trip action. Pail-safe or non-fail-safe mode selection is active. 

Trip3 Relay operates when a trip occurs in a protective function assigned Trip3, Trip I &3, Trip2&3, or 
Trip I ,2&3 trip action. Pail-safe or non-fai l-safe mode selection is active. 

Alarml Relay operates when an alarm occurs in a protective function assigned A larml , Alarm I &2, A I arm I &3, or 
Alarm 1,2&3 a larm action. Pail-safe or non-ll1il-safe mode selection is active. 

Alarm2 Relay operates when an alarm occurs in a protective function assigned Alarm2. Alarm1 &2, Alarm2&3, or 
Alarm1 ,2&3 alarm action. Pai l-safe or non-fail-safe mode selection is active. 

Alarm3 Relay operates when an alarm occurs in a protective func tion assigned Alarm3, Alarm l&3. Alarm2&3, or 
Alarml.2&3 alarm action. Pai l-safe or non-fail-safe mode selection is active. 

Current Relay is energized when current is greater than 2% of CT-primary rating. 
Trip I Pulse"1 Trip I energizes relay for the time duration specified by the RY Pulse Time set point. 
Network Run I Relay is energized by a network "Run I Set" command and de-energized by a " Run I Clear" command. 

Watchdog Relay is energized when the FPU-32 is operating properly. 
None No assignment. . , - > • - - ' Ass1gn th is function to only one 1elay. Non fa il sate oper<Ition only . 

4.2.6 DIGITAL INPUT 
Menu: Setup I Digital lnplll l DIN I Function 
Menu: Setup I Digital Input I DIN I Trip Delay 
The digital input can be assigned to one of the 

functions listed in Table 4.3. 
When ass igned to the Trip I functi on, the DIN I Trip 

Delay set point is e nabled. A trip occurs if the digita l
input voltage is removed ftx the time s pecified by the 
DIN/ Trip Delay. 

When assigned to Reset, trips can be reset using an 
external reset switch. T he Reset input is a "one-shot" 
reset and requires a transition li·om open to closed. 
Maintaining a reset switch closure does not inhibit trips. 

When assigned to Program Enable, the password 
protection function is disabled and program access is a 
function of the digital- input state. 

When assigned to Set-Point Group, one of two groups 
is selected. The digital-input selection has priority over 
the Setup I System Ratings I Set-Point Group setting. 

TABLE 4.3 DIGITAL-INPUT FUNCTIONS 

FlJNCTION STATE ( I ) 

Tripi I = No Tripi 
0 =Tripi (Delay selectable, reset required) 

Reset I - Reset Trips 
Program Enable\'J I =Program changes allowed 

0 = No program changes allowed 
Set-Point Group I = Group2 Set Points 

0 =Group I Set Points 
None No assignment (Default) 

<
11 I =24-Vdcapphcd, 0 =24-Vdcnotapphed. 

<
2

> Password is disabled. 

l'ub. FI'U-32-A{ May /3, 2010. 

4.2.7 ANALOG OUTPUT 
Menu: Setup I Analog Output 
The 20-mA analog output can be programmed for one 

of the parameters s hown in Table 4.4. 
The ana log output is factory calibrated for zero equals 

4.0 mA and full scale equals 20.0 mA. 
If adjustment is required use the Analog Output 

menus. 

Zero Calibrat ion: 
• Select Zero in the Owput Parameter menu. 
• Measure the output current and adjust the Zero 

Calibrate setting for the desired output. The 
cal ibration number lor 4 mA wi ll be in the range of 
100 to 11 0 . 

Full-Scale Calibration: 
• Select Full Scale in the Output Parameter menu. 
• Measure the output cun-ent and adjust the 

FS Calibrate setting fo r the desired output. T he 
calibration number fo r 20 m A w ill be in the range of 
540 to 550. 

Calibration numbers are not changed when factory 
dela u lts are loaded or during a firmware update. 

Op"rati<m and Setup 
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TA BLE 4 4 A NAlOG-OUTPUT PI\RI\MFTERS - -
PI\RAMETER DESCRIPTION FULL SCALE 

Phase Current Maximum of the three phase currents. Phasc-CT-primarv rating 
EF (I .1 Measured) Measured earth-leakage current from EF-CT. Earth-laui!-CT-primary rating 
EF (31o Calculated) Calculated earth-leakage current from phase CT's. Phase-CT -primary rating 
Used l' t Used thennal capac ity. 100% l' t 
RTD Temp RTD temperature 11

J . 260°C 
Unbalance Current unbalance (1211 ). I per unit or I 00% 
Zero Zero calibration. Not applicable 
Full Scale Full-scale cal ibration. Not appl icable 

( 1) '. . ' ~. .. I he output dc lcwlts to the caltbrated zero output fo r an open 01 sho1ted RTD sensor . 

4 .2.8 MISCELLANEOUS C ONFIGURATION 
Menu: Selllp I System Co11fig 

System Name 

Password 

Clock Selling 

Password Timeout 

UP/ LED 

Maintenance 

Appears on many of the di splay 
screens and can be set by the user 
( I &-cha racter alphanumeric field). 
Used to change the 4-character 
alphanumeric password. 
Used to set the date and 24-hour 
clock. 
Used to set the passw ord time-out 
dday. Delay is measured from last 
key press. 
Used to assign the inte rna l 
parameter to the U PI LE D. 
Used to clear event records. trip 
counters . and run hours. 
Used to load defimlls . 
Used to view fi rmware version, 
unit serial number, and 
MAC address. 
Used lo r fi rmware updates. 

4 .2 .9 COMMUNICATIONS 

Menu: Setup I Hardware I T/A-232 Conuns 
Me nu: Setup I Hardware I Network Comms 

The T IA-232 inte rface uses the M odbus0 RTU protocol. 
St:t the TIA -232 ID and T!A -232 Baud to match the 
requirements o f tht: communications device. Default 
settings a rc the sam e as SE-Comm-RJS PC-interface 
software de faults . 

If equipped with an o ptio na l network-communications 
inte rface. reler to the appropriate communications
inte rlitce manual. 

Non:: RS-232. EIA-232 and T l t\ -232 s ignal 
speci fications are com patible w ith the F PU-32. 

4 .3 M ETERING 

Menu: Meterilrg 
When Metering is sek cted in the main menu, press the 

right-arrow key to access a lis t o r metering d isplays. Use 
the up- and down-arrow keys to scroll through the displ:ly 
lis J. Pressing the right-arrow key displays the selected 
mete ring in fbrm ation. 

t'uh. I·PII-J2-M. Afay 13. 2()/1!. 

RESET is a ' 'hot key" that is active in all me ter 
i.li splays. Pressing RESET causes a j um p to the Trip and 
Alarm display to allow trips to be viewed and rescl. 
Pressing ESC or the lell-arrow key causes a return to the 
Metering display. 

Many i.lisp lays include per unit (pu) values w he re 1.0 
puis t:qua lto 100%. 1.,. lb, lc. 11• 12, ani.l 310 a re in per unit 
o f phase-CT-prim ary rat ing. I" is in per un it or earth
n~t~lt-CT-primary rating. 

The unbalance display indicates minus (- ) if current 
inpu ts are not sequenced A-B-C (negative-sequence 
current is greater than positive-sequence current). 

T ABLF 4 5 M ETERJNG DISPLAy J 

METERI NG MENU INfORMATION DISPLAY 111 

Current 1". 1". lc in A and per unit of I, 
Unbalance I" 12, in per unit of I"' 1211 1 in per unit 
Eart h Leakage 1<1 in A and per uni t of 1<, 310 in A and 

per unit of lr 
Displays 310 > Pickup when current 
exceeds setting am.l 310 protection is 
selected. 

Thermal Status Used l"t in percent 
·rrend 12t in percent 
Displays "Reset 12t Trip'' when reset is 
allowed. 
Displays reset time when tripped on 12t. 
Displays time to trip in minutes if in 
overload. 

Inverse Status Phase and earth currents are less than or 
greater than inverse-overcurrcnt pickup. 

Local Sensor Sensor Type: RTD orf>TC 
Displays temper<llure in ac when type is 
RTD. 
Open or Short RTD fa ilure 
Displays sensor status (Normal. Open. 
Short) when type is PTC. 

1/0 Status Digital input On or Off and relay 
outputs in binary 

System Status Dale and time 
St:ttings Group 
ETR mode 

Network Status Online or timed out Modbus state 
DeviceNet errors and status 

( I J A ll me te nng cltsplays show System Name. 

()peru/lUll 'lml ,\'ctup 



~ Littelfuse· 
STARTCO 

4.4 MESSAGES 

Menu: Messages 

FPU-32 Motor Protection Unit 

Selecting Messages allows trip, alarm. and inhibit 
messages, event records, and statistical data to be viewed 
and resets to be perfonned. 

4 .4.1 TRIP RESET 

Menu: Messages I Trip and Alarm 
Up to lifleen trip and alarm messages can be displayed 

in a serollable-list format. Trips must be individually 
selected and reset using the RESET key. All trirs arc 
simultaneously reset by a digital-input reset or with a 
eommunications-m:twork command. Alarms are non
latching and are d isplayed only for the time that the alarm 
condition exists. 

RESET is a "hot key" to the Trip and Alarm display, 
except during set-roint entry. In the Trip and Alarm 
display, pressing ESC or the left arrow key causes a 
return to the display shown when RESET was pressed. 

4.4.2 DATA LOGGING 
Menu: Messages I Event Records 
Trip-record data and Emergency Thermal Resets (ETR) 

are logged. Trip-record data includes the time o f trip, 
cause of trip, and pre-trip data. ETR records contain a 
snapshot of the data prior to an ETR. 

Trip- or ETR-records data includes: 
• Time Stamr YY/MM/DD HH:MM :SS. 
• 1, lb, lc, lc1 and 310 at time of trip or ETR. 
• Unbalance (1 2/1 1) at time of trip or ETR. 
• ft at time of trip or ETR, and 
• PTC!RTD temperature data if applicable. 

Each record includes a record number in the tirst line of 
the record-data display . T he record number is 
incremented when a new record is generated and has a 
range from 0 to 65535. When the Event Recore/.\· menu is 
entered. the first record displayed is the latest record. The 
right-arrow key scrolls th rough previous records. Record 
scrolling stops when the 100'11 record has been reached or 
an empty record is disrlayed. 

Event records can be cleared in the Setup I System 
Config I Maintenance menu. 

Record Type ......... ....... .............. T rip/ETR 
Number of Records ....... ........ .... I 00 ( First In First O ut) 

4.4.3 STATISTICAL DATA 

Menu: Messages I Statistics 
The FPU records the following statistical data: 

• Running hours and 
• Counters lor each trip type. 
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Statistical data can be cleared in the Setup I System 
Cmlfig I Maimenance menu. 

4.4.4 EMERGENCY THERMAL RESET 

Menu: Messages I Emerg 121 Reset 
The Emerg fzt Reset menu is used to set Used 11t to 

zero. Sec Section 5.2.2. 

4.5 PASSWORD ENTRY AND PROGRAMMING 

Menu: Setup I System Cunfig I Password 
Menu: Setup I System Conjig I Password Timeout 

NOTE: The dcfitult password is II II. When the digital 
input is rrogrammed for Progran1 Enable. set-point access 
via the menu system is contro lled by the digital input state 
and not by the password. Set Points can always be 
changed using communications and the password. 

When r assword access is active, all set points are 
locked !'rom changes until the fi.Hir-character password is 
entered. If set-point access is locked. the user is prompted 
to enter the password. Once ente red. set-point access is 
allowed and remains enabled until a key has not been 
pressed f(Jr the time detincd by the Password Timeout set 
point. 

Set points are selected e ither by entering alphanumeric 
characters or by choosing from a list. 

EXAM PLE: 
Prior to password entry: 

I2T PICKUP 
= 1. 0(1 ~< IF· 
Locked ! Pr·ess ~ To 
Enter· F'ass\ .. ~<::.r·d. 

Press ENTE R. The Password Ent1y display is shown: 

F'HSSl,JORD EHTF.:'1 
Enter· P ass~.o.tot~cl 
Hnd Pr-ess ~ 
[****] 

Use the left- and right-arrow keys to select the r osit ion 
o f the flashing cursor. Use the up- and down-arrow keys 
to sclcl:t password characters. Press ENTER. 

When the correct password is en te red. a flashing cursor 
is displayed. the set-po int range and units are shown, and 
the set point can be changed. 

I2T PICKUP 
= 1. 00 X IP 
(0.10 ~ 1. 25 ) X lP 
[00001. om 

Usc the up- and down-arrow keys to change a set-r oint 
update-field cha racter, and use the left- and right-arrow 

(JpertJlionantl .~'ctup 
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k..::ys to move between characters. Press ENTER to 
update the set roint, or rress ESC to exit. the disrlay 
without changing the set roint. A set roint is set to the 
lll1111mum or maximum value of its range if an out-ol:. 
range valu~.: is entered. Press ESC to ..::xit the sct-roint
urdate screen. 

The sequence for set-point characters d~:pcnds upon the 
sct-roint tyrc. 'fhc character sequence for numeric set 
points is: 

... 0123456789.0123 ..... 
The character sequence lor string set points is: 
... (0 ... 9] [A ... Z] [a ... z] SP- .I [0 ... 9] [A ... Z] ..... 

Characters forming a series are shown in brackets and 
··SP" represents the space character. 

For set points requiring selection fi·om a list. the ur
and down-arrow keys are used to scroll through tho.:: items. 
In the same manner as menu items, sclc..::tions arc 
displayed using one of the three cursor symbols(.,. .... +) 
prcc..::ding the item. Press ENTER to select the item. The 
sclc..::tcd item is indicated by the "*" symbol to its right. 

EXAMPLE: 

TF: I P RCT IO~l 
Disabled 

+Tt"·iP 1 
Tt"·iP 

l'ul>. Fl'U-32-M. Aim· 13. 2010. 
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5. PROTECTIVE FUNCTIONS 

5.1 GENERAL 

The FPU-32 measures true RMS, peak, and the 
fimdamental-fi·equency values of CUJTent Fundamental
frequency values (magnitude and phase angle) m·e obtained 
by using Discrete-Fourier Transfonn (OFT) filtering that 
rt;jects de and harmonics. The type of measurement used 
lor a protective function is indicated in each section. 

Each protective function can be assigned a trip action 
that dclines the output contat:t(s) used. Except lo r 
overload protection which has auto-reset available. 
FPU-32 trips are latched. Trip actions are logged. 

Trip-action selections are: 
• Disable 
• Tripi 
• Trip2 
• Trip3 
• Trip 1 and Trip2 
• Trip I and Trip3 
• Trip I and Trip2 and Trip3 
• Trip2 and Trip3 

Most protection fimt:tions can be assigned an alarm 
action. Alann actions are auto-reset and do not generate 
event records. 

Alarm-action selections arc: 
• Disable 
• Alarml 
• Alann2 
• Alann3 
• AI ann I and Alarm2 
• Alannl and Alarm3 
• Alarm I and Alarm2 and Alarm3 
• Alarm2 and Alarm3 

To operate output contacts, trip and alarm actions must 
be assigned to output relays using the Selup I Relay 
Olllpllls menu. See Section 4.2.5. 

For phasc-overcurrent protection, three protection 
elements are available--overload, inverse time. and 
definite time. Each can be enabled or disabled as required 
and are individually annunciated. 

IEC and IEEE inverse-time curves are supported. An 
I EC time multiplier setting range of 0.05 to 1.0 is 
provided. For consistency, the same multiplier is used lor 
IEEE curves and requires the IEEE characteristi c equation 
to be multiplied by 3. For equations and curves s.:c 
Fig . 5. 1 to Fig. 5.9 in Section 5.3. 

For earth-fault protection, inverse time and definite 
time clements are available lor the calcu lated zero
sequence component (310 ). For the earth-fault CT inputs, 
only definite-time protection is provided. Calculated (310) 

l'uh. V/ ' 11-32-M. />duv 13. 211/0. 
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and CT-input protection elements can he enabled 
simultaneously to provide low- and high-level earth-fault 
protection in solidly grounded systems. 

Phase-overcurrent and ground-fa ult protection 
functions have two setting groups; Group 1 and Group 2. 
Set points are entered fur each group and the active group 
is selected using the menu system, communications, or 
the digital input. See Section 4.2.6. Group selection 
allows setting two levels of protection. This is useful in 
feeder applications where the connected load changes as 
in tic-breaker systems, or in applications where the Ieeder 
is in maintenance mode and operation with reduced trip 
levels is required. 

SE-Comm-RIS PC-interli1ce so f·iware can be used to 
plot FPU-32 protection curves. See Section 7.1.2. 

Non:: See Appendix B for default set-point values. 
Per-unit notation (pu) is used. I pu = 1 O(lYo. 

5.2 OVERLOAD 

5.2.1 )2t PROTECTION 

Menu: Selup I Protection I Overload 
Unlike IEC and IEEE inverse-time overcurrcnt 

protection, the 12 t protection tracks thermal capacity for 
currents below the pickup setting. 

The 12t protection algorithm uses the square of the 
maximum phase current as an input. 

The cold-curve time-to-trip (I) in seconds ftlr currents 
above the /2

1 Pickup setting is de fined by: 

t = 6() x r x In( 1~/ ) 
IM - / 

Where : 

r = Time Constanl selling in minutes 

!At IMAX - /lAIS 

/Plchp 

The time constant for overload protection is set in the 
Setup I Proleclion I Overload I Groupx I Time Cons/an/ 
menu. This value is specified in minutes. 

From a given curve, the time constant can be determined 
by knowing the trip time at six times the pickup value (t6 ) . 

For this case, the time constant simpli fies to: 

T = 0. 59 1 X 1(, 

Where: 

lr. = Time in seconds at 6 x pickup level 

1 = Time Constant selling in minutes 

The FPU-32 provides indication of thcnnal trend and 
used thermal capacity. ·n1em1al trend is the value that 
used thennal capacity is tending toward and it is a 
function or the square of load current. For currents 
greater than or equal to the pickup current. time-to-trip is 
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displayed in Metering I Thermal Capacity. The thermal 
trend value (Tre11d 12t) in percent is: 

For currents less than lt Pickup current, Trend 12t in 
percent is a function of the !-lot Factor setting given by: 

7i-eml / 21 = 1M 2 xI-IF x 100% 

Where: 

/IF = Not Factor selling 

Selected 12t overload cold curves are shown in Fig. 5.1. 
FPU-32 12t overload protection is dynamic. ·rime to trip 
at any overload current depends on the value of 
Used 121--as Used 121 increases, time to trip decreases. 
FPU-32 12t overload cold and wann protection curves can 
be plotted using SE-Comm-fUS PC-interface sofiware. 

An overload trip occurs when Used 12t reaches IOO'Yo. 
When an overload trip occurs, reset is not allowed until 
Used 111 falls below the /11 Reset Level set point. The 
time-to-reset in minutes is: 

t = -r x Cooling Facror x /n(/21 Reset Level) 

Timc.:-to-reset is displayed in Metering I Thermal 
Capacity. 

The thermal model has thret: dit1erent reset modc.:s: 
Normal. Auto. and Rapid. The 12t-overload reset mode is 
set using the Setup I Protection I Overload I ft Reset 
Type menu. and applies to both set-point groups. 

A thermal-overload trip reset is not allowed until Used 
lt falls below the 111 Reset Level setting. In Norma/mode 
a reset input is required to reset a trir. Normal is the 
def~wlt reset mode. 

In Auto mode. an 12t-overload trip is automatically reset 
when Used /21 falls below the 12t Reset Level setting. 

In Rapid mode. Used ft decreases exponentially with a 
lixcd two-second time constant when current is not 
detected. A reset inrut is required to reset a trir. 

Cooling Factor ...................... O.IO to 10.00 x Thermal 
Time Constant 

Time Constant ...................... 1.00 to 60.00 minutes 
12t Pickup .............................. O.IO to 1.25 pu oi"CT-

Primary Rating (lp) 
Hot Factor. ............................ 0.10 to 1.00 
12t Alarm ............................... 0.50 to 1.00 pu 
12t Trip .................................. 1.00 pu 
Protection ............................. Enable/Disable Trip I, 2. 3 

Enable/Disable Alarm I. 2. 3 
M easun:ment Method ........... RM S 
Set-Point Groups .................. Group I and Group 1 
I ~t Reset Level ............... ....... 0.10 to 0.90 pu 

(Arrlies to both groups) 

l'uh. J-"/'ll-32-111. Jllay 13. 20/0. 
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Menu: Messages I Emerg 12t Reset I Reset 121 Memory 
Emergency Thennal Reset (ETR) sets Used IJt to 0% 

and disables I>TC and RTD temperature trips. Program 
access is required. Disabled-temperature protection is 
indicated by f 0 Disabled by ETR in th~: System Stale 
display. If PTC or RTD temperature protection is not 
enabled. to Disabled hy ETR will not be displayed. RTD 
or PTC trips are reset when ETR is perfonned regardless 
or measured temperatures. Temperature protection must 
be rc-cnabled in the Messages I Emerg 12t Reset I 
Reenable Temp menu, or by cycling supply voltage. 
Disabled-temperature protection can be assigned to the 
user-programmable indication LED. Sec Section 4.1.1 

Temperature alarms and sensor verification remain 
enabled during ETR. 

CAUTION: Temperature protection is not automatically 
rc-cnabled nftcr an Emergency Thermal Reset. 

5.3 INVERSE-TIME 0VERCURRENT 

Menu: Setup I Protection I Phase Inverse 
The FPU-32 supports the inverse-time curves listed in 

Table 5.1. 

TABLE 5 I CURVE TYPES 

CURVE TYPE FIGURE 

IEC Normal Inverse, Curve Type A 5.2 
IEC Verv Inverse, Curve Type B 5.3 
I EC Extreme Inverse, Curve Type C 5.4 
IEC Short Inverse. Curve Type A 5.5 
IEC Long Inverse. Curve Type B 5.6 
IEEE Modernte Inverse Curves 5.7 
IEEE Very Inverse Curves 5.8 
IEEE Extreme Inverse Curves 5.9 

Non:: ·rhe IEEE standard equations were derived by 
taking the average response or a number or lAC and CO 
relays set to a " time-dial" setting of 5. The FPU-32 time
multiplier setting of 1.0 corresronds to the lAC/CO 
"lime-dial" setting or 15. 

The Cun'e menu is used to select one or the curve 
shapes listed in Table 5.1. Pickup is in per unit of 
phasc-CT rating and specifics the location of the curve's 
vertical asymptote (IM = 10 FT/I pickup = I). Ti111e Multiplier 
selects the spec.:ifie curve within the curve type. 

The I'PU-32 uses the same timc-multirlicr rang..: of 
0.05 to 1.0 for both IEC and IEEE curves. 

The Metering I Inverse Status menu indicates whether 
current is above or below Pickup and the UPI face-rlate 
LED can be programmed to indicate that current is above 
Pickup. See Section 4.1.1 . 

J'n)/t.'CII''" l··uncJIOif.\" 
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Curve ................... ................. See Table 5.1 
Pickup ................................... O.I 0 to I 0.00 x CT-Primary 

Rating (lp) 
Pickup Curve Threshold ....... 1.1 x Pickup setting 
Reset Curve ·n1reshold ......... 0.9 x Pickup setting 
Time Multiplier ......... ........... 0.05 to 1.00 
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Protection ................ .. ... ........ Enable/Disable Trip I, 2, 3 
Measurement Method .... ...... DFT c/w CT-saturat ion 

compensation 
Set-Point Groups .................. Group 1 and Group 2 

t(min) 

60 
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CURRENT IN MULTIPLES OF PICKUP SETTING (IM) 

PIGURE 5.1 I t Overload Cold Curves. 
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IEC NORMAL INVERSE 
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0.1 L-------------------------------------------------------------------~ 
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FIGU RE 5.2 IEC Normal Inverse. Curve Type A. 
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IM > 1.1: t = T M X 13.5/(IM- 1) 
IM > 20: t = t l. =20 

IM < 0.9: t, . .. l = T M X 13.5/(1 - IM) 
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0.02 L-----------------------------------------------------------------~ 
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CURRENT IN MULTIPLES OF PICKUP SETTING (IM) 

FIGURE 5.3 IEC Very Inverse, Curve Type 13. 
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IEC EXTREME INVERSE 

IM > 1.1: I =TM X 80/(IM2 -1) 
IM > 20: I = lr~·zo 
IM < 0.9: lrosel = T M X 80/(1 - 1M2) 
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CURRENT IN MULTIPLES OF PICKUP SETTING (IM) 
FIGURE 5.4 IEC Extreme Inverse, Curve Type C. 
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FPU-32 Feeder Protection Unit 

IEC SHORT INVERSE 

IM > 1.1: t = T M X 0.05/(IM0
·
04 

- 1) 
IM > 20: I = lrw•20 
IM < 0.9: t, ••• , = T M X 0.05/(1 - IM0

•
04

) 

2 3 4 5 6 7 8 9 10 

CURRENT IN MULTIPLES OF PICKUP SETTING (IM) 
FIGURE 5.5 IEC Short Inverse, Curve Type A. 
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FPU-32 Feeder Protection Unit 

IEC LONG INVERSE 

IM > 1.1: t = T M X 120/(IM - 1) 
IM > 20: t = tt.,•20 

IM <. 0.9: treset = T M X 120/(1 - IM) 
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Time 
Multiplier 

(TM) 

0.2 ~--------------------------------------------------------------~ 

2 3 4 5 6 7 8 9 10 20 

CURRENT IN MULTIPLES OF PICKUP SETTING (1M) 
FIGU RE 5.6 IEC Long Inverse, Curve Type B. 
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f-IGURE 5.7 IEEE Moderate Inverse Curves. 
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IEEE VERY INVERSE 

IM > 1.1: t= TM X 3 X (19 .61/(IM2 ·1) + 0.491) 
'"' > 20: t = 11,.-20 
IM < 0.9: teset = T M X 3 X 21.6/(1 -1M2
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f-"IGURE 5.8 IEEE Very Inverse Curves. 
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FIGURE 5.9 IEEE Extreme Inverse Curves. 
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5.4 DEFINITE-TIME 0VERCURRENT 

Menu: Setup I Protection I Ph De.fTi111e 
The de finite-time overcurrent function has both trip and 

alann settings. With the Of-T meas urement method it 
may he poss ible to set the overcurrent protection closer to 
the des ired value as compared to the IUvi S measurement 
method. 

The asymmetrical-current multipliers ror RMS and 
OFT measuring methods arc shown in Fig. 5.1 0. Typical 
X/R values are 6 .6 tor a low-voltage system_ 15 for a 
medium-voltage system. and can be as high as 25 lor a 
high-voltage system. The OFT lilters the de component 
so that the overcurrent setting can be set closer to the 
symmetrical fault value. 

-- ----

.. L-~/----------------------------0 !C '2 
XIR 

FIGURE 5.10 Asymmetrical-Current M ultipliers 

Trip Lcvcl. ............................ O. IO to 15.00 x C:T -Primmy 
Rating (I") 

Trip Delay (0) ...................... 0.00 to I 0.00 s 
(see Table 5.2) 

Alarm Levei ......................... O.IO to 15.00 xI" 
Alarm Delay (0) ................... 0.00 to I 0.00 s 

(see Table 5.2) 
Protection . .. .......................... Enable/Disable Trip I, 2. 3 

Enable/Disable Alarm I. 2. 3 
Measurement Method ........... OFT c/w CT-saturation 

compensation 
Set-Point Groups .................. Group I and Group 2 

TABLE 52 FAULT D URATION R EQUIRFD FOR TRIP1' Kll -
FAULT L EVEL FAULT D URATION (FD) 

(multiples of trip- (ms) 
level setting) D < 30 IllS (J) D > 30 IllS (3) 

2 fD = 10 ms FD = (D - 20) ms 
5 FD = 5 ms f'D = (D - 25) ms 
10 FD = 2 ms FD = (D - 28) ms 

iT " ) .· 0 . < J f-'01 overcurrent less than 15 x C l-111111cllY Ratmg. 
For earth fimlts less than 1 x EF-CT-Primary Rating. 
Fixed ti·cquency. 60 Hz . 

12
> Minimum relay operating time : 25 to 45 ms. 

(3) D is the trip-time setting. 

1'uh. F/'11-32-M. May 13. 2010. 
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This protection function is based on the zero-sequence 
current calculated ti·o m the three phase currents . 

The 01111e menu is used to select one of the curve 
shapes lis ted in Table 5.1. Pickup is in per un it of phase 
CT rating and specifics the location of the curve's vertical 
asymptote (IM = IDn / lp,ckup = 1 ). Time Multiplier selects 
the specific curve within the curve type. 

The FPU-32 uses the same time multiplie r range o r 
0.05 to 1.0 for both IEC and IEEE curves. 

The Metering I inverse Status menu indicates whether 
current is above or below Pickup and the UPI face-plate 
LED can be program med to indicate that current is above 
Pickup. See Section 4. I . I. 

Curve .................................... Table 5.1 
Pickup .................................. 0. I 0 to I 0.00 x CT-Primary 

Rating (1 ,,) 
Pickup Curve Threshold ....... 1.1 x Pickup setting 
Reset C urve ·rhrcshold ......... 0.9 x Pickup setting 
Time Multiplier .................... 0.05 to 1.00 
Protection ............................. Enable/Disable Trip 1. 2. 3 
Measurement Method ....... ... DFr- derived 31o 
Set-Po int Groups .................. Group I and Group 2 

NOT E: For IEEE curves. a multiplier of I corresponds to 
a lAC/CO " time-dial'' setting of 15. 

NOTE: CT saturation is not detected. Enable overcurrent 
protection when ll1Uit levels can exceed 15 times the 
phase-CT-prirmuy rating. 

5.6 DEFINITE-TIME 310 EARTH FAULT 

Menu: Selllp I Protection I 3/o De.f Time 
This protection is based on the zero-sequence current 

calculated from the phase currents. 

Trip Level.. ..................... ...... 0. 10 to 15.00 x CT-Primary 
Rating (lp) 

Trip Delay (D) ...................... 0.00 to 10.00 s 
(see Table 5.2) 

Alarm Level . .......... .......... .... 0. 10 to 15.00 x IP 
Alarm Delay (D) .................. 0.00 to I 0 .00 s 

(see Table 5.2) 
Protection ...... ................. ..... Enable/Disable Tripi. 2, 3 

Enable/Disable Alarm I. 2. 3 
Measurement Method ........ .. OFT--derived 3lo 
Set-Point Groups . .. ........ .. ..... Group I and Group 2 

NOTE: For IEEE curves. a multip lier of 1 corresponds to 
a lAC/CO "' time-dial'" setting or 15. 

Prolec:ll l"e l ·'unc tuJII.\" 
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N OT E: CT saturation is not detected. Enablt: ovcrcurrent 
protection when fault levels can exceed 15 times the 
phase-CT-primary rating. 

5 .7 DEFINITE-TIME EARTH F AULT 

Menu: Setup I Protection l lct De/Time 
This protection li.mction uses the carth- litult-CT input. 

The protection selling range is equal to the earth-fltult
CT-primary rating (10 ) . 

T rip Level ....... .... ..... ... .......... 0.0 I to 1.00 x Earth- Fault 
CT primary rat ing (lc) 

Trip Delay (0) ...................... 0.00 to 100.00 s 
(see Table 5.2) 

Alarm Level ................. ....... . 0.0 I to I .00 x )0 

Alarm Delay (D) ......... .......... 0.00 to I 00.00 s 
(see Table 5.2) 

Protection ..................... ........ Enable/Disable Trip I, 2. 3 
Enable/Disable Alarm I. 2. 3 

Measurement Method ........... OFT c/w saturation 
compensation 

Set-Point Groups ........... ....... Group I and Group 1 

5.8 CURRENT UNBALANCE 

Menu: Setup I Protection I Unbalance 
Menu: Setup I System Con.fig 11:/11 Threshold 
Positive-sequence current (1 1) and negative-sequence 

current (h) arc used to determine current unbalance ( 1211 1). 

The unbalance display range is 0.00 to 1.00 where 1.00 is 
I 00% unbalance- a sing le-phase condi tion. Single-phase 
loads generate unbalance that may cause li1lse trips when 
feeder currents are low. The 1:/11 Threshold sets the 
current leve l where unba lance protection becomes active. 
The threshold is based on the maximum of the three
phase currents. Set this va lue above the single-phase load 
value to avoid fa lse trips. Negative unba lance is ind icated 
when current inputs are connected B-A-C (negative
sequence current is greater than pos1t1vc-st:quence 
current). Severe unbalance may also be indicated if 
phase-CT po larity is incorrect. 

Trip Leve l .... ..... ..... .. .. ........... 0.05 to 1.00 
Trip Delay ......... .... ....... ....... . 1.00 to I 00.00 s 
Alarm Level ....... ....... ........... 0.05 to 1.00 
Alarm Delay ........... .............. 1.00 to I 00.00 s 
Protection ....... ........ ....... ....... Enable/Disable Trip i , 2. 3 

Enable/Disabh.: A larm l . 2, 3 
Threshold ...... ..... ................... 0. 10 to 0.50 x lr 
Measurement Method ........... OFT 

l'uh. F/'U-32-M. Alay 13. 211 Ill. 

5 .9 PHASE L OSS 

Menu: Setup I Protection I Phase Loss 
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Phase loss is a severe form of unbalance and can be 
used to detect open-circuit faults. When phase loss occurs 
on a 3-phase load. negative-sequence current (12) is equal 
to positive-sequence current (1 1 ). The phase-loss 
algorithm considers 12/1 1 fi·om 0 . 90 to 1.00 to be a pltast.: 
loss. Set the phase-loss tri p delay shorter than the 
unbalance trip delay to avoid an unbalance trip in the 
event o r a phase loss. 

The phase-loss threshold is fixed at I 0%> of the 
CT-primary rat ing (lp). 

Trip Dd ay ... .......... ............... I .00 to I 00.00 s 
Alarm Delay ......................... 1.00 to I 00.00 s 
Protection ............................. Enable/Disable Trip I. 2, 3 

Enable/Disable Alarm I. 2. 3 
Measurement Method .......... OfT 

5 .10 P HASE REVERSE 

Menu: Setup I Protection I Phase Rev 
I r the current phase sequence is B-A-C, the magnitude 

of negative-sequence current will be la rger than the 
magnitude o r posi tive-sequ~.:nce current. To maintain 
magnitude consistency for st:t points, the 12/11 ratio is 
inverted fo r the protection algorithm when phase 
sequence is B-A-C. A negative unbalance is indicated in 
the meter display lor B-1\-C sequence. 

The phase-reverse threshold is lixed a t I O'Yo of· the 
CT-primary rating (lp)-

Trip Delay ........... ......... ........ I .00 to I 00.00 s 
Alarm Delay ......................... 1.00 to I 00.00 s 
Protection ................. ............ Enable/Disable Trip I. 2. 3 

Enable/Disable Alarm I. 2. 3 
Measurement Method .......... OfT 

5.11 P T C TEMPERATURE 

Menu: Setup I Hardware I Temp Sensor Type 
Menu: Setup I Protection I PTC Local Temp 
The loca l-temperature-sensor input is configured lor a 

posit ive-temperaturc-cod licicnt ( PTC) thermistor sensor 
using the Setup I Hardware I Temp Sensor Type menu . 

The total resis tance o r series-connected PTC 
thermistors must be less than I ,500 n at 20°C. A trip or 
alarm wi ll occur when series resistance exceeds 2,800 n. 

During Emergency Thermal Reset. a PTC trip is reset 
and PTC-temperature protection is disabled. See Section 
5.2.2. 

Protection .......................... Enable/Disable Trip I, 2, 3 
Enable/Disable Alarm I. 2, 3 

Prott.•c:lin: /··unction,· 
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5 .12 RTD TEMPERATURE 

Menu: Setup I Hardware I Temp Sensor Type 
Menu: Setup I Protection I RTD Temperature 
The local-temperatun.:-sensor input is configured lor a 

Pt l 00 RTD sensor using the Setup I Hardware I Temp 
Sensor Type menu. 

Sensor veri fication is enabled using the Sensor Trip 
Act and Sensor Alarm Act Action menus. When a sensor 
litilure is detected, the corresponding protection is 
disabled. 

During Emergency Thermal Reset. an RTD trip is 
reset and RTD-tempcrature protccti~lll is disabled. Sec 
Section 5.2.2. 

Trip Range ................... ... .. 40.00 to 230.00°C 
Alarm Range .................... 40.00 to 230.00°C 
Display Range .................. -40 to 260°C 
Sensor Veri fi cation ........... Enable/Disable Trip I , 2. 3 

Enable/Disable Alarm I, 2, 3 
Protection ......................... Enable/Disable Trip I. 2. 3 

Enable/Disable /\I arm I, 2. 3 

/'ub. F/'1/.JJ-M. May 13. 211111. 

Page 5-1-1 
Rev. I 

/'rot&:Cll\'i! FwJclion.,· 



~ Littelfuse· FPU-32 Feeder Protection Unit 
STARTCO 

6. THEORY OF OPERATION 

6.1 SIGNAL-PROCESSING ALGORITHMS 

The FPU-32 obtains thirty-two samples per cycle of 
each currcnl signal -the sampling frequency is 1.6 kHz 
in 50-I Iz applications and 1.92 kl 17. in 60-1 lz applications. 

A Disen:tc-Fouricr-Transfonn (OFT) algorithm is used to 
obtain the magnitudes and phase angles of I he fundamental
frequency components of the current wavcf(mns. These 
values provide true positive-. negative-. and zero-sequence 
components. True RMS values of phase currents include up 
to the 16th hannonic. Fundamental-frequency values an: 
display~.-'<.!. 

Peak-to-peak currents are measured and compared to 
DFT values to compensate for CT saturation. 

l'ul>. F/'/1·32-M, May 13. 1010. 
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7. COMMUNICATIONS 

7.1 PERSONAL-COMPUTER INTERFACE 
7 .1.1 FIRMWARE UPGRADE 

The FPU-32 control rrogram is stored in !lash memory. 
Field updates can be made through the 'f!A-232 
communication interlitcc located on the rear rand. The 
following are required: 
• A WindowsilY PC, a TIA-232 interlitcc, and the 

SE-F!ash program. 
• a file comaining the FPU-32 control program 

(.sl9 tile). and 
• an RJ-45 to DB9 adartcr (CA-945). 

SE-Fiash is available at www.starlco.ca and a CA-945 
adapter is available ti·01n Littelfuse Startco. 

7.1 .2 SE-COMM-RIS 
SE-Comm-RIS Relay Interface Sofiware is a 

Windows®-bascd program used to access FPU-32 
ti.mctions with a personal comruter (PC) via th~: T!A-232 
or optional T!A-485 and Ethernet intcrlitccs. Use SE
Comm-RIS to program an FPU-32 either by changing 
individual set points or by downloading set-point files. 
Existing FPU-32 st.:t roints can be transferred to the PC. 
Metered values can be viewed and the FPU-32 can be 
controlled with the computer. SE-Comm-RIS extends the 
event-record storage capability of the FPU-32 by allowing 
the user to transfer data to PC memory at a programmable 
interval. Protection curve plotting capability is int.:luded. 
SE-Comm-R!S is available at www.startco.ca. 

7.2 NETWORK INTERFACE 
For detailed inf(xmation see Appendices to this manual 

and applicable communications manuals. 

7 .2.1 TIA-485 OPTION 
The TIA-485 communications option supports 

Modbus® RTU and Allen-Bradley'fl DFI half-duplex 
rrotocols. All set points and meter values arc accessible. 
Commands arc rrovided to perform trips. n.:scts, and 
remote relay control. 

Mmlbus® RTU fimction codes supported: 
• Read Holding Registers (Code 3) 
• Read Input Registers (Code 4) 
• Write Single Register (Code 6) 
• Write Multiple Registers (Code 16) 
• Command Instruction (Code 5) 

l'11h. FI'U-32-Af. May 13, ]IJ/11. 

OF I commands supported: 
• Unprotected Read (CMD = 01) 
• Unprotected Write (CMD = 08) 
• Typed Read (CMD =OF, FNC = 68) 
• Typed Write (CMD =OF, FNC = 67) 
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• l"yred Logical Read (CMD =OF, FNC = A2) 
• Typed Logical Write (CMD =OF, FNC = AA) 

Non:: ·rhc FPU-32 and FPU- I 6 can be connected to the 
same network; however. the FPU-32 register mar is not 
compatible with the FPU-16. 

7 .2.2 DEVICENET OPTION 
The DcviceNetTM communications option surrorts 

Explicit Messaging and Polled 1/0. All set points and 
meter values are accessible using Explicit Messaging. 
The Polled 1/0 connection supports the fo llowing ODVA 
input assemblies: 
• Basic Overload (50) 
• Extended Overload (5 I) 
• 13asi~.: Motor Starter (52) 
• Extended Motor Starter (53) 

In addition to the ODV A assemblies, a user
conligurable tixed block of 64 bytes is available. 

The Polled 110 connection suprorts the fo llowing 
ODVA output assemblies: 
• 13asic Overload (2) 
• Basic Motor Starter (3) 

An Electronic Data Sheet (EDS) lilc is provided lor usc 
with DeviceNet configuration tools such as RSNctWorx 
and DcltaV . 

7 .2.3 ETHERNET OPTION 

The Ethernet ortion supports the Modbus® TCP 
protocol. Modbus® TC P uses l "CP/IP to encapsulate the 
Modbus8 R"fU protocol. Up to live simultaneous 
connections are supported. In addition to the Modbus"" 
RTU li.mction codes I is ted in Section 7.2. I. the R~:ad 

Device Identilieation Code (43) is supported. 
The FPU-32 Modbus61 TCP intcrl~tce is compatible with 

SE-Comm-RIS Version t .6 and above. See Section 7.1.2. 

( .fJIIJ/111/JII (..'CliUJil.'i 
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FPU-32 Feeder Protection Unit 

8. TECHNICAL SPEGIFICATIONS 

8.1 FPU-32 

Supply .................................... 30 VA, 65 to 265 Vac. 
40 to 400Hz. 
25 W. 80 to 275 Vdc. 

Power-Up Time .......... ............ 800 ms at 120 Vm: 

Ride-Through Timc ................ IOO ms minimum 

24-Vdc Source (1> ................... .400 mA maximum 

AC Measurements: 
Mt:thods ............................ True RMS. DFT. Peak. 

and positive- and 
negati ve-scquence 
components of' the 
fundamental. 

Sample Rate ...................... 32 samples/cycle. 

Frequency: .............................. 50 or 60 Hz 

Phase-Current Measurement: {ll 

Metering Range ................ 15 x CT-Prirnary Rating (lp) 
Protection Range .................... SOx lr 
Metering Accuracy: 13 ·~> 

I< IP"""""""'"""'"""2% lp 
I > IP ............................ 2% Reading 

Unbalance Accuracy ......... 0.02 pu 

Earth-Leakage Measurement: 
Range ................................ 1.5 x Earth-Fault-CT

Primary Rating (lc) 
Accuracy <J. 41 .................... 2% 1. 

PTC-Thennistor Input: <7
! 

Cold Resistance ................ 1.500 n maximum at 20°C 
Trip Leve1 ......................... 2,800 n ± 200 n 
Reset Level ....................... 1 ,500 n ± 200 n 
Sensor Current .................. 1 mA maximum 

RTD Input: !7! 

RTD Typc ......................... 3 wire Ptl 00 
Rangc ................................ -40 to 260°C with open 

and short detection 
Sensor Current.. ................ 1 mA 
Lead Compensation .......... 25 n max.irnum 
Accuracy ........................... 2°C ( -40 to 200°C) 

5°C (200 to 260°C) 

l'tth. FI'IJ-32-M, May 13, 2010. 

4-20-mA Analog Output: 
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Typc .................................. Sc1fpowcred and loop 
powered 

Range ................................ 4 to 22 rnA 
Update Time ..................... 250 ms 
Loop Volt<Jge .................... 8 to 26 Vdc 
Load .................................. 500 n (max imum with 

24 Vdc supply) 
Isolation <11 

........................ 120 Vac with LIS switch in 
L position 

Timing Accuracies: <
5

! 

12t Overload .... ................... 2%, I 00 ms resolution 
IEC/1 EEE Curves .............. 5%, I 0 ms resolution 
Definite Timc .................... 2%, I 0 ms resolution 
Phase Unbalance. 

Loss. Reverse ........ 2%, I 00 ms resolution 

Relay Contacts: 
Conliguration .................... N.O. and N.C. (Form C) 
CSA/UL Contact Rating ..... 8 A resistive 250 Vac, 

8 A resistive 30 Vdc 
Supplemental Contact Ratings: 

Make/Carry 0.2 s ......... 20 A 
Break: 

dc .............................. 50 W resistive, 
25 \V inductive (UR = 0.04) 

ac .............................. 2,000 VA resistive. 
1.500 VA inductive 
(PF = 0.4) 

Subject to maximums of 8 A and 250 V (ac or de). 

Digital Input: 111 

Range ...... .......................... 12 to 36 V de. 5 mA at 
24 Vde 

Guaranteed On .................. 12 V de at 2 mA 
Guaranteed 011' ................. 3 Vdc at 0.5 mA 
Isolation ............................ 120 Vae 

1/0 Module Interface: 
Module Supply !1! .............. 24 Vdc, 400 mA maximum 
Configuration .................... T IA-485, 2 wire multi-drop 
13us Length ........................ 1.2 km (4,000') maximum 
Cable ................................. Belden 3 124A or 

equivalent 

TIA-232 Communicat ions: 
Baud Rate .......................... 9.6, 19.2. 38.4 kbits 
Protocol ............................. Modhus RTU 
Address ................................ ! to 255 

Real-Time Clock: 
Power-Off Operation ........ 6 Months at 20°C 
Baltcry ......................... ...... Rcchargable lithitml 

(no service required) 

Technicol ,\fwcUic:utifms 
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Non-Volatile RAM: 
Power-OfT l:tetention ......... I 0 Years 

Shipping Wcight.. ................... 2.0 kg (4.4 lb) 

PWB Conformal Coating ....... MIL-1-46058 qualified 
UL QMJU2 recognized 

En vi ronmcnt: 
Operating Temperature ..... -40 to 60°C 161 

Storage Temperature ......... -55 to 80°C 
Humidity ........................... 85% Non-Condensing 

Surge Withstand ..................... 1\NSI/IEEE C37.90.1-1989 
(Oscillatory and fast 
Transient) 

Inverse Time Curves .............. IEEE Std C37 .1 12-1996 
CEI/IEC 255-3: 1989 

Certitication ............................ CSA, Canada and USA 

To: 

@ LRS28S7 

c us 

CS t\ C22.2 No. 14 Industrial Control Equipment 
UL 508 Industrial Control Equipment 
UL I 053 Ground Fault Sensing and Relaying 
Equipment 

Australia 

0 
NOTES: 

Ill The 1/0 module supply and analog output are 
referenced to the same supply when the LIS switch is in 
the ·'S'' position. In the "L" position, the analog 
output's isolation is 120 Vac. 

121 Current threshold is 2% of phase-CT rating. To 
maintain specified accmacy, phase CT's should be 
selected with a primary rating between I 00 and 300% 
of rated current. 

131 Transfi:mncr accuracy not included. 

14
) Accuracy is a limction of MPU-CIM to FPU-32 cable 

resistance: % /\ccur<Jcy = 2 + 0.65 x cable resistance (0). 

151 Minimum tim~.: is 25 to 45 ms. See Table 5.2 for tault 
duration required. 

16
) Display readability decreases at temperatures below 

-20°C. 

17
> PTC and RTD sensors arc mutually exclusive. 

l'ull. F/'11-J:!-M. May IJ. 20/0. 

8.2 CURRENT INPUT MODULE (MPU-CIM) 

CT Inputs: 
'l11emml Withstand: 

Page 8-2 
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Continuous ................. 5 x CT-Secondary Rating 
1-Second .................... 80 x CT-Sccondary Rating 

Burden: 
1- and 5-A inputs ....... < 0.01 0 
EFCT-x input.. ........... 10 0 

Interconnection Cabk: 
Type .................. ......... ... .. .. Liucl fuse Startco 

S75-M 16A-20030 
Resistance ......................... 5.3 n/1 00 m (32K') (4) 

Supplied Lcngth ................ 6 m ( 19') 

Tcnninai-Biock Ratings: 
CT Inputs ............ .. ............. 25 t\, 500 Vac. 

I 0 t\ WG ( 4.0 nun2
) 

Shipping Weight ..................... 0.4 kg (0.9 I b) 

I'WB Conformal Coating ........ M IL-1-46058 qualified 
UL QMJ U2 recognized 

Environment: 
Operating Temperature ..... -40 to 60°C 
Storage Temperature ......... -55 to 80°C 
Humidity ........................... 85% Non-Condensing 

Surge Withstand ..... ....... ..... .... 1\NSI/IEEE C37.90.1-1 989 
(Oscillatory and Fast 
Transient) 

Ccrtification ............................ CSA, Canada and USA 

To: 

@•· Ln B2897 
c us 

CSt\ C22.2 No. 14 Industria l Contro l Equipment 
UL 508 Industrial Control Equipment 
UL I 053 Ground Fau lt Sensing and Relaying 
Equipment 

Australia 

1 'echnrc:-al .)'peqficuticms 
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9. WARRANTY 

FPU-32 Feeder Prolection Unil 

The FPU-32 Feeder Protection Unit is warranted to be 
free from defects in material and workmanship lor a 
period or five years from the date of purchase. 

Liuclfusc Startco wi ll (at Liuelfi.1se Stanco's option) 
repair, replace, or refund the original purchase price of 
an FPU-32 that is determined by Liudlusc Startco to be 
defective if it is returned to the 11tctory. freight prepaid. 
within the warranty period. This warranty docs not 
apply to repairs required as a result o f misuse. 
negligence. an accident, improper installation. tampering. 
or insulTtcient care. Littdfusc Startco docs not warrant 
products repaired or modilicd by non·Littclli.•sc Startco 
personnel. 

l'uh. F/'U-32-M. May /3, 20/0. 
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MAIN MENU 
II METERING II~ 

CURRENT 

l'uh. F/'U-32-tlf. May 13. 2010. 

APPENDIX A 
FPU-32 MENU MAP 

Notes: 

'" List indicates possible trips and alarms. 
121 Password required. 

,), Lists do not match FPU-32 menu order. 

'"' Locked when current detected. 

Legen d: 
[xj Enter numeric 
[s] Enter string 
[E/D] Enable/Disable 
[TA] Trip Action: Disable; Trip1 ; Trip2: Trip3 
[AA) Alarm Action: Disable: Alarm1 : 

Alarm2; Alarm3 
[Y/N) Yes/No 
[EA] Ethernet address 

App~mli.~ ;1. 1·"1'11-32 Menu Map 
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FPU-32 Feeder Protection Unit 

II MESSAGES I!~ 

rTRIP AND ALARM111~ 
Overload Trio Group 1 

Overload Trio Group 2 

Overload Alarm Group 1 

Overload Alarm Group 2 

Phase Inverse OIC Trip Group 1 

Pnase Inverse 0/C Trio Graue 2 

Phase Trmed 0/C Trip Group 1 

Phase Timed OIC Trip Group 2 

Phase Timed OIC Alarm Grouo 1 

Phase Timed 0/C Alarm Group 2 

31 .. Inverse Trip Grouo 1 

31, Inverse Trip Group 2 

31,, Timed Trio Groun 1 

31, Timed Trip Group 2 

31 Timed Alarm Group 1 

3!., Timed Alarm Group 2 

EFCT Timed Trio Grouo 1 

EFCT Timed Trip Grouo 2 

EFCT Timed Alarm Group 1 

EFCT Timed Alarm Group 2 

Unbalance Trio 

Unbalance Alarm 

Phase Loss Trip 

Phase Loss Alarm 

Phase Reverse Trip 

Phase Reverse Alarm 

Digital Input Trip 

PTC/RTD Trip 

PTCIRTD Alarm 

RTD Sensor Trio 

RTD Sensor Alarm 

Memory Error 

Disclav Error 

DSP Error 

Network Comm Trio 

Network Comm Alarm 

Network Remote Trip 

Network Remote Alarm 

ETR Request 

No Trip or Alarm .,,. 
MESSAGES Continued above) 

Puh. FI'U-32-M. Ma1• JJ, 2 11JO. 

• (MESSAGES Continued) 

r EVENT RECORD ~ 
Record Number il Date/Time 

Source: Tric/ETR 

Trip: Trio Source 
Currents: 1", 10 , 1,, 1,, 31, 

Unbalance .,, Used l't 

r STATISTICS l~ 
Trip Counters "}----7 

Overload Trip Gp1/Gp2 

Phase Inverse OIC Tnp Gp1/Gp2 

Phase Timed OIC Tnp Gpl/Gp2 

31 Inverse TC1p Gp11Gp2 

31 Timed Tnp Gp11Gp2 

EFCTTimed Tnp Gp11Gp2 

Unbalance Trip 

Phase Loss Trip 

Phaso Rovorso Trip 

Digilallnpul Trip 
PTC/RTD Temperature 

RTD Sensor 
Momory Error 

Display Error 

Diagnostic Error 

Network Comm Trip 

Network Romola Trip 

f Runnina Hours ~ 
.,,.. I Hours 

rEMERG l't RESET l ~ 
I Reset l't Memory (2) (YIN] 

f Re-enab!e Temperature t2l (YIN] 

I 

Page A-2 
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FPU-32 Feeder Proleclion Unit 

II SETUP 13
, 

I PROTECTION 1 .. 
I Overload ~~ 

I Group 1 H) 
12 t Trip Action (2)~ 

l' t Pickup ( 2)~ 

Hot Factor (2)~ 

Coolino Factor (2)~ 

Time Constant (2)~ 

12 t Alarm Level (2)~ 

12 t Alarm Action (2)~ 

I Group 2 I ~ 
Ft Trip Action (2)~ 

Ft Pickup (2)~ 

Hot Factor (2)~ 

Coolino Factor (2)~ 

Time Constant (2)-> 

l ' t Alarm Level (2)-> 

l 't Alarm Action (2)-~ 

I l' t Reset Type (2~ 

Normal 
Autoreset 
Rapid 

I l' t Reset Level 12l~ [x] 

.., , (SETUP Continued above 

l'uh. J."J'II-32-M, Mr1y /J, 2 0/11. 

[TAJ 
[x] 
[x] 
[x] 
[x] 
[x] 
(AA] 

[TA] 
[x] 
[x] 
[x] 
[x] 
[x] 
[AA] 

Page A-3 
Rev. I 

~ (SETUP/Protection Continued) 

I Phase Inverse I~ 
I Group 1 I . 

Trio Action (2) (T A] 

Curve (2~ 

IEC Normal Inverse A 

IEC Verv Inverse B 
IEC Extreme Inverse C 
IEC Short Inverse A 

IEC Lono Inverse B 
IEEE Moderate Inverse 
IEEE Verv Inverse 
IEEE Extreme Inverse 

Pickup 12lt---? [x] 

Multiplier (2) [x] 

I Group 2 l 
Trip Action (2) [TA 

Curve (2~ 

IEC Normal Inverse A 

IEC Verv Inverse B 
tEC Extreme Inverse C 
IEC Short Inverse A 
IEC Long Inverse 8 

IEEE Moderate Inverse 
IEEE Verv Inverse 
IEEE Extreme Inverse 

Pickup C2l~[x] 

Multiolier (2) ~ [x] 

I Phase Definite Time I ~ 
I Group 1 I ~ 

Trio Action 121f----7 [TA] 

Trip Level l21f-----7 [x] 

Trio Delav 12lf----7 [x] 

Alarm Action <2Jt--> [AA 

Alarm Level l21~[x] 

Alarm Delav 121~[x] 

I Group 2 l ~ 
Trip Action 121~ [TAJ 

Trip Level 121~[x] 

Trip Delay 121~[x] 

Alarm Action 12I~[AA] 

Alarm Level 121~[x] 

Alarm Delay C2l~[x] 

(SETUP Continued on next page} 

Appendix A, /o'/'IJ-32 tlfenu Map 



~ Littelfuse" 
START CO 

FPV-32 Feeder Protection Unit 

+ (SETUP/Protection Continued) 

131 Inverse I~ 
I Group 1 I 

Trip Action 121 (TA 

Curve 12)\----;>-

IEC NormallnverseA 

IEC Very Inverse 8 

IEC Extreme Inverse C 
IEC Short Inverse A 

IEC Long Inverse B 

IEEE Moderate Inverse 

IEEE Very Inverse 

IEEE Extreme Inverse 

Pickup l<l~(x] 

Multiplier (2) (x] 

' I Group 2 I~ 
Trip Action 121 (TA 

Curve I 2 J}------7 
IEC Normal Inverse A 

IEC Very Inverse 8 

IEC Extreme Inverse C 

IEC Short Inverse A 

IEC Long Inverse 8 

IEEE Moderate Inverse 

IEEE Very Inverse 

IEEE Extreme Inverse 

Pickup 121~(x] 

Multiplier (2) (x) 

I 31 .. Definite Time ~~ 
I Group 1 I~ 

Trip Action !21~ (TA 

Trip level f21~(x] 

Trip Delay 121~(x] 

Alarm Action i21~[A A] 
Alarm level f21~(x] 

Alarm Delay 121~(x] 

I~ I Group 2 
Trip Action 121~ (TA 

Trip Level i21~(x] 

Trip Delay 121~(x] 

Alarm Action (21~( 

Alarm level 12i~[x] 
AA] 

Alamn Delay r21~[x] 

(SETUP Continued above) 

/'uh. /(/'/J-32-M. May 13. 211111. 
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+ (SETUP/Protection Continued) 

I let Definite Time ~~ 
Group 1 ~ 

Trip Action 121~ 

Trip Level (2)~ 

Trip Delay (2)~ 

Alarm Action (2)~ 

Alarm Level 12)~ 

Alarm Delay (2)~ 

~ Group 2 

Trip Action (2)~ 

Trip Level 12)~ 

Trip Delay 12)~ 

Alarm Action (2)~ 

Alarm level 121~ 

Alarm Delay 121~ 

I Unbalance ~~ 
Trip Action 121---7 (TA] 

Trip Level 121---7 [x] 

Trip Delay 121---7 (x) 

Alarm Action 121---7 [AA] 
Alarm Level 121---7 (x] 

Alarm Delay 121---7 [x] 

I Phase Loss ~~ 
Trip Action 121---7 (TA] 

Trip Delay 121---7 (x] 

Alarm Action 121 .,. [AA] 

Alarm Delay 121---7 [x] 

I Phase Reverse ~~ 
Trip Action 121---7 (TA) 

Trip Delay 121---7 [x] 

Alarm Action 121---7 [AA] 

Alarm Delay 121~(x] 

I PTC Temperature I~ 
TripAclion {21 (TA] 

Alarm Action (21 [AA] 

I RTD Temperature I~ 
RTD local Temp ~ 

Trip Action (2)~ 

Trip level 12)~ 

Alamn Action (2)~ 

Alarm level {2)~ 

Sensor Trip Action 121~ (TA] 

Sensor Alarm Action 121 (AA] 

(SETUP Continued on next page) 

(TA] 

[x] 
[x) 
(AA] 
[x] 
[x] 

(TA) 

[x) 
[x] 
[AA] 
[x] 
[x] 

(TA] 
[x] 
[AA) 
(x) 

.·!pp<:ndi.T A, l·l'll-31 Me11u Afap 
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• (SETUP Continued) 

lsYSTEM RATINGS~~ 
Phase CT Primary ' 2· <I) ~[x] 
EF-CT Primary t2. 4 l ~[x] 
Free uency (2) ~ 

~ I 60Hz 
w 

Set-Point Group (2'i}---?> 

~ .. I Grou~ 1 
Grou 2 I 

I DIGITAL INPUT I~ 
I DIN1 Function (<~ 

None -
Trip1 
Reset 
Program Enable 
Set-Point Group 

~If DIN1 Trip Delay (2) [x] 

f RELAY OUTPUTS I ~ 
Rei a s 1 to 3 ~ 

I Function (2. •1) :> 

None 
Trip1 
Trip2 
Trip3 
Alarm1 --
Alarm2 
Alarm3 -
Current Detected 
Trip1 Pulse 
Watchdog 
Network Run 1 

I Mode (2 . ·1 ) 

Fail Safe J 
Non Fa il Safe 

RY Pulse nme (2) [x] 

~If (SETUP Continued above) 

l'uh. /o'I'/J-3 2-M, May /3, 2 11/11. 

• (SETUP Continued) 
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!ANALOG OUTPUlj ~ 
[ Output Parameter 12>J=? 

Phase Current 
EF JEFCT Input}_ 
EF (310 ) 

Thermal Capacity 
RTD Temperature 

Unbalance 
Zero 
Full Scale 

I Zero Calibrate (2) [x] 
~ r I Full Scale Calibrate (2) [x] 

I HARDWARE I~ 
I Di~ay_ Loss ~~ 

Tri2_Action (2) ':> [T A] 

I Temp Sensor Type (221:::::::±_ 
Disabled 

RTD Sensor 
PTC Sensor 

I TIA-232 Comms. I ~ 
TIA- 232 Comm. ID (2) [x] 
TIA-232 Comm. Baud 121 "' 

l 9.600/19.200/3!J.400 

(HARDWARE Continued on next p age) 

~, 
(SETUP Continued on next page) 
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(SETUP Continued) 

(HARDWARE Continued) 

-1 _, 
J 

Network ID (x) 

Baud Rate 
TIA 9.600/19.200/36,400 
DNet 125k/250k/500k 

I Error Check 121~ 
I None/CRC/BCC __] 

Ethernet IP 121 [EA] 

Ethernet Mask 
Network-Error Tnp Action l 2l 

Network-Error Alarm Acliorf 1 

Remote Trip Action l2l 

Remote Alarm Action121 

Device Net Consume 

[EA] 
;,. (TA] 
;,. [AA) 

[TA] 
[AA) 

Instance: None/Ox2/0xOJ I 
I u ser Registers I ~ 

Registers 0-31 121~ [x] 

(SETUP Continued on next page) 

l'uh. F/'U-32-M. May 13. 211/11. 
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+ (SETUP Continued) 

!sYSTEM CONFIG. ~ 
System Name 121~ [s] 

Password l2l f--> [s) 
Password lime Out <2> f-..;,. [x) 
1/1, Threshold {2) f-..;,. [X I 
RTC Dateflirne 1~1 ~[s) 

UPI LED (2)~-~ 

None I 
Trip1 I 
Trje2 -
Trif1_3 __ -
Alarm1 
Alarm2 

Alarm3 I ---· 
ReiC!_Y.1 
Relay2 
Relayl.__ 
Digital Input 
Current Detected 
310 Pickup __ ._ 
Phase Pickup . -::--
Emergency Thermal Reset 

Network Run1 
._!:Jet Activi!Y -

Maintenance ~ ----,:m I Clear Event Records !2. 411~ [Y/N) 
j Clear Trip Counts <2· 41~ [Y/N] 

Clear Run Hours <2• •11~ (Y/N] 
~d Defaults 12- 4 1~ (Y/N] 
1 Restart FPU-32 (2.4)1 (Y/N) 

Firmware Update <2·">1~ (Y/N] 

Firmware Version j 
Ethernet MAC 
Serial Number __j 

Af>f'<'trdix A. 1'/'lJ-32 M<'trll .1/(lf' 
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APPENDIX B 
FPU-32 SET -UP RECORD 

Feeder: ___ __________ FPU-32 SIN:----------- Date.: : ----- - - ---

Firmware Revision: ------------- Ethernet MAC ID: _ _________ _ _____ _ 

PART 1: SYSTEM PARAMETERS 

PARAMETER ANO SETfiNGS MIN DEFAULT MAX UNIT PROGRAM SELECTION 
System Ra tings 

CT Primary (I 0 ) 
111 I 100.00 5.000 A 

EF-CT Primary (lc) (II I 5.00 5.000 A 

Set-Po int Group Group I 
0 Group I 
0 Group2 

Frequency 60 Hz 0 50 0 60 
Digital Input 

ONonc 0 Program Enable.: 
Function None OTripl 0 Set-Point Group 

0 Reset 
Trip Delay 0.01 0. 10 100.00 s 

Relay Outputs See Table 4.2 Output-Relay Functions 
Relay 1: Function Trip i 

Mode Fail Sa le 0 Pail Sa le 0 Non-Fail Safe.: 
Relay 2: Function Alarm] 

Mode Fai l Safe 0 Pail Safe 0 Non-Fail Safe 
Relay 3: Function None.: 

Mode Fail Safe 0 Fa il Safe 0 Non-Fail Sa le 
R Y Pulse Time 0.05 0 .25 10.00 s 

Ana log Output Sec Table 4.4 Ana log-Output Pa rameters 
Phase 

Output Parameter 
Current 

Zero Calibrate Factory Calibrated 
Full-Scale Calibrate f-actory Calibmted 

HARDWARE 
OPI Display 

OPI-Loss Trip Tripi 
0 Disabled 0 T ripi 
0 Trip2 0 Trip3 

TIA-232 Communica tions 
TIA-232 Comm ID 0 254 255 

T IA-232 Comm Baud 9,600 bit/s 
0 9,600 0 38,400 
0 19,200 

Temperature Sensor Type Disabled 0 Disabled 0 PTC Se nsor 
0 RTD Se nsor 

l 'uh. 1-'/'U-32- M. May 13. 20/0. Appendix U. F/'U-32 Setup /lecord 
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PARAMETER AND SE"ITINGS MIN DEFAULT 

Network Communications 

Network Type None 

Network ID 0 254 

Baud Rate TIA 9600 

ErTor Checking (A-B DF I Only) Not Selected 

Ethernet IP 192.168. 
000.001 

Ethernet Mask 255.255. 
255.000 

Network-Error Trip Action Disabled 

Network-Error Alarm Action Disabled 

Remote Trip Action Disabled 

Remote Alann Action Disabled 

User Re2isters 
User Register 0 0 0 
User Register I 0 0 
User Register 2 0 0 
User Register 3 0 0 
User Register 4 0 0 
User Register 5 0 0 
User Register 6 0 0 
User Register 7 0 0 
User Register 8 0 0 
User Register 9 0 0 
User Register I 0 0 0 
User Reoister II 0 0 
User Register 12 0 0 
User Register 13 0 0 
User Register I 4 0 0 
User Register 15 0 0 
User Register 16 0 0 
User Register 17 0 0 
User Reoister 18 0 0 
User Register 19 0 0 
User Register 20 0 0 
User Register 21 0 0 
User Register 22 0 0 
User Register 23 0 0 
User Register 24 0 0 

/'uh. FPU-32-M. May /3, 211111. 

MAX UNIT 

255 

1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 
1399 

Page B-2 
Rev. I 

PROGRAM SELECTION 

ONonc 0 Modbus TCP 
0 A-B Df-'1 0 DeviceNct 
0 Modbus RTU 

0 TIA 9600 0 DNI25 
0 TIA 19k2 0 DN250 
0 TIA 38k4 0 DN500 
0 Not Selected 0 BCC 
OCRC 

0 Disabled O Tripl 
0 Trip2 0 Trip3 
0 Disabled 0 Alann l 
0 Alarm2 0 Alarm3 
0 Disabled OTripl 
0 Trip2 0 Trip3 
0 Disabled 0 Alannl 
0 Alann2 0 Alann3 

Appendix 13. F/'U-32 Sclllp Ucc:ord 
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PARAMETER AND SElTINGS MIN DEFAULT MAX UNIT PllOGilAM SELECTIOI'i 

User Register 25 0 0 1399 
User Register 26 0 0 1399 
User Register 27 0 () 1399 
User Register 28 0 0 1399 
User Register 29 0 0 1399 
User Register 30 0 0 1399 
User Register 31 0 0 1399 

SYSTEM CONFIG 
System Name f-PU-32 
Password Jill 
Password Timeout I 10.00 60 min 
l2/11 Threshold 0.05 0.50 0.50 
UPILED None See Table 4 .1 UPI L ED Functio ns 

PART II: PROTECTION SET POINTS 

FUNCTION & SET POINT MIN DEFAULT MAX UNIT PtWGr{AM SELECTION 

Ovcl"load- Group I 

12t Trip Action Tripi 
0 Disabled OTripl 
0 Trip2 0 Trip3 

12t Alarm Action Alarm) 0 Disabled 0 Ala rm) 
0 Alarm2 0 Alarm3 

1-1 Pickup 0 .10 1.00 1.25 X In 
Hot f-actor 0.10 0.50 1.00 
Cooling Factor 0 . 10 1.00 10.00 
·rime Constant 1.00 10 .0 60.00 min 
12t Alarm level 

0.50 0 .90 1.00 
(Per unit based o n I 00% 12t) 

pu 

Overload - Group2 

l ~t Trip Action Tripi 
0 Disabled OTripl 
0 Trip2 0 TriQ_3 

121 Alarm Action Alarm) 0 Disabled 0 Alarm ) 
0 Alarm2 0 A larm3 

J-t Pickup 0 . 10 1.00 1.25 X In 
Hot Factor 0 . 10 0.50 1.00 
Cool ing Factor 0 .10 1.00 10.00 
Time Constant 1.00 10.0 60.00 min 
f't A I arm level 

0.50 0 .90 1.00 
(Per unit based on I 00% 12t) 

pu 

Overload Reset Type Normal 
0 Normal 0 Rapid 
0 Auto 

Overload Reset Level 0. 10 0 .30 0.90 pu 

l'ub. 1·1'11-32-M. May 13, 2010. Appeudtx II. FI'U-32 Selup Necord 
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FUNCTION & SET POINT MIN DEFAULT MAX 
Phase Inverse- Group I 

Trip Action Tripi 

Curve Type IEC 
Normal 

Curve Pickup 0. 10 2.00 10.00 
Curve Multiplier 0.05 0.20 1.00 

Phase Inverse- Group2 

Trip Action Tripi 

Curve Type IEC 
Normal 

Curve Pickup 0.10 2.00 10.0 
Curve Multiplier 0.05 0.20 1.00 

Phase Delinite Time- Group I 

Trip Action Disabled 

Trip Level 0.10 10.00 15.00 
Trip Delay 0.00 0.05 10.00 

Alann Action Disabled 

Alann Level 0.10 10.00 15.00 
Alann Delay 0.00 0.05 10.00 

Phase Delinite Time- Group2 

Trip Action Disabled 

Trip Level 0.10 10.00 15.00 
Trip Delay 0.00 0.05 10.00 

Alarm Action Disabled 

Alarm Level 0.10 10.00 15.00 
Alarm Delay 0.00 0.05 10.00 

Earth-Fault 310 Inverse-
Grouol 

Trip Action Tripi 

Curve Type lEC 
Normal 

Curve Pickup 0.10 2.00 10.00 
Curve Multiplier 0.05 0.20 1.00 

Earth-Fault 310 Inverse-
Group2 

Trip Action ·rripl 

Curve Type IEC 
Normal 

Cmvc Pickup 0.10 2.00 10.00 
CUive Multiplier 0.05 0.20 1.00 

l'ub. 1-'/'U-32-M. May 13. 2010. 

UNIT 

X lo 

X Jo 

X 10 

s 

X In 

s 

X (n 

s 

X 10 

s 

X I , 

X I , 

PI~OGRAM SELECTION 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

Sec Table 5.1 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

See Table 5.1 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

0 Disabled 0 Alannl 
0 Alarrn2 0 Alann3 

0 Disab led 0 Tripi 
0 Trip2 0 Trip3 

0 Disabled 0 Alannl 
0 Alann2 0 Alann3 

0 Disabled OTripl 
0 Trip2 0 Trip3 

See ·rable 5.1 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

See Table 5.1 

Page B--1 
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FUNCTION & SET POINT MIN DEFAULT MAX 
Ea rth- Fault 310 Defin ite Time-
G roupl 

Trip Action Disabled 

Trip Level 0.10 10.00 15.00 
Trip Delay 0.00 0.05 10.00 

Alarm Action Disabled 

Alann Level 0. 10 10.00 15.00 
Alann Delay 0.00 0.05 10.00 

Earth-Fault 310 Definite T ime-
Group2 

Trip Action Disabled 

Trip Level 0. 10 10.00 15.00 
Trip Delay 0.00 0.05 10.00 

/\)ann Action Disabled 

/\)ann Level 0. 10 10.00 15.00 
Alarm Delay 0.00 0.05 10.00 

Earth-Fault CT Input Definite 
T ime-Group ! 

Trip Action Trip i 

Trip Level 0.0 1 0.40 1.00 
Trip Delay 0.00 0.25 100.00 

A I arm Action Alarm I 

Alarm Level 0.01 0.20 1.00 
Alarm Delay 0.00 1.00 100.00 

Earth-Fault CT Input Definite 
T ime- G ro up2 

Trip Action Tripi 

Trip Level 0.01 0.40 1.00 
Trip Delay 0.00 0.25 100.00 

Alarm Action Alarm I 

Alarm Level 0.()1 0.20 1.00 
Alarm Delay 0.00 1.00 100.00 

Unbalance 

Trip Action Tripi 

Trip Level 
0.05 0.25 1.00 (Per unit based on 12/1 1) 

Trip Delay 1.00 15.00 100.00 

Alann Action Alarm I 

Alann Level 0 .05 0. 1 () 1.00 
(Per unit based on !2/1 1) 
Alarm Delay 1.00 10.00 100.00 

l'ub. F/' l/.32-M. May 13. 20111. 

UNIT 

X In 
s 

X In 
s 

X In 
s 

xl, 
s 

X J. 
s 

X le 
s 

X le 
s 

X J. 
s 

pu 

s 

pu 

s 
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PROGRi\1\1 SELECTION 

0 Disabled O Trip l 
0 Trip2 0 Trip3 

0 Disabled 0 Alarml 
0 Alarm2 0 Alarm3 

0 Disabled OTripl 
0 Trip2 0 Trip3 

0 Disabled 0 Alarm ! 
0 Alann2 0 Alarm] 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

0 Disabled 0 Alarm! 
0 Alarm2 0 Alann3 

0 Disabled OTripl 
0 Trip2 0 Trip3 

0 Disabled 0 /\ Iann i 
0 Alarm2 0 Alarm3 

0 Disabled OTripl 
0 Trip2 0 Trip3 

0 Disabled 0 Alarml 
0 Alann2 0 Alarm3 

App<J111h1· IJ. 1'1'11-32 Selup Uecortl 
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FUNCTION & SET POINT M I N DEFAULT MAX 

Phase Loss 

Trip Action Disabled 

Trip Delay I .00 5.00 100.00 

Alann Action Disabled 

Alarm Delay 1.00 2.00 100.00 
Phase Reverse 

Trip Action 
Disabled 

Trip Delay 1.00 5.00 100.00 

Alarm Action Disabled 

Alarm Delay 1.00 2.00 100.00 
PTC Temperature 

Trip Action Disabled 

Alarm Action Disabled 

RTD Temperature 

Trip Action Disabled 

Trip Level 40.00 200.00 230.00 

Alarm Action Disabled 

Alarm Level 40.00 130.00 230.00 

RTD-Scnsor-EJTOr Trip Action Disabled 

RTD-Sensor-En·or Alann 
Disabled 

Action 
{l j 

' Locked when current rs detected. 

l'uh. 1·"/'U -32-!If. Mt~,. I J. 211/0. 

UNIT 

s 

s 

s 

s 

oc 

oc 
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PROGRAI\1 SELECTION 

0 Disabled 0 'l'ripl 
0 Trij:>2 0 Trip3 

0 Disabled 0 Alannl 
0 Alann2 0 Alann3 

0 Disabled 0 Tripi 
0 Trip2 0 Trip3 

0 Disabled 0 Alannl 
0 Alarrn2 0 Alann3 

0 Disabled 0 T ripi 
0 Trip2 Cl T rip3 
0 Disabled 0 /\Ianni 
0 Alarm2 0 Alann3 

0 Disabled OTripl 
0 Trip2 0 Trip3 

0 Disabled 0 Alarm! 
0 Alarm? 0 Alarm3 

0 Disabled 0 Tripi 
0 T rip2 0 Trip3 
0 Disabled 0 Alarm I 
0 Alarm2 0 Alarm3 

Appemlt.t IJ. FI'U-32 Setup Jlewrd 
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APPENDIX C 
FPU-32 TIA-232 MODBUS PROTOCOL 

C .1 PROTOCOL 

The f- PU-32 implements the Modbusall RTU protocol as 
described in the Gould Modbus RcH.:rcnec Guide. 
Publication PI-MBUS-300 Rev. B. 

Only the mas ter can initiate a message transaction. 
Messages can be addressed to individual s laves or they can 
be broadcast messages. Broadcast messages arc executed 
on the slaves but unlike individually addressed messages. 
the slaves do not generate a reply message. 

Modicon Modbus40 is a registered trademark of Schneider 
Electric. 

C .1 .1 P ROTOCOL S ETUP 

Setup options arc available in the Setup I Hardware I 
Local Comms menu. Select Local Comm ID and Local 
Co111111 Baud. 

C.2 M ESSAGE SYNCHRONIZATION 

Message synchronization is accomplished by detection of 
an idle communication line. ·m e communication lim: is 
considered idle when no communication exisLc; lor an 
cquivalent delay or3.5 characters. 

The first byte received a ller id le-l ine detection is 
interpreted as the address byte of the next mcssagc. 
Message bytes must be trnnsmittcd in a continuous stream 
unti l the complete message has been sent. If a delay o r 
more than 3.5 chardcters exists within the message. the 
message is d iscarded. 

Response messages from the f-PU-32 arc delayed by at 
least 3.5 charncter delays. 

C.3 ERROR CHECKING 

Modbus® RTU uses a 16-bit cyclic redundancy check 
(CRC). ·n1e e1Tor chl.!ck includes all of thl.! message bytes. 
starting with the fi rst address byte. 

When a CRC error is detected. the message is discardl.:d 
and there w ill he no response. 

I r the C RC check is COITl.'Ct but the intemal data in the 
message is not correct. the f-PU-32 will r<.'Spond with an 
exception response code. 

C.4 FUNCTION CODES SUPPORTED 

The FPU-32 Modbus Protocol supports the following 
limction codes: 
• Read Holding Registers (f-unction Code 3) 

l'11h. J-'1'11-32-M. May 13. 111/0. 

• Read Input Rcgisll.:rs (Function Code 4) 
• Writ..: Sing~~! Register (f-unction Code 6) 
• Write Mult iple Registers (Function Codl.! 16) 
• Command lnstru..:tion (Function Code 5) 

f-unction Cod..:s 3 and 4 perfo rm the sam..: fim..:tion in the 
FPU-32. 

Registers in Modbus start at 4000 I decimal and the 
register address generated for this register is 0. 

C.4.1 A PPLICATION LAYER 
The hexadecimal system is used. Value representations 

usc the "C" convention. ror hexadecima l. Ox precedes 
the val ul.!. 

C .4.2 R EAD INPUT/HOLDING R EGISTERS (C ODE 04103 ) 

The lirst byte of the read message is the slave address. 
'll1e second byte is th..: function code. Bytes three and four 
indicate the starting register. The next two bytes specify the 
number of 16-bit registers to read. The last two bytes 
contain the C RC code f()r the message. 

TABLE C. I READ REGISTERS (CODE 04/03) 
HEX BYTE DESCRJ JYrJON 

IJytc I Slave Address 
Bytc2 function Code 
Byte3 MSB Register Address 
Byte4 LSI3 Register Address 
Byte 5 MSB Number of Registers 
llyte6 LS!l Number of Regis1ers 
Byte7 LSB CRC 
13vte8 MSBCRC 

The two-byte value.-; of starting register and number of 
registers to read arc transmitted with the high-order byte 
lo llowed by the low-order byte. 

'l11e C RC value is sent with the LSB fo llowed by the 
MSB. 

The fo llowing message will obtain the value o f register I 
(Modbus 40002) fi·orn slave I. Note that Modbus registers 
are numbered from zero (40001 =zero, 40002 =one, etc.): 

OxO I I Ox03 I OxOO I OxO I I OxOO I OxO I I OxD5 I OxCA 
TI1e addressed slave responds with its address and 

f-unction Code 3, followed by the infonnation lidd. The 
infonnation field contains an 8-bit byte count and the 16-bit 
data from the slav!.!. 11le byte count specifics the number of 
bytes o r data in the infomlation licld. Tile data in the 
infonnation field consists of 16-bit data arranged so that the 
MSB is lollowcd by the LSB. 

Non:: ' 1111.: maximum number of registers per read is I 00 
(200 bytes}. 

AjJJJ<'IIclix C. F/'l/-32 Tlt l-232 Afw/1111.\' l'm/Ocul 
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C .4.3 WRITE TO REGISTER 

Function Code 6 or 16 is used to make set-point changes. 

C.4.3.1 WRITE SINGLE REGISTER (CODE 6) 

The function code fcmnat lor writing a sing!~: regis ter is 
shown in Table C.2. 

ll1e message consists of the s lave address f()Jiow~:d by the 
Function Code 6 and two 16-bit values. The lirst 16-bit 
value specifies the register to be modified and the second 
value is the 16-bit data. 

Provided no en·ors occLmccL the slave will re-scnd the 
original message to the master. ·n1c response message is 
returned only afler the command has been executed by the 
slave. 

The fo llowing message will set register 3 to 300 in 
slave 5: 

0:-.05 1 Ox06l OxOO I Ox03l OxO I I Ox2C I Ox78l Ox03 

TABLE C ? WRITE SINGL E R FGISTER ( CODE 6 ) ·- - -
H EX B YTE DESCRIJYfiON 

Byte I Slave Address 
Byte 2 Function Code 
Bytc 3 MSB Reg ister Address 
11yte 4 LS B Register Address 
Byte S MSIJ of Data 
Bytc6 LS B of Data 
Byte 7 LS B of CRC 
Byte 8 MSB ofCRC 

C.4.3.2 WRITE MUL TlPLE REGISTERS (CODE 16) 

The fimction-code format in Table C.3 can he used fur 
writing s ingle or multiple registers. 

T ABLF C 3 WRITE M ULTIPLE R EGISTERS (CODE 16) -
13YTE # D ESCRIPTION 

Byte I Slave Address 
Byte 2 Func tion Code 
Byte3 MSB Register Address 
Byte4 LSB Register Address 
Byte 5 MSB o f Quantity 
Byte6 LSB of Quantity 
Byte 7 Byte Count 

MSB of Data 
LSB ofData 
LS B o f CRC 

Byte n MSB o f CRC 

The slave will reply with the s lave address, function code, 
reg ister address, and the quantity followed by the C RC code 
for a total of R bytes. 

Non:: ·n1c maximum number or registers per write is I 00 
(200 bytes). 

l'uh. 1-1'11-32-M. ,\fay 13. 2010. 

C.4.4 COMMAND INSTRUCTION (CODE 5) 
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Modbus Function Code 5 (f-orce Single Coil) is used to 
issue commands to the FPU-32. The format lor the 
message is listed in Table C.4 and the command code 
actions and corresponding coil number arc listed m 
Table C.5. 

TABL E C 4 COMMAND FORMAT (CODI= 5) -
I-lEX BYTE D ESCRIPTION 

Byte I Slave Address 
Byte 2 Function Code 
Byte 3 MSB of Command Code 
Byte4 LSB o f Command Code 
Byte 5 Fixed at OxFF 
Byte 6 Fixed at 00 
Byte 7 I.SB ofCRC 
Byte 8 MS B ofC RC 

T ABLE C 5 SUPPORTFD COMMANDS -
COMMAND COIL ACTION 

CODE NUM13ER 
Ox0003 4 Reset Trips 
Ox0004 5 Set Real-Time Clock 
Ox0005 6 Clear Data-Logging Records 
Ox0006 7 C lear Trip Counters 
Ox0008 9 C lear Running Hours 
Ox0009 10 Emergency 12t and Trip Reset 
OxOOOD 14 Remote/Net Trip Set 
OxOOOE 15 Remote/Net Trip C lear 
OxOOOF 16 Remo te/Net Alarm Set 
OxOOIO 17 Remo te/Net Alarm Clea r 
0:-.0011 18 Run I Set 
Ox001 2 19 Run l C lear 

Except to r a broadcast address, the slave will return the 
original packet to the mast~:r. 

C.4.5 COMMAND INSTRUCTIONS USING WRITE 

CoMMANDS 

For PLC's not supporting Function Code 5, commands 
can be issued using Write Single Register (Code 6) and 
Write Multiple Register (Code 16). 

Commands are written to FPU-32 register 6 (Modbus 
regis ter 40007). Supported commands arc listed in the 
COMMAND CODE column in Table C.5. 

When using the Write Multiple Registers limction code. 
the write should be to the single FPU-32 Register 6. If 
multiple registers are written starting at FPU-32 Register 6. 
the lirst data element will be interpreted as the command 
code but no other registcrs will be written. I r the command 
is success li.1l . the FPU-32 will rerum a valid response 
n1essagt.:!. 

App.:mlrx C. 1-J'U-32 TIA-232 Motllws /'rotocol 
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C.4.6 EXCEPTION RESPONSES 

The FPU-32 supports the li:lllowing exception 
responses: 
• Boundry Error (I )-Applies to writes of 32-bit 

va lues. The high-order word must be wriuen first 
followed by the write to the low-order word. If this 
sequence is not j()Jiowed, a Bound1y Error is returned 
and the value will not be stored. This does not apply 
on read requests. 

• Address Error (2)-AII accesses to communication 
registers must be within the specified address range 
or the Address Error code is returned. 

• Command Error (3)-This error code is returned if the 
command code is not supported. 

• Illegal Function Code (4)---Tbc limetion code (Byte 2) 
is not supported. 

·rhc exception message consists of the slave address 
followed by a retransmission of the original fi.mction code. 
The fimction code will have the most-significant bit set to 
indicate an error. The 8-bit byte following the function code 
is the exception response code. 'll1c 16-bit CRC is at the 
end o f the message. 

C.5 FPU-32 DATABASE 

Appendix D contains the Modbus Register in the 
Communications Database Table. The table starts at 
register 0 (Mod bus 4000 I) and each register is 16-bits wide. 
Types "long" and "lloat" are 32-bit values. For both long 
and lloat types. the low-order word is tnmsmiucd 11rst 
lollowed by the high-order word. Word values have the 
high byte followed by the low byte. Float types as per IEEE 
754 Floating-Point Standard. All bytes or long and lloat 
types must be wriuen using one message or an error will 
result. 'fhis docs not apply lor read commands. 

C .5.1 DATA RECORDS 

Only one event record can be read at a time. Record data 
is lor the record indicated by the Re<.:ord Selector. To select 
a record, write the record number to Record Selector and 
then read the values in the record. Record Head points to 
the next avai lable record. The last event record captured is 
at Record Head minus one. 

Both Record Selector and Record Head values arc in the 
range of 0 to 99. Values outside this range will sdect 
record 0. 

J'uh. J-1'11-32-M. Muy 13, :!I ill!. 

C .5.2 CUSTOM DATA ACCESS 
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Data access can be customized with the User-Defined 
Registers and the User-Data Registers. 

User-Defined Registers are located in non-volatile 
mcmmy and contain the register numbers li·mn which data 
is required. To access the data. read the corresponding 
User-Data Registers. 

'T'he lonmll or the User Data is a function of the 
corresponding register entered in the User-Detined-Rcgistcr 
area. 

C.G SPECIFICATIONS 

lntcrlilcc ..................................... Non-lsolatcd 
RS/EIAn-IA-232, R.l-45 

Protocol. ..................................... Modbus'iil RTU 
Baud Rate .................................. 9,600. 19,200, or 38,400 bills 
Bit Fonnat... ............................... 8 bits. no parity. one stop hit 

NOTE: A network communication interface has priority 
over the TIA-232 intcrfi1ee. To minimize TIA-232 errors 
when both network and l'IA-232 communications arc used. 
set the TIA-232 baud rate to 9,600 bills. 

Af>pendix C. Ff'{ 1-32 TIA-232 Alodhus /'mffiCIJI 
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FPU-32 MOD BUS 

REGISTER R EGIST ER 
(DECIMAL) (DECIMAL) 

Modellllformatioll 
0 4000 1 
I 40002 
2 40003 
3 40004 

6 40007 
7 40008 

Overload Group I 
8 40009 
9 40010 

II 4001 2 
12 400 13 

15 40016 
16 4001 7 
17 40018 
18 4001 9 
19 40020 
20 4002 1 
2 1 40022 
22 40023 

Overload Group 2 
26 40027 
27 40028 
28 
29 40030 
30 4003 1 
3 1 
32 
33 40034 
34 40035 
35 40036 
36 40037 
37 40038 
38 40039 
39 40040 
40 40041 

l'uh. 1-1'11-32-M, May JJ. 2010. 

APPENDIX 0 
COMMUNICATIONS DATABASE TABLE 

D EVICENET A-8 Fll~ ~: 

(Hex) (DECII\IAL) DESCIUI'TION 
(NOTE 4) (NOTE 2) 

0 1-01-03 3:0 Model Code 
0 1-01-64 3: 1 Software Version 
01-01-06 3:2 Serial Number 

3:3 

29-01-64 3:6 Command Register 
29-01 -77 3:7 Set-Point Group 

2C-OI-64 3:8 l' t Trip Action 
2C-OI-65 3:9 J· t Alarm Action 

2C-OI-67 3: 11 Pickup in per unit or CT rating 
3: 12 

2C-OI-69 3 :1 5 Hot Factor 
3: 16 

2C-O I-6A 3: 17 Cooling Factor 
3: 18 

2C-OI-6B 3: 19 Time Constant 
3:20 

2C-01-6C 3:2 1 l' t Alarm Level 
3:22 

2C-02-64 3:26 l' t Trip Action 
2C-02-65 3:27 J· t Alarm Action 

2C-02-67 3:29 Pickup in per unit or CT rating 
3:30 

2C-02-69 3:33 Hot Factor 
3:34 

2C-02-6A 3:35 Cooling Factor 
3:36 

2C-02-6B 3:37 T ime Constant 
3:38 

2C-02-6C 3:39 l' t Alarm Level 
3:40 

TYPE 
A CCESS RANGE 

(NOTE I ) 

Read O nly 302 T3 
Read O nly T3 
Read O nly T2 (low) 

T2 (high) 

Write Only T72 
R/ W 0 - 1 T8 1 

R/W 0 -7 T42 
R/W 0-7 T43 

R/ W 0.1-1.25 X 10 T l (low) 
T l (high) 

R/W 0.1 - 1.0 T l (low) 
T l (high) 

R/ W 0.1 - 10 T l (low) 
T l (high) 

RIW I - 60 min T l (low) 
T 1 (high) 

R/ W 0.5 - 1.0 T l (low) 
T l (high) 

RJW 0 - 7 T42 
IVW 0-7 T43 

R/ W 0.1 - 1.25 x I T l (low) 
Tl (high) 

R/ W 0.1 - 1.0 Tl (low) 
T l (high) 

R/ W 0.1 - 10 T l (low) 
T l (high) 

IVW 1- 60 min T l {low) 
Tl (high) 

IVW 0.5 - 1.0 T l (low) 
Tl (high) 

t lppi!lltli.•· /), Cr>lllllllllt/ca/to/1.\' /Jataha.<c 1ithlc 
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FPU-32 MOD BUS DEVIC£N£T A-B FILE 
REGISTER REGISTEil (Hex) (DECIMAL) D ESCRIPTION 

(DECIMAL) (DECIMAL) (NOTE 4) (NOTE 2) 

Overload Reset 
44 40045 2C-00-64 3:44 Overload Reset Type 
45 40046 2C-00-65 3:45 Overload Reset Level 
46 40047 3:46 

Phase btverse Group I 
50 40051 69-0 1-0 I 3:50 Trip Action 
51 40052 69-01-02 3:51 Curve Type 
52 40053 69-0 1-03 3:52 Time Multiplier 
53 40054 3:53 
54 40055 69-01-04 3:54 Pickup in pu of CT Rating 
55 40056 3:55 

Pluu·e Inverse Group 2 
60 40061 69-02-01 3:60 Trip Action 
61 40062 69-02-02 3:6 1 Curve Type 
62 40063 69-02-03 3:62 Time Multiplier 
63 40064 3:63 
64 40065 69-02-04 3:64 Pickup in pu of CT Rating 
65 40066 3:65 

Plla.m Definite Time Group I 
70 40071 64-01-01 3:70 Trip Action 
71 40072 64-01-02 3:71 Alann Action 
72 40073 64-01 -03 3:72 Trip Level 
73 40074 3:73 
74 40075 64-0 1-04 3:74 Trip Delay 
75 40076 3:75 
76 40077 64-01-05 3:76 Alarm Level 
77 40078 3:77 
78 40079 64-01-06 3:78 Alarm Delay 
79 40080 3:79 

Plwse Defiuite Time Group 2 
84 40085 64-02-01 3 :84 Trip Action 
85 40086 64-02-02 3:85 Alarm Action 
86 40087 64-02-03 3:86 Trip Level 
87 40088 3:87 
88 40089 64-02-04 3:88 Trip Delay 
89 40090 3:89 
90 40091 64-02-05 3:90 Alam1 Level 
9 1 40092 3:91 
92 40093 64-02-06 3:92 Alarm Delay 
93 40094 3:93 

l'uh. /•'/ 'U.J 2.Af. May 13. 211/11. 

ACCESS RANGE 

R/W 0 - 2 
R/W 0.1 - 0.9 

R/W 0 - 7 
R/W 0 - 7 
R/W 0.05 - 1.0 

R/W 0.1 - lO x IP 

R/W 0 - 7 
R/W 0 - 7 
R/W 0.05 - 1.0 

R/W 0.1 - IO x l , 

RIW 0 - 7 
R/ W 0 - 7 
R/W 0.1 - J5 X lp 

R/W 0 - 10 s 

RIW 0. I - 15 X lp 

RIW 0 - IO s 

R/ W 0 - 7 
R/ W 0 - 7 
R/W O.J - 15 X lp 

R/ W 0 - 10 s 

R/W 0.1 - 15 X Jp 

R/ W 0 - IOs 

Page D-2 
Rev. I 

TYPE 

(NOTE I) 

T38 
T l (low) 
T1 (high) 

T42 
T73 
T1(low) 
T1(high) 
T1(low) 
T J (high) 

T42 
T73 
T l (low) 
Tl (high) 
T l(low) 
Tl(high) 

T42 
T43 
Tl(low) 
Tl(high) 
T1(1ow) 
T1 (high) 
Tl(low) 
T1 (high) 
Tl (low) 
T1 (high) 

T42 
T43 
T1(low) 
Tl(high) 
T1(low) 
Tl(high) 
Tl(low) 
T1(high) 
Tl(low) 
Tl(high) 

Appctulix IJ. CotiiiiiiiiiiCtllums /Jlllllbll.•c 1i li>l<' 



~ Littelfuse· 
STARTCO 

FPU-32 Feeder Protection Unit 

F PlJ-32 MOD BUS DEVICENET A-8 F ILE 

REGISTER R EG ISTER (Hex) (DECIMt\L) D ESCRWriON 
(DECIMAL) (DECIMAL) (NOTE 4) (NOTE 2) 

Earth-Fault 310 l11verse Group I 
100 40101 69-03-01 3:100 Trip Action 
101 40102 69-03-02 3:101 Curve Type 
102 40103 69-03-03 3:102 Time Multiplier 
103 40104 3: 103 
104 40105 69-03-04 3: 104 Pickup in pu of CT Rating 
105 40106 3: 105 

Earth-Fault 3/0 l11verse Group 2 
110 40111 69-04-01 3: 110 Trip Action 
Ill 401 12 69-04-02 3:111 Curve Type 
11 2 401 13 69-04-03 3: 112 Time Multiplier 
113 401 14 3:1 13 
11 4 40115 69-04-04 3: 11 4 Pickup in pu ofCT Rating 
115 40 11 6 3: 11 5 

Earth-Ftmlt 3111 Deji11ite Time Group I 
120 40121 64-03-0 I 3:120 Trip Action 
121 40122 64-03-02 3:12 1 Alarm Action 
122 40123 64-03-03 3:122 Trip Level 
123 40124 3: 123 
124 40125 64-03-04 3:124 Trip Delay 
125 40 126 3:125 
126 40 127 64-03-05 3:126 Alarm Level 
127 40 128 3: 127 
128 40129 64-03-06 3:128 Alann Delay 
129 40130 3:129 

Eartlt-Fault 3/0 Definite Time Group 2 
136 40137 64-04-01 3:136 Trip Action 
137 40138 64-04-02 3: 137 Alarm Action 
138 40139 64-04-03 3:138 Trip Level 
139 40140 3:139 
140 40141 64-04-04 3:140 Trip Delay 
141 40142 3:141 
142 40143 64-04-05 3:142 Alarm Level 
143 40144 3: 143 
144 40145 64-04-06 3:144 Alarm Delay 
145 40146 3:145 

l'uh. FI'U-32-M. May JJ. 20/0. 

A CCESS RANGE 

R/W 0 -7 
R/ W 0 - 7 
R/W 0.05- 1.0 

RIW 0 .1 - IO xlp 

R/ W 0 -7 
R/W 0 -7 
R/W 0.05 - 1.0 

R/W 0.1 - IOx !0 

R/ W 0 - 7 
R/ W 0 - 7 
R/ W 0.1 - 15 X 10 

R/ W 0-10s 

R/ W 0. 1 - 15 X 10 

R/W 0 - 10 s 

R/W 0-7 
R/W 0 - 7 
R/W 0.1- 15 X 10 

R/W 0- 10 s 

R/ W O. l - 15 xln 

R/ W 0 - 10 s 

Page D-3 
Rev. I 

TYPE 
(NOTE I) 

T42 
'173 
T l (low) 
Tl(high) 
Tl (low) 
Tl (high) 

T42 
T73 
Tl(low) 
Tl (high) 
T l(low) 
Tl (high) 

T42 
T43 
T l (low) 
Tl (high) 
Tl(low) 
Tl (high) 
Tl(low) 
T l (high) 
T l (low) 
Tl(high) 

T42 
T43 
Tl(low) 
T l(high) 
Tl(low) 
Tl(high) 
Tl(low) 
Tl(high) 
Tl(low) 
Tl(high) 

App.·mlix /), romllttutir:atiOIIS Databa.,c hlhlc 



~ Littelfuse· 
S TARTCO 

FPU-32 Feeder Protection Unit 

FPU-32 MODBlJS DEV ICE NET A- 8 F ILE 
R EG IST ER R EG ISTER (Hex) (DECI ~IAL) DESCRIPTION 

( D ECIMAL) ( D ECIMAL) (NOTE 4) (NOTE 2) 
Earth-Fault C T-I11put Deji11ite Tim e Group I 

150 40 15 1 64-05-01 3: 150 Trip Action 
151 40152 64-05-02 3: 151 Alarm Action 
152 40 153 64-05-03 3:152 Trip Level 
153 40154 3:153 
154 40155 64-05-04 3:154 Trip Delay 
155 40156 3:155 
156 40157 64-05-05 3: 156 Alarm Level 
157 40158 3:157 
158 40 159 64-05-06 3: 158 Alarm Delay 
159 40 160 3: 159 

Earth-Fault CT-I11put Definite Time Group 2 
166 40 167 64-06-01 3: 166 Trip Action 
167 40 168 64-06-02 3:167 Alann Action 
168 40 169 64-06-03 3:168 Trip Level 
169 40 170 3:169 
170 40 17 1 64-06-04 3:170 Trip Delay 
17 1 40 172 3:171 
172 40173 64-06-05 3: 172 Alarm Level 
173 40 174 3: 173 
174 40 175 64-06-06 3 :174 Alarm Delay 
175 40 176 3: 175 

Curre111 U11balance 
180 40181 64-07-0 1 3:180 Trip Action 
181 40182 64-07-02 3:181 Alann Action 
182 40 183 64-07-03 3: 182 Trip Level 
183 40 184 3: 183 
184 40185 64-07-04 3: 184 Trip Delay 
185 40 186 3: 185 
186 40187 64-07-05 3: 186 Alarm Level 
187 40188 3: 187 
188 40189 64-07-06 3: 188 Alann Delay 
189 40190 3:189 

Plwse Reverse 
192 40193 64-08-01 3: 192 Trip Action 
193 40194 64-08-02 3: 193 A1ann Action 
194 40 195 64-08-04 3:194 Trip Delay 
195 40 196 3 :195 
196 40 197 64-08-06 3:196 Alarm Delay 
197 40198 3:197 

/'uh. F/'U-31-M. May 13. 20/0. 

ACCESS RANGE 

RIW 0 - 7 
R/W 0 - 7 
RIW 0.0 I - 1.0 X le 

RJW 0 - 100 s 

R/W 0.0 I - 1.0 X le 

RIW 0 - 100 s 

RIW 0 - 7 
RIW 0 - 7 
RIW 0.01 - 1.0 X le 

RIW 0 - 100 s 

RJW 0.01 - J.O X 1e 

RJW 0 - 100 s 

RJW 0 - 7 
RJW 0 - 7 
R/W 0.05 - 1.0 

RIW I - 100 s 

RIW 0.05 - 1.0 

RIW 1 - 100 s 

RJW 0 - 7 
RIW 0 - 7 
RIW I - 100 s 

RIW 1 - 100 s 

Page D--1 
Rev. I 

TYPE 

(Non: I) 

T42 
T43 
Tl(low) 
Tl(high) 
T1(1ow) 
T 1(high) 
T 1(low) 
T1(high) 
T1(1ow) 
T l (high) 

T42 
T43 
T l (low) 
Tl (high) 
T 1 (low) 
Tl (high) 
Tl(low) 
T l(high) 
T 1(low) 
T 1 (high) 

T42 
T43 
T 1(1ow) 
T1(high) 
Tl(low) 
T 1(high) 
T1 (low) 
T1(high) 
T1(low) 
T 1(high) 

T42 
T43 
T l (low) 
T l (high) 
T l (low) 
Tl (high) 

Appendix IJ. Commwucfurom /Jawbase Table 



~ Littelfuse· 
START CO 

FPU-32 Feeder Protection Unit 

FPU-32 Moo nus DEVICENET A-B FILE 
REGISTER REGISTEil (Hex) (DEC II\lAL) DESCRIPTION 
(DECII\lAL) (DECII\lAL.)_ (NOTE 4) (NOTE 2) 
Phase Loss 

198 40199 64-09-0 1 3: 198 Trip Action 
199 40200 64-09-02 3:199 Alarm Action 
200 40201 64-09-04 3:200 Trip Delay 
201 40202 3:201 
202 40203 64-09-06 3:202 Alarm Delay 
203 40204 3:203 

Remote/Network Trip 
230 4023 1 29-01-& 1 3:230 Trip Action 
231 40232 29-01-82 3:23 1 Alarm Action 

System Rati11gs 
250 40251 29-0 1-87 3:250 Frequency 
251 40252 29-01-85 3:25 1 Phase CT Primary 
252 40253 3:252 
253 40254 29-0 1-86 3:253 Earth-Fault c r Primary 
254 40255 3:254 
255 40256 29-01 -95 3:255 Unbalance Current Threshold 
256 40257 3:256 

Operator llllerface 
270 40271 29-0I-7D 3:270 Display-Loss Trip Action 
27 1 40272 01-01-67 3:27 1 Password Timeout 
272 40273 3:272 
273 40274 29-0 1-84 3:273 UPI LED Assignment 
274 40275 3:274 Default Menu 

Digital input 
280 40281 29-01-76 3:280 Function 
281 40282 29-01-79 3:28 1 Trip Delay 
282 40283 3:282 

Relay Output Frmctio11 
334 40335 29-0I-6F 3:334 Relay I Output Function 
335 40336 29-01-70 3:335 Relay I Mode 
336 40337 29-01-71 3:336 Relay 2 Output Function 
337 40338 29-01-72 3:337 Relay 2 Mode 
338 40339 29-01-73 3:338 Relay 3 Output Function 
339 40340 29-0 1-74 3:339 Relay 3 Mode 
340 40341 29-01 -75 3:340 Relay Pulse Time 
341 40342 3:34 1 

Atwlog Output 
372 40373 29-01-78 3:372 Analog Output Parameter 

l'uh. l-1'li-3Z-M. May 13. Z0/11. 

ACCESS RANGE 

R/ W 0-7 
R/W 0 - 7 
R/ W I- 100 s 

R/ W I - 100 s 

RIW 0 - 7 
R/ W 0 - 7 

R/ W 0-1 
R/ W 1-5,000 A 

R/W I -5.000 A 

R/ W 0.1 - 0.5 X Jp 

R/W 0-7 
R/ W I - 60 min 

R/W 0-17 
RIW 0-9 

RIW 0-4 
RIW 0.01 - 100 s 

RIW 0 - 12 
R/ W 0 - 1 
R/W 0-12 
R/W 0 - 1 
R/ W 0- 12 
RIW 0- 1 
R/ W 0.05 - 10 s 

R/ W 0- 11 

Page D-5 
Rev. I 

T YI>E 
(NOTE I) 

T42 
T43 
T l (low) 
T l (high) 
Tl(low) 
T l (high) 

T42 
T43 

TIO 
T l (low) 
Tl(high} 
T l (low) 
T l (high) 
Tl (low} 
T l (h igh) 

T42 
T l(low) 
Tl(high) 
T74 
T97 

T75 
Tl(low) 
Tl(high) 

176 
T l4 
T76 
Tl4 
T76 
Tl4 
T l (low) 
T l (high} 

T77 

Appemlix JJ. ( ·anmllmicalirms Dataha.,e Table 
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FPU-32 Feeder Protection Unit 
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Rev. I 

FPU-32 MOIHWS DEVICENET A-8 FILE 
REGISTER REGISTER (Hex) (DECIMAL) DESCIUPTION ACCESS RANG£ 

TYPE 

(DECIMAL) (DECIMAL) (NOTE 4) (Non: 2) (NOTE I) 

Network Communication 
374 40375 05-00-65 3:374 DeviccNet Producing Instance R/ W 0 - 5 T84 
375 40376 05-00-64 3:375 DeviccNet Consuming Instance RJW 0-2 T85 
376 40377 3:376 Network Type RJW 0 -6 T65 
377 40378 3:377 Network Baud RJW 0-5 T69 
378 40379 3:378 Network Error Check RJW 0-2 Tl8 
379 40380 3:379 Network ID (Slave ID) RJW 0-255 Tl(low) 
380 40381 3:380 Tl(high) 
381 40382 03-01-64 3:381 Network Trip Action RJW 0 - 7 T42 
382 40383 03-01-65 3:382 Network Alarm Action R/W 0 - 7 T43 

Local T/A-232 Comnumication 
383 40384 3:383 TIA-232 Baud Rate RJW 0-2 T66 
384 40385 3:384 TIA-232 ID RJW 0-255 Tl(low) 
385 40386 3:385 Tl(high) 

RTD Sensor 
388 40389 29-01-96 3:388 RTD-Sensor-Error Trip Action RJW 0 - 7 T42 
389 40390 29-01-97 3:389 RlD-Scnsor-Error Alarm Action R/ W 0 - 7 T43 

PTC Temperature 
560 40561 29-0 1-7F 4:170 Temperature Sensor Type RJW 0 - 2 T68 
561 40562 64-0A-01 4:171 Trip Action RJW 0 - 7 T42 
562 40563 64-0A-02 4:172 Alarm Action R/ W 0 - 7 T43 

RTD Temperature 
563 40564 64-0B-01 4:173 Trip Action RJW 0 -7 T42 
564 40565 64-0B-03 4:174 Trip Level RJW 40-230 oc Tl(low) 
565 40566 4:175 T1(high) 
566 40567 64-08-05 4:176 Alarm Level R/W 40 - 230 oc T1(1ow) 
567 40568 4:177 T1(high) 
568 40569 64-0B-02 4: 178 Alarm Action R/W 0 - 7 T43 

Real Time Clock Reading 
574 40575 66-01-01 5:0 RTC Date Read Only T23(1ow) 
575 40576 5:1 T23(high) 

576 40577 66-01-02 5:2 RTC Time Read Only T24(1ow) 

577 40578 5:3 T24(high) 

Character Strings (I 0 words, 20 clzamcters) 
580 40581 66-01-03 5:6 Clock Setting RJW T31 
590 40591 01-01-66 5:16 Password Setting, (4 characters) R/W T22 
600 40601 01-01-65 5:26 System Name R/ W T22 

/'u!J. f·PU·32-M. Mt~)' /3, 2010. Appenllix D. Commmucallous JJaJaba.\·e 'f'ahle 
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Rev. I 
S TARTC O 

FPU-32 MOOBUS 01-:VICENET A- 8 FILE 
TYI'E 

REG ISTER REGISTER ( Hex) (DEC I!\IAL) D ESCRJIYrJON A CCESS RAI"GE 
(NOTE 1) 

• (DECIMAL) (DECIMAL) (NOTE 4) (NOTE 2) 

Analog Output Calibration 
856 40857 5:282 Zero Calibration Value R/ W 0-1,000 Tl(low) 
857 40858 5:283 Tl(high) 
858 40859 5:284 Full-Scale Calibration Value R/W 0-1 ,000 T l (low) 
859 40860 5:285 ·rl (high) 

Meter Values 
860 40861 29-0 1-88 6:0 Ia (A) Read Only T l (low) 
861 40862 6: 1 T l(high) 
862 40863 29-0 1-89 6:2 lb (A) Read Only T l(low) 
863 40864 6:3 Tl(high) 
864 40865 29-0 I-8A 6:4 lc (A) Read Only T I(Iow) 
865 401!66 6:5 T l (high) 
866 40867 29-01-88 6:6 Earth Leakage from CT (A) Read Only Tl(low) 
867 40868 6:7 Tl (high) 
868 40869 29-0 1-8C 6:8 Earth Leakage 310 (A) Read Only T l (low) 
869 401!70 6:9 Tl(high) 
870 40871 29-0 1-80 6:10 Posi tive-Sequence Current ( pu) Read Only T l (low) 
871 40872 6:11 T l (high) 
872 40873 29-0I-8E 6: 12 Negative-Sequence Currcnt (pu) Read Only T l(low) 
873 40874 6:13 T l (high) 
874 40875 29-0 1-8F 6: 14 Unbalance (pu) Read Only T l (low) 
875 40876 6: 15 T l (high) 
876 40877 29-0 1-90 6: 16 Used J·t (pu) Read Only T l(low) 
877 40878 6:1 7 T l(high) 
878 40879 29-01-9 1 6 :18 Trend 12t (pu) Read Only T l (low) 
879 40880 6: 19 T l (high) 
880 4088 1 29-01-92 6 :20 RTD Reading (0 C) Read Only Tl(low) 
881 40882 6:2 1 Tl(high) 
882 40883 29-0 1-93 6:22 Overload Trip/Reset Time (min) Read Only Tl(low) 
883 40884 6:23 Tl (high) 
884 40885 29-01-94 6:24 Running Time (seconds) Read Only T2(1ow) 
885 40886 6:25 'f2(high) 

Event Records 
973 40974 68-01-01 7:0 Number of Records Read Only 0 - 65535 T3 
974 40975 68-0 1-02 7: 1 Record Head (Next record) Read Only 0 - 99 T3 
975 40976 68-0 1-03 7:2 Record Selector RIW 0 - 99 T:J 
976 40977 68-01 -04 7:3 Record Date Read Only T23(1ow) 
977 40978 7:4 T23(high) 
978 40979 68-01 -05 7:5 Record Time Read Only T24(1ow) 
979 40980 7:6 T24(high) 
980 4098 1 68-0 1-06 7:7 Record Type Read Only T26 
981 40982 68-01-07 7:8 Record Trip/Alarm Code Read Only T79 
982 40983 68-0 1-08 7:9 I, Trip Value (A) Read Only Tl ( low) 

l'ui>. J:I'II-32-M. May I 3. 20/11. Appcndt.r /), Comtlllmicathm., Databll.,·e 1'ahlc 
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FPU-32 Feeder Protection Unit 
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Rev. I 

FPU-32 MOD BUS DEVICENET A-8 FIL.E 
TYPE 

REGISTER REGIS'l'ER (Hex) (DECIMAL) DESCIUI'TION ACCESS RANGE 
(DECIMAL) (DECIMAL) (NOTE 4) (NOTE 2) (NOTE I) 

983 40984 7:10 Tl(high) 
984 40985 68-01-09 7:11 lb Trip Value (A) Read Only Tl(low) 
985 40986 7:12 Tl (high) 
986 40987 68-01-01\. 7:13 lc Trip Value (A) Read Only Tl(low) 
987 40988 7:14 Tl(high) 
988 40989 68-0 l-OB 7:15 Earth Leakage fi·om CT (A) Read Only Tl(low) 
989 40990 7:16 Tl(high) 
990 40991 68-0 1-0C 7:17 Earth Leakage 310 (A) Read Only Tl (low) 
991 40992 7:18 Tl(high) 
992 40993 68-01-00 7:19 Current Unbalance (pu) Read Only Tl(low) 
993 40994 7:20 Tl(high) 
994 40995 68-01 -0E 7:21 Used 1-t (pu) Read Only Tl (low) 
995 40996 7:22 Tl(high) 
996 40997 68-0 t-or RTO Reading (°C) Read Only Tl(low) 
997 40998 Tl(high) 

Status 
1096 41097 29-01-65 8:0 Trip and Alarm Summary Read Only T67 
1097 41098 29-01-66 8:1 FPU-32 Status Read Only T78 

Trip-ami-Alarm Bit Detailv 
I 104 41105 29-0 1-67 8:8 Bits 0 .. 15 (Bit 0 LSB. Bit 15 MSB)\JJ Read Only T45 
1105 41106 29-01-68 8:9 Bits 16 .. 31 Read Only T46 
1106 4 I 107 29-01-69 8:10 Bits 32 . .47 Read Only T47 
I 107 41 108 29-0 I-6A 8: II Bits 48 .. 63 Read Only T48 
I 108 41109 29-0I-6B 8:12 Bits 64 .. 79 Read Only T49 
1109 41110 29-0I-6C 8:13 Bits 80 .. 95 Read Only T50 
11 10 41111 29-01-6() 8:14 Bits 96 .. 111 Read Only T51 
II II 4 1112 29-0 I-6E 8:15 Bits I 12 .. I 27 Read Only '1'52 

Trip Coulllers 
1130 41131 2C-OI-6D 8:34 Overload Group I Read Only T3 
113 I 41132 2C-02-6D 8:35 Overload Group 2 Read Only T3 
1132 41133 69-0 1-05 8:36 Phase Inverse Group I Read Only T3 
1133 4 1134 69-02-05 8:37 Phase Inverse Group 2 Read Only T3 

I 134 41135 64-0 1-07 8:38 Phase Definite Time Group I Read Only T3 
1135 4 1136 64-02-07 8:39 Phase Definite Time Group 2 Read Only T3 

I 136 41137 69-03-05 8:40 EF 310 Inverse Group I Read Only T3 

I 137 4 1138 69-04-05 8:41 EF 310 Inverse Group 2 Read Only T3 
I 138 41139 64-03-07 8:42 310 Definite Time Group I Read Only TJ 

1139 41140 64-04-07 8:43 310 Definite Time Group 2 Read Only T3 
1140 41141 64-05-07 8:44 EF CT Definite Time Group I Read Only T3 
1141 41142 64-06-07 8:45 EF CT Definite Time Group 2 Read Only T3 
1142 41143 64-07-07 8:46 Current Unbalance Read Only T3 

J'uh. 1·1'U-J2-M. May IJ. 2010. Appendtx IJ. Commultit:ations Datahu.n· Tahlt: 
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Rev. 1 
STARTCO 

FPlJ-32 MOD BUS D EV ICEN ET A- 8 FILE 
T YJ>E 

REGIST ER REGIST ER (I-I ex) (DEC IMAL) Df:SCRJI>TION A CCESS RA NGE 
(NOT E I) 

(DECIMAL) (DEC IMAL) (N OTE 4) (_NOTE 2) 

11 43 411 44 64-08-07 8:47 Phase Reverse Read Only T3 
I 144 4 1145 64-09-07 8:48 Phase Loss Read Only T3 
I 145 411 46 29-0I-7A 8:49 Digital Input Read Only T3 
I 146 411 47 64-0B-07 8:50 RTD Temperature Read Only T3 
I 147 4 1148 64-0A-07 8:5 1 PTC Read Only T3 
I 148 4 1149 29-01-80 8:52 RTD Sensor Read Only T3 

I 184 4 11 85 8:88 Non-Volatile Enum Error Read Only T3 
11 85 4 11 86 8:89 Non-Volatile Number Error Read Only T3 
I 186 4 1 187 8:90 Non-Volatile String Error Read Only T3 
I 187 4 11 88 8:9 1 Non-Volatile Event Record Error Read Only T3 
11 88 411 89 8:92 Non-Volatile Thermal Error Read Only T3 
I I 89 41190 29-01-7£ 8:93 Operator I nterfliCe Error Read Only T3 
I 190 411 9 1 8:94 DSP Error Read Only T3 
11 9 1 4 11 92 3-01-66 8:95 Communication f'uult Read Only T3 
11 92 4 1193 29-0 1-83 8:96 Remote Trip Read Only T3 

Etllem et 
1280 41 28 1 9:70 IP Address R/ W T22 
1290 41291 9:80 Address Mask R/W T22 
1300 4 1301 9 :90 Gateway Address RJW T22 
1310 4 1311 9: 100 MAC Address Read Only T22 

User-Defined Registers 
1400 4 140 1 67-0 1-0 1 9:190 User Register 0 RJW T3 
1401 4 1402 67-0 1-02 9:191 User Register I RJW T3 
1402 4 1403 67-0 1-03 9 :192 User Register 2 R/ W T3 
1403 41404 67-01-04 9:193 User Registe r 3 R/ W T3 
1404 41405 67-01-05 9: 194 User Register 4 R/W T3 
1405 4 1406 67-01-06 9: 195 User Register 5 R/ W T3 
1406 4 1407 67-0 1-07 9: 196 User Register 6 RJW T3 
1407 4 1408 67-01-08 9: 197 User Register 7 RJW T3 
1408 41409 67-0 1-09 9: 198 User Register 8 RJW T3 
1409 4 14 10 67-0 1-0A 9: 199 User Register 9 RIW T3 
14 10 4 14 1 I 67-0 1-0 B 9 :200 User Register I 0 RJW T3 
1411 41 4 12 67-01-0C 9:20 1 User Register II R/ W T3 
14 12 4141 3 67-0 1-0D 9 :202 User Register 12 RIW T3 
14 13 4 14 14 67-01 -0E 9:203 User Register 13 R/ W T3 
1414 41 415 67-01-0F 9:204 User Register 14 RJW T3 
1415 41 4 16 67-0 1-10 9:205 User Register 15 RIW T3 
1416 4 14 17 67-0 1- 11 9:206 User Register 16 RIW T3 
14 17 4 14 18 67-01-1 2 9:207 User Register 17 RIW T3 
141 8 4141 9 67-0 1-1 3 9:208 User Register 18 RIW T3 
14 19 4 1420 67-0 1-1 4 9:209 User Register 19 RIW T3 

l'uh. F/'1/-32-M. May 13.10/0. Appendix / ), ( ollltllllllic·alion> /Jalahasc "/C•h/c 



~ Littelfuse· 
STARTCO 

FPU-32 Feeder Protection Unit 

FPU-32 MODBIJS DEVICENET A-B FILE 
REGISTER REGIST EI{ (Hex) (DECIMAL) DESCRIPTION 

(DECIMAL) (DECIMAL) (NOTE 4) (NOTE 2) 

1420 41421 67-0 1-15 9:210 User Register 20 
1421 41422 67-01-1 6 9:2 11 User Register 21 
1422 41423 67-01-17 9:212 User Register 22 
1423 41424 67-01-1 8 9:213 User Register 23 
1424 41425 67-01-19 9:214 User Register 24 
1425 4 1426 67-0 1-1 A 9:215 User Register 25 
1426 41427 67-01-IB 9:216 User Register 26 
1427 41428 67-0I-1C 9:217 User Reg ister 27 
1428 41429 67-01-1 D 9:218 User Register 28 
1429 4 1430 67-01-1 E 9:219 User Register 29 
1430 41431 67-01-1 F 9:220 User Register 30 
1431 41432 67-01-20 9:221 User Register 31 

User Dttla 

1432 41433 9:222 User Register 0 Data 
1433 41434 9:223 User Register 1 Data 
1434 41435 9:224 User Register 2 Data 
1435 41436 9:225 User Register 3 Data 
1436 41437 9:226 User Register 4 Data 
1437 41438 9:227 User Register 5 Data 
1438 41439 9:228 User Register 6 Data 
1439 41440 9:229 User Register 7 Data 
1440 41441 9:230 User Register 8 Data 
1441 41442 9:231 User Reg ister 9 Data 
1442 41443 9:232 User Register I 0 Data 
1443 41444 9:233 User Register 1 1 Data 
1444 41445 9:234 User Register 12 Data 
1445 41446 9:235 User Register 13 Data 
1446 41447 9:236 User Register 14 Data 
1447 41448 9:237 User Register 15 Data 
1448 41449 9:238 User Register 16 Data 
1449 41450 9:239 User Register I 7 Data 
1450 4145 1 9:240 User Register 18 Data 
1451 41452 9:241 User Register 1 9 Data 
1452 41453 9:242 User Register 20 Data 
1453 41454 9:243 User Register 2 1 Data 
1454 41455 9:244 User Register 22 Data 
1455 41456 9:245 User Register 23 Data 

1456 41457 9:246 User Register 24 Data 
1457 41458 9:248 User Register 25 Data 
1458 41459 9:248 User Register 26 Data 

/'ub. 1-1'11-32-M. May 13. 2010. 

ACCESS 

R/W 
R/ W 
R/ W 
R/W 
R/W 
RJW 
RJW 
R/ W 
R/W 
RJW 
RJW 
R!W 

Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read Only 
Read On ly 
Read Only 
Read Only 
Read Only 
Read Only 

RANGE 

Page D-10 
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TYPE 
(NOT£ I) 

T3 
T3 
T3 
T3 
T3 
T3 
T3 
T3 
T3 
T3 
T3 
T3 

Range and Type defined 
by user register value 

Appendix IJ. Comllllmications /Jataba.,·c Table 
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FPU-32 Feeder Prolection Unit 

FPU-32 Moon us DEVICENET A-B FILE 

R£GISTEit REGISTER (Hex) (DECIMAL) DESCIUI'TION 
(DEC IMAL) (DECIMAL) (NOTE 4) (NOTE 2) 

1459 41460 9:249 User Register 27 Data 
1460 4146 1 9:250 User Rcgislcr 28 Data 
146 1 41462 9:251 User Register 29 Data 
1462 4 1463 9:252 User Register 30 Data 
1463 41464 9:253 User Register 3 1 Data 

NOTES: 
(ll Sec Appendix E, Register Formats. 

ACCESS 

Read Only 
Read Only 
Read Only 
Read Only 
Read Only 

RANGE 

Page D-11 
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TYPE 

(NOTE I) 

Range and Type defined 
by user register value 

(
2J The A-B f-ile is coded as FILE:ELEMENT. To read or write the element as floats. the PLC 5 or SLC 500 address 

would be <F><FILE>:<ELEM ENT> (Example F9:222). To read or write the clement as integers using PLC 5 Typed 
Read and Typed Write commands. add 20 to the file number and precede with N. <N><FILE+20>:<ELEMENT> 
(Example N29:222). File ofT.<;et is not required for the SLC 500 Protected Typed Log ical Read and Write commands. 
See MPU-32 and FPU-32 TIA-485 Network Manual. 

m The hit number corresponds to the T79 Message Code. The LSB corresponds to the lower message code in the 16-hit 
number. 

(
41 Designation is Class - Instance - ;\ ttribute. 

l'ub. FI'U-32-/11. May /J, :!11/0. Appcrulix /). ( 'onmuuuc.:atiotl.\' I )aluhust! Tuhle 
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TYPE CTYPE 

Tl float 

T2 long 

T3 short 

T6 short 

TIO short 

Tl4 short 

TIS short 

T22 char 

FPU-32 Feeder Pro/eclion Unil 

APPENDIX E 
REGISTER FORMATS 

DESCRIPTION 11 ' 

IEEE 32-Bit Floating-Point Number 
Bit 3 1: Sign 
Bits 30 .. 23: Exponent 
Bits 22 .. 0: Mantissa 
(high): Bits 3 I .. 16 
(low): Bits 15 .. 0 

32-Bit Integer 
(h igh) Bits 31..16 
(low) Bits 15 .. 0 

16-Bit Integer 

Enable/Disable 
0: Enabled 
1: Disabled 

Frequency 
0: 50 Hz 
1: 60 Hz 

Relay T rip/Alarm Mode 
0: fail Safe 
I: Non f ai l Safe 

Error Checking (AB DF I only) 
0 : Not Selected 
1: CRCCheck 
2: BCC Check 

20 ASC II Characters 
Register +0: char[O] and charfl ]. Char[O] at MS Byte 
Register+ I: char[2l and char[3]. Char[2] at MSByte 
Register +2: char[4] and cha r[5]. Char[4] at MSByte 
Rcg ish.:r +3: char[6] and cha rf7]. Char[6] at MSByte 
Register +4: char[8] a nd c ha r[9]. Char[8] at MSByte 
Register +5: char[! 0] and char[ II]. Char[ I 0] at MSBytc 
Register +6: char[1 2] and charfl3]. Char[l21 at MSByte 
Register +7: cha r[ 141 and char[ 15]. Chari I 4] at MSBy te 
Register +8: char[1 6] and char[17]. Char[1 6J at MSByte 
Register +9: c har[ 18 j and charf 19]. Char[ 18 j m MSByte 
A character value ofO (Null) will terminate the string and the 
fo llowing characters will be ignored 
Ethernet address strings arc of the form: ''ddd.ddd.ddd.ddd". 
TI1e MAC address is a hex string of !he form: '' hhhhhhhhhhhh'' 

l'ub. FI'Lf.J2-M. May 13, 2010. 
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FPU-32 Feeder Protection Unit 

TYI'E C TYI'E D ESCRII'TION ( I ) 

T23 long Date 
Bits 3 1 .. 16: year in binary 
Bits 15 .. 8: 1- 12 months in binary 
Bits 7 .. 0: 1-31 days in binary 

T24 long T ime 
Bits 3 1 .. 24: 0-23 hours in binary 
Bits 23 .. 16: 0-60 minutes in binary 
Bits 15 .. 8: 0-60 seconds in binary 
Bits 7 .. 0: 0-99 hundredths of a second in binary 

T31 c har RTC ASCII-Character Setting String: 
YY/MM/DD 1-IH:mm:SS 
YY: 2-digit Year (Year 2000 - 2099) 
MM : Month 1-1 2 
DD: Day 1-31 
I-11-1: Hour 0-23 
rnm: Minute 0-59 
SS: Seconds 0-59 
RTC is updated when "Set RTC" command is issued 

T32 Short r ree Record Pointer. 
Subtract one to obtain last reconl. 
Range is 0 to 99. 

T38 short Overload Reset Type 
0: Normal 
I : A utoreset 
2: Rapid 

T42 short Trip Action 
0: Disabled 
1: Tripi 
2: T'rip2 
3: T rip3 
4: T ripi & Trip2 
5: T rip i & Trip3 
6: Trip I & Trip2 & Trip3 
7: Trip2 & Trip3 

Pul>. FJ'( f-32-M .. \fay 13, 211 /11. 
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FPU-32 Feeder Protection Unit 

TYPE CTYPE DESC RIPTION (I) 

T43 short Alarm Action 
0: Disabled 
1: Alarm! 
2: Alann2 
3: Alarm3 
4: Alarm I & Alarm2 
5: Alarm I & Alarm3 
6: Alannl & Alarm2 & Alann3 
7: Alarm2 & Alarm3 

T45 short Trip/Alarm Message Code Bits \>J 15 .. 0 
T46 short Trip/ Alarm Message Code Bits 1-'1 31.. I 6 
T47 short Trip/Aiann Message Code Bits PJ 47 .. 32 
T48 short Trip/Alarm Message Code Bits 1, 1 63 . .48 
T49 short Trip/Alarm Message Code Bits 1-'1 79 .. 64 
TSO short Trip/Alarm Message Code Bits 1-'1 95 .. 80 
TSI short Trip/Aiann Message Code Bits 131 I I I .. 96 
T52 short Trip/Alann Message Code Bits PI 127 .. 112 

T65 short Network Communication Type 
0: None 
1: A-B DF I 
2: DcviceNet 
3: Reserved 
4: Modbus RTU 
5: Modbus TCP 
6: Reserved 

T66 short Local Communication Baud Rates 
0: 9,600 bitls 
1: I 9,200 bitls 
2: 38,400 bitls 

T67 short Trip and Alarm Summary 
BitO: 0 
Bit!: 0 
Bit2: 0 
Bit3: 0 
Bit4: Tripi 
BitS: Trip2 
Bit6: Trip3 
Bit7: Alarm! 
Bit8: Alann2 
Bit9: Alann3 

/'all. FI'U-32-M. May 13. 20111. 
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TYPE CTYPE DESCRWlJON ( I ) 

T67 BitiO: 0 
Bit I I: 0 
Bitl2: 0 
Bit l3: 0 
Bitl4: 0 
Bitl5: 0 

T68 Short Tempcmture Sensor Type 
0: Disabled 
I: RTD Sensor 
2: PTC Sensor 

T69 short Network Baud Rate 
0: T IA 9,600 bit/s 
I: TIA 19,200 bitls 
2: T IA 38.400 bit/ s 
3: DeviceNct 125 kbi tls 
4: DeviceNet 250 kbitls 
5: DeviceNet 500 kbitls 

T72 short Communications Command 
0: Reserved 
I : Reserved 
2: Reserved 
3: Reset Trips (All except Remote/Network Trips) 
4: Set RTC 
5: Clear Data-Logging Records 
6: Clear Trip Counters 
7: Reserved 
8: Clear Running Hours 
9: Emergency Thennal Reset 
I 0: Reserved 
I I : Reserved 
12: Re-enable Temperature Protection 
13: Remote/Network Trip Set 
14: Remote/Network Trip Reset 
15: Remote/Network Alarm Set 
16: Remote/Network Alann Reset 
17: Runl Set 
1 &: Run I Clear 

l'ul>. Fl'IJ-J2- M. Mt~V JJ, 20J 0. 
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FPU-32 Feeder Protection Unit 

TYI'E CTVI'E DESCRIPTION (I ) 

T73 Short Inverse Time Curve 
0: IEC Normal Inverse A 
I: IEC Very Inverse B 
2: IEC Extreme Inverse C 
3: I EC Short Inverse A 
4: IEC Long Inverse B 
5: IEEE Moderate Inverse 
6: IEEE Very Inverse 
7: IEEE Extreme Inverse 

T74 Short User Programmable Indicator 
0: None (LED O fl) 
1: Tripi 
2: Trip2 
3: Trip3 
4: Alannl 
5: Alann2 
6: Alarm3 
7: Relay I 
&: Relay 2 
9: Relay 3 
I 0: Digital Input 
I I : Current Detected 
12: 3 10 Pickup 
13: Phase Pickup 
14: ETR State 
15: Reserved 
16: Network Run I 
17: Net Activity 

T75 Short Dig ita l Input r:unelion 
0: None 
1: Tripi 
2: Reset 
3: Program Enable 
4: Set-Point Group 2 Select 

l'ui>. FI'IJ-32-M. Alay 13. 20/0. 
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TYPE CTYPE 

T76 short 

T77 Short 

T78 Short 

FPU-32 Feeder Protection Unit 

DESCRIPTION li l 

Relay Output Function 
0: None (Relay De-energized) 
1: Tripi 
2: Trip2 
3: Trip3 
4: Alarm! 
5: Alann2 
6: Alarm3 
7: Current Detected 
8: Reserved 
9: Reserved 
I 0: Trip I Pulse 
I I: Watc hdog 
12: Network Run! 

Analog Output Function 
0: Phase C urrent 
1: EF (lc1 Measured) 
2: EF (310 Calculated) 
3: Used 1-t 
4 : Reserved 
5: Rserved 
6: Reserved 
7: Reserved 
8: Reserved 
9: Unbalance 
10: Zero (4 mA) 
II: Full Scale (20 rnA) 

FPU-32 Status 
BitO: I = CmTent > Threshold 
Bit!: I = 310 Inverse Curve Picked Up 
Bit2: I = Ph lnvers~.: Curve Picked Up 
Bit3 : 0 
Bit4: I = ETR O n 
BitS: I = PTC Open 
Bit6: 0 
Bit7: 0 
BitS: I = Digital Input Valid 
Bit9: I = Relay I Energized 
Bit I 0: I = Relay 2 Energized 
Bit I I : I = Relay 3 Energized 

/'uh. F/' 11-32-M. M<~r 13. 211111. 
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TYI'E CTYPE 

T79 Short 

FPU-32 Feeder Protection Unit 

D ESCRIPTION 111 

Trip Code 
0: Overload Trip Group I 
I : Overload Trip Group 2 
2: Overload Alarm Group I 
3: Overload Alarm Group 2 
4: Phase Inverse 0/C Trip Group I 
5: Phase Inverse 0/C Trip Group 2 
6: Phase T imed 0 /C Trip Group I 
7: Phase Timed 0 /C Trip Group 2 
8: Phase Timed 0 /C Alarm Group I 
9: Phase Timed 0 /C Alann Group 2 
10:310 Inverse Trip Group I 
I I: 310 Inverse Trip Group 2 
12: 310 Timed Trip Group I 
I 3: 310 Timed Trip Group 2 
14: 310 Timed Alarm Group I 
15: 310 Timed Alarm Group 2 
16: EFCT Timed Trip Group I 
17: EFCT Timed Trip Group 2 
I 8: EFCT Timed Alarm Group I 
19: EFCT Timed Alann Group 2 
20: Unbalance Trip 
21: Unbalance Alarm 
22: Phase Loss Trip 
23: Phase Loss Alarm 
24: Phase Reverse Trip 
25: Phase Reverse Alann 
26 to 29: Reserved 
30: Digital Input Trip 
31: RTDTrip 
32: RTD Alarm 
33: RTD Sensor Trip 
34: RTD Sensor Alann 
35: PTCTrip 
36: PTC Alann 
37 to 93: Reserved 
94: Memory Error. All defaults loaded 
95: Memory Error. Enumeration 
96: Memory Error. Numeric 
97: Memory Error. String 
98: Memory Error. Records I 
99: Memory Error. Records2 
I 00: Display Error 
I 0 I : Reserved 

l'ul>. I-'I'U-32-M. May I J. 20/0. 
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FPU-32 Feeder Protection Unit 

TYPE CTYPE 0ESCIUI'TION ( l l 

T79 I 02: DSP Error 
I 03: Network Comm Trip 
I 04: Network Comm Alarm 
I 05: Remote Trip Via Network 
I 06: Remote Alann Via Network 
I 07 to 127: Reserved 
252: ETR Request (lJ 

255: No Trip or Alarm 

1'80 Short Record Type 
0: Empty Record 
I : T rip l'~ecord 
3: ETR Record 

1'81 Short Set-Point Group 
0: Group I 
I:Group2 

T84 Short DcviccNet Producing Instance 
0: None 
I: Ox32 Basic Overload 
2: Ox33 Extended Overload 
3: Ox34 13asic Motor Starter 
4: Ox35 Extended Motor Starter I 
5: Ox64 User Registers 

T85 Short DeviceNet Consuming Instance 
0: None 
1 : Ox02 Basic Overload 
2: Ox03 Basic Motor Starter 

T97 Short Default Menu 
0: Main 
1: Current 
2: Unbalance 
3: Earth Leakage 
4: Thermal Status 
5: Inverse Status 
6: Load Sensor 
7: 1/0 Status 
8: System Status 
9: Network Status 

NOTES: 
(I ) All values are integers unless indicated by "Bit x", where x represents bit location and 0 = LSH. 
<
21 Not a trip code. Used by event records to indicate special type. 

Page E-8 
Rev. I 

131 The bit number corresponds to the T79 Message Code. The LSIJ corresponds to the lower message code in the 16-bit 
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APPENDIX F 
GROUND-FAULT PERFORMANCE TEST 

To meet the rt!quircmcnts of the National Electrical 
Code (NEC). as applicable, the overall ground-fituh
protection system requires a performance test when first 
installed. A written record of the performance test is to be 
retained hy those in charge of the electrical installation in 
order to make it available to the authority having 
jurisdiction. A test record form is provided for recording 
the date and the final results or the perfi:mnance tests. 
The following ground-fault system tests are to be 
conducted by qualified personnel: 

a) Evaluate the interconnected system in accordance with 
the overall equipment manufacturer's detailed 
instructions. 

b) Verify proper location or the ground-fault current 
transformer. Ensure the cable or bus passes through 
the ground-f;tult current transformer window. and that 
the grounding conductors or shields are not 
encompassed by the ground-t;ulft current transformer 
in such a way as to cause ground-fault current to be 
missed. These checks can be done visually with 
knowledge of the circuit involved. 

c) VerifY that the system is correctly grounded and that 
alt.ernate ground paths do not exist that bypass the 
current transf<mner. High-voltage testers and 
resistance bridges can be used to determine the 
exis tence o f alternate ground paths. 

d) Verify proper reaction of the circuit-interrupting 
device in response. to a simulated or controlled ground
fault current. To simulate ground-litult current, use 
CT-primary current injectio n. Fig. F.l (a) shows a test 
eircuit using an SE-400 Ground-Fault-Relay Test Unit. 
The SE-400 has a programmable output of 0.5 to 9.9 
A for a duration of 0.1 to 9.9 seconds. Set the test 
current to 15'% greater lhan the FPU-32 trip setting. 
Fig. F.l(b) shows a test circuit using an SE-lOOT 
Ground-Fault-Relay Tester. The SE-1 OOT provides a 
test current of0.65 or 2.75 A for tes ting 0.5- and 2.0-A 
trip levels. Inject the test current through the current
transformer window for at least 2.5 seconds. Verify 
that the circuit under test has reacted properly. Correct 
any problems and re-test until the proper reaction is 
verified. 

e) Record the date and the results or the test on the 
attached test -record form. 

l'u/J. F/'11·32-M. May 13. 2010. 

a) USING SE-400 
EF-CT 

p~~~~ {---------------+H-------~ SOURCE 

REMOTE 
TEST 

, - - - ---- ------ . 
I 1 

I 

MPU-CIM 
OR 

~- - -~~~~~3=: -- -~ 
,------------ -. 

'-----'-11:..,
1
r0 OP1 OP 2 ' 12 

L ...l.:o L 1 

N --4, L2 
SE-400 , ,r.o@ 

.....1_ 8: 
,-<J o---- .o RMT1 
I I 

: ____ ----~!o RMT2 
L-- --- --------' 

b) USING SE-100T 
EF-CT 

p~~~~ {---------------+H-------~ SOURCE 

r- --- - ------, 
I 

MPU-CIM 
OR 

LOAD 

LOAD 

- - - .!:.~':':-:'~~ - - _I 

'-----r:o-~- - - - -- - - ~~ - ; 0.65 A 

__!__ L -:0 L 1 HI o~ •2c !~ .!\_: 
REMOTE :- -0 0----- -'1 1 

TEST ' N ---;<> L2 SE-"lOOT 
1([\ 

' ~'0 
o I 
·--------- ·---•0 RMT 

L...---- .... -- ... - -- - -~ 

FIGURE F. I Ground-Fault-Test Circuits 

Appendix J< ( ;ruund~FauJt l'erfiJr11Ul11Ct: Test 
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TABLE F I GROUND-FAULT-T EST R ECORD 

DATE T EST RESULTS 

Retain this record for the authon ty havmg Junsdlctlon. 

l'uh. FI'U-32-M. May IJ. 20/IJ. 

Page F-2 
Rev. I 

Appcmhx F. Ground-Fault Performance Test 



ST ARTCO ENGINEERING LTD. 

Filename: 
Unit Type 
Firmware Version 

Parameters 

System Name 
System Name 

Overload Reset 
l2 t Reset Type 
12t Reset Level 

Current Unbalance 
Trip Action 
Trip Level 
Trip Delay 
AJann Action 
Alarm Level 
AJann Delay 

Phase Loss 
Trip Action 
Trip Delay 
Alarm Action 
Alarm Delay 

Phase Reverse 
Trip Action 
Trip Delay 
Alarm Action 
Alarm Delay 

PTC Local Temperature 
Trip Action 
Alarm Action 

SETPOINTS 

C:\Program Files\Startco Engineering\SECOMMRlS\FPU-32-SRS-CHILE.CDS 
FPU-32 
Finnware Version: 1.30 

Value 

Startco FPU-32 

Normal 
0.50 

Tripl 
0.25 
15.00 
Disabled 
0.50 
10.00 

Tripl 
5.00 
AJarml 
2.00 

Disabled 
5.00 
Disabled 
2.00 

Disabled 
Disabled 

Units Conunents (Not stored on Unit) 

pu 

s 

s 

s 

s 

s 

s 

11/29/20 II 
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Parameters 

RTD Temperature 
Trip Action 
Trip Level 
Alann Action 
Alarm Level 
RTD-Sensor-Error Trip Action 
RTD-Sensor-Error Alarm Action 

Overload GI 
I2t Trip Action 
I2t Pickup 
Hot Factor 
Cooling Factor 
Time Constant 
l2t Alarm Action 
l2t Alarm Level 

Phase Inverse G 1 
Trip Action 
Curve Type 
Pickup 
Time Multiplier 

Phase Definite Time G I 
Trip Action 
Trip Level 
Trip Delay 
Alann Action 
Alarm Level 
Alarm Delay 

EF 3Io Inverse GI 
Trip Action 
Curve Type 
Pickup 
Time Multiplier 

Value 

Disabled 
200.00 
Disabled 
130.00 
Disabled 
Disabled 

Tripi 
1.00 
0.50 
1.00 
IO.OO 
Alarml 
1.00 

Tripi 
IEC Normal Inverse A 
2.00 
0.20 

Tripi 
10.00 
0.05 
Alarm! 
10.00 
0.05 

Tripi 
IEC Normal Inverse A 
2.00 
0.20 

Units 

X lp 

min 

pu 

X Ip 

X Jp 
s 

X Ip 
s 

X lp 

Comments (Not stored on Unit) 
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Parameters Value Units Comments (Not stored on Unit) 

EF 3Io Definite Time Gl 
Trip Action Tripi 
Trip Level 10.00 X Ip 
Trip Delay 0.05 s 
Alarm Action Disabled 
Alarm Level 10.00 X Ip 
Alarm Delay 0.05 s 

EF CT -Input Definite Time G 1 
Trip Action Tripi 
Trip Level 0.40 x Ie 
Trip Delay 0.25 s 
Alarm Action Alarm I 
Alarm Level 0.20 x le 
Alarm Delay 1.00 s 

Overload G2 
I2t Trip Action Tripi 
12t Pickup 1.00 X lp 
Hot Factor 0.50 
Cooling Factor 1.00 
Time Constant 10.00 min 
12t Alarm Action Alarm! 
12t Alarm Level 1.00 pu 

Phase Inverse G2 
Trip Action Tripi 
Curve Type IEC Nom1al Inverse A 
Pickup 2.00 X Ip 
Time Multiplier 0.20 

Phase Definite Time G2 
Trip Action Disabled 
Trip Level 10.00 X Ip 
Trip Delay 0.05 s 
Alann Action Disabled 
Alarm Level 10.00 X lp 
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Parameters Value Units Comments (Not stored on Unit) 

Alarm Delay 0.05 s 

EF 3Io Inverse G2 
Trip Action Disabled 
Curve Type IEC Normal inverse A 
Pickup 2.00 X Ip 
Time Multiplier 0 .20 

EF 3Io Definite Time G2 
Trip Action Disabled 
Trip Level 10.00 X Ip 
Trip Delay 0.05 s 
Alarm Action Disabled 
Alarm Level 10.00 X Ip 
Alarm Delay 0.05 s 

EF CT-lnput Definite Time G2 
Trip Action Tripi 
Trip Level 0.40 x Ie 
Trip Delay 0.25 s 
Alarm Action Alarm! 
Alarm Level 0.20 x Ie 
Alarm Delay 1.00 s 

System Ratings 
Phase-CT Primary (Ip) 150.00 A 
Earth-Fault CT Primary (le) 200.00 A 
Frequency 50 Hz 
Set-Point Group Group 1 

Digital Input 
Function None 
Trip Delay 0.10 s 

Relay Output Function 
Relay 1 Output Function Tripi 
Relay 1 Mode Fail Safe 
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Parameters Value Units Comments (Not stored on Unit) 

Relay 2 Output Function Alann3 
Relay 2 Mode Fail Safe 
Relay 3 Output Function None 
Relay 3 Mode Fail Safe 
Relay Pulse Time 0.25 s 

Analog Output 
Analog Output Parameter Phase Current 

Hardware and System Config 
Display-Loss Trip Action Tripl 
Temp Sensor Type Disabled 
Password Timeout 10.00 min 
Unbalance Current Threshold 0.25 x Ip 
UPI LED Assignment None 
Default Menu Main 

Network Corrununication 
Network Type None 
Network Baud TIA 9600 
Net Error Check Not Selected 
Network ID (Slave ID) 254.00 
Network Trip Action Disabled 
Network Alann Action Disabled 
Remote Trip Action Disabled 
Remote Alann Action Disabled 
DeviceNet Producing Instance Ox64 User Registers 
DeviceNet Consuming Instance None 

Ethernet (If Applicable) 
IP Address 192.168.000.001 
Address Mask 255.255.255.000 
MAC Address 00 15FCOOOOOO Cannot be changed through SE-Comm-RIS 

User Defined Registers 
User Register 0 0 
User Register I 0 
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Parameters 

User Register 2 
User Register 3 
User Register 4 
User Register 5 
User Register 6 
User Register 7 
User Register 8 
User Register 9 
User Register 10 
User Register 11 
User Register 12 
User Register 13 
User Register 14 
User Register 15 
User Register 16 
User Register 17 
User Register 18 
User Register 19 
User Register 20 
User Register 21 
User Register 22 
User Register 23 
User Register 24 
User Register 25 
User Register 26 
User Register 27 
User Register 28 
User Register 29 
User Register 30 
User Register 31 

Value 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Units Comments (Not stored on Unjt) 
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Warrant Noles WN0007 -00 

3-YE.-\R WARR.-\NTY DATA SHEET 

E SHAW 
.-. ~'~ 3 ... :::s 

Bcnshaw Carwda 
550 Bright St. East 

Listowcl. Ontario 
N4W 3W3 

Tel: (519) 291-5 11 2 
Fax: (519) 291-2595 

13ensha\\"· s standard warranty is one ( I) yenr from date of shipment. Benshaw will extend this warranty to three {3) years from date 
o f shipment if the information requested on this ex tended wnrranty card and parameter sheets arc completely ami accurately filled 
uut and returned to 13enshaw within 5 days from the start-up of the cquipment. Sec attached Warranty Statement and Terms and 
Condi tions. 

ttSFR INFORL\1 \ TION (OWNER)· . ' 
Compam· Namc: SRS Cr1.sagfull1. 
Address: 1610 Crisafulli DR 

Glendive MT 59330 

Contact : I Phone: Fax: 
Purchased from (Distri butor): Dykman Electr1.c 

:\IOTOR INFOR.\1 -\TION· 
Tvne of Motor: IKK'itd. Induction 0 Wound Rotor 0 S,·nehronous 0 Other 
1\ lakc : Lincoln Sm cllronous .\lotors ll"ound rotor motors 
Ill': 300 SF: 1.15 Field Volta!!.e: Second;ll"\" Vo lts: 
VO LTS : 416 0 LRA : f ield Amps: Scco ndarv Amps: 
FLA: 39 NEMA Dcsi!!.n: B Field Resisto r: Secondnrv Resi stance: 
Rl'i'vl : 1485 Frame: 5011LS 
FREQ : 50Hz KVA Codc: H 

Model #: Serial /1 : 

!'OWER SYSTEi\IINFOrti\1-\TIOi\" · . 
~Jtilitv Power Trnnsformer Rat in!! kVA I 0 Generator Generator Ratin!! k\V 
Power cabh.: run from so urc..: to starter: ft 0 Approximate or 0 Actual 
0 Power Factor Caps/S urge Caps/Lig htning Arrestors moved to line side of solid-s tate starter or removed. 

DANGER: Equipment may be damaged or personal injury may result if equipment is started with lig htning arrestors. power 
facto r capacitors or sur!!.e capacitors connected on the load side o r the solid-sta te motor contro ls. 

STARTl il' I'ROCEOllRES (.-\11 procedures arc found in vour instruction manual): 
OCJ l're-stanup procedures followed [X Connection procedures lollom.:d IXJ Startup procedures followed 
6(] Proper cable s ize 6CJ All Connections ti!!ht (!'ower & Control) 
Nam..: or person completin!! this report: S il!nature: 

\\" -\RR ·\ NT Y ST -\TI ;s (For Bcnshaw Office lise Onlv) · 
1);11..: Shipped: Comments: 

Efl<:ctive Dat..:: 

t:xpiration Date : J\pprm·ed by : 

Please return to: Benshaw Canada. 5511 Bright Street E. l.isto wc l. Ontnrio. Canada N..J \V 3 \V:J. Attn: \\"arranty Do::partmc nt. Fax: 
519-2? 1-251J5 

*~"'¢****** Compkte the \\·arranty reg istration on-line at http://www.be nshawxom ***"'**>~>**" 



\Varrantv Notes WN0007-00 

3-YEAR WARRAJ'\TY DATA SHE ET 

General Conditions 
All warranties are provided in accordance with Benshaw, Inc. Terms and Conditions of Sale. Benshaw warrants it's 
products including printed circuit boards, power electronic assemblies and integral bypass contactors per the periods 
and warranty types listed below. Other manufacturer's products which are included in Lhe Benshaw equipment such as 
circuit breakers, fuses, trans formers, relays, pilot devices and other power/contro l components are warranted per the 
terms and conditions of the manufacturer' s original equipment warranty. All warranty periods for Benshaw 
manufactured products are based on the date of shipment unless otherwise specified. 

Solid State Reduced Voltage Products Warranty Period 
RCl Non Re\'crsing 3 Years * 
RC3 Non Reve rsing 3 Years • 
RCM Non Reversing 3 Years * 
RBl Non Reversing with Bypass 3 Years * 
RB3 Non Reversing with Bypass 3 Years * 
RBX Non Reversing with Bypass 3 Years * 
RBM Non Reversing with Bypass 3 Years * 
RSM/0 Reversing Starter 3 Yea rs * 
RStli/OB Reversing I Bypass 3 Years .. 
RSM/1 Revers ing I DC 13rJke 3 Years * 
RSJ'I'/1/B Re\·ers ing I Brake I Bypass 3 Years * 
M VRSM Medium Voltage-A ll Types 3 Years 
MVRMX Medium Voltage-All Types 3 Years 
WRSJl/6 Wound Rotor Starter 3 Years * 
SMRS1H6B Synchronous Starter 3 Years * 

Brakes Products Warranty Period 
D CB3 DC Injection 13rake 3 Ycnrs 

Full Voltage P roducts Warranty Period 
F JINR Non Re \·crsing 3 Years * 
FVR Reversin!! 3 Years * 
• tvlotors largt.:r 11 1..111 aT - Fr.um: r~(IHin.: a supcn:isc:d start up lOr I he 3-yc;ar \\-;trr;mly. 

F;tctory Repair or Exchange: 

Warranty Type 
Factory Repair or Exchange 
Factory Repair or Exchange 
Facto~· Repair or Exchange 
Factory Repair or Exch;mge 
Facto~· Repair or Exchange 
Facto~' Repair or Exchange 
Factory Repair or Exchange 
Factory Repair or Exchange 
Factory Repair or Exchange 
Facto~' Repair or Exchange 
Facto~· Repair or Exchange 
Acth·e On Site 
Active On Site 
Facto~· Repair or Exchange 
Facto~· Repair or Exchangc 

Warranty Tvpe 
Facto~· Repair or Exchange 

W arranty T vpc 
Facto~· Repair or Exchnngc 
Factory Repair or Exchange 

Warranty Regist ration 
Data Sheet 
Data Sheet 
Data Sheet 
Data Sheet 
Data Sheet 
Data Shee t 
Data Sheet 
Data Sheet 
Data Sheet 
Daw Sheet 
Dnta S lll:ct 
Startup Service 
Startup Service 
Data Sheet 
Data Sheet 

\ Varntntv Rceistration 
Dma Sheet 

Warranty Registration 
Dma Shee t 
Data Sheet 

Bcnshaw will repair or replace_ at its option. all Benshaw manulaclurcd components. w hich fai l within the de fi ned warr.:mty pc riud. 
Failures. which arc caused by unauthorized repairs. mechanical. clectric-.tl or physical abuse and ncL~ of God such as lightning. tires 
or lloods. arc excluded. The customer pays fre ight and any required labor costs. 

,\c ti\·c O n S ite Time and J'a r ts: 
If 13enshaw determines that on site repairs or exchange is necessa~·. Benshaw or an alllhorized service ngent will perform the 
nc.:cssa~· work on site. Uenshnw will provide the actual service time and required parts to rcpnir the unit. The cus tomer will pay 
lor traveltime and living costs to the s ite and any waiting time to perfomt the repairs. Fa ilures. which arc caused by unauthorized 
repairs. mechanical. electrical or physical abuse and acts o f God such as lightning. tires or lloods. arc excludcd. A purchase order 
must be issued for the non-warranty tmvel and li,·ing costs prior to th.: work be ing perfo rmed. 

Warranty Registration - Installation Data Sheet: 
Fnr low ,·oltage products. the 13enshaw warrnnty registration form must be completed nnd re turned to Henshaw within livc (5} days 
of startup to activate the 3-year wnrranty. If the data sheet is not completed :md r.:tumcd. th.: warmnty will be 12 months from date 
or shipment. !\ II rccommemh:d maintennncc proccdures must be fo llowed throughout the warranty period. Motors larger than aT
Frame requ ire a 13enshaw authorized representative to start the equipment to acti\·atc thc 3-ycar warranty. 

\ Varmnty Registration - Bcns haw Startup Serv ice: 
For Medium Voltage products. 13enshaw or an authorized service agent must startup the equipment and complete the insta llatiun 
data sheet to acth·ate the 3-year warwnty from date o r shipment. If the data sheet is not completed and returned. thc warranty will 
be 12 months from date of shipment. The cost o f this service is not included in the price of the 13enshaw equi pment and wi ll be 
quoted separately In the t:uslomer. All recommcnd.:d maintcnance procedures must be JiJIInwcd throughout the warr::mly period. 

12/ l ll.\ lunth \\"arranty 
These warranties ar..: 12 months from date o r startup or IS months from date or shipment. whiehc,·cr is sooner. 

l'agc 2 on 



BENSHAW 
ADVANCED CONTROLS & DRIVES 

550 Bright St. East Listowcl. 
Ontario, Canada N4\V 3W3 
Phone: 519-291-5112 
Fax: 519-291 -2595 
E-mail: info@benshaw.com 
\:Veb: www.benshaw.com 

Medium Voltage Parameter List for MVRIVIX 

Starter Parameters; 
LCD LED Dis pla,· !'ammeter Scllino Rannc Units Default User Sell inn 

losroo Jump Code Jump 10 l'arnmcllT lro9 I uumper coo= 
QSTOI I' I Mol or FL:\ Moror FI.A 1- ().100 RMS 10 

39 Amps 
QSTO:! 1':! 1\lolor SF l\ lolor Service Faclor 1.00 - 1.99 1.15 1. 1 ~ 
QST03 1'3 Running. OL i\ lor or Running Overload OIT.I--10 10 

20 C lass 
OS r U-1 1'·1 l.oc-.JI Src Local Sourc.: Keyp:td I Tcnninal / Serial Tcnninal Term1nal 
QST OS 1'5 Rcm01c Src Remote Source Terminal Trerminal 
OST06 1'6 I nit Cur I lnilial i\ lo lor Currcnl I 50-600 % FLA 100 400 
QST07 P7 I\ lax Cur I !llaximum !llotor Current I 100 -SOO %FL\ 600 ~uu 

QSTO:l P:i RanmTimc I Ramt) Time I 0 - 300 Seconds 15 10 
QSTO'.I 1'9 UTS Time UTS T ime I Trnns ilion Time I - 900 Seconds :!0 1?. 

I.C I> I. ED l>ispl:l\· Pam meter Scllino ll:mnc Units Dcf:mll llscr Sell inn 
C FIXOO Junm Code Jump 10 !'ammeter 110 :!7 I umo Code 1 
CFNO I 1'10 Sian Mode Sian Mode Vohage Ramp Current 

C urren! Ramp Ramp 
Tr Ramp Current !'ower Ramp 
Tach Ramp 

CFN 0:! I'll lbmpTime I Ramp Time I 0 to 300 Seconds 15 10 
CFN03 1'6 I nit Cur I Initial Motor Curren! I 50 lo 600 %FL,\ 100 400 
CFN 0-1 1'7 i\lax Cur I fllaximum !lloror Cum:nt I 10010 soo % FLi\ 600 <)(1(1 
CFN05 1'2·1 Ramp Time 2 Ramp Time 2 0 lo 300 S...--cond~ 15 10 
CFN06 P:!:! lnil Cur :! lnilial Mo10r Cum:nl:! so 10 600 %FLA 100 400 
C FN07 1'23 Max Cur:! Maximum tvlotor Current 2 100 to :;oo ~~FLA 600 <)(1(1 
CFNOS I'll Jnir vrrw lnitbl Volta!!cll"orqucll'owLT I to 100 

., ,. :!5 c;.noL 
CFN09 1'1 :! I\ lax Til' fllaximum Torqucll'owcr 10 to 325 .. ,. 105 rn C) 

CFN 10 1\cccl l'rof Accck-rarion Ramp l'rulilc Lim:ariSquarcd/S-Curn: Linc-dr :I.1near 
C"FN II 1'1 3 Kick L\"1 I Kick Level I orr. t oo ro ~oo ~~FLA orr Off 
CFN 1:! I'l -l 1-.:ick Time I Kick Time I O. lto 10.0 s •. :conds 1.0 1.0 
CFN 13 P25 Kicl: 1.\"1 2 Kick Le,·el 2 on·. 100 to soo ~{,FI ~A orr off 
CFN I-1 1'26 Kicl: Time2 Kici:Time:! 0.11010.0 Seconds 1.0 1.0 
CFN1 5 I' IS Stop I'.Jodc Slop Mode Coasr / Voh D~~cl / T f Dcccl Coasl Coast I DC Bmke 
CFN I6 I' I C. o~-ccl Be!!in O.:ccl B~"!!in Level 100 10 I ~~ -10 £! u"'lo 
CFN J7 1'1 7 Deed End DL-ccl End Level 99 ro I 

., ,. :!0 20 
CFN I !; PI S Deed Time Dcccl Tim.: I In 1~0 Seconds IS 15 
CFNI9 Deed Prof Deed llnmp l'rolile Linear /Squared I S Curve Linc'3r !Llnectr 
CFN 20 I' I <J 13r.JI:e Level DC Brnke Len :l 10 to 100 .. 

t O :!5 2S 
CFN 2 1 1'20 Urake Time DC Drake Time lro ISO Seconds 5 5 
CFN 22 1'21 Ornke Ddav DC 13rnkc Delay O. lto 3.0 s~~onds 0.:! !.U 
CFN 23 1'27 SSpd Spccd Slow Speed orr. 1 - -1o 

., ,. on· nff 
CFN :!..J I':!S SSnd Curr Slow Speed Curre111 Levcl 10 to-100 %FL.-\ 100 10 
C FN 25 1'2') SSpd Timcr Slow Speed Tim~T orr. 1 to 900 Se-conds 10 1 
CFN :!6 1'30 SSpd Kick Curr Slow Speed Kick Lcvcl on: IOOtoSOO "• FL:\ on· 1 
CFN :!7 1'31 SSpd Kick T Sluw Speed Kick Time O.llo 10.0 Seconds 1.0 1 

l'age I 
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LCD LED 
I'Fi\' 110 
I'FNOI 1''1 ~-

I'FN02 P33 

I'FN03 1'3-1 
PFN0-1 1'35 

I'FN05 I'J(, 

I'FN06 

I'FN07 1'37 

I' FNOS 

PFNOIJ 
I'FN 10 P3S 
I'FN II 1'39 
I'FN 12 1'-10 

PFN 13 
I'FN 1-1 
I'FN l:'i 
I'FN 16 
l'f'N 17 
I'FN IX 
I'FN 19 
I'FN ~0 
PFN 21 
I'FN 2~ 
I'FN 23 I'-ll 
I'FN 2-1 1'-12 

I'FN 15 1'-13 
I' I'N 26 
PFN 27 
I'FN 2:> 1'4-1 

I'FN 29 1'-15 

I'FN 30 

I' FN 31 1'-16 

I'FN 32 1'47 

I'I'N 33 
I'FN 3·1 
I'FN 35 

BENSHAW 
ADVANCED CONTROLS & DRIVES 

550 Bright St. East Listowel, 
Ontario, Canada N4W 3W3 
Phone: 519-291-5112 
Fax: 519-291-2595 
E-mail: info@benshaw.com 
\Veh: www.benshaw.com 

Medium Voltage Parameter List for MVRMX 

Displ:n · l':tr.lmctcr Sellin!! Rannc Units Default User Scllinl! 
Jtuni)Codc Jump to Parameter I - 35 I ~urnp Code 1 
Over Cur Ld o,·er Current Tri~ Level OIT. 50-800 ~~FLA orr 125~ 
Over Cur Tim..: Over Current Trip Delay on: 0.1 - 90.0 St-conds 0. 1 

Time 1.0 
UmlrCur Lvl Under Current Trip l .evcl O IT. 5- 100 %Fl.A on· Off 
Undr Cur Time Under Current Trip Delay on·. 0. 1 - 90.o St-conds 0.1 . 1 T ime 
Cur hnbl L,·l Current lrnhalance Trip OIT. 5-40 

., 
15 15 .. 

Level 
Cur hnbl Time Current lmbabncc Trip 0.1- 90 Seconds 10 10 

Time 
Rcsid GF Lvl Residual Ground Fault Trip on: 5- loo 

Level 
~<~ I:LA on· 15% 

l.S G F Ld Zero SL-qucnce Ground on: 1.0 -25 Amps on· 10 
Fault Trip Level 

Gnd Fit Time Ground Fault T rip Time 0. 1 -90.0 Secouds 3.0 J .U 
On:r Vlt Ld o ,·c.:r VoltaQc Tri > Lc,·el OIT. I -40 .. ,. o n· 1 ''1'3?.. 
Undr Vlt Lvl Under Volta!!o: Trip Level 011". I -40 

., ,. OIT ":! c;ot. 
Vlt Trip Time Over/Under Voltage Trip 0.1- 90.0 SL-conds 0.1 

Delay Time 3 . 0 
Ph Loss Tim..: Phase Loss Trip Time 0.1 -5.0 SL'COnds 02 1 1"1 
Over Frq L,·l Over Frequenc\· Trip 2·1 -71 liz 71 .,,.., 
Undr Frq L\'1 Under freQuency Trit> 23-7 1 l·lz 23 ?~ 

FrQTripTime Frequency Trip T ime 0. 1 - 90.0 Seconds 0. 1 3.0 
I'F l.cad lxl I'F Lead Trip Le,•cl on: -O.so Ia!! to +O.OI k':Jd Off Off 
I'F l.a!! I. \'I PF La!! Trip Le,·el on: -0.0 I Ia!! to +0.80 lead o rr Off 
I'FTripTimc PFTrip Time 0.1- 90.0 Seconds 10.0 10 0 
Backspin Tim~ Backspin Timer OIT. I - ISO Minutes on· Off 
Tim..: l3tw St Time Bet\\'ccn Starts on: I- ISO rvlinutcs on· Off 
Startslllour Starts per l·lour OIT. I -6 on· Ll 
Aut(l lksct Auto Fault Reset Time on: 1 - 900 Seconds o n· ()~~ 

Auto Rst Lim 1\uto Fault Reset Count on: 1- 10 OIT Off 
Limit 

Ctrl Fit En Controlled Fault Stop Off. On On On 
Speed Sw Time Speed Switch Trip Tim~ on: 1 -250 Seconds Oil' Off 
1\·II'TCTime Motor I'TC Trip Time orr. 1 - s Seconds on· h-F -f 
lndcp SIR OL Independent Starting I on·. on orr 

Off Runnine. 0\'crload 
St~rting 0 1. Motor O"crload Class O ff, I --10 10 20 Start in!! 
RunningOL Motor o,·crload Class Off, I -40 10 20 

Run nine 

OL 11/C Ratio l'vloror Overload Hot/Cold 0 - <)l) o • 60 . n 60% Ratio 
OLCool T ime i\ lot or Overload Cooling 1.0. 999.9 l'\'linutes 30.0 25 Time 
O l. ,\lann Ld 1\lotor 01. Alarm l.c,·cl I - 100 "' .. 90 13U 
OL Lock 1.,·1 1\·lotur OL Lockout Le\'d I -99 

., .. 15 15 
01. Lock Calc Motor OL Auto Lockout orr. Auto on· 

Off Le\'d 
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L C I> LED 
1/0 00 
110 0 1 P.JS 

1/0 0:! p,ICJ 

110 03 1'50 

II() 0,1 

110 05 

1/006 

110 07 

110 ox 

1/0 09 1'5 1 

110 10 1'52 

1/0 II 1'53 

110 12 1' 5-l 

110 13 

110 1-1 

110 15 

110 16 1'55 

110 17 1'56 
110 IS 1' 57 

l/0 19 1' 5::1 
1/0 20 1'59 
1/0 2 1 1'60 

1/0 :!:! 1' 6 1 
110:!3 1'62 
110 2-l 1'63 
110 25 1' 6-1 
110 26 pr,; 
1/0 :!7 p(l(, 

BEN SHAW 
f•DVANCED CONTROLS & DRIVES 

550 Brigh t St. East Listowel, 
Ontario, Canada N4\:V 3W3 
Phone: 51 9-29 1-5112 
f ax: 519-291 -2595 
E-mail: info@benshaw.com 
\Veb: www.benshaw.com 

Medium Voltage Parameter List for MVRMX 

Displ:tv rar.unctcr Scllino Hanue Units Default User Sell inn 
Jump ('ode Jump to Parameter 1 to 17 I Jump coae 
Dl I Conlig Dig ital Input # I 0 /T LocaVRemotc Stop Stop 

Confil!uration Stop 1 k :u Disable 
Dl :!. Con fig Digital Input #2 Fault High Hc-~1 Enable O ff Of f 

Conliuuration Fault Low Ramp Select 

Dl 3 Con lig Digital Input #3 Fault Reset SlowSpd Fwd o n· Off 
Confil!uration Disconnect Slow Spd RC\· 

Dl ,1 Conlig Digital Input #.J In line C nrnn Drake Disabl o n· Off 
Confiuuration 13ypass Cnfnn Brake Enable 

Dl 5 Conli g Dig ital Input #5 EOL lkse t Spc .. -d Sw NO on· Off 
Conliuuration 

01 (i Conlig Digita l Input !;6 orr Off 
Conliuuration 

Dl 7 Con fig Digita l Input !;7 O IT Inline ConF 
Cnntieur.uion 

Dl S Cnnlig Digital Input !iS o n· Disconnect 
Conliuuration 

Dig Trp Tim~: Digital Fault Input Trip 0. 1 10 90.0 
Tim<: 

Seconds 0 .1 2.0 
Rl Conlig lh:lay Output ;; I orr Shunt NFS Fault FS Fault FS Conliuuration Fault FS Ground Fault 
R2 Conlig Relay Output #:!. Fault NFS Energy Saver orr Running 

Conlluuralion Running I !eating 
R3 C'nnlig Relay O utput #3 UTS Slow Sptl o rr Off 

C(lnli!!LJJ"illion ,\I ann SlowSpd Fwd 

R.JCnnfig Rd ay Output #.J R .. -ady Slow Spd Re•· orr Off 
Conli l!ur~t ion Locked Out 13raking 

R5 Conlig Relay Output #5 Ov<.:rcurrcnl Cool Fan Ctl orr Off 
Confinuration Unckrcurr~111 PORT 

R6 Con fig Rday Output :£6 OL i\lann Tach Loss OfT Off 
Conligumtion Shunt r-s 

,\in Trp Ty p<.: ;\nalog Input Trip Type orr on· Off 
l.ow l.e.-d 
ll iuh L.:.-.::1 

AinTm L,-J Analo!! Input Trip Lc,·d 010 100 ~0 50 c::;n 
;\ in Trp Tim Analog Input Trip Dday 0. 1 10 90.0 Seconds 0 .1 

Time 0.1 
Ain Span Analo!! Input Span Ito 100 ~'o 100 100 
.-\in Ons.:t .-\na lo!! lrmut o n5ct 0 to 99 0 / 

' " 0 n 
.-\ out Fe in .-\nalog Output Function o n· O ff 

O-:!.OO% Curr 
0 - :100% C urr Off 
0 - 150% Volt 
0 - 150% 01. 
0 - IO k\V 
0 - 100 k \V 
0 - l lvi\V 
0 - 101\1\V 
0 - 100~. /\ in 
0 - I 00~~ Firing 
Calibration 

.-\out Snan .-\nalol! Output St>an I to 125 0 . 
• 0 100 100 

:\out O fls.:t Ana lo l! Output Off.~cl 0 to99 ~~ 0 0 
In lin.: Coni!! In line Conliuuration on: 1.0 to 10.0 Seconds 3.0 ~ n 
ll\'pas Fbk Tim 13\'p;lSS / 21\1 Con linn 0. 1 10 5.0 Seconds :!.0 ? n 
Kpd Stop Keypad Stop Dis;tbh.: Enabled. Disabkd Enabkd k' H-<1-b-1-e .-'l 
Auhl SH.trl Power On Start Seh.:ct ion Disabh.:d Faull Disabl~:d )isab led Power Power. Fault 

l'agc 3 
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LCD 
RTDOO 
RTDO I 
RTD02 
RTD03 
RTD0-1 
RTD05 
RTD06 
RTD07 
llTD OS 
I lTD 09 
RTDIO 
RTD I I 
RTD 12 
RTD 13 
RTD 1·1 
IUUJ5 
IHDI6 
RTD 17 
RTD IS 
RTDI<J 
llTD20 
RTD2 1 
RTD22 
RTD :!3 
RTD :!·1 
llTD 25 
RTD:!6 
RTD 27 
RTD:!S 
RTD:!9 

LCD 
Fl t;'l/ 00 
FUN 0 1 

FUN 02 

BENSHAW 
ADVANCED CONTROLS & DRIVES 

550 Bright St. East Listowcl, 
Ontario, Canada N4W 3W3 
Phone: 519-29 1-5112 
Fax:519-291-2595 
E-mail : info@benshaw.com 
Web: www.benshaw.com 

Medium Voltage Parameter List for MVRMX 

DisJ>Ia,· Parameter Sellin<> Rannc Units Default User Scttin" 
Jump Cod.: Jump to Par:nnt:tcr I - 29 I / 
RTD i\lodl Addr RTD l'vlodulc # I Address on: 16-23 on· .., 
RTD Mod2 i\ddr RTD i\·lodulc #2 Address Vl'l' 

RTDI GrouJl RTOI Group Off orr { 
RTIJ2 Group RTD2 Grout> Stator 1 
RTD3 Group RTD3 Group Bearing \ 
RTD4 Group RT04 GroUil Other 

RTD5 Group RTD5 Group 
RTD6 Group RTD6 Group 
RTD7 Group RTD7 Group 
RTDS Grout> RTDS Group \ 
RTD9 Group RTD9Group 
RTD IO Group RTDIO Group 
RTDI I Group RTDII Group { 

RTD 12 Grou1> RTDI:! Grou1> '\ 
RTDI3 Group RTDI3 Group I 
RTDI4 Group RTOI4 Group I 
RTD 15 Group RTD 15 Grout> ( 
IUD 16 Group RTD 16 Group \ 
Stator i\lnn Stator ,\ J;mn Le,·d I - :!00 "C 200 
!karin!! A Inn Ocarin!! Alann Lc\'d 200 
Otht:r :\Inn Other Alann LC\'CI 200 
StmnrTrip Stator Trip Lcvd 200 
Dearing Trip Ocarin!!. Trip lo::vd 200 
Otht:r Trip Other Trip le,·cl 200 
IUD Voting RTD Voting Disabled I Enabkd Disabkd 
!lTD Biasin!!. RTD Motor OL Oiasin!! OIT. On orr 
RTD Bias Min RTD Bias Minimum lc\'d 0- 198 ··c -10 l 
RTD Bias Mid RTD Bias Mid Point L.:,·d I- 199 "C 130 
RTD Bias i\lax RTD Oias 1\·laximum Le\'cl 105-200 "C 155 I 

LEI> Displa\' l':u-.unctcr Scuinu nanoc Units Default User Sellin" 
Jump Cod.: Jumt> to Pammctcr I to :!6 I 

1'7 1 1\lctcr I i\ lcter I :\''"Current Phase Order :\w Cun-.:nt 
Ll Current Line Freq 
1.2 C urrcnl Analog Input 
L3 Current Analog Out AVE Curref'l 
Curr !tubal Run Days 
Ground Faull Run flours 
A\·eVolts Stans 
LI - U Volts TruTorquc % 

Meier 2 MctL'I' 2 U-U Volts Powc..1~~ An: Volts 
1.3-LI Volts Pk :\ccd Cur 
Overload L:lst Stan T AVE Volts 
Ptlwcr Faclt'~r Zero SL~I GF 
Walls StatorT.:mp 
\1:\ Be-aring Temp 
\':.J rs Oth.:rTemp 
k\V hours All Temp 
M\V hours 

Pngc4 
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LCD u:o 
FUN03 1'7S 

FUNO.J 1'77 

FUN 05 1'7(> 

FUN06 1'75 
FUN 07 1'7.J 

FUN Ol! P7J 
FUN09 1'7::! 
FUN 10 
FUN II 
FUN 11 

FUN 13 

FUN 1-1 
FUN 15 

FUN 16 1'70 
FUN li 1'69 

FlJN IS P6S 
FUN 19 1'71 

FUN ,0 I'~() 

FUN 2 1 
FUN 12 J'(lj 

BENSHAW 
ADVANCED CONTROLS & DRIVES 

550 Bright St. East Listowel, 
Ontario, Canada N4W 3W3 
Phone: 519-291 -5112 
Fax:5 19-29 1-2595 
E-mail: in fo@benshaw.com 
\Veb: www.bcnshaw.com 

Medium Voltage Pammeter List for MVRMX 

Displ:ll' Pa rameter Sellin!! Ra nnc Units Defa ult User Sellin" 
CT Ra1io CTRatio 72:1,96:1, 1+1: 1,288: 1, 2l!S: I 

86-1: I, 1320: 1. 2640: I, 
2Sl!O: I. 3900: I. 5i60: I, 50: 5 
8000: I, 14400: I , 1SSOO: I, 
50:5, 150:5. 150:5, 800:5, 
1000:5. 5000:5 

Phase Order lnptll Phase Scnsiti,·ily I ns.:nsi 1 i ,.c CBA lnsc..,l$ilivc 
Insensi t i v E Al3C Sin!!IC l'hasc 

Ralcd Vohs Ralcd IU,IS Vohagc I 00, II 0, 120, 200, 208, 220, Rf\IS 480 
230.240. 350,3SO,.J00,415, Vollagc 
-I.JO, .J60, -ISO, 500, 525, 575, 4 160 
600,660,690,800,1000, 
II.J0,2200, 2300, 2-100, 
3300,.J I60,.J600,.JSOO, 
6000.6600,6'>00. 10000, 
11000. 11 500. 12000, 124i0, 
13:!00. 13800 

M01or I' F Mo10r llalcd Power Faclor -0.01 (La!!) 10 1.00 (Unily) -0.91 -U . I.j L 
S1ar1cr Typc Swrlo.:r Typ.: Nonnal Phase Cll Normal 

I nsidc Della Curr Follow ~orma l 
\\lye-Della :\TL 

l lcaler l.evd I k :11cr l.c,·d 0 1r. 1 1o.JO %FLA O IT -o~ r 
Encr£!y Saver En~f1!\' San:r o n: on Sc..'Conds on· Off 
PORT FhTim I'.O.R. T. Faull Time on: o. 1 . 90.0 Sc..'Cond~ OIT Off 
PORT 13vp Tim P.O.R.T. Dypass llold Timc orr. o.1 - 5.o Seconds on· hff 
PORT Recover I'.O.R.T. Reco,·el')· 1\lclhod Vohagc Ramp Curr R:m1p 1 Fasl Fast Fasl Recm·er Ramp Sclccl lkcm·cr 

~ecover Currcm Ram Tach l~amp 
Tach FS I. \'I Tachnmclcr Full Speed 1.00 - 10.00 Volls 5.00 5.00 

Voll3!!C 

Tach Los Tim Tachomc1cr Loss Time 0.1 -90.0 S<.'Conds 1.5 1. :> 
Tach Lns ,\cl Tachorn~ler Loss 1\clion Fauh TT Rump Fauh Pa u l t 

Curren! Rump l'owcr Ramp 
Com IJrop- Communication Address I 10 247 I 1 
Com Oaud mle Communica1ion Baud Ralc 1200 9600 bps 19100 9200 

1.JOO 19200 
- 1~00 

C"nm Tinu.:oul Communicalion Timeout Off. I 10 1:!0 Seconds Off Off 
Cnm l'ari1y Communica1ions 13ylc b·cn, I Slop Oil Evt..'ll, I 

Even Fmming Odd, I Slop Bi1 Slop 
None, I Slop Bit 1 Stop 
Non~. 1 Slop Bit 

Software I Soft war~ Part Number I Displa,· Only 
Solh\'are 1 Solh\'arc l'an Numlxr 1 IJisplaY OnlY 
i'vlisc Command Miscdlancous Commands None Loud Params None 

Rcsc1 ltT FaciO~}' l ~sl NON E 
l~cscl k\Vh Sid !31ST 
Rcllash l\ lode l'o\\·crc'liiJIST 
Slorc l'ar:nns 
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I. CD u :n 
FUN 23 

FUN 2-l 

FUN :!5 

FUN :!6 

BENSHAW 
I•OVANCED CONTROLS & DRIVES 

550 Bright St. East Lis toweL 
Ontario. Canada N4W 3\V3 
Phone: 5 19-29 1-5112 
Fax: 519-291 -2595 
E-mai l: info@benshaw.com 
Web: www.benshaw.com 

Medium Voltage Parameter List for MVRMX 

Displ:!v l':tr:unclcr Sellin" lbnnc Units Ocf:mll User Scllino 
TID Fonn;n Time and Dale Fonnal mm/ddlyy 12h mnlfdly 12h 

mnlfddlyy 2-lh 
yy/mnlfdd 12h 
yy/mnlfdd 2·1h 
ddlmmlyy I :!h 
ddlmmlw 2-lh 

Time Time l'rcscm 
Time 

Dah.: Dale l'rcscm 
Dale 

l'asscodc Passe ode O IT 

Pago.: 6 


	Contents, Table of
	SE-134C Ground-fault Ground-check monitor
	FPU-32 Feeder protection unit
	FPU-PTS Setpoints
	BENSHAW warranty data sheet



