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“ ELECTRIC

Hornick Constructions

Bracken Ridge Road Sewage Pump Station
SP 296

CONTRACT BW 300077- 02/03

Job Number JO 7002

ELECTRICAL SERVICES

OPERATIONS and MAINTENANCE MANUAL

MANUFACTURED BY
SJ Electric (Q1d)

19 Elliot Street Albion Qld. 4010
Telephone 07 3256 1522 Fax 07 3256 1533

Completed June 2003

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075

SJ ELECTRIC (VIC) PTYLTD  SJ ELECTRIC (QLD) PTYLTD  SJ ELECTRIC (NSW)PTYLTD  SJ ELECTRIC (WA) PTY LTD

ABMN 82074448481  REC 13700 ABN 22573962618 REC 762 ARN GB537 948401 # RELC. 237880 ABM d707BAMTI8  REC ECOOGI0H
MELBOURNE BRISBANE SYDNEY PERTH
76 Commercial Drive, 19 Elliot Street, 25 Lidco Street, 226 Planet Street,
Thomastown Vic 3074 Albion (id 4010 Arndell Park NSW 2148 Carlisle WA G101
Phone: (03) 9466 3977 Phone: (07) 3256 1522 Phone: (02) 9672 7922 Phone: (08) 9470 4292
Fax: (03) 9466 4752 Fax; (07) 3256 1533 Fax: (02) 9672 7252 Fax: (08) 9470 4787
Email: contracting@isjelectricvic. com au Email: mail@sjelectric.com.au Email: praemeci@sjelechricnsw.com.au Email. siwa@bigpond.com
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“ ELECTRIC

GENERAL

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075

SJ ELECTRIC (VIC) PTYLTD  SJ ELECTRIC (QLD) PTYLTD  SJ ELECTRIC (NSW) PTYLTD  SJ ELECTRIC (WA) PTY LTD

ARN B2074448 48 REC 13700 ABMN. 22573062610 REC. 7623 ARN BASIBARAD  REC 2378AC ABN ATOTB434 738 REC. FLO0GODG
MELBOURNE BRISBANE SYDNEY PERTH
76 Commercial Drive, 19 Elliot Street, 25 Lideo Strest, 226 Plangl Stresf,
Thomastown Ve 3074 Albion Qid 4010 Arndell Park NSW 2148 Carlisle WA 6101
Phone: (03) 9466 3977 Phone: (07) 3256 1522 Phone: (02) 9672 7922 Phone: (08) 9470 4292
Fax: (03) 9466 4752 Fax: (07) 3256 1533 Fax: (02) 9672 7252 Fax: (08) 9470 4787
Email: contracting@sielectricvic. com au Email: maili@sjelectric.com au Email: graemec@sielectricnsw.com.au Email: sjwa@higpond com
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BRIGHT

DIVIDERS
. 5 TAB A4

Ref. No. 37100
Made in China
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u ELECTRIC

TECHNICAL DATA SHEET
For
SPS 296
Equipment Type: Circuit Breaker
Location: Main Incomer

Generator Incomer

Model Numbers: XS 630 NJ
Manufacturer: Terasaki
Supplier: NHP.

25 Turbo Drive

Cooparoo QLD 4151

Ph: 07 3891 6008
Fx: 07 3891 6193

s A et~
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS
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TYPE XILW WIRE 3SYSTEM INTERILOCK

When unpacking the shinpment, check that the product is free of
damage.

The product is shipped with the molded case circulit breakers and
v

Tfpe XLW wire system interlock mechanism combined.

Accessories(in bag): Parls Lisl € Q Ly
Two types of acces- . S T5-—
‘ Wire 1
sories are available {n or 1.5m

/]

(for Tm or 1.5m wire

length) Wire [ixing
brackel

Super-lock

)

Lock nut ) 2

After installing A+A' and B+B' for molded case circuit breakers shown

. above in the switchboard, use the accessory parts for mulual

interlock.

Refer to Arrangement Procedure and the Installation Procedure
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TYPE XI.W WIRE SYSTEM INTERLOCK

Installatioh Procedure: @D $\\
5 Omn
(1) 'Put the outer wire and inner wire 3 \\ﬂ or more
(D into.the wire adjusting bolt @ . \N @
hd ——————7//
— 9
(2) Insert the wire fixing bracket @ . [;;E{

(3) ‘L:l Bend the wire fixing
37~
10 bracket ) so that it 1\ //() 3 Sum
/' - does not come off. U = ]
—> < &
\ , : ; 165
(4) Pass the inner wire through the GD . o
L _V
. hole and fix it with M3 push
screw @ . | _J
\__ |1 [ J

Fix the wire so that it [ ]

protrudes approx. 15mm.
When fixing, set the shaft position to 37 to 3Bmm.

(Push it lightly in the direction indicated by the arrow so that
no play is found: the shaft position will be 37 to 38mm.)

(5) For more safety, install the lock nut ® .

Upon completion of the setting at one side, set the remaining

side as well in the same manner.
[Check]

"Turn on the breaker at one side and also perform the closing
-operaion of the other breaker, and check that the both are
interlocked.

If the breakers are not closeable, it follows that the setting is
completed.
If an auxiliary switch is provided, check that the switch does not

malfunction.
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. [Wire Support Method]

Support the wire with the supplied clip so that no external force

is applied.

For 1m.wire, support the center position with a clip.

For 1.5m wire, support 2 points at nearly equal intervals, using

a clip.

(Clip mounting hole diameter: 4.8'J%mm)

. (Clip mounting plate thickness: 0.5 to 1.6mm)

When the wire passes through the plate, use the supplied super-
lock.

For 1m wire, no clip is required.

For 1.5m wire, support it with 2 clips.

‘(Super-lock mounting diameter: 13'J°mm)

{Super-lock mounting plate thickness: 0.5 to 1.6mm)

o
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TYPE XILW WIRE SYSTEM INTERILOCK

(When only one of two breakers can be placed in ON-state)

‘Arrangement Procedure:

» .
This type can be mechanically interlocked mutually with a single

wire between two Tem series molded case circuit breakers (also

available between different type of bereaker)

There is no limit to the mounting position as with our XLB see-saw

type- interlock and XLF slide type interlock;

can be located optionally in all directions.

See Fig.1 or 2)

therefore, this type

{Maximum Pitch=1m.

In the presence of a partition wall between two molded case circuit

breakers, make a 13')® mm dia. hole through the wall and pass the

wire for interlocking; thus, it can form a switchboard requireing

safety and with a higher importance.

Super-lock used al Lhe wall cutout
13
\H//

50mm m
L gnoro

£
77777 IDL‘-IOJ 7 77 PL‘L)

777

/
g g

molded case p
circuil breaker

Tem series

Example of partion
wall

s - - Fig. | lorizontal Arrangement

Q-Pulse Id TMS1102
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1 or 1.5m slandard
Ny

lz .
I Quter Wire\Mounted
X 1 at
t

X2 ; X2 Inner Wire Z:Z oner
A
Lock nut MWire fixing

rackel

[1

[nstallation ? ?
before E:““KT“‘—J lole machining

. shipment -
ounlting bracket

{factory or
agent)
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Table 1 Mounting Size and Supporling Helliod

Hire Mounting posi-| Hlole posi-
‘ . tion, Pirteh(P){ tion, Length Wire support
_Tiqz‘_" ]:]:] length |y (L) in nu
1000 550  [Support 2 poinls
P. § } at equal inter-
_ : (Use lhe'supplied
v NK—Q{E——— ::kj 7 ? 0 7 ? 0 clips)
6 E 0 450
. . ! S
Fig. 2 Vertical Arrangenent upport one
1.0n 5 8 0 > ? 0 cenler position.
360 530 (Use the supplied
. § i clips)
* 1.
* 2.

x]: GOmm + Partition wall thickness belween breakers

xZ2: Arc base distance for vertical arrangement
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XS630 a
Q Adjustable range 63 - 100% of nominal current rating.
Standards AS 2184/AS 3947-2.

a
O Adjustable thermal, fixed magnetic type.
0O Max. voltage (INSUL) 690V.

XS630CJ (45kA) 3 pole
Ampere
rating Min Max

400 250 400
630 400 630
630 Non-Auto (9.6kA for 0.3sec) ¢)

XS630NJ (65kA) 3 pole
400 250 400
630 400 630

XS800NJ (65kA) 3 pole ?)
800 500 800

Short circuit capacity

800 Non-Auto (9.6kA for 0.3sec) *) Model e Voltage
XS630CJ 45KA (AS 2184) 415V 50HzZ
. . XS630NJ 65 KA (AS 2184) 415V 50Hz
Dimensions (mm) XS800NJ 65KA (AS 2184) 415V 50Hz

Description Height 2) Width Depth kg

Refer this section for ratings to AS 3947-2 and

XS630NJ/CJ 3 pole 273 210 103 9.0 AS 2184, and Ics/lcu.
XS800NJ 3 pole 273 210 103 94
DC use 1/C %) Voltage
— W XS630CJ 40 kA 250V DC
‘ XS630NJ 40 kA 250v DC
XS800NJ 40 kA 250vDC

H
[ oo

0°’n’Q

0o, 0.0 ho‘—‘
L

Product extensions

Chassis (MHC, UHC)

TemCurve

Residual current relays

Base standards Approvals
IEC 947-2 ASTA/UK, Aust. standards
BS EN 60947 Part 2 Marine
VDE 0660 Part 1 NK/JAPAN
Notes: ') Load-break isolating switch only - no short circuit protection. AS 3947-2/Australia LR/UK
?) Height excludes attached busbar. AS 2184-1990/Australia 9 AB/USA
‘ :) For stolcked 4 pole models NEMA USA GLIGERMANY
) hsﬁri)iE:ifnoen::iing. ANSI C37. 13/USA BV/FRANCE
%) Poles is series. JIS C 8372/JAPAN DNV NORWAY

JEC 160/JAPAN

Q-Pulse Id TMS1102 Active 10/12/2014
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Rear-connection type (RC)

Bolt stud
Horizontal (standard)

Terminal screw
Breaker

ining screw

Conductor

Bat stud
fixing bolt

Applicable breakers
Q XE series
XE225NC

0 XS series
XS250, XS400
XS630, XS800.

Assembling plate

Can be changed
by the user

Vertical

Breaker

{o:mu’ng screw

Bat stud
fixing bolt

(not supplied)

Temminal
screw

XH series
XH160, XH250, XH400,
XH630, XH800.

XM series
XM30PB.

Flat bar stud

Breaker

Q’u’ng screw

Mounting angle
(not supplied)

Conductor {not supplied)

Applicable breakers
Horizontal ') XS$1250, XV1250NE

Vertical XS1600, XS2000NE
XS2500NE.

Notes: The arrangement of the flat bar can be made by the user.
If not specified the horizontal arangement will be supplied.
'} Vertical arrangement also available on request, contact NHP for details.

Q-Pulse Id TMS1102

Active 10/12/2014

Page 27 of 622



SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manuall

W Terminals
. Conductor
I‘b Ptug-in iy
”b'*// il mounling block -—p} ]
| S ,l,f( &
24 _[("(“' .' Mounting angte éT ‘
f(‘ E {pot supplied) N
B '\ "
of Warning
) rg\;‘.‘i’m; Secure the conductor with the cotrect
,gﬁ»‘“’“,[lﬂ & nut and washer to ensure full contact of
Plaslie . g -
«ﬁmlll. ” conductor with terminal on the plug-in
(S .ll 1/ mounting block, so that the steel stud
7
I 2 bolt is not used as the current path.

f(..' 0 Conductor
{not supplied)
X8125
Auxiliary circuit XH125
terminals Auxiliary circuit
(Mounted on terminals
K 3 t th
:r:taa o I!i)c:db)l’e to; | Jerminalleads for mou:a mﬁu:
XM38';'8 ' tinternally mounted blogk) 9
accessories (Contact NHP for
Switchboard side details)

control lead

Types of plug-in mounting blocks for

]

B

switchboard use

i i

Plug-in type

Degree of protection (]
The degree of protection provided by the mounting blocks

for plug in type TemBreak is IP 20 as defined in |IEC Pub 529

Standard Safety Trip (Trip first plug-in mechanism) indent.

Q The breaker will trip automatically if it is withdrawn while
still in the “ON" position. It is not possible to “plug-in’ the
breaker when it is in the “ON" position.

IP 20 degree of protection and safety trip ') are available for
plug-in type breakers, for switchboard and distribution board use.

Note: ') Available on indent only.

Page 28 of 622
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Ty

Draw-out type (DO indent)
Two-position type [}
Applicable breakers

0O XS series
XS400, XS630, XS800, XS1250.

QO XH series
XH160, XH250, XH400, XH630, XH800.

The plug-in type breaker is housed in the draw-out cradle.
Q The draw out cradle has two positions “connected” and “isolated”.

O The auxiliary circuits are automatically connected or isolated by the
auxiliary circuit terminals on the plug-in breaker.

O Manual connector type is available.

O Safety trip (first draw out mechanism). The breaker will trip
automatically if it is drawn out while still in the ‘on’ position.

O Position keylock in isolated position (optional). Available on
request.

Q 1P 20 degree of protection (optional). Available on request.
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Frame (A} Breaker
XM30 XM30PB

125 X8125CJ
XS125NJ
XH125NJ
XH125PJ
TL10ONJ
TL30F

Y e 2ot Cad¥ e

Nominal wire size (mm?}

Frame (A} Breaker
160 XE225NC
225 XS250NJ
250 XH250N.
XH160PJ
400 XS400CJ
XS400NJ
XS400NE
XH400NE
XV40ONE
XS400SE
XH400SE
XH250PJ
TL250N.
TL40ON.
XH400PJ
XH400PE
630 XS630CINJ HEAL
800 XHGBONE!SE[ﬁfﬁi@*
XSBIONE/SE i
XSBOONJ/PJ Y
XSBOONE/SE
XHBOGNE/SE
XH800PE
1250 X$1250NE
XV1250NE

185 240 300

ERE] Commercially available compression terminals available from CABAC — Cable Accessories and JST Australia,
Key: CAL = CABAC lugs l
MT =JSTlugs —

Connection

. (one electric cable)

If low clearance occurs use
a recommended tape or
insulation.

Connection
(two electric cables)
|f low clearance occurs use

a recommended tape or
insulation.

CPFT AT AT ATIT TR AT AT
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Time/current characteristic curves

] 4
T : Magnetic trip current
3
= \ \ Ratad curment (Al] Magredc trip curent
I LW IRY NRC [
el 1} 400 4000400
0 630 30530
MEERUAY
\ A\ wn
\ L~
10
L B A}
I N
s LY Y
N N N,
h
2 Vi \\
Min
- 1 ™ \
AY hY
45: 3 \\
0 AN ! ]
£ » ™ N
F N
-
o 10
a [}
= I .
E
d
1
? Adjuslatia salting rangs of
. gnatic rip. Five slages
o Gt within Lhis range.
E 4.8
8 3
04
[ -]
0.2
01
.08
::g: x5 X10,
0.04
0.03
002 T
oo
0.008
0.006
I_vJLuwsﬁnﬂh -3 o = - -N-N-E-1-1 -] o [~ 3 L a0 o
ST ¥ R AR § FEYRIBE E § £ 8B § BEE%
Percent Rated Currsnt |
Ambient compensating curves
130
(=11
£
& 120 ﬁm i Calibrated
'E by tamperature
g ™~ ™
5110
T [am (m:::\hh' [
g 400 {rowa) -
3 100 ]

Calibrated at 40°C —900 10 20 30 40 50 60
45°C — 5 15 25 35 45 55 65
Ambient temperaiure (°Cj
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Timel/current characteristic curves

) 4
T : Magnetic trip current
3
< .
- ss ™\ Ralnd;\;‘rgnl(A) quﬁ:(:;pwmm
© Y 800 80001800
3 \
2
\ \ Max
s N X
E ; \\ =
N \ N
2 Eal \
Mi;
- " A\ \
X ~
50 \ N
R NS
°
N
,—E 20 N .
o™
% 10
& s
= [ .
5
4
3
2 Adjustable setting range or
. magnetic trip. Five stages
[X] within this range.
T os
§ 0.3
0.4
0.3
0.2
x5 x10
0.4
0.08
0.06
0.05
0.04
AN
0.03 g
0.02 It .
0.01
L 0.003
0.008
JLO,WS‘,QQB o o © © 0o oooo a o o o © © Do o
“%g 58 g 23 ¢ R32888 3§ § F 8 g gggs
Paercent Rated Current
Ambient compensating curves
130
|
2 /U)OA(mzx)
§ 120 ¥ Calibrated
g \\ temperature
5 110
3
3} ™~ ~N
5 T
5 100 7
a B800A (min) .\
90
Calibrated at 40°C — 0 10 20 30 40 50 60
45°C — 5 15 25 35 45 55 65

Ambient temperature (°C)
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‘TemBreak 630A frames
XS630

Outline dimensions (mm)

Front connected (standard)

3P P
w13 8_132 »
5 3P
&L L [ Iﬂ BE s
P 6. -0'1‘;,_ -
- 1
' 29 SN | PLE
Jo U, -4 - - — -~ w [
% % o - 28 14 C 1z
w *: w  _ 1 | ] ] :
o~ Ll t
=2 PISVE & o| o— -
|__| l:l L lﬂ o 16 11{ ~ \ﬁ I_..I_]. _1LJ
o] 13} o |$ b H {70 \ M8
40 J0l | P 8134
140 105] 175 4. Pol 36
210 280 75| [l 103
805 | 145 ]
Rear connected (optional)
4p
3P
3P 4P
4 048 ]
T
12 ) - i
- . e
- | fas 7 T
g | ol &= 8 = R
T — - — ] — e — a1 < — ] | ra]
- A @ gu_m | R
g L == N PDrmt
o] - [ 8 o 170} w
9 T | ' | 1 [
= i L_ 070170 43| 1140 | |43 43 [70]7070] |43
@15
Plug-in (optional)
3P 4P 3P 4p
4P L 40x40x4 214 L 40x40x4 214
0 ® Q O 3p — - —
e ——— ) |
Bo0o® B66e® 8| R b,
] [<2] f¢ﬁ - -
J l [ J | ¢ =R B { B Ed
=1 I~ ! o _] _
L__%_- L | __% I j —] i‘ j I ‘ﬁ’
m 1 ]
' D ! [ W it ‘ w
le°¢%ell MHle¢ee olf] & 4 MU - : roe
o . o 3 : Py M16 :ZQ.ZQ_:]_O_: ] : - _l ]
185 1 180 185|250 210 -31_ 100 | 170 ‘L’T
365 435
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Tem ‘ B AS Arran'ement Standard Line
XS800 fj: Handle frame centre line

Outline dimensions (mm)

Front connected (standard) Drilling plan
ar ap
713 ‘ o, 32 Lp
e, i I EP
%@ ﬁ—; J%] E 2 * extension handie i H
' {remavatle) | D BN P
s ez . RikdEin
® VT
3 L : : &
) - e] - '_|
ASL E s o BSL ASLI
q l |
10 28] 14 H :
. 8 i <1t B :iF
T - ¢| *ltlr_l—l
3 i3 &1 I w« M8 Mig. screw b)) \M_SEL"_’LE
i M SEES
[ 70| 79| mJ B tonduclor IO.H;P
140 _i 104 175 overiap, max. 3 10
no | 280 8.5 | s
Rear connected (optional) Drilling plan Panel mount

. ¢p

stud can e k13 LP fp————
lurned 90" L 3P W ip
' 1
A T L - 9 W
i : = :

==uu==n— E;m_@ W JEOSIES S
H T . r _‘
| | g | B -
ASLCJ ; i ] } i ASL I ASL
j ey s Yy - e 4 m { - g
L 13 o | ef) “
= LY e[ & ! . M
: ZTH : ks A
A oelgt 1 ] ide i UL 0
T Mg - plate 170 70 jwld m w 64
conducter 2
overlap, max 43 140 / +F + a3
- { #48
% | 5 tor accessary wiring when necessary
Panel cut out dimensions
shown give an allowance of
1.0mm around the handle
escuicheon.
Plug-in (optional) Mounting block Drilling plan
sr M
S 3F 4P Mig. angle "_'*—_'JP :
E '] O 4
— —7 [ [ERREE .
connection o ccnory 3 ¥ o= 1] IR "
cennagtion black l__ﬂ__-k_l 2 N
A3l i ASL ; asL ol as
o«

67

Bl

" 75

\J‘ _E__mom«:;ic:h = : l—_’—;gﬁ - : ,
o ¥ e w5

21| 82 |45 [ do 70 90
an 175 105 LAl
280

62

& |
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(R il 3
AR S i 3 - CRIAL
AL X5 3 e

tbr'oberators for XS630 X800 sories

TR
Mo

Outline dimensions (mm)

Front connected (standard) B (mm)
Types A(mm)] 3pole N pole
XH, XV, XS800NE 10 36 36
XH, XV, XS630NE 8 36 36
3p s e Drilling plan
" 13 " 4P
Lock plate 3P
4 [+ ¥l 13 M [+ [+] . 1
1 2 & & 44 4| |3 g g ! A
SO TeYanYe! AV T 3T
] Y [
a o |l 3 o g\ | g Q
AS 166 I< 2 9 5 ASL -
C o -
Conyol L] - - o 4 — i 14 ~ ~
circuit terminal ol «l -~ -
[0]@8]s] 19) N ™ 4
3| [¢] [+ =l 13| |& © [
T .T T Lt T : % L ugunting screw ¥§pped hole
40 20| 78, 7 max.9 B,
140 108 175 St .
210 280 0
1
Rear connected (optional) Panel cutout
Drilling plan
Stud can b - P £
ud can be
turned 90° 3P SMP «:ﬂP lid
" #

pt t

& ; T b :
—-]’— gq_ NZASPAS] =
< ,

13645

" : o
1 «| ASL, I AS| 4
T - T
a o © »——E ,':_ N E}
] w o5 TP JanWasWany N : Q\
3E ﬁ’ =t &
§§ q P 70 Q.| 168
Moualing plate § & & 43 140/ 143  l43) 70| 70| 70 |43\ M8 Tapped hole
° 70}70]70 .
¢ 15 for accessory wiring when necessary Panel cut out dimensions
Note: In the standard selection mode, both terminals on ::“1’“;?“?':";:3:::"“?"“
the line side and the load side are in the horizontal direction. motor operator frame.
Plug-in (optional) _ ‘
Details for g Mounting block . Drilling plan
Auxiliary circuit
connection . ” 3P prs 4P
¥ u ar
[
Details + TR
; TN TS =
for connection A Oty s ggl
g 4 T e + 1 ¥ = +. ¢ R NS = e g
w| L]
ASL AsL jg g 19 & ASL 7
M16 Mounting scrow - o ' . ’ i 'Gf I - — 3
17 I IO el
L 1 REREERANA 15
2325 70170 ¢ 7 L&. 11
175 108
280, Mounting angle
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For fault current levels up to 50kA at 415V

Circuit breaker Maximum fuse — amp
Rating amps Min. fuse amps ') BS 88 DIN

Type

Tembreak MCCB's

Notes:

Q-Pulse Id TMS1102

B
%)

2T

Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses
protects more than one MCB, the minimum fuse size shali be increased to allow for load biasing effects.
Maximum fuse size based on testing to AS 3439.1 clause 8.2.3.

Tables based on the following maximum pre-arching 1% for both BS 88 and DIN fuses:
160A - 0.62 x 105, 200A - 1.2 x 10%, 250A—2.1 x 105
Suitable fuses include NHP, GEC, Siemens and Bovara-Crady.

Fuses with higher curvent ratings may be used providing It values are equal to, or less than the levels above.
Semi-conductor fuses have very low It values and may suit some applications.

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire
and smoke control equipment, evacuation equipment and lifts,
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u ELECTRIC

TECHNICAL DATA SHEET
For

SPS 296
Equipment Type: Circuit Breaker
Location: Pump Starter Cubicle
Model Numbers: XS 250 NJ
Manufacturer: Terasaki
Supplier: NHP.

25 Turbo Drive
Cooparoo QLD 4151

Ph: 07 3891 6008
Fx: 07 3891 6193

T —
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS
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ssembly process

ACcessory
Assembly for exlernal hangle (XFH)
1A)
Rurove (he MOLDLD COVER SCRDWS, TYDE

'l Logeen dpcs 'OLIND VTR [ax struwe, XH 250NJ XS?SONJ
NAME PLATE STICOK

() sUck te NUE FLATE to the JWCLZ LOT.

COvix L1x corews

M NHE PLATE

T

&)

HANIILE AT ATTACHMENT
Redmark ‘ﬁamm_balﬂ

1} Place the UANNOLE WMIT to the FRAMT of PAMEL and lnsert 4pes
HEX 20 oval countersunk ‘head screws, and attach 2pes LD~

(8 H s BASE SUP from inside of PANEL and tighten 4 carevs,
sunf 1 2) Mrter adjust position of sgeare shaft tighten shaft fixing
J screw { allen typs setsigev ),
i
! Holes 1) This drawing shows clockwise handls assembly. The mounting screws

and assembly process is tha sama fof clockwisa of anii-tlockwiss handles.

2) Some mounting kils are marked wilh an ' * * Lhe mounling arrangement [s
mircored ta hat shawa in the diagrams.

J)  NHP supplies anli<lockwise handies as slandard

SOBKRESIW'T/__

e ﬂ
_ | i M4X 20 oval counter
HceB £
[/
LLj/ A U

SHAFT FIXINQ SCREX
NaTa; X§0 Rerts (Foaran)  XHI MAYIO (Fam hyi)
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“59—-,"". ~iah Q%a“ gog ““*‘& ":
XS250 and XH250 series
O Adjustment range 63 - 100% of nominal current rating.
O Standards AS 2184/AS 3947-2.

O Adjustable thermal, fixed magnetic trip.

0O Max. voltage (INSUL) 630V.

XS250NJ (35kA) 3 pole

Ampere
rating Min Max
160 100 160

250 160 250
250 Non-Auto {3kA for 1sec) *)

X5250NJ (35kA) 4 pole

160 100 160
250 160 250
250 Non-Auto (3kA for 1sec) ™)

Bolt on earth leakage module ELB 250

XH250NJ (50kA) 3 pole

160 100 160 Short clrcult capacity w
Model C oltage
250 169 250 XS250N.) 35 kA (AS 2184) 415V 50Hz
XH250N.) S50kA 415V 50Hz
XHZ250NJ (50kA I DC use /G Voltage
0 ( ) 4 pole e e XS5250NJ 40 KA 250v DC
160 100 160 XH250N.) A0 KA 250V DC
250 160 250

Refer this section for ratings tc AS 3947-2 and
AS 2184, and les/lcu.

Dimensions {mm}

Description Height Width Depth kg
X8250NJ 3 pole 165 105 1 1.85
XH250NJ 3 pole 165 105 103 21
XS250NJ 4 pole 165 140 B6 2.4
XH250NJ 4 pole 165 140 103 26
] T
Product extensions
c o o o g [J Chassis (TermWay, MHC, UHC)
TemCurve
I Residual current relays
E | =
Base standards Approvals
IEC 947-2 ASTAJUK, Aust. standards
-] o >
A2 A ]]_ BS EN 60947 Part 2 Marine
VDE 0660 Part 1 NKJJAPAN
AS 3947-2/Australia LR/UK
AS 2184-1990/Australia ¥)  AB/USA
. Notes: '} Isolating switch only - no protection. NEMA USA GL/GERMANY
) MCCB's only. ANSI C37. 13/USA BVIFRANCE
Y} Poles in series. JIS C 8372/JAPAN DNV NORWAY
‘) Short time rating. Refer rating chart for complete technical data. JEC 160/JAPAN

Special low instantaneous magnetic generator protection MCCB's
available on request.
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e i
Connections and mountings
Front-connection type (FC)

Compression terminals Attached flat bar

Breaker

mounting suew—\

Terminal screw

Breaker L
mounting screw_\

Terminal screw

Terminal screw size and
standard torques

Compression terminal
and bar

Terminal screw size
and tightening torques

Types of terminal screws (Compression terminal and bar)
Breakers and screw size

XE series XS series XH series XM series
(Economical) (Standard) (High-fault level)  (Motor protection)
Pan headed screw '
XS8125CJ M8 XH125NJ M8 XM30PB  MS
XS125NJ M8 XH125PJ M8
Hex socket head bolt
XE225NC M8 XS250NJ M8 XH250NJ M8
XH160PJ M8

XS400 M10 TL250NJ M10
XH400 M10 TL40ONJ M10
XV400 M10 XH250PJ M10
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Rear-connection type (RC)

Bolt stud
Horizontal (standard)

Terminal screw

Breaker

mounting screw

Bat stud
fixing bolt

Assembling plate

Can be changed
by the user

Applicable breakers

O XE series 0
XE225NC

Q XS series
XS250, XS400 a

XS630, XS800.

Vertical
Breaker

Qmﬁng scraw

Bat stud
fixing bolt

Conductor
(not supplied)

Terminal
screw

XH series
XH160, XH250, XH400,
XH630, XH800.

XM series
XM30PB.

Notes: The arrangement of the flat bar can be made by the user.
If not specified the horizontal arrangement will be supplied.
'} Vertical arrangement also available on request, contact NHP for details.

Q-Pulse Id TMS1102
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Mounting angle
{not supplied)

Trdntil by =,
Rl

MCCB accessories

Flat bar stud

Breaker

Qﬁng STIOwW

Terminal screw

Conductor (not supplied)

Applicable breakers
Horizontal ') XS1250, XV1250NE

Vertical XS1600, XS2000NE
XS2500NE.
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Terminals
. /Conductor
Plug-in i
mounting block *j]} o
1
Mounling angle g%}

{not supplied} I

Warning

Secure the conductor wilh he cormact
nut and washer 1o ensure full conlact of
conductor with 1arminal on the plug-in
mouniing block, §6 that the steel stud
belt is not used as the curment path.

)

X5125
Auxiliary circuit XH125
tarminals Auxiliary circuit
(Mopuntad an tarminals
breakear body. Temminal lsads for {mounted cn the
Not applicable to; | . rina’ laads plug-in meunting

internaily mounted

XM30FB accessarnes Block)

{Conlact NHP for

Switchboard side delails)

conlrol lead

Types of plug-in mounting blocks for Plug-in type

switchboard use
. ; Degree of protection (1]

The degree of protection provided by the mounting blocks

for plug in type TemBreak is IP 20 as defined in IEC Pub 529

Standard Safety Trip (Trip first plug-in mechanism) indent.

Q The breaker will trip automatically if it is withdrawn while
still in the “ON" position. It is not possible lo “plug-in’ the
breaker when it is in the “ON" position.

Application table {up to 100A frame)

Breaker IP cover code Pole Qty Req.
X5125 IP 20 2,3pP 1=2
XH125

{P 20 degree of protection and safety trip ') are available for
plug-in type breakers, for switchboard and distribution board use.

Note: '} Available on indent only.
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Draw-out type (DO indent)

Two-position type
Applicable breakers

O XS series
X5400, XS630, XS5800, X51250.

O XH series
XH160, XH250, XH400, XHE30, XHB800.

O The plug-in type breaker is housed in the draw-out cradle,
O The draw out cradle has two positions "connected” and “isolated”.

1 The auxiliary circuits are automatically connecled or isolated by the
auxiliary circuit terminals on the plug-in breaker.

0O Manual connector type is available.

O Safety trip (first draw.-out mechanism). The breaker will trip
autornatically if it is drawn oul while stitl in the ‘on’ position.

O Position keylock in isolated position (optional). Available on
request.

O [P 20 degree of protection {optional). Available on request.
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SR Ctadensafiiy

el S PR = ._\ ¥ e 22t i % v
gs (compression type)

i,

Nominal wire size (mm?)
Frame (A) Breaker 1.5 2.5 4 6 25
XM30 XM30PB  §fCALY: A ( i)

125 XS125CJ
XS125NJ
XH125NJ §5
XH125PJ ]
TL100NJ
TL30F

Nominal wire size (mm?)
Frame (A) Breaker 50 70 95 120 150 185 240 300

160 XE225NC
225 XS250NJ
250 XH250NJ
XH160PJ
400 XS400CJ
XS400NJ
XS400NE
XH400NE
XV400NE
XS400SE
XH400SE
XH250PJ
TL250NJ
TL400NJ
XH400PJ
XH400PE

630 5

800 XHB30NE/SEMT35
XS630NE/SE
XS800NJ/PJ
XSBOONE/SE [
XHBOONE/SE ¢
XHBOOPE

1250 XS1250NE
XV1250NE

1 Commercially available compression terminals available from CABAC — Cable Accessories and JST Australia.
Key: CAL = CABAC lugs l

MT =JST lugs o
~
l N
el B~
N
Connection Connection N

‘ (one electric cable) (two electric cables)

If low clearance occurs use If low clearance occurs use N
a recommended tape or a recommended tape or N
insulation. insulation. N
N

“Q-Pulse Id TMS1102 Active 10/12/2014 Page 47 of 622



SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

—f ? Magnetic trip current
3 2
Qo
- \ \ Rated current (A}| Magnetic trip current
A ) 1WA NRC ")
© “ ‘\ 160 17601176
30 \ \ 250 271501275
20
Max
s % =
E H A} \\
N N
3
\ \
4 1
& SO ™1™ Min X \\
S A\ LY
gl N N
= N \\
o
Hi N
£ 8 NG
. : N \
4
3 ™,
2
1
- 0.8
€ LX)
g os
. 0.4
0.3
0.2
o:i: \\
0.08 i
0.05
0.04 \\
0.03 \\\
0.02
0.01
0.008
0.006
J ¥ 0.005
%228 % § 885 § 562858 § EBE § EGEES
Porcent Rated Current
Ambient compensating curves
130 | |
160, 250A (max)
£ 120
® N j Calibrated
€ temperature
g ST
5 110
o \
kS 160, 250A (min) \\
@ \
5 100
& ~N
90
Calibrated at 40°C — O 10 20 30 40 50 60
45°C — 5 15 25 35 45 55 65

Ambient temperature (°C)
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rangement Standard Line

. H: Handle frame centre line
Outline dimensions (mm)

Front connected (standard) {optional)
Preparation With terminal bars Drilling plan
of conductor n
p P 28 . 4p
Interpole barvier q AR L 3°
(removable) : d ﬁ Goon -
- jull 1 i
[URCHe NGO ROy m— r?:h‘ '
| : ® ‘ | F
ASL ) i3] g : ast| i [
9 11E T ! e
ol e Ll
' 35
n 35 35135 i é“ 0 . N\ Mé&x0 7
105 525 815 8 211 /|3slas|s - ...{l: Tapped hole
140 3 Conductor overlap max. l,__
90
107
Breakers with terminal bars available on request.
Rear connected (optional) Drilling plan Panel cutout
Mouming plate . T.
Stud can be [d 4P
turned 90° ki 3P
—
r /. "
: Conductor 4 v
oerlap hax. 2 |
st 3 . asy [y ﬂ
! A phr——r =T . < | V
T o I ) o Logrndod
B 29 3 = E‘j
i L))
'_ i ' Panel cutout dimensions
k 33 1S tor accessory wiring when necessary shown give an allowance of
Note:  In the standard shipment made, both terminals 1.0mm around the handle
on the line side and the load side are in a horizontal position. escutcheon.
Plug-in (optional) Mounting block Drilling plan
3P P
0 28,30, #£6
‘ﬂ H 13
[ r- 11T T ’
‘ b o i
= + 14 T4 ; Jl"
ASL ASL H
18, 27 263 | T 3 K’ g
13 Mourting “g’ . A ==
" : £ L\
3 ‘ oo LA )
8 ~ Mourting plate
] 5 104 57 35135 35135 86 86 b
= ;—.:,_‘!i 105 140
- X 25 max. conductor width i
e M@ SCTeW accessory connection biock
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frangemerit Staridard Line

k: Handle frame centre line
Outline dimensions {mm)
Front-connected (standard} (optional)
Preparation With terminal bars Drilling plan
of conductor
28 , 4P
s 5.'_ =
& o 2 =
L 5| M8 screw [
% :r_}’“? : !
ASL i e
R Y = | +— o~
A8 e T -
rrax. 6t um‘n! L ‘ P }
. i Tt oo *
4 e I 8 aEs ﬁ:i—.
M4 X0, © N MEX0 7
0 35135|% mm{» 0.7 W a o F'—u: ' \_T_..ege
SCrew -
105 52.5) a5 e % —— |33]35]35123 ! %a' e
140 03 Conducar everiap max
ity]
R L S

Mote: Breakers with terminal bars available on requesl.’

Panel mount
Drilling plan

4 . & s
I e | (4] | las] . Ls_s_ i
‘_]. ! _20135135)20 _2013571331'43‘5___2_9" Panat cut out dimansions
2. b oy i e ey | 107008 e o
MHote:  Inthe siandard shipment made, both terminals on the line side and the load side escuicheon.

are in a horizonta direction.

Plug-in (optional} Drilling plan
Detalls of connections Mounting block k1] P
3P «p LY 28 30, £6
- jornirf
L n Y L
+... [
pllolie -] . i
44 | .. 8 | T3 '4»""[ |
/| i 1 dd as ;
T — R [
el b ele k ___:__0__J. =2
T
@ ™
@ ﬁ i |
35 )35 ] 35]35]3 g8 L.B6_ ]
105 | 140 '
|
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Outline dimensions (mm)

Front connected (standard) Preparation of  With terminal Drilling plan

conductor bars (optional)
4P
bars Control crcuit tenminal |
(Nerpde ?mus 3P 4P 3P
g M8 Screw 2
. | ~ 24 g
Wi/ f © E Ll
R =3 . --
LR/ ~ L & i
ik 2 23\ # : I
ASL <l ASL |
3|2 rax) ™
& 4 .
ﬁ? ke "B s R o /’ t‘::"‘ L
70 35/35)35 A w 274 [0 "N M4 X0.7
05 52.5] 825 188 Tapped hole
140 Oeratng hande
+ Breakers with terminals bars availablé on request.
Rear connected (optional) 4P
3° !
Mourtting plate {max.) 5t W
SuEh
4 I 5
ASL A
_ - ;Ta
U #9 Shud can be = ( a
Lmed 90° 4 Vo)
Note: In the standard selection mode, both terminals on 35035035
the line side and the load side are in the horizontal |m overtap, max.
direction.
Plug-in (optional) Mounting block Drilling plan
3P 4p
30 2830, €6
‘.- [__
L M 13
Y0 / |
T TR Ty [
ASL &'. :[: 0 3
@ 1
4 Al et L
L_.._L_..fl 25 —+ - \J
|86 86 T \Mountng pizie

ASL: Arrangement Standard Line

i: Handle frame centre line
Note: For dimensions and selection of motors for TL225F refer to NHP,
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Motoroperators forXH250NJ’" o ' MCCB accessories

Qutline dimensions (mm)

Front connected (standard)

nterpole barers 5p pComrd circull terminal
(rernovabb) “
TRy 2
i :
fid 13
: (i
L : Q\T,
ASL ; max)
— L .
2 wlsis]| Mourting sorewy’ gl_Ll
90 5251 8.5 188 .
105 140 |
Operating handie
Rear connected (optional) 4P
3r
Mounting piate {max ) 5t w
N——\Y
3P gn 4P
" t
8 D] [OpRREE—
3 | e
- MAXO.7-F}" -~
b - T ' | Tapped hole!
L ’ 1
o ’(}m l 3) )AL)J
oy = T
g M
g | Bwl 1t 20|35]35 |20 [2003535 (35 |2
35035]35 Conductor . '

Conductor overtap, max overlap, max. 15 for accessary wiring when necessary
Note: In the standard selection mode, both terminals on
the line side and the load side are in the horizontal direction

Plug-in {optional)

3P 4P
30, 2830, 46
Y L4 1
shs ﬂ'"‘"l, —
ol 4 et R 1
ASL v ASL l [ ~ ] " o
- v ~ (<]
@ ! I > I {
LA N3 'Q--!_ BE IR AR s woivor pva _ 1
L_.._.L..__l LL..-T,.___ i '
86 86 Mounting plate

ASL: Arrangement Standard Line
K: Handle frame centre line
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u ELECTRIC

TECHNICAL DATA SHEET
For

SPS 296
Equipment Type: Motor Contactors
Location: Motor Starter Section
Model Numbers: CA6-30
Manufacturer: Sprecher & Schuh
Supplier: NHP.

25 Turbo Drive

Cooparoo QLD 4151

Ph: 07 3891 6008
Fx: 07 3891 6193

e
ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS
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" Refer catalogue CA 6, 2212, SACS

Ratings to IEC 947 and AS 3497 400/415 V

O For CA 7 contactors with coil terminals on line side, add
...V AC to Catalogue No. = Eg-CA7-9-10-240 V AC?)

O For CA 7 contactors with coil terminals on load side, add

...V AC-U to Catalogue No. Eg-CA 7-9-10-240 V AC-U

AC3 AC3 AC 1% AC 1% Auxiliary contacts
400/415V 400/415V Amps Amps standard
kW ) Amps') 40°C 60°C N/O N/C Max. Cat. No.?)
4 9 32 .32 1 0 9
0 1 9
556 12 32 32 1 0 9
0 1 9
7.5 16 32 32 1 0 9
0 1 9
" Contactor CA 7-72 11 23 32 32 1 0 9
0 1 9
15 30 50 45 0 0 8
18.5 37 50 45 0 0 8
22 43 85 63 0 0 8
30 60 100 100 0 0 8
37 72 100 100 0 0 8
45 85 100 100 0 0 8
Contactor CA 6-105-El 55 (45) 95 (33) 180 135 1 1 8
75 (55) 130 (40) 160 135 1 1 8
90 (75) 155 (85) 250 210 1 1 8
75 (55) 130 (40) 160 135 1 1 8
90 (75) 155 (55) 250 210 1 1 8
100 (90) 170 (65) 250 210 1 1 8
132 (111) 225(80) 350 300 1 1 8
150 (133) 258 (95) 350 300 1 1 8
Contactor CA 6-170-El
185 (163) 320 (115) 450 380 1 1 8
250 (225) 425 (160) 500 425 1 1 8
220 (220) 370 (155) 500 420 2 2 8
265 (280) 450 (200) 600 510 2 2 8
325 (355) 550(250) 780 645 2 2 8
430 (500) 700 (340) 1000 850 2 2 8
520 (550) 860(380) 1100 930 2 2 8
600 1000 1200 1020 1 1 8
700 1150 1350 1150 1 1 8

Notes: ') 1000 volt ratings ( ).
7)  Add contro! voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50 Hz.
Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415V AC.
Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415 V AC.
Standard voltages for CA 5-370...1200, 110, 240 and 415V AC. -
) Al CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are
o held in NHP stock for convenience.
. ’ ‘}  Electronically controlled mechanism (ECM) with interface suffix (El).

Contactor CA 6-420-E! %) 55°C enclosed.
*)  Contact NHP for recommended cable size.

240/415 V rated coils are suitable for use on 230/400 V in accordance with AS 60038 : 2000.
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S eLecrric

TECHNICAL DATA SHEET
For
SPS 296
Equipment Type: Power Meter.
Location: RTU Section
Model Numbers: PM 290
Manufacturer: Satec
Supplier: VRT Systems

Levell/1 Gardner Close
Milton. QId 4064
Ph. 07 3367 1388
Fx. 07 3367 1295

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS
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UNCLEAR
TEXT
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FiAL TEST REPORT
© all-off 15865 Logic PCB # m2483a
Model PM 290-H{ S/N 241475 :
i i & a5 ;
Eprom version ¢ 9/16/2003 11:02 AM
, oo opal frequency 500 Hz
Vollags & T 2 accuracy (+-0.5% Rdg & +/-3.25% FS & +-1digit) |
pT= 10 16.0 oT= 5000 ;
INPUT 330 100 Vo INPUT 5 A 1 A |
. RANGES 3770 - 3830 441016V RANGES 4961-5039 A 981-1019 A |
V7 3798 998 V N 4998 A 1001 A g
V2 3709 998 V i2 4998 A 1001 A
V3 3607 998 Y i3 4998 A 1001 A
Poinr onurany (H-1% of Rdg & +1-0.5% S & ¥L1dmn) *WWJWHWWﬂ__HQ

NPUT
(MEASURED)
RANGES S84

MEASURLD 570

INPLT
(MEASURED)

RANGES R

MEASURED

Com. - Eprom test Pass
Celibration Pass
Shorti Circuit test Pass

Ranges test Pass

Checked by/—\/‘
a “ iEd i r A A S
EEP S A_

Powerful &

Q-Pulse Id TMS1102

380V, PT=10

SRR

Ferd KW 27329 - 290714
G KW 283567
00 V., PT=100

g AT
vRaY

2 0

KW

L KW , 7401

RTC test Hass
Power Failure test Pass

Relays test Pass

Stalys test RNone

ey
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0

Peo=+05

7134 - 7861

A

{0.500)
KW

PF=-05 (-0.500)
27929 - 20071 KW
KW

28542 KW g

5 A
{ 0.490)

PF=-05 (-0500) |
KW 7139-7861 KW
7478

KW KW

Ext. Sgnl. test Pass |
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LIMITED WARRANTY

The manufacturer offers the customer an 24-month functional warranty
on the instrument for faulty workmanship or parts from date of dispatch
from the distributor. In all cases, this warranty is valid for 36 months

from the date of production. This wamanty is on a return to factory
basis.

The manufacturer does not accept liability for any damage caused by
instrument matfunction. The manufacturer accepts no responsibility for

the suitability of the instrument to the application for which it was
purchased.

Failure to install, setup or operate the instrument according to
the instructions herein will void the warranty.

Your instrument may be opened only by a duly authorized
representative of the manufacturer. The unit should only be opened in
a fully anti-static environment. Failure to do so may damage the
electronic components and will void the warranty.

NOTE

The greatest care has been taken to manufacture and calibrate your
instrument. However, these instructions do not cover all possible
contingencies that may arise during installation, operation or
maintenance, and all details and variations of this equipment are not
covered by these instructions.

For additional information regarding installation, operation or
maintenance of this instrument, contact the manufacturer or your local
representative or distributor.

Please read instructiohs contained in this manual before

performing installation, and take note of the following
precautions:

1. Ensure that all incoming AC power and other power sources
are turned OFF before performing any work on the instrument.

2. Check the labels on the side of the instrument before
connecting to the power source to ensure that your instrument is
equipped with the appropriate power supply voltage, input
voltages, cumrents, analog output and communication protocol for
your application.

3. Do not connect the instrument to a power source if it is
damaged. '

4. Do not expose the instrument to rain or moisture.

Active 10/12/2014
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5. The secondary of an external current transformer must never
be allowed to be open circuit when the primary is energized.
Ensure that the current transformer wiring is made through
shorting switches and is secured using an extemnal strain relief to
reduce mechanical strain on the screw terminals, if necessary.

6. Setup procedures must be performed only by qualified
personnel familiar with the instrument and its associated
electrical equipment.

7. DO NOT attempt to open the instrument under any
circumstances.

Modbus is a trademark of Modicon, Inc.

BG0304 Rev. B
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Quick Start

TYPICAL INSTALLATION

RS-485
COMMUNICATION
4 pc
Cph
DIP SWITCHES Leps OO
\ / %IH'TIEIJ , 9 PIN FEMALE
(. N 7 7 )
U 1\ 14 )
[ TresmaR @
NEZA
) % o
#1 2
NI ISIEITIS V20122232425 28 17
N NG) ® "1‘30??%
o ||19@ ) % 0le
2 5] B{1f1 (1012 m
\ )
LOAD =
GROUND
{.C:}. R R };;;LAL
24V
ANALDS LREGYJ,smmomznu
OUTPUT OUTPUTS
r T 1< ——IShortlng
] | zovac Vﬁ? 1 Y 1YY, Switches
———  UNE1(A) — oo -
LINE 2(B) -
LINE 3(C) 'ML,‘ — LOAD
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BASIC and COMMUNICATION PARAMETERS SETUP
(* default settmg)

Codsll i Parameter M| EEOhtions T e 08 s
CnF Wnng mode 30FP 3—WIre open delta usmg 2 CTs
4L n 4-wire Wye using 3 PTs
3dir 3-wire direct connection using 2CTs
4LL 4-wire Wye using 3 PTs
Pt PT ratio 1.0+ - 6,500.0 |Phase potential transformer ratio
Ct CT primary current | 1-50,000A Primary rating of the phase current
{5+) transformer
Ct.G |Ground Leakage [1-50,000mA [Prmary rating of the ground leakage
CT primary current (5000+) current transformer (Option L only)
P Power demand 1,2 5 10, Length of demand period for power
period 15*, 20, 30, demand calculations, in minutes.
60 E E = extemal synchronization
AP Ampere demand |0-1800s Length of demand period for ampere
pernod (154 demand calculations 0= peak
current measurement
label, |Parameter name |see Section Relay setpoinls
# and number 3.13
buF  {Buffer size 3+, 32 No. of measurements for RMS
sliding averaging
rSt Reset diS, En+ Protects all reset functions if
disabled
br Baud rate/  data{110, 300 600, 1200, 2400, 4800, 9600" bps / 7E
format . BE (8 bits, even parity}, 80" (8 bits, no parily)
Add  [Address ASCH: 0+-99, Modbus: 7+-247
H.Sh |incoming flow SOFt Saftware handshaking (XON/XOFF
control protocol)
(handshaking) Hard Hardware handshaking (CTS
otocol)
CoP |Communications (ASCI232 ASCI protlocol, RS-232
protocol and ASCi422 ASCI protocol, RS-422
interface standard |Agcigg5.  |ASCH protocol, RS-485
bin232 Modbus RTU protoeol, RS-232
bind22 Modbus RTU protocol, RS-422
bind85 Modbus RTU protocol, RS-485
Pmit232 Printer mode
Pr Printout period 1% 2 5, 10, Time interval between successive
15, 20, 30, 60 |printouts
minutes
A Analog Output see Section  |Internal analog output for measured
{optional) 314 values of specific parameters

Q-Pulse Id TMS1102
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1 Introduction

The PM290HD is a 3-phase AC Powermeter and Harmonic Analyzer
specially designed to meet the needs of users ranging from electrical
panel builders to substation operators. The PM290HD performs all
basic power and harmonic measurements; Option L provides
additional ground leakage current measurements; Option B provides 8
digital inputs for external dry contact monitoring.

Measured Parameters
The PM290HD measures and displays the following parameters:

Parameter Standard {Option B | Option L
True RMS voltage per phase, neutral or ° . .
line-toine
True RMS current per phase
Active Power
Apparent Power
Reactive Power
Active Power Maximum Demand
Active Power Accumulated Demand
Ampere Maximum Demand per phase
Apparent Power Maximum Demand
System Power Factor
Active Energy (Consumption)
Returmed Energy
Reactive Energy
Frequency
Unbalanced Current (Zero Sequence) -
for 4 wire system
Extemnal Dry Contact Status
Ground Leakage Current (Option L)
K-Factor per phase
Voftage & current THD per phase
Directional harmonics via software
Extemnal synchronization input

® 6 0 6 6 &6 0 & 6 & 0 0 ¢ o

® 6 6 6 6 6 & & & 0 0 0 ¢ o

e ®© ® 6 6 6 @ 0 & 06 0 ¢ o o
-

[ )
N

! This parameter can be read only via Modbus communications.
% See Appendix A, Status Inputs.

Control and Alarm Relays

Four programmable relays provide alarms, control and load shedding.
Any comuination of setpoints listed below can be assigned to any relay

(see Section 3.13).

e High current « High apparent power

« High voltage ¢ High reactive power

e Low voltage ¢ Low power factor

Chapter 1 Introduction 1
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« High active power accumulated demand

» High unbalanced current (zero sequence) or
High ground leakage current (Option L)

¢ Total harmonic distortion

Communications Connection (optional)

Connection to a printer, computer or central control room is enabled by
an RS-232/RS-422/RS-485 communications port that can operate at
baud rates of up to 9,600 bps. The RS$-422/RS-485 port can operate in
multi-drop mode, permitting the connection of up to 32 instruments to a
single communications line. In the printer mode, the Powermeter
provides direct output of measurement parameters in printable format.
See Section 2.2.9 for pinouts and Appendix C for cable drawings.

- Analog Output (optional)

One optional intemal analog output is available for the following
measured values:

» Voltage (3-phase or line-to-ine) ¢ Active power

¢ Current (3-phase or line-to-ine) o Apparent power
¢ Active power accumulated demand s Reactive power
o Power factor » Frequency

If more than one analog output is desired, up to two AX-8 analog
expanders are available, providing up to 17 analog outputs (1 intemal +
2x8 extemnal). Contact your distributor for purchasing AX-8 units. An
external power supply (15-30 VDC, 24 VDC nominal) is required. See
Section 2.2.8 for connection.

Digital Inputs

Eight digital inputs are provided for external dry contacts status
monitoring (Option B). The status of these lines (open or closed) is
displayed on the front panel and is sent upon request via
communication to the host computer.

One optically isolated digital input is provided for extemal
synchronization of the power demand period.

Ground Leakage (Option L)

Option L provides ground leakage cumrent measurements for
monitoring and alarm setting. A special ground leakage cument

transformer (secondary current 5 mA) is required. See Section 2.2.12
for connection.

2 Chapter 1 Introduction
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Getting Started

Connect the Powermeter to a suitable power supply. The Powermeter
will initiate a series of self-tests. Upon completion of the self-tests, all of
the front panel LEDs will light up for one second and indicate a one-
digit diagnostic code. An '8’ represents normal power up. If a different
diagnostic code constantly appears when you apply power to the
instrument, contact your local distributor.

The Front Panel

e Up/Down arrow keys are used to scroll pages forward/backward

+ Select is used to enter the setup mode from the default monitoring
mode; it is also used to define the setup parameters (see Chapter 3,
Initial Setup)

 Enter/Reset is used to reset measured values (if in monitoring mode)
or to enter setup parameter values (if in setup mode)

Chapter 1 Introduction 3
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2 Installation and interfaces

2.1 Mechanical {nstallation

185 0mim

Figure 2-1 Front Panel Mounting (standard)

Chapter 2 Instaflation and Interfaces
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Mount the O-ring on
the instrument

ALL DIMENSIONS IN MM. v

Step 3 Tighten the four thrust screws Figure 2-2 Rear Mounting

Step 1 Connect

the bracket to
the instrument

98-01063/2
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2.2 Electrical Installation

SWH#1 not for customer use

Figure 2-3 Dip Switches: Detail
2.2.1 Dip Switches

SW2 only (SW1 not for customer use):
1- N/A

2 - ON: Analog expander enabled
OFF: Analog expander disabled (in this case the internal analog
output remains avaitable).

3-ON: Setup mode (see Chapter 3) disabled
OFF: Setup mode enabied

4 - ON: Remain at current display page (see Chapter 4)
OFF: retum to page 1 after 30 seconds.

if the instrument is installed in a harsh environment with potential for
electromagnetic impulses from heavy switch gears, motors or lightning,
then it is mandatory to use the EMURFI suppression cores provided
with the instrument, connected to the power supply and communication
terminals, as shown in Figure 2-4.

6 Chapter 2 Installation and Intarfaces
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CONNECTION TERMINAL #1

EMURFI SHIELDING CORES ASSY. EL6029 WD
Figure 24 Use of Suppression Cores

2.2.2 Power Source Connection

AC power supply: connect the live line of the control power to terminal
14 and the neutral to terminal 13.

DC power supply: connect the positive supply wire to terminal 14 and
the negative wire to terminal 13 (see Typical Installation on page iv).

2.2.3 Voltage Input Connections

660V Input: Direct Connection
Wiring diagrams for these are provided in Figures 2.5, 2.7, and 2.9.

660V Input: Using Potential Transformers

Wiring diagrams for applications where potential transformers (PT) are
used are provided in Figures 2-6 and 2-8.

120V Input

Instruments with 120V input (Option U) must be wired via potential
transformers. Wiring diagrams are provided in Figures 2-6 and 2-8.

Chapter 2 Installation and Interfaces 7
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2.2.4 Current Input Connections

See Typical Installation on page iv for current input connections.

2.25 Ground'Connection

Connect the instrument chassis ground to the switchgear earth ground
using dedicated wire greater than 2mm%14AWG. See Typical
Installation on page iv for ground connection.

2.2.6 Harmonic Measurements

4-wire Connections

In 4-wire connections, all harmmonic quantities will be measured
correctly. Harmonic voltages are line-to-neutral in 4L-L and 4L-n wiring
modes (see section 2.2.8).

3-wire Connections

Harmonic measurements can be made only on signals that are present

on the instrument inputs. Missing inputs will result in inaccurate
readings.

Direct: Harmonic voltages represent the 3-phase line-to-neutral
voltages that appear on the instrument input transformers. i the
system load is not symmetrical, the voltage readings are meaningless.
In the case of a symmetrical load, harmonic voltages wili not reflect all
multiples of order 3 harmonic. Using 2 CTs, hammonic cumrents will be
measured only for 2 phases and the total power hamonics will be
calculated inaccurately.

Open Delta: Readings for harmonic voltages represent two line-to-line
voltages L12 and L23. Cumrent harmonics will be taken using 2 or 3
CTs according to the wiring mode. Total power hammonics will be
measured accurately using 2 input line-fodine voltages and 2 cuments.

2.2.7 K-Factor

Three K-factor values for 3 line currents (L1, L2 and L3) are displayed
simultaneously. if only L1 and L3 cumrents are measured (in a 3-wire
connection) then only these two K-factors will be displayed.

8 Chapter 2 Installation and Interfaces
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2.2.8 Wiring Configurations

There are 5 possible winng configurations:

No. Wiring Configuration Wiring Mode
1)  3-wire direct connection using 2 CTs 3dir

2) 3-wire open delta connection using 2 PTs, 2CTs  30P

3) 4-wire WYE direct connection using 3 CTs 4L-nor4i-L
4) 4-wire WYE connection using 3 PTs, 3 CTs 4L-nor4l-L
5) d-wire grounded delta connection using 3 CTs 4L-nor 4L-L

L-r1 = line-to-neutral; L-L = line-to-line voltage readings; voltage readings in
3-wire configurations always represent fine-to-ine voltages

LINE H(A)o Kot -
+ -
LINE 2AB) o » LOAD
LINE 3C)° at L -
+ —
A 2A° g Shortin
4\@?\ E E DJ% o\| Swiches
Cumrents | I I; I,
4 = + =
1D 35 40 60 7
20 5y 8Q O 100 120
Voltage s V4| V| V,

«01a2a3

Figure 2-5 3-wire Direcl Connection Using 2 CTs -
Winng Mode 3dir

Chapter 2 Installation and Interfaces 9
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LINE 1(A)o Ko L .
+! -
LINE 2(B)o > LOAD
L
LINE 3(C)o— K -
l.. - +r H -

1
+

1
<+,
o

=

fm DN

Currents] 1, 1, 1,5
+ + —
1O 30 40 6O 70 |5]

)

COR:IORIOReR
Voltages V[ V,| V;{Vy

Figure 2-6 3-Wire Open Delta Connection Using 2 PTs, 2 CTs -
Wiring Mode 30P

(Note the connection between terminals 5 and 11)

LINE 1(A)o Komt -

LINE 28)o T Kot -

LINE 3C)° LT Kot . R
N o e >

,Eﬂﬁmﬁ}wmm

I, I
+] “] 4 =
10 30 40 60 70 90O
20) 50O 80O 110100120
Voltages Vi V4 | VN

Currents 1,

© 9902018

Figure 2-7 4-Wire Wye Direct Connection Using 3 CTs -
Wiring Mode 4L-n/4L-L

10 Chapter 2 Installation and Interfaces
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LINE 1(A)o -
LINE 2(B)o o Kemt -
NS " LOAD
LINE 3C)o -
N o b b

Lr3)[E
3|1 e
Y3E?

il ih E]Ei\\f\ simteg

Currents | |,

I

I, I4
153040 60 10 50

20 8O 110 100 120

Voitages V4| V| V3|V

€99-02019

Figure 2-8 4-wire Wye Connection Using 3 PTs, 3 CTs -
Wiring Mode 4Ln3/4LL3

UNE1 @) Ly K L
} o -
LNE2(8) Hg *”“ me] L2l '.( a5
“g "Tcl L@ K 1040
LNE 3 (C) ug_ 3 T >t -
I

I 2] D e

Ju TR
L@ loYololoXe @\_]
L\@ HEMHG®
240v § 200V V!IV: Vs [V
1w 150
VOLTAGES DISPLAYED:

1. LIne to newtrsi voltages: 120V, 208V, 120V.
2. Line to lne voltages: 240V; 240V; 240V.

Figure 2-9 4-wire Grounded Delta Connection Using 3 CTs -
Wiring Mode 4L-n/4L-L
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2.2.9 Relay Output Connections

Use relays #1, 2 and 4 for setpoints or KYZ pulsing. The relays
energize on trip condition.

Use relay #3 for alarm/trip setpoint. The relay energizes on power up
and de-energizes on trip condition.

Figure 2-10 illustrates wiring connections for the relays.
R1 R Rj R4

INNARENN

1/19)19/09|®)| 8 9@ @)|@|@) |29 @3 @9 @)

@

[=]
t

01-01009-3

Figure 2-10 Relay Output Connections

2.2.10 Analog Output

The Analog Output requires a galvanically isolated external power
supply of 15 to 30 VDC (24 VDC nominal). See Figure 2-11 for

connections: negative to terminal 15 and positive to terminal 16. In
certain industrial applications, a circuit may be required to protect
against accidental shorts.

FUSE 24V
[ -
To terminal #16 o - JIZ_.i
D1 c1 VR1
- DL Ry
To terminal #150
D1=1N4002
C1=0.1MF/50V
VR1=250Vmms

FUSE=100mA(S.B.)

Figure 2-11 Analog Output Connection

12 Chapter 2 Installation and Interfaces
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2.2.11 Communications

The seral interface connector is a standard D-type 9-pin female
plug-in, located at the top center of the rear of the instrument. Table 2-
1 lists the pinout of the connector.

Table 2-1 Connector Pinout

Pin | Name | Function Line

1 Gnd Ground (common) RS-232

2 TxD Transmit Data RS-232

3 RxD Receive Data RS-232

4 DTR Data Terminal Ready RS-232

5 |DSR |Data Set Ready RS-232

6 |TxD+ [+ TransmitData RS-422/RS-485
7 |RxD+ |+ Receive Data RS-422/RS-485
8 |TxD- [- Transmit Data RS-422/RS-485
9 |RxD- |- Receive Data RS-422/RS-485

For RS-485 communications, connect together pins 6-7 (TXD+ and
RXD+), and pins 8-9 (TXD- and RXD-).

For cable drawings, refer to Appendix C.

2.2.12 Ground Leakage (Option L)

Ground leakage connection is at terminals 26 and 27, using a special

ground leakage current transformer with 5SmA secondary current.
CURRENT INPUT CT 5A or 1A

K, L K, L, K3 L,

® e 6 6 006
®@ & ©

L4 Lz

@

z| ®
®

S / SHORTING
___/ SWITCH
GROUND LEAKAGE
L1 A TRANSFORMER

Figure 2-12 Ground Leakage Connection

Chapter 2 Installation and Interfaces 13
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2.2.13 Status Input (Option B)

This option provides eight dry contact (voltage-free) status input lines.
Connections are shown in Figure 2-13. The eight status inputs are
protected against voltage of up to 25 volts. External protection should
be added if greater protection is required.

D-TYPE 9 PIN
oI
y {)\CK1
9 O\CKZ
3 K3
" ~_ K4
5 K8
b —ooKS
8 ﬂ\CKB
9 COMMON
0102003

Figure 2-13 Status Input Connection

14 Chapter 2 Installation and Interfaces
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3 Setup . : “

NOTE: Setup is performed after installation is completed. To enable
setup, make sure that Dip Switch 3 on SW2 located at the top left of

the rear of the instrument (see Figure 2-3) is down (OFF).
3.1 Setup Procedure
3.1.1 Entering Setup Mode

On power up, the instrument is in display mode. Press SELECT to

enter the setup mode.

Setup is performed using windows 4, 5, and 6.

HARMONC POWER DIRECTION ANALYZER
vatace CURRS ATPA KEN T POWER

= |l _JEL

4 IE lw';cm ":—E" 10 j%
= e

B~ 18+ JH

= 0= 180
= I 1| B~ 1=

RETURNED / REACTWE £ NERGY

5
TOR MAX DEMAN D AX.OEMAND S ————

Window 4 displays the setup parameter code; window 6 (in some
cases, windows 5 and 6) display the value for that parameter. Use the

1 U keys to scroll between parameters.

Chapter 3 Setup
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3.1.2 Changing Parameter Values

Press SELECT again and the dot beside the parameter code will
disappear.

HARMONC POWER DIRECTION ANALYZ dot
YOLTAGE CURREMT /
|[ B CnF. =
K Ke KFACTDA WA XDEMAND
YOLTAGE - AMRENT
I =

Ka Ko Ka ICFAC TOR MAX DEMAND
YOLTAGE CLR RENT
e Mo K. EFACTOR MAXDE MARD

Use the T I keys to scroll to the desired value.

When the setup parameter is comrectly defined, press on the RESET
key and the dot will re-appear.

Press RESET again to retum to the display mode.

16 Chapter 3 Setup

Q-Pulse Id TMS1102 Active 10/12/2014 Page 86 of 622



Q-Pulse |d TMS1102

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

3.2 Wiring Mode: CnF
Choose from 4 wiring modes:

1) 30P 3-wire direct connection using 2 CTs

2) 4L-n 3-wire open delta connection using 2 PTs, 2 CTs

3) 3dir 4-wire WYE connection using 3 CTs, with or wi
PTs, using line-to-neutral values

thout

4) 4L-L 4-wire WYE connection using 3 CTs, with or without

PTs, using line-toine values

- Press SELECT,; the dot will disappear.

- Use the T U keys to scroll to the appropriate value.
- Press RESET; the dot will re-appear.

HARMONC POWER DIRECTION ANALYZER

APPA REN Y POWER

) [ =

=8

K-RACTOR MA X DEMAN O
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LA

Use the 1! key to move to the next setup parameter.
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3.3 Poténtial Transformer Ratio: Pt

Note: Pt must be defined before relay setpoint definition.

In a direct connection, at low voltage (up to 660V), the PT must be set
to 1. In the case of connection using PTs, the PT ratio must be
calculated.

Example: If the primary voltage is 165kV and the secondary is 110V,
the PT will be 165,000/110=1500.

- Press SELECT; the dot will disappear.

- Usethe 1 U keys to scroll to the appropriate value (1 - 6500 V).
- Press RESET; the dot will re-appear.

12— —
1| = = oy = o =

SROUND LEAKA G i

/e | i— =

290HD

TR

Use the 11 key to move to the next setup parameter.

3.4 Current Transformer: Ct

Notes: 1) Ct must be defined before relay setpoint definition.

2) For Option L, ground leakage is represented by Ct.G
This parameter defines the primary value of the Cumrent Transformer.
- Press SELECT; the dot will disappear.

-Use the T U keys to scroll to the appropriate value (1 - 50000 A).
- Press RESET; the dot will re-appear.

HARMONC POWER DRECTION ANALYZER

FALTOR

3 o i — =

1 = | =Y i

UMBALANC D CURRENT

L= e 2 — =

290D

M

-Use the T key to move to the next setup parameter.
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3.5 Maximum Power Demand Period: P

This parameter defines the average length time period over which
maximum demand is calculated.

- Press SELECT,; the dot will disappear.

-Use the 1 J keys to scroll to the appropriate value (1, 2, 5, 10, 15,
20, 30 or 60 minutes, or E for external synchronization).

- Press RESET; the dot will re-appear.

HARMONC POWER DIRECTION ANALYZER

¥ OLTAGE CURRENT APPARENT POWER

1 o ] —

MAX.DEMAND

"HIWH

ACTIVE POWER FRE QUE

0818 BL__H

WALDEM A0 UMBA LANC ED CURRENT
GROUND LEAKA GE(mA )

é IDF__JE]I 2 = | — ==

RETURNED / REAC TWE ENERGY 290HD

Use the 1 key to move to the next setup parameter.

3.6 Maximum Ampere Demand Period: AP

This parameter defines the average length time period over which
maximum ampere demand is calculated.
- Press SELECT; the dot will disappear.

- Use the T § keys to scroll to the appropriate value (0 - 1800
seconds; a '0’ value means that ampere demand will be calculated
each intemnal cycle).

- Press RESET; the dot will re-appear.

g NN:ONC POWER DIRECTION Mmmuum o
— I 8C~ | =018
) I — |2 — | —
= |I__15| BT w-
E mn Eu‘cmummo B NETURNED | NEAC TWE EMNERGY 290HD

Use the key to move to the next setup parameter.
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3.7 Relays

There are 4 relays in the instrument which can be associated with up to
9 setpoints. Three of the relays may also be used for puising (see next
page). The setpoint names are listed in the following table:

Setpoint | Description Unit Range
Name
hiu High voltage \ 0 - Vmax
LoU Low voltage \ 0 - Vmax
Cur High cument A 0 - Imax
PF Low total Power Factor lag 0-1.000
thD Total harmonic disturbance % 0-100
(voltage and current)
Acd High accumulated power kW 0 - Pmax
demand
Un.C or | High unbalanced current or A 0-Imax or
GrL High ground leakage current 0 - GLImax
(Option L)
rE.P High total reactive power import | kvar 0 - Pmax
AP.P High total apparent power kVA 0 - Pmax

Parameter limits:
Vmax (660V input) = (400k)V, where k=1 if no PT, or k=PT ratio if PT used
Imax (20% overrange) = 1.2 x CT primary current A
Pmax = (Imax x Vmax x 3)/1000 kW @ wiring mode 4L-n
Pmax = (Imax x Vmax x 2)/1000 kW @ wiring mode 4L-L, 30P, 3dir
GLimax = 1.2 x ground leakage CT primary cufrent mA

Wiring mode 4L-n: line-to-neutral voltages

Other wiring modes: line-to-line voltages

E HARMONC POWER DIRECTION ANALYZER

S = —
e e ——"
31— — =
 a— L

- Use the ' { keys to scroll to the desired setpoint.. Next to each
setpoint name appears the relay number 1, 2, 3 or 4. Dots appear in
the lower window if a setpoint value has not yet been defined.

- Press SELECT,; the dot after the relay number disappears and the
middle window displays ‘on'. This allows the user to set or change the
value at which the setpoint is activated. *

N
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-Use the T U keys to scroll to the value for the selected setpoint.

- Press SELECT; the middie window displays ‘on.d', indicating the time

delay until setpoint operation. This may take a value from 0.1 to 99.9
seconds.

- Use the T U keys to define the delay to operation.
- Press SELECT; the middle window displays 'OFF'.

-Use the T U keys to scroll to the value at which the displayed
setpoint will be released.

- Press SELECT; the middie window displays 'OFF.d", indicating the
time delay until setpoint release. This may take a value from 1 to 999
seconds.

- Press either: SELECT to move to another setpoint parameter, or
RESET to exit this relay and move to another
relay/parameter.

- Press RESET to exit the relay after all desired setpoint values are

defined; the dot re-appears, and ON setpoint values are displayed in
the lower window.

- Press RESET again to exit the parameter.
Use the fI key to move to the next setup parameter.

NOTE

To cancel both ON and OFF setpoints, press the fand U keys simultaneously.
A canceled setpoint can be re-instated by pressing either the I or Y key.
Pulses

Pulses may be defined for relays 1, 2 and 4. When one of these relays

is displayed, the pulsing value in Window 11 can be set, from 1 to 200
units per pulse.

Pulse Name Description Unit

Pul1: Ac.En Pulse 1 - Active Energy (import) kWh

Pul2: rE.En Pulse 2 - Reactive Energy (absolute) | kvarh

Puld: rEtE Pulse 4 - Returned Energy (export) kWh

* For high setpoints, the on (activating threshold) must be greater than the off
(release threshold), and vice versa for low setpoints.

3.8 Memory Buffer: buF

This parameter defines the number of measurements which will serve
as the basis for calculating average values of voltage, current and
power.
- Press SELECT; the dot will disappear.
-Use the T U keys to scroll to the appropriate value:

nor (normal) = 8 (for stable voltage and current situations)
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unSt (unstable) = 32 (for unstable voltage and current situations.
Readings in this mode will be slower.).
- Press RESET; the dot will re-appear.

HARNONIC POWER DIRECTION ANALYZER

T POWER

[ T (o] = —

1 € = —= r‘_I:':wEl
1 e —| ==

RETUIMED | SEACTIE EMERGY 290HD L

T,

Use the Tl key to move to the next setup parameter.

3.9 Reset: rSt

This parameter enables/disables the reset of energies and demands.
- Press SELECT; the dot will disappear.
-Use the T U keys to scroll to the appropriate value:

ON = reset function enabled; OFF = reset function disabled
- Press RESET,; the dot will re-appear.

HARMONC POWER DRECTION ANALYZER

1 = =] —=
1 —E WIEI r"“' m]@ 1

GROUMD LEAKA GEfmA}

1 = = =T

METURRED / RE ACTWE EMERGY

Hﬂlﬂiiiiliiiﬂiﬂ'lﬂw

Use the I key to move to the next setup parameter.

3.10 Baud Rate: br

This parameter defines the communication speed. Here, 3 display
windows are used.

- Press SELECT; the dot will disappear.
- Use the T U keys to scroll to the appropriate values:

middie window: number of bits and parity - 7TE, 8n, 8E
lower window: bits per second - 110, 300, 600, 1200, 2400, 4800 9600

22 Chapter 3 Setup

Active 10/12/2014

Page 92 of 622



SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manuall

Both values (windows) change simultaneously.
- Press RESET; the dot will re-appear.

HARMONC POWER DIRECTION ANALYZER
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- Use the T U keys to scroll to the appropriate value:
ASCII protocol: 0 - 32 Modbus protocol: 0 - 247
- Press RESET; the dot will re-appear.

HARMONIC POWER DIRECTION ANALYZER
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Use the 1 key to move to the next setup parameter.

3.12 Handshake Mode: H.Sh

Handshaking refers to a signal from the receiving device indicating its
readiness to receive data. Handshaking is achieved by means of either
hardware signals or software commands.

- Press SELECT; the dot will disappear.

- Use the T U keys to scroll to the appropriate value: sOFt or Hard
- Press RESET; the dot will re-appear.
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HARMOMC POWER DIRECTION ANALYZER
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Use the 1 key to move to the next setup parameter.

3.13 Communication Protocol: CoP

Here, 3 display windows are used.

middle window: protocol - ASCH (ASCI), Modbus (bin) or printer (Prat)
lower window: serial line - RS-232 (232), RS-422 (422) or RS-485 (4853)

Both values (windows) change simultaneously.
- Press RESET; the dot will re-appear.

HARMONC POWER ORECTION ANALYIER

IC_18_=_B__1=C__8

T

) ] — - |
_ - o N —umtmlﬁhll
1] /I |2 E— s |
Use the 1 key to move to the next setup parameter
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3.14 Analog Output: A (optional)

Up to 12 parameters may be assigned an analog output:
Parameter name Description

U.1 Voltage L1 /112
u.2 Volitage L 2 / L23
U3 Voltage L3/ L31
c.1 Current L1

c.2 Current | 2

c3 Current L3
AP.P Apparent Power
PF Power Factor
rE.P Reactive Power
Ac.P Active Power
Acd Active Power Accumulated Demand
Fr Frequency

‘A is the overall code for Analog Output and appears in the upper
window. The parameter selected for analog output appears in the
middle window; the value is displayed in the lower window.

HARMONC POWER DIRECTION ANALYZER

A PPA REN T FOWER

[ = =] —=

1/ N7 = | — = |

AC TIVE ENE RGY

1] = = | ===

WAX DEMAXO RETURNED | REACTWE ENERGY 290HD

I

- Use the 1 U keys to choose the parameter from the list above. The
selected parameter appears in the middle window.

- Press SELECT,; the dot will disappear from the 'A".
- Use the T J keys to scroll to the appropriate values:

0 (intemal analog output), or
1E - 12E (if 1 or 2 AX-8 analog expanders are connected).

The middle and lower windows change simultaneously.
- Press RESET; the dot will re-appear.
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To cancel an allocation of a specific parameter o Analog Output, press

SELECT and then press the up and down amrows simultaneously. A

row of dots will appear in place of the number.

Note: If you are not using an AX-8 Analog Expander, cancel all analog
output assignments so as not to disrupt communication.

The following table gives the range of values of the output parameters:

Parameter Value 4-20mA | 0-20mA Note
Voltage ov 4 mA O mA
No PT 660V 20mA 20mA
Voltage ov 4 mA 0 mA
via PT (144V*K)V | 20mA 20mA K = PT ratio
Current ov 4 mA 0 mA I(p} = rated
1.2 * Kp) 20mA 20mA primary
current of CT
Power factor -0.00 4 mA 0 mA
0.50 8 mA 5mA
1.00 12 mA 10 mA
0.50 16 mA 15 mA
0.00 20mA 20mA
Frequency 45 Hz 4 mA 0 mA
65 Hz 20mA 20mA
Active power kW VEI*nkW | 4mA 0 mA i
0 kW 12 mA 10 mA
V*1l®nkW 20mA 20mA
Reactive power kvar as for Active Power
Apparent power kVA 0 kVA 4 mA 0 mA .
V*1"nkvA | 20mA 20mA

Accum. max. demand

as for Apparent Power

** V, | are defined according to PT ratio and CT primary current.
For line-to-neutral voltage measurement, n=3; in all other cases, n=2.

26
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3.15 Real Time Clock: RTC

The RTC can be viewed on display page 5.

TO set the RTC:

From page 5 display, press SELECT. The month digits blink in window
2. From this point you are in the RTC Set mode.

-  Press SELECT to move between date and time windows; the
current selected value will blink.

- Usethe ft U keys to scroll to the appropriate values.
Page 5: Real Time Clock

ric

window 2

window 5

1"

29.93

jwi
i 13

2545

- Press RESET to save your setup and exit the RTC.

NOTE: If you wish to reset the seconds (window 6) to zero, you must
exit the RTC from the blinking seconds window. Exiting from any
other blinking window will cause the previous seconds setup to remain

in effect.

Chapter 3 Setup
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Values are displayed on 5 pages with 11 windows per page. Use the f
U keys to scroll through the pages. The display will return to page 1
after 30 seconds.

4.1 Display Pages

Page 1
Voltage Current Power Factor P:
999 9999 99.9 I 9999
—__ Voltage Current Active Power Froquency
999 9999 99999 99.9
Voltage Current Energy
999 9999 99999
Page 2
Voitage Maxi Ampere D d Reactive Power Maximum Demand kVA
999 99939 99.9 9999
Voltage d Maximum Demand kW Unbalanced currgnt '
999 9999 i 99999 \ 999
Voltage Maximum Ampere Demand Reactive Energy
999 9999 ‘ 99999

Note: For Option L, page 2 displays ground Ieakage current in place of
unbalanced current.

Page 3
K+Factor
.00 9.99
K-Factor
000 999 | | ...
K-Factor Retumed Enemy
000 9.99 -9993

Note: For Option B, this page displays the status of the 8 digital inputs.

28 Chapter 4 Display
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Page 4: Total Voitage and Current Harmonic Distortion

Voltage Cumont
999 99.9 thd
999 98.9
999 999

Page 5: Real Time Clock

ric

11. 29.93 date

13 2545 hour

4.2 Self-Test Diagnostics

The PMZ290HD periodically performs self-test diagnostics. If the
instrument fails the self-test diagnostics, it discards the last
measurement results, and an error code (from 1 to 8) is displayed for 2
seconds on all LEDs. Error code 8 represents Power Down (Normal).

if the instrument resets itself continuously, contact your local
distributor.

if the Powermeter malfunctions, it is recommended to switch the
machine OFF for one minute and then tum the instrument ON again.

4.3 RESET

When the RESET button is pressed continuously for more than 5
seconds, the following parameters are reset to zero:

Energy kWH

Retumed energy kWH

Reactive energy kVARH

To prevent unauthorized resetting, disable the reset function (see
Section 3.9).
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Appendix A: Technical Specifications

Input and Output Ratings

3 galvanically 1120V INPUT USING PT (up to 120+20% V line-to-
isolated voltage |(option line voltage)
inputs U) Burden: <0.01 VA

660 V DIRECT INPUT (up to 660 V line-to-line

voltage or up to 550 V line-to-neutral voltage)
- Burden: < 0.3 VA

3 galvanically |1 A  INPUT via CT with 1 A secondary output
isolated current Burden: < 0.15 VA
inputs

Measurement up to 1.2 A RMS, 1.76A amplitude
Overoad withstand: 2 A RMS continuous, 30 A
RMS for 1 second

5A  INPUT via CT with 5 A secondary output
Burden: < 0.15 VA
Measurement up to 6 A RMS, 8.8A amplitude
Overload withstand: 10 A RMS continuous, 150A
RMS for 1 second

1 galvanically

5mA input via CT with 5mA secondary output

isolated ground |Burden: < 0.1 mVA

current input Overload withstand: 30mA RMS continuous, 400mA
(Option L) RMS for 1 second

External Optically isolated, dry contact sensing input (voltage-
synchronization |free)

input

Status inputs |8 dry contact sensing inputs (voltage-free);, +5 VDC
(Option B) internal power supply

Relay outputs |3 relays rated at 5A, 250 VAC, 2 contacts (SPST

Form A)

1 relay rated at 5A, 250 VAC, 3 contacts (SPDT
Form C)

Real Time Clock|Accuracy: about 1 minute per month @ 25°

Communication |One optically isolated serial port
EIA RS-232, RS-422, and RS-485 standards
CONNECTOR: 9-pin female D-type
30
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Input and Output Ratings

Analog output  |Range 0-20 mA/4-20 mA (upon order)
CMV lsolation 1500 V RMS
Offset Temperature  +300 nA/°C
Non-Linearity +0.02%
Accuracy 0.06% FS
Offset +100 pA
Maximum Load 510 Q)
Power Supply 15 - 30 VDC, external
Display High-brightness seven-segment digital LEDs, 11
windows. A total of 3 pages with simultaneous
display of up to 11 parameters.
Voftage and Standard 9.52 mm pitch (UL recognized)
current input Screw M 3
terminals Maximum wire diameter 2.591 mm (10 AWG)
Service Standard 5 mm pitch (UL recognized XCFR2)
terminals Screw M2.6
Maximum wire diameter 2 mm (12 AWG)
Power supply 88-138V AC, 176-265VAC, 50/60 Hz, 20 VA
9.6-19V DC
19-37v DC 15
37-72V DC w
88-138V DC
176-265V DC
Environmental Conditions
Operating -20°C to 60°C (4°F to 140°F)
temperature
Storage -25°C to 80°C (-13°F to 176°F)
temperature
Humidity 0 to 95% non-condensing
Construction
Instrument body |CASE ENCLOSURE: plastic ABS

(UL recognized QMFZ2)
FRONT PANEL: plastic polycarbonate

Instrument weight 12.65 kg (5.83 1bs.)

Standards

UL File #£129258(N)
CE-EMC: 89/336/EEC as amended by 92/31/EEC and 93/68/EEC
CE-LVD: 73/23/EEC as amended by 93/68/EEC and 93/465/EEC
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Measurement Specifications

Parameter, units | Full scale Accuracy, % Range Resolution @ range
Rdg FS |Conditions Front panel display - Comm.
Voltage, V 120VXPT @| Forln 0.25 10% to 120%)]0 to 999,000 1V@11t0999V
120V or| reading and FS <1% @ 1,000 to 999,000 V
380vxPT @] for 30P
660V wiring mode
For LL
208VXPT @] reading
120V or| except 30P
660VXPT @ wiring mode
660V
Line current, A CT primary current 0.25 2% to 120%FS (0 to 60,000 1A @ 1t09,999 A
<0.1% @ 10,000 to 65,000A
Active power, kW 10.36xPTXCT @ 120V input 0.5 [PF1>205 ©® |Oto 1 kW @ 1 to 99,999/-9.999 1 kW
0,
1.14xPTXCT @ 660V input + 2,147,000 <0.01% @ 100 to 2,000 MW
<0.1% @ -10 to -2,000 MW
Reactive power, kvar|0.36xPTxCT @ 120V input 0.5 |PF|<0.9 © |Oto 1 kvar @ 110 99,999/-9.999 {1 kvar
[+)
1.14xPTXCT @ 660V input + 2,147,000 <0.01% @100 to 2,000Mvar
<0.1% @ -10 to -2,000 Mvar
Apparent power, 0.36xPTXCT @ 120V input 0.5 |PF| 205 ® [0t02,147,000 |1kVA @ 1to 9,999 1 kVA
kVA 0 v
1.14xPTxCT @ 660V input <0.1% @ 101t0 2,147 MVA
32 Appendix A: Technical Specifications
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Measurement Specifications

Appendix A: Technical Specifications

Active 10/12/2014

Parameter, units | Full scale Accuracy, % Range Resolution @ range
Rdg FS |Conditions Front panel display Comm.

Power factor 1 2 IPF| 20.5 -0.99t0 +1.00 [0.01 0.01
Unbalanced (neutral)| CT primary current 0.5 2% to 120%]0 to 60,000 1A@ 110999 A 1A
current, A FS <1% @ 1,000 to 60,000 A
Ground leakage Ground leakage primary 0.5 2% t0 120% FS |1TmA @ 1 to 9,999 mA 1mA
current, mA current <0.1% @ 10,000 to 60,000 mA
Frequency, Hz 0.1 45.0 to 65.0 0.1 Hz 0.1 Hz
Ampere demand, A As for current
kW demand, kW As for kW
kVA demand, kVA As for kVA
Active energy 1 typical 0to 1 kWh @ 0 to 99,999 kWh 1 KWh
(import), kWh 99,999 MWh 10kwh @ 100 to 999.99 MWh

0.1MWh @ 1000 to 9999.9

MWh

1TMWh@10,000 to 99,999MWh
Reactive energy, 1 typical -9,999 to as Active energy 1
kvarh 99,999 Mvarh kvarh
Returned energy, 1 typical 01t0-9,999 kWh [1 kWh @ 0 to -9999 kWh 1
kwh 10 kWh @ -10 t0 -99.99 MWh |, \wh

100kWh@ -100 to -999.9 MWh

TMWh @ -1000 to -9999 MWh

33
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Measurement Specifications

Parameter, unlts | Full scale Accuracy, % Range Resolution @ range
Rdg FS |(Conditions Front panel display Comm.

Total harmonic 100 1.5 21% FSV (FSH){0 to 100 0.1 0.1

distortion, %U, (14}

K-factor 996.9 5 typical gg% to 100%|1.0 to 999.9 0.1 0.1

Voltage harmonics, (100 1 0.2xESV |Uy2 10% FSV |010 100 0.01 0.01

% U, Uy

l(;L:rremt harmonics, |100 1 0.2x % ly2 10% FSI {0 to 100 0.01 0.01
oty 1

Harmonic voltage, V |as for voltage 1 0.2 Uyz 10% FSV as for voltage

Harmaonic current, A 1as for current 1 0.2 12 10% FSI as for current

Harmonic kW as for kW 1 0.2 as for kW

Harmonic kvar as for kvar 1 0.2 as for kvar

;—fa:monic power as for power factor 2 typical as for power factor

actor

34
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Key:
PT - external potential transformer ratio
CT, CT primary current - the primary current rating of the external current transformer

FSV - voltage full scale
FSI - current full scale
U, - voltage fundamental
I1 - current fundamental

® @ 10% to 120% of voltage full scale and 2% to 120% of current full scale

NOTES
1. Accuracy is expressed as * (percentage of reading + percentage of full scale) + 1 digit. This does not include inaccuracies
introduced by the user's potential and current transformers.

2. These specifications assume voltage and current waveforms with THD < 5% (except harmonic measurements) and an
operating temperature of 20 to 26 °C.

Appendix A: Technical Specifications 35
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Appendix B: Communication Cable
Drawings "

RS-232
25-pin Computer Connector, Hardware Handshake
| 1 GND GND .
Powermeter 2 L Rx 3 IBM PC/Cormpatible
DBS male 3 Rx Tx > DB25 female

4 | DIR DSR { g | ___

I
5 DSR DIR 20— _ _}

Note: For software handshake, short between pins 6 and 20; do not
connect to pins 4, 5.

9-pin Computer Connector, Software Handshake

T].GND GND I
Powermeter > |-X Rx_ [77] 1M PCiCompaible
DB9 male 3 Rx Tx 3 DB9 female
4 POTR____ _ DSR [ ¢
5 LOSR_____ | DIR } 4

Note: For hardware handshake, connect to pins 4, 5; do not short
between pins 6 and 4.

Printer Connector - Example

1 GND GND 7
T
2 = Rx_ 13
Powermeter 3 Rx Tx 2 Pnnter
DB9 male 4 DTR CT8 5 DB25 female
RTS 6
36 Appendix B: Communication Cable Drawings
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RS-422
25-pin Computer Connector
DB9 male DB25 female
connector : connector
#1
TxD RxD
6 3
To PM230HD «— | 7 |-°X0 O T
xD- RxD-
8 T 15
9 RxD- TxD- 14 — To IBM
PC/Compatible
RTS | 4
#2 cts |
TxD .
6 D RTS- |76
To PM290HD «— | 7 CTS-
TxD 17
8 -
9 | RxD-
#32
110 |
To PM290HD «— | 7 | .RXD
8 TxD-
9 RxD-
Appendix B: Communication Cable Drawings 37
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9-pin Computer Connector

DB9 male DB9 female
connediar connector
#1
TxD RxD
6 8
To PM29OHD «— | 7 |0 LI Y
. RxD-
a D 9
9 RxD- TxD- 5 — To BM
PCCompatible
RTS |5
#2 c1s |7
<D
6 D RIS-|
To PM290HD «— 1 7 1 .
CTS 6
8 TxD-
g } RxD-
#32
oo |
6 |
To PM290OHD +— | - RxD
a TxD-
g RxD-
38 Appendix B: Communication Cable Drawings
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RS-485
25-pin Computer Connector
0B9 male DB25 femate
connactor connector
#1
s TxD RxD 3
To PM290HD «— 7 RxD TxD 2
8 TxDH RxD- 15
9 RxD; TxD- 14| —* IBM PC/Compatible
RIS | 4
#2 cTs [
: TxD
18 RTS-
To PM290HD +— RxD 16
‘ 7 cTs- 7
8 TxD-
9 RxD
#32
TxD |.
To PM290HD +— 6 RxD
7
TxD-
8
9 RxD-
RS-485 25 pin
Appendix B: Communication Cable Drawings 39
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9-pin Computer Connector

DEB9 rale D89 female
connector connector
: TxD RxD
6 8
RxD TxD
ToPM29oHD «— | 7 4
8 TxD- RxD- 9
9 RxD- TxD- 5 | — IBM PC/Compatible
RIS | 2
#2 cTs [
TxD
| 6 YD RTS- 3
, X
8 TxD-1 |
9 RxD-
#32
' TxD
ToPM29eHD «— | 6
RxD
7 e s
8 JxD- >
o] RXD:___“
RS485 Opin
40 Appendix B: Communication Cable Drawings
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ADANGER

Rotating shafts and electrical equipment can
be hazardous. Perform all electrical work in
conformance with the National Electrical Code
(NEC) and all local regulations. Installation,
start-up and maintenance should be
performed only by qualified personnel.

Factory recommended procedures, included in this manual,
should be followed. Always disconnect electrical power
before working on the unit.

Although shaft couplings or belt drives are generally not
furnished by the manufacturer, rotating shafts, couplings and
belts must be protected with securely mounted metal guards
that are of sufficient thickness to provide protection against
flying particles such as keys, bolts and coupling parts. Even
when the motor is stopped, it should be considered “alive”
as long as its controller is energized. Automatic circuits may
start the motor at any time. Keep hands away from the output
shaft until the motor has completely stopped and power is
disconnected from the controller.

Motor control equipment and electronic controls are
connected to hazardous line voltages. When servicing drives
and electronic controls, there will be exposed components
at or above line potential. Extreme care should be taken to
protect against shock. Stand on an insulating pad and make
it a habit to use only one hand when checking components.
Always work with another person in case of an emergency.
Disconnect power whenever possible to check controls or
to perform maintenance. Be sure equipment is properly
grounded. Wear safety glasses whenever working on electric
control or rotating equipment.

Safety Guidelines

1. Thedrive must be disconnected from the AC line before
any service work is done.

2. The "Stop/Off" key on the local control panel of the drive
does not disconnect the equipment from the AC line
and is not to be used as a safety switch.

3. Coarrect protective grounding of the equipment must be
established. The user must be protected against supply
voltage and the motor must be protected against
overload in accordance with applicable national and
local regulations.

4. Ground currents are higher than 3 mA.

Warnings Against Unintended Start

1. While the drive is connected to the AC line, the motor
can be brought to a stop by means of external switch
closures, serial bus commands or references. If personal
safety considerations make it necessary to ensure that
no unintended start occurs, these stops are not
sufficient.

2. During programming of parameters, the motor may
start. Be certain that no one is in the area of the motor
or driven equipment when changing parameters.

3. Amotor that has been stopped may start unexpectedly

if faults occur in the electronics of the drive, or if an
overioad, a fault in the supply AC line or a fault in the
motor connection or other fault clears.

4. Ifthe “Local/Hand" key is activated, the motor can only
be brought to a stop by means of the “Stop/Off" key or
an external safety interlock.

NOTE
It is responsibility of user or person installing
drive to provide proper grounding and branch
circuit protection for incoming power and
motor overload according to National
Electrical Code (NEC) and local codes.

The Electronic Thermal Relay (ETR) is UL listed. VLTs provide
Class 20 motor overload protection in accordance with the
NEC in single motor applications, when parameter 117 is
set for "ETR TRIP 17, “ETR TRIP 2", "ETR TRIP 3", or “ETR
TRIP 4", and parameter 105 is set for rated motor
(nameplate) current. .

ADANGER

Touching electrical parts may be fatal — even after equipment has
been disconnected from AC line.To be sure that capacitors have
fully discharged, wait 14 minutes for 220 and 500 V units, wait. 30
minutes for 550-600 V units after power has been removed before
touching any internal component. |

Active 10/12/2014
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Introduction

About This
Manual

Assumptions

What You
Should
Already Know

This manual provides comprehensive
instructions on the installation and set up of
the Modbus RTU option card for the VLT 5000
and VLT 8000 Adjustable Frequency Drives to
communicate over a Modbus network.

For specific information on installation and
operation of the adjustable frequency drive,
refer to the VLT Operating Instructions.

This manual is intended to be used for both
instruction and reference. It only briefly
touches on the basics of the Modbus RTU
protocol whenever necessary to gain an
understanding of the Modbus RTU option card
for the VLT.

This manual is also intended to serve as a
guideline when you specify and optimize your
communication system. Even if you are an

experienced Modbus programmer, it is
suggested that you read this manual in its
entirety before you start programming since
important information can be found in all
sections.

This manual assumes that you have a
controller that supports the interfaces in this
document and that all the requirements
stipulated in the controller, as well as the

VLT 5000/6000 Adjustable Frequency Drive,
are strictly observed, along with all imitations
therein.

The VLT Modbus RTU option card is designed
to communicate with any controller that
supports the interfaces defined in this

document. It is assumed that you have full
knowledge of the capabilities and limitations of
the controlier.

MG.10.P2.22
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Modbus
RTU
Overview
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The common language used by ali Modicon
controllers is the Modbus RTU protocol. This
protocol defines a message structure that
controllers will recognize and use, regardless
of the type of networks over which they
communicate. It describes the process a
controller uses to request access to another
device, how it will respond to requests from
the other devices, and how errors will be
detected and reported. it establishes a
common format for the layout and contents
of message fields.

During communications on a Modbus RTU
network, the protocol determines how each
controller will know its device address,
recognize a message addressed to it,
determine the kind of action to be taken,
and extract any data or other information
contained in the message. If a reply is
required, the controller will construct the
reply message and send it.

Controllers communicate using a master-

slave technique in which only one device
(the master) can initiate transactions (called

MG.10.P2.22
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‘queries’). The other devices (slaves) respond
by supplying the requested data to the
master, or by taking the action requested in
the query.

The master can address individual slaves,
or can initiate a broadcast message to all
slaves. Slaves return a message (called a
‘response’) to queries that are addressed to
them individually. Responses are not returned
to broadcast queries from the master.

The Modbus RTU protocol establishes the
format for the master’s query by placing into
it the device (or broadcast) address, a function
code defining the requested action, any data
to be sent, and an error-checking field. The
slave’s response message is also
constructed using Modbus protocol. It
contains fields confirming the action taken,
any data to be returned, and an error-
checking field. If an error occurred in receipt
of the message, or if the slave is unable to
perform the requested action, the slave will
construct an error message and send it in
response. '
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Mounting Hole

3-Pin
RS-485 Connector

LEDs

Mounting Hole

Address and Termination
9-Input Dip Switch

Baud Rate and Parity
8-Input Dip Switch

6-Pin Connector
to VLT Terminals

VLT Modbus RTU Option Card

6 MG.10.P2.22 VLT is a registered Danfoss trade mark
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Modbus The Modbus communication protocol accesses e Ensure that inputs 1-3 are set to ON (default
RTU Option the internal VLT Danqus FC protocol to control setting) to select the 9600 baud rate.
Card Baud the drive through serial communications. The * Ensure that inputs 4 and 5 are set to ON
Modbus-to-FC interface uses 8600 Baud, 8 (default setting) to select even parity.
Rate and Bits, Even Parity, 1 Stop Bit.
Parity Switches 6-8 are unassigned reserved
Settings The Modbus option card has a baud rate and switches. Their setting does not matter.
parity 8-input dip switch. For Modbus
networks operating with Modbus-to-FC NOTE
properties, set switch positionsin accordance Set baud rate and parity switch
with the following instructions. For Modbus settings prior to installing Modbus
networks operating at other than with RTU option card for ease of
Modbus-to-FC properties, determine switch access.

positions from the tables provided below.

ON

B || ore

Default
9600, 8N ON ON ON ON ON N/A N/A N/A
4800, 80 OFF ON ON OFF ON N/A N/A N/A
19200, 8E ON OFF | .ON OFF OFF N/A N/A N/A

N

1200 OFF | OFF ON O OFF ON

! -2400 -OFF["ON~| OFF| [ 'E 7| OFF | OFF
' 4800 OFF | ON ON
9600 ON | OFF | OFF
19200 ON OFF ON
9600 ON | ON_[ OFF
9600 ON ON ON

VLT is a registered Danfoss trade mark MG.10.P2.22 7
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Modbus
RTU Option
Card
Network
Address
Settings

VLT
Parameter
Settings

The Modbus RTU option card has an address
and temination 9-input dip switch. The Modbus
network address for the VLT is set by dip switch
positions on the switch. Pin 9 is an ON/OFF
switch for network termination. DIP switch
positions are read on power-up only, so position
changes will not be recognized untit the next
power-up.

» Set the Modbus address for the VLT in

accordance with the table below. The
default input setting is for ADDRESS 1 and
termination ON.

LTTIET R

Address and Termination

Default
01 ON OFF OFF OFF OFF OFF OFF OFF ON
55 ON OFF ON OFF ON OFF ON OFF ON
AA OFF ON OFF ON OFF ON QOFF ON ON
F7 ON ON ON OFF ON ON ON ON ON

Address input Selection

The Modbus RTU option card interface to the
VLT 5000 and VLT 6000 Adjustable Frequency
Drive FC protocol requires drive parameter
values selected as shown. They are the default
settings for those parameters and probably
require no change o operate the drive using
Modbus. The Modbus RTU option card always
transmits to the drive in which it resides as
address one (001). See the VLT Operating
Instructions for details on selecting and
changing parameter values, if necessary.

MG.10.P2.22

VLT 5000

Parameter 500, Address: 001
Parameter 501, Baud Rate: 9600 baud

VLT 6000

Parameter 500, Protocol: FC protocol
Parameter 501, Address: 001
Parameter 502, Baud Rate: 9600 baud

VLT is a registered Danfoss trade mark I
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Modbus
RTU Option
Card
Environmental
Requirements

Environmental requirements for the Modbus
option card are listed below.

Operating femberature '

Storage temperature

-40° Fto +176° F (-40° C to + 80° C)

Humidity

5% to 95% relative, non-condensing

Installation The following section describes the installation
procedures for the Modbus RTU option card. &CAUTIO N
For additional information on installation and Electronic components of VLT
operation of the VLT, refer to the VLT Operating adjustable frequency drive and
Instructions. Modbus option card are sensitive
to electrostatic discharge (ESD).
: ESD can reduce performance or
ADANGER destroy sensitive electronic
VLT adjustable frequency drive components. Follow proper ESD
contains dangerous voltages procedures during installation or
when connected to line voltage. servicing to prevent damage.
After disconnecting from power
line, wait at least 14 minutes for
220 and 500V units, for 550-600V
units wait at least 30 minutes ACAUTION
before touching any electrical It is responsibility of user or
components. installer of VLT adjustable
frequency drive to provide proper
grounding and motor overload
&WARN I N G and branch protection according
to National Electrical Codes and
Only a competent electrician local codes.
should carry out electrical
installation. Improper installation
of motor or VLT can cause
equipment failure, serious injury
or death. Follow this manual,
National Electrical Codes and
local safety codes.
VLT is a registered Danfoss trade mark MG.10.P2.22
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1. Access to
Control
Card
Cassette

2. Disconnect
Control

Card
Cassette

3. Remove
Cassette
and Ribbon
Cables

10

IP20/NEMA 1 Drives:

Remove Local Control Panel (LCP) by
puiling out from top of display (A) by hand.
LCP connector on panel back will
disconnect.

Remove protective cover by gently prying
with a screw driver at notch (B) and lift
cover out of guide pin fittings.

IP54/NEMA 12 Drives:
Open front panel of drive by loosening
captive screws and swing open.
Disconnect Local Control Panel (LCP)
cable.

Remove control wiring by unplugging
connector terminals (A).

Remove grounding clamps (B) by removing
two screws holding each in place. Save
screws for reassembly.

Loosen two captive screws {C) securing
cassette to chassis.

©

Lift control card cassette from bottom.
Unplug two ribbon cables (A) and (B) from
VLT control board.

Unhinge cassette at top to remove.

NOTE
Ribbon cables will need to be-
reconnected to same connec-
tions from which removed.

MG.10.P2.22
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4. Secure
Modbus
RTU Option
Card

5.Wire
Modbus
RTU Option
Card
Connector
to VLT
Terminais

6. Install
Ribbon
Cables

T is a registered Danfoss trade mark
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e On back of cassette, insert edge of
Modbus RTU option card into siot at side
of cassette (A).

e Secure opposite side of card with 2
self-tapping screws provided (B).

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manuall

NOTE
Use 0.5 to 1.00mm? Cable (18 to
22 AWG). Torque terminals to 0.5-
06 Nm (5 in-lbs). Modbus RTU
interface connector terminais 5
and 6 are spares.

e Wire Modbus interface connector (24 V
power) pin 1 to VLT terminal 12 or 13.

¢ Wire Modbus interface connector (RTxD+)
pin 2 to VLT terminal 69.

*  Wire Modbus interface connector (com)
pin 3 to VLT terminals 20 and 61.

*  Wire Modbus interface connector (RTxD-)
pin 4 to VLT terminal 68.

* Plug Modbus interface connector into
bottom of Modbus option card.

Pin 1

24V in
RTxD
Com
RTxD'

NANENENENENY

DT

to terminal 12 or 13
to terminal 69 (-)

to terminals 20 and 61
to terminal 68 (+)
(spare)

(spare)

NOTE
Ribbon cables must be recon-
nected to same connections from
which removed.

» Connect control card cassette to hinge at
top of drive.
e Connectribbon cables.

MG.10.P2.22
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7. Install Fasten control card cassette by alternately
Control Card tightening two captive screws (A).
¢ Route control wires through clamp
fasteners (B) and secure clamps with two ©)
screws. N
¢ Connect controt terminals {C) by firmly N
pressing them into connector receptacles. AN

Cassette

IP20/NEMA 1 Drives

¢ Install LCP by sliding bottom into guide slots
oncradle, then press into place ensuring that
connector on back of LCP is engaged.

* Replace protective cover by positioning
guide pins at bottom of cover into holes in
bottom of chassis and snap top of cover
into place.

IP54/NEMA 12 Drives
¢ Plug cable from LCP into connector on
main control card.

8. Plugin » Connect Modbus signal wire (RTxD+) to
Terminal pin 1 of RS-485 terminal block.
Connector Connect Modbus signal wire (Com) to pin

—I@ | RTxD' ()

2 of RS-485 terminal block. :
r__
1

S| com
S| ATxD ()

» Connect Modbus signal wire (RTxD-) to pin

3 of RS-485 terminal! block. Pin
* Plug RS-485 terminal block into connector

at right side of Modbus option card. RS-485 Connector

IP54/NEMA 12 Drives
* Close front cover panel and fasten with
captive screws.

12 MG.10.P2.22 VLT is a registered Danfoss trade mark ’
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Status LEDs

Option Card
Operability
Loop Back
Test

VLT is a registered Danfoss irade mark
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The Modbus RTU option card has two LEDs.
One LED is used as a status for Modbus
communications and the other as a status for
VLT drive communications. Both LEDs use the
same communications pattems. On power up,
each LED state is flashed on for 250
milliseconds (Red, Green, Qrange, Off). The
VLT LED powers up first, then the Modbus

LED. After power up, the following are the only
valid states:

* Flashing Green (1 Hz): Communications
onfine (VLT LED) or receiving data (Modbus
LED)

* Fashing Red (1 Hz): Communications time
out

¢ Solid Red: Major fault, communications
haited

000000

__pnledg

Modbus LED
VLT LED

Aloop back test to confirm Modbus RTU option
card operability can be performed. The option
card must be removed from the adjustable
frequency drive to gain access to the 8-input
dip switch for baud rate and parity and to
rewire the option card connectors.

ADANGER

Ensure that power has been
removed from adjustable fre-
quency drive for a minimum of 14
minutes for 220 and 500V units
and 30 minutes for 550-600V units
to allow voltage to dissipate.

* Remove the option card in accordance
with the procedures described in the
installation section of this manual.

e Setthe dip switch-positions in accordance

with the table below.

e Remove all wiring from both the 6-pin
option card connector and the 3-pin
RS-485 connector.

* Wire the 6-pin option card connector to
the 3-pin RS-485 connector as described
below.

6-Pin Connector  RS-485 Connector

Pin 2 to Pin 3
Pin 3 to Pin 2
Pin 4 to Pin 1

e Apply power to the unit.

After the normal status LED check at
power-up (see Status LEDs), the loop back
test sets both LEDs to orange for a successful

fest and red if the test fails.

SwWi1 | SW2 | SW3 | Sw4

SW5 | SW6 | SW7 | Sws

ON ON ON | OFF

OFF | ON ON ON

Loop Back Test Switch Positions

MG.10.P2.22
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Remote
Terminal
Unit

Modbus
Message
Structure

Modbus
Message
Structure
(continued)

14

The controtliers are setup to communicate on
the Modbus network using RTU (Remote
Terminal Unit) mode, with each 8-bit byte ina

Coding System:

message contains two 4-bit hexadecimal
characters. The format for each byte is shown
below.

8-bit binary, hexadecimal 0-9, A-F

Two hexadecimal characters contained in each 8-bit
field of the message

Bits Per Byte: 1 start bit

8 data bits, least significant bit sent first
1 bit for even/odd parity; no bit for no parity
1 stop bit if parity is used; 2 bits if no parity

Error Check Field:

Cyclical Redundancy Check (CRC)

A Modbus message is placed by the
transmitting device into a frame with a known
beginning and ending point. This allows
receiving devices to begin at the start of the
message, read the address portion, determine
which device is addressed (or all devices, if
the message is broadcast), and to know when
the message is completed. Partial messages
are detected and errors set as a result.

The allowable characters transmitted for all
fields are hexadecimal 0-9, A-F. The adjustable
frequency drives monitor the network bus
continuously, including ‘silent’ intervals. When

the first field (the address field) is received,
each drive or device decodes it to determine
whether it is the addressed device.

Modbus messages addressed to zero are
converted to broadcast messages using the
FC protocol. No response is needed on
broadcast messages.

To ensure the attribute data returned is the
mast current, each attribute access must
include one attribute only.

A typical message frame is shown below.

Start Address | Function

Data CRC Check End

T1-T2-T3-T4 8 Bits 8 Bits

n x 8 Bits

16 Bits T1-T2-T3-T4

Typical Modbus Message Structure

Start/Stop Field

Messages start with a silent interval of at least
3.5 character times. This is implemented as a
multiple of character times at the 9600
network baud rate {shown as Start T1-T2-T3-
T4). The first field then transmitted is the device
address. Following the fast_transmitted
character, a similar interval of at least 3.5
character times marks the end of the
message. A new message can begin after this
interval.

The entire message frame must be
transmitted as a continuous stream. If a silent
interval of more than 1.5 character times

MG.10.P2.22

occurs before completion of the frame, the
receiving device flushes the incomplete
message and assumes that the next byte will
be the address field of a new message.

Similarly, if a new.message begins earlier that
3.5 character times following a previous
message, the receiving device will consider it
a continuation of the previous message. This
will set an error, since the value in the final
CRC field is not valid for the combined
messages.

VLT is a registered Danfoss trade mark
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Modbus
Message
Structure
(continued)
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Address Field

The address field of a message frame contains
8 bits. Valid slave device addresses are in the
range of 0 — 247 decimal. The individual slave
devices are assigned addresses in the range
of 1-247. (Ois reserved for broadcast mode,
which all slaves recognize.) A master
addresses a slave by placing the slave address
in the address field of the message. When
the slave sends its response, it places its own
address in this address field to let the master
know which slave is responding.

Function Field

The function field of a message frame contains
8 bits. Valid codes are in the range of 1 - 255
decimal. (See Appendix A for a description of
supported Modbus functions.) When a
message is sent from a master to a slave
device, the function code field tells the slave
what kind of action to perform.

When the slave responds to the master, it uses
the function code field to indicate either a
normal {error-free) response, or that some kind
of error occurred (called an exception
response). For a normal response, the slave
simply echoes the original function code. For
an exception response, the slave returns a
code that is equivalent to the original function
code with its most-significant bit set to a logic
1. In addition, the slave places a unique code
into the data field of the response message.
This .tells the master what kind of error
occurred, or the reason for the exception. See
the Exception Codes section in this manual
for definitions.

Data Field

The data field is constructed using sets of two
hexadecimal digits, in the range of 00 to FF
hexadecimal. These are made from one RTU
character. The data field of messages sent
from a master to slave device contains
additional information which the slave must

use.to take.the.action-defined-by the function'

code. This can include items like discrete and
register addresses, the quantity of items to
be handled, and the count of actual data bytes
in the field. The data field can have a length of
Zero.

MG.10.P2.22
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CRC Check Field

Messages include an error-checking field that
is based on a cyclical redundancy check
(CRC) method. The CRC field checks the
contents of the entire message. It is applied
regardless of any parity check method used
for the individual characters of the message.
The CRC value is calculated by the
transmitting device, which appends the CRC
as the fast field in the message. The receiving
device recalculates a CRC during receipt of
the message and compares the calcuiated
value to the actual value received in the CRC
field. If the two values are not equal, an error
results.

The error checking field contains a 16-bit
binary value implemented as two 8-bit bytes.
When this is done, the low-order byte of the
field is appended first, followed by the high-
order byte. The CRC high-order byte is the
last byte sent in the message.

Coil/Register Addressing

All data addresses in Modbus messages are
referenced to zero. The first occurrence of a
data item is addressed as item number zero.
For example:

The coil known as ‘coil 1" in a programmable
controller is addressed as coil 0000 in the data
address field of a Modbus message. Coil 127
decimal is addressed as coil 007E,, {126
decimal).

Holding register 40001 is addressed as
register 0000 in the data address field of the
message. The function code field already
specifies a ‘holding register’ operation.
Therefore, the ‘AXXXX' reference is implicit.
Holding register 40108 is addressed as
register 0068, , (107 decimal).

15
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Translation
from
Modbus
RTU
Protocol to
FC Protocol

16

Refer to Serial Communication for FC Protocol
inthe VLT Operating Instructions for details on
the Danfoss FC protoco! used for Modbus serial
communication within the VLT 5000/V/LT 6000
Adjustable Frequency Drive.

Parameter Block

PKE

PKE contains AK with the parameter
commands and replies, and PNU with the
parameter number. The AK value is
determined by the Modbus function code. Coil
65 decimal determines whether data written
to the drive are stored in EEPROM and RAM
{coil 65 = 1) or just RAM (coil 65 = 0). PNU is
translated from the register address contained
in the Modbus read/write message. The
parameter number is translated to Modbus
as (10 x parameter NUMBEN) ;o -

IND

IND contains the index. The index is used,
together with the parameter number, for
read/write access. Index has 2 bytes - a low
byte and a high byte. However, only the low
byte is used for indexing. The high byte is used
for reading and writing text. IND is set by a
register in Modbus (40001,,). IND must be
cleared by the Modbus master after reading/
writing text.

PWE contains the parameter value. The
parameter vaiue block consists of 2 words (4
bytes). The value depends on the command
given (AK). PWE is zero filled on reads. On
writes, PWE is filled with the data field of the
Modbus write message.

PCD,/PCD,

PCD contains the process word block. The
parameter value block consists of 2 words (4
bytes). The process word block is divided into
two blocks of 16 bits and is stored in Modbus
as status coils. The mapping of the PCD is
shown below.

Process Block Updates

Upon every write to the PCD colls, the process
block is written to the drive and returned from
the drive. On parameter reads and writes, the
PCD is deactivated on messages from the
Modbus option card to the drive. The PCD
coils are updated on response messages from
the drive to the Modbus option card.

Text Blocks

Parameters stored as text strings are
accessed the same as the other parameters
except PWE is replaced with the text block.
The maximum text block size is 20 characters.
If a read request for a parameter is for more
characters than the parameter stores, the
response is space filled. if the read request
for a parameter is for less characters than the
parameter stores, the response is truncated.

PCD;,

PCD,

Control packet
{master — slave)

Control word
(CO“S 1- 16)})}50

Reference value
(CO“S 17 - 32)05(;

 Reply packet
(slave — master)

| . Statusword . __
(Coils 33 — 48)pec

_Given_output frequenc
(CO“S 49 — 64)DEC

PCD Mapping

MG.10.P2.22
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FC Protocol
Control
Word Bit
Descriptions

Conversion
Factor

Memory
Mapping
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Control Word Bit Descriptions

Pk

00 1} Preset Ref. LSB

01 0 Preset Ref. MSB

0z 1 DC Brake ng DC Brake
03 [¢] Coast Sto no Coast Stop
04 1 "Quick™ Stop | no "Qulck” Sto
05 4 Freeze Freq. no Freeze Freq.
06 Q Ramp Stop Start

o7 a no Reset Reset

08 Q no Jo Joag

09 Q no function

10 1 Data Not Valid Data Valid
11 0 Relay 1 OFF Relay 1 ON
12 2] Relay 2 OFF Relay 2 ON
13 0 Setup LS8

14 0 Setup MSA

15 0 no Reversing li Reversing

Conversion

The different attributes for each parameter can
be seen in the section on factory settings.
Since a parameter value can only be
transferred as a whole number, a conversion
factor must be used to transfer decimals.

Example:

Parameter 201: Minimum Frequency,
conversion factor 0.1. 1f parameter 201 is to
be set to 10 Hz, a value of 100 must be
transferred, since a conversion factor of 0.7
means that the transferred value will be
multiplied by 0.1. A value of 100 will, therefore,
be understood as 10.0.

Parameter Values

Standard Data Types

Standard data types are int16, int32, uint8,
uint16 and uint32. They are stored as 4x
registers (40001 - 4FFFF). The parameters are
read using function 03, “Read Holding
Registers:" Parameters—arg-writter USing
function 6., "Preset Single Register” for 1
register (16 bits), and function 10, "Preset
Muitiple Registers” for 2 registers (32 bits).
Valid sizes to read are 1 register (16 bits) and

2 registers (32 bits).

MG.10.P2.22

Nenstandard Data Types

Nenstandard data types are text strings and
are stored as 4x registers {40001 — 4FFFF).
The parameters are read using function 03,
“Read Holding Registers" and writien using
function 10, ., "Preset Muitiple Registers.”
Valid sizes to read are 1 register (2 characters)

through 10 registers (20 characters). See Text
Blocks section in this manual for truncation/
space fill rules. IND IModbus Register 1) must
be written with a value of 0400, _, (read) or
0500, ., (write) prior to reading or writing a text
string.
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Memory
Mapping
(continued)

Memory

Mapping
(continued)

18

Status Coils Map (128 coils total)

Deseripti

PCD; Control word {master — slave)

PCD, Reference value (master — slave)

PCD, Status word (slave — master)

PCD, Given output frequency (slav_— master)

Write memory storage type bit (used with AK), see PKE

Reserved

VLT 5000 Register Maps (65536 registers total)

IND (lndek word)

Modbus Communications Timeout Value (10 millisecond units)

Dnve Communications Timeout Value (10 millisecond units)

Parameter 100, Configuration

Parameter 131

Reseved:

Initial Voltage

Parameter 200, Output Frequency Range/Direction

1

02340 Parameter 234, Motor Phase Monitor
0235050299 :

03000 Parameter 300, Terminal 16, Digital Input

l !

Parameter 346, Encoder Loss Functton

03460

Parameter 400, Brake Function
l

Parameter 454 Dead Trme Compensation

05000

Parameter 500, Address
l l
0541 O Parameter 541 Data Readout: Warnrn Word 2
05420:210599¢ :
06000

Parameter 700, Relfay 6, Output Function
l {
07080 Parameter 709, Rela 9 Off Delay

MG.10.P2.22
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Memory VLT 6000 Register Maps (65536 registers total)

Escription
IND (index word)

Modbus Communications Timeout Value (10 millisecond units)
Drive Communications Tlme ut Value (10 millisecond units)

Mapping R e
(continued) '

Parameter 001, Language

Parameter 017, Op

perating State at Power-up

Parameter 200 Output Frequency Range

{
Parameter 228, Warning: High Feedback

Parameter 300, Terminal 16 Digital Input

{
Parameter 328, Pulse Feedback, Max. Freq.

03280
1;@3290“%“0399 :
04000 Parameter 400 Reset Function
d N
04270 Parameter 427, PID Lowpass Filter Time
042800499 [AREseved
Parameter 500, Protocol
d
Parameter 566, FLN Time Function
IResened: LR Faa
Parameter 600 Operating Data: Operating Hours
N

S

A

Parameter 631, Nameplate: Communrcatlon Option Ordering No.

I RESeved:

Parameter 700, Relay 6, Output Function
\’

Parameter711 Relay 9, Off elay

VLT is a registered Danfoss trade mark MG.10.P2.22 19
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Drive Start Gommand, with bytes reversed (see FC Protocol Controt Word Bit Descriptions):
binary (bit 15 through bit 00) 0000010001111100 = 047C

Dt

Message EXAMPLE ONE: Start Motor, Run Speed 40%
Translation
Examples Modbus function OF,,, {Force Multiple Coils).

Message sent to Modbus RTU option card from Modbus master

Modbus message string:
[01] [OF] {00} {00 {00} {207 [04] [7C} [04] [99] {19} [37] [43]

Start Command: 0000010001111100 = 047C, ., (reversed)
(see FC Protocol Control Word Bit Descriptions)

Modbus message string:
[01] [OF] [00] {00] [00) {20) [04) [7C} [04) (99} [19] [37] [43]
——
NOTE: Speed Command: 4000, ., = 100% speed
40% of 4000, = 1998, ., (reversed)

Message returned to Modbus master from Modbus RTU option card

All values are in hexadecimal.

20 MG.10.P2.22 VLT is a registered Danfoss trade mark
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"Message EXAMPLETWO: Ramp-Stop Motor
Translation Message sent to Modbus RTU option card from Modbus master
Examples

(continued)

Modbus message string:
(01]{OF] [00] [0Q] [00] {20} [04] {3C] [04] [00] (00] (89] {19]

Stop Command: 0000016000111100 = 043C, , (reversed)
(see FC Protocol Control Word Bit Descriptions)

Speed Command: 0%

Message returned to Modbus master from Modbus RTU option card

All values are in hexadecimal.

EXAMPLETHREE: Coast Stop Motor

Message sent to Modbus RTU option card from Modbus master

Modbus message string:
(01] [OF] [0O] [00] (00] [20] [04] [20] [2C] [00} {00] [ -- ]
——
Coast Command: 00101106000100000 = 2C20, ., (reversed)
(see FC Protocol Control Word Bit Descriptions)

Speéd Command: 0%

! Message returned to Modbus master from Modbus RTU option card

VLT is a registered Danfoss trade mark MG.10.P2.22 21
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Message ~ EXAMPLE FOUR: Write Parameter 104,
Translation Motor Frequency, with 60 Hz
E | (Data Type 6 — UINT16)
xam.p es (Conversion factor = 0)
(continued)

Modbus Function 06, Preset Single Register

Message sent to Modbus RTU option card from Modbus master

Modbus message string:
[01] 06] [04] [OF} {00} {3C] { error check |
[ ]

Parameter 104 = 0F04, , (reversed)
Note that the starting address of a register is the parameter number x 10 -1 in HEX.
104 x 10 = 1040 -1 = 1039 = OF04,, (reversed)

Modbus message string:
[01] 06] [04] [OF] [00] [3C] [ error check ]
—
Speed (60 Hz) = 3C,

Message returned to Modbus master from Modbus RTU option card

All values are in hexadecimal.

EXAMPLE FIVE: Read Parameter 514,
(Parameter 520 for VLT 5000) Motor
Current =3 Amps

(Data Type 7 — UINT32)

(Conversion Factor = -2)

Modbus Function 03, , Read Holding Registers
Message sent to Modbus RTU option card from Modbus master

Parameter 514 (5139) = 1413,

Message sent to Modbus master from Modbus RTU option card

22 MG.10.P2.22 VLT is a registered Danfoss trade mark
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Message
Translation
Examples
(continued)
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EXAMPLE SIX: Write Parameter 533,
Display Text 1, (VLT 6000 only) with
“1234567890" (DataType 9 —Text String).

Write IND with “0500” to perform a text
write.

Modbus Function 06, Preset Single Register

Message sent to Modbus RTU option card from Modbus master

Message sent to Modbus master from Modbus option card

Commands Modbus to text mode.

Modbus Function 10, ., Preset Multiple Registers

Message sent to Modbus RTU option card from Modbus master

3 ytest} Byte:2¢s Byte: By & ¥

io(Regi414D2):
0A 31

Message sent to Modbus master from Modbus RTU option card

All values are in hexadecimal.

VLT is a registered Danfoss trade mark MG.10.P2 22 23
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Exception
Codes

24

When the VLT responds to the master via the
Modbus serial network, it uses the function
code field to indicate either a normal (error-
free) response or an error (called an exception
response). In an error-free response, the drive
simply echoes the original function code. For
an exception response, the drive will return a
code that is equivalent to the original function

code with its most-significant bit set to a logic
1. In addition, the drive places a unique code
into the data field of the response message.
This tells the master what kind of error
occurred, or the reason for the exception. The
tables below identify the codes and describe
their meaning.

The parameter number does not exist
01 There is no write access to the parameter
02 The data value exceeds the parameter limits
03 The used sub-index does not exist
04 The parameter is not of the array type
05 The data type does not match the parameter called

motor has stopped

17 Data change in the parameter called is not possible in the present
mode of the drive. Some parameters can only be changed when th

130 There is no bus access to the parameter called
131 Data Change is not possible because factory setup is selected
255 Message Timeout

VLT Errors

64 Invalid Data Address
65 Invalid Message Length
66 Invalid Data Length

67 Invalid Function Code

Modbus Errors

MG.10.P2.22
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Supported
Modbus
Function
Codes

Read Coil
Status

(01 st)

VLT is a registered Danfoss trade mark
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APPENDIX A

Appendix A describes the following functions
supported by the Modbus RTU option card.

Read Coll Status (01, )
Force Single Coil (05,,5)
Force Multtiple Coils (OF, )

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Read Holding Registers (03, )
Preset Single Register (06,.,)
Preset Muttiple Registers (10, )

Description
Reads the ON/OFF status of discrete outputs

(OX references, coils) in the slave. Broadcast

is never supported for reads.

Query

The query message specifies the starting coil
and quantity of coils to be read. Coils are
addressed starting at zero. Coils 1-16 are
addressed as 0-15.

Example of a request to read coils 1-16 from stave device 01.

Field Name Example (HEX)
Slave Address 01
Function 01
Starting Address Hl 00
Starting Address LO 00
No. of Points Hi 00
No. of Points LO 10

Error Check (CRC)

Response

The coil status in the response message is
packed as one coil per bit of the data field.
Status is indicated as: 1 = ON; 0 = OFF. The
LSB of the first data byte contains the coil
addressed in the query. The other coils follow
toward the high order end of this byte, and
from ‘low order to high order’ in subsequent
bytes.

If the returned coil quantity is not a multiple of
eight, the remaining bits in the final data byte
will be padded with zeros (toward the high
order end of the byte). The Byte Count field
specifies the quantity of complete bytes of
data.

_Field Name___...._.- —|-Exampie (HEX)—|~
Slave Address 01
Function 01
Byte Count 02
Data (Coils 8-1) 55
Data (Coils 16-9) AA ]
Error Check (CRC) —
MG.10.P2.22 o5
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Force
Single Coil
(05

26

Description

Forces a single coil (OX reference) fo either
ON or OFF When broadcast, the function
forces the same coil references in ali attached
slaves.

Query

The guery message specifies the coil
reference to be forced. Coils are addressed
starting at zero. Coill 1 is addressed as Q.
Force Data = 0000, {OFF) or FF 00 (ON}.

SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Example of a request t0 set coil 1 (addressed as 0) from slave device 01.

|_Field Name Example (HEX)

Slave Address o1
Function 05
Coil Address H| 00
Coil Address LO 00
Force Data HI FF
Force Data LO 00
Error Check {(CRC) —

Response
The normal response is an echo of the query,
returned after the coll state has been forced.

Field Name Example (HEX)
Slave Address 01
Function 05
Force Data HI FF
Force Data LO 00
Quantity of Coils H! 00
Quantity of Coils LG DA
| Error Check (CRC) -

APPENDIX A
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Force Description
H Forces each coil (OX reference) in a sequence
Mu-ltlp le of colls to either ON or QFF. When broadcast,
Coils the function forces the same coil references
(OFHEX) in all attached slaves.
Query
The query message specifies the coil
references to be forced. Coils are addressed
starting at zero. Coil 1 is addressed as 0.
Example of a request to set 10 coils starting at coil 1 (addressed as 0) from slave device 01.
Field Name Example (HEX)
Slave Address 01
Function OF
Coil Address HI 00
Coil Address LO 00
Quantity of Coils Hl 00
Quantity of Coils LO OA
Byte Count 02
Force Data HI {Coils 8-1) FF
Force Data LO (Coils 10-9) 03
Error Check {CRC) —
Response
The normal response returns the slave
address, function code, starting address, and
quantity of coils forced.
Field Name Example (HEX)
Slave Address 01
Function OF
Coil Address HI 00
Coil Address LO 00
Quantity of Coils HI 00
Quantity of Coils LO 0A
Error Check (CRC) -
APPENDIX A
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Read

Holding
Registers

(03

28

HEX)

Description

Reads the binary contents of holding registers
(4x references) in the slave. Broadcast is never
supported for reads.

Query

The query message specifies the starting
register and quantity of registers to be read.
Registers are addressed starting at zero.
Registers 1-4 are addressed as 0-3.

Example of a request to read registers 40001-03 from slave device 01.

Field Name Example (HEX)
Slave Address 01
Function 03
Starting Address HI 00
Starting Address LO 00
No. of Points HI 00
No. of Points LO 03
Error Check {CRC) ~
Response
The register data in the response message
are packed as two bytes per register, with the
binary contents right justified within each byte.
For each register, the first byte contains the
high order bits and the second contains the
low order bits.
Field Name Example (HEX)
| Slave Address 01
Function 03
Byte Count 06
Data H! (Reqister 40001) 55
Data LO (Register 40001) AA
Data H! (Register 40002) 55
Data LO (Register 40002) AA
Data HI (Register 40003) 55
Data LO (Register 40003) AA
_Error Check (CRGY— ——— - —— == ===
APPENDIX A
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Preset Description
Single Presets a value into a single holding register
g_ (4x reference). When broadcast, the function
Register presets the same register reference in all
(OGHEX) attached slaves.
Query
The query message specifies the register
reference to be preset. Registers are
addressed starting at zero. Register 1 is
addressed as 0.
Example of a request to preset register 40002 to 00 03, ., in slave device O1.
Field Name Example (HEX)
Slave Address 01
Function 06
Register Address HI 00
Register Address LO 01
Preset Data HI 00
Preset Data LO 03
Error Check (CRC) --
Response
The normal response is an echo of the query,
returned after the register contents have been
passed.
Field Name Example {(HEX)
Slave Address 01
Function 06
Register Address HI 00
Register Address LO 01
Preset Data H! 00
Preset Data LO 03
Error Check (CRC) --
APPENDIX A
/LT is a registered Danfoss trade mark MG.10.P2.22 29

Q-Pulse Id TMS1102

Active 10/12/2014

Page 144 of 622




SP296 Bracken Ridge Road Bracken Ridge No 2 SPS Electrical Services OM Manual

Durkis

Preset
Multiple
Registers
(10

HEX)

30

QW—‘—

Description

Presets values into a sequence of holding
registers (4x references). When broadcast, the
function presets the same register references
in all attached slaves.

Query

The query message specifies the register
references to be preset. Registers are
addressed starting at zero. Register 1 is
addressed as O.

Example of a request to preset two registers starting at 40002 to 00 AA _, and

0102, in slave device 1.
Field Name Example (HEX)
Slave Address 01
Function 10
Starting Address Hl 00
Starting Address LO 01
No. of Registers HlI 00
No. of Registers LO 02
Byte Count 04
Write Data H! (Register 40001) 00
Write Data LO (Register 40001) DA
Write Data Hi (Register 40002) 01
Write Data LO (Register 40002) 02
Error Check (CRC) -
Response
The normal response returns the slave
address, function code, starting address, and
guantity of registers presst.
Field Name Example (HEX)
Slave Address 01
Function 10
Starting Address Hi 00
Starting Address LO 01
No. of Registers.Hl__. e B e
No. of Registers LO 02

Error Check (CRC)

APPENDIX A
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Quick Set-up

VLT® 6000 HVAC
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VLT® 6000 HVAC
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