General Notes for IND500x Control Drawing

e IND500x ambient temperature range: -10°C to +40°C
e  Special conditions for safe use: refer to IND500x installation manual

e The entity concept allows interconnection of intrinsically safe apparatus and associated apparatus
when the following is true:
Uo<Ui,lo<li,Po<Pi, Coz2Ci+ Ccable; LozLi+Lcable.

e Cable shields shall be connected to IND500x by metal cable glands (refer to IND500x installation
manual)

e Field cable installation shall be protected from damage and movement.
Copper wire isolation shall be at least 0.25mm thick per conductor. The actual isolation distance is
farther if solid insulation is not considered.

e  Connection of equipotential bonding (EB) as per country specific regulations.
It must be ensured that the housings of all devices are connected to the same potential via the EB
terminals. No circulating current may flow via the shielding of the intrinsically safe cables.

e In general, installations shall comply with the relevant country specific regulations.
Installations in the U.S. should be in accordance with ANSI/ISA RP12.06.01 “Installation of
Intrinsically Safe Systems for Hazardous (Classified) Locations” and the latest edition of the
National Electrical Code (ANSI/NFPA 70).
Installation in Canada shall be in accordance with the latest edition of the C22.1 Canadian
Electrical Code, Part I.
Installations in Europe shall comply with the relevant requirements of EN 60079-14 and applicable
National regulations.
Installations for IECEX certification shall be in accordance with IEC 60079-14 and the wiring
practices for the country of origin.

e The intrinsically safe apparatus and associated apparatus shall be certified for installations
according the country specific requirements.
For U.S installations it shall be FM approved.

e The intrinsically safe apparatus and associated apparatus manufacturer's installation drawing and
instructions shall be followed when installing this equipment

e The equipment connected to associated apparatus (e.g. control room equipment) shall not
generate more than 250 Vrms or Vdc, or the marked Um on the associated apparatus, whichever
is less.
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Power Input connection

Hazardous area (classified)
Class I, I, lll, DIV | or Zone 1/ Zone 21; Indoor location

IND500x
Power supply
APS768x o
o [l Il
u2 1o [ black N
brown o N c
GND nk [ red o ksl
us [ [~ ble % S 3
4 How | "7
GND \ white 8 8
@ Us blzck yellow © - 5
oND [ \—green «S £
Power supply L ﬁec \L_pink o D 5 5
:/G 29 :
yelgreen @ o o
- max 50m ﬁ ~ q
/J;EB (164ft) =
/:LEB
Entity Parameters:
Power Input P1-P12
Designator uirv li/mA Pi/W CiluF Li/mH
P1(J202.1) 12.6 92 1.16 0.33 0
P3(J202.3) 5.9 240 1.41 0.22 0
P5(J202.5) 12.6 92 1.16 0.32 0
P6(J201.1) 8.7 133 1.16 0.357 ** 0.08 **
P8(J201.3) 12.6 42 0.53 0.142* 0.08 **
P9(J201.4) 8.7 133 1.16 0.22 0
P10(J203.1) * 5.9 338 2 0 0
P12(J203.3) * 12.6 158 2 0.21 0

Common GND connections: P2(J202.2), P4(J202.4), P7(J201.2), P11(J203.2)

These Power inputs are intended to be used for future use.

Due to the fact that P6 and P8 are passed through the IND500x to the digital scale, the worst case Ci and Li values and also 20m cable of the

connected loadcells or scalebases are already included.

Application specific notes:
e Also refer to general notes on page 1
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Analog Scale Interface connection

Hazardous area (classified)

Class I, II, lll, DIV | or Zone 1/ Zone 21; Indoor location
IND500x
Analog scale
Analog Scale
Interface
EXC+ EXC+ -
Junction print or SEN+ SEN+ ~
strain gauge cell SIG+ i SIG+ P ©
SEN- SEN- ©
EXC- EXC- ~
= <
& - w
;EB
;EB
Entity Parameters:
Analog Scale Interface
Designator Uo/V lo/mA Po/W ColuF Lo/mH
SA1-7(J1) 5.88 133 0.79 02 0.3

Application specific notes:

e analog scale connection:
ensure Uo<Ui,lo<li, Po<Pi, CozCi+ Ccable,

Lo = Li + Lcable.

If cable parameters are unknown, use Ccable = 200pF/m and Lcable =

TuH/m

e  Also refer to general notes on page 1
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Digital Interface connection

Hazardous area (classified)

Class I, II, lll, DIV | or Zone 1/ Zone 21; Indoor location
K..x-T4-series 2o
TBrick..Ex-loadcell & o IND500x
Connection on terminal @
box of measuring cell
TBrick15/32-Ex @ (e; |
° 2o I
alternative /LEB !
! Digital Interface
PBK9-/PFK9-series with ‘ / gl’;{ ©
MPXI-loadcell Mo [yellow o g
Cat2/DIV1 o = = [T ${broun - g
I Uwhite o
! ]
- |
alternative /LEB :
AJB579x-d el ~
GND G
ATEX/IECEX approved only‘\8 ol
GND o |
TXD-CLGH
- RXD-CLG-
/;EB .
/J7EB
Entity Parameters:
Digital Interface
Designator Uo/V lo/mA Po/W ColuF Lo/mH
J2.6(J2.6) 12.6 42 0.53 0.39 seeremarks| 0.95  see remarks
J2.5(J2.5) 8.7 133 1.16 0.77 seeremarks| 0.25  see remarks
J2.2(J2.2) 5.88 30 0.045 0.1 0.1
J2.1(J2.1) 5.88 30 0.045 0.1 0.1

GND connections: J2.3(J2.3), J2.4(J2.4)

Remarks:

e Listed values are based on APS768x power supply and a 50m power supply cable.

e If another power supply is used, follow the description and formuals below:

The J2.6(J2.6) and J2.5(J2.5) circuits are derived from power input line P8(J201.3) and P6(J201.1) of main board
and are passed through the IND500x. Therefore the Co and Lo values correspond to the Co and Lo values of the
corresponding connnected power supply lines reduced by the internal C and L values and the externally connected
power supply cable C and L values of IND500x:

Co_IND500x = Co_ps - C_ps_cable - C_internal
Lo_IND500x = Lo_ps - L_ps_cable - L_internal

e If cable parameters are unknown, use Ccable = 200pF/m and Lcable = 1uH/m

Application specific notes:
e  Also refer to general notes on page 1
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RS232 IS connection

Hazardous area (classified) Saf
Class I, II, lll, DIV | or Zone 1/ Zone 21; Indoor location ale area
Intrinsically Safe
Serial Device
IND500x
‘ EB
RS232 Interface ! ;
|
max m f7 .
8 g: GND (32ﬂ1)0 " alternative ASS.OC.Iated :0 ropriate
5 S~ RXD R /14 — — - Intrinsically Safe ———— aPpropr
O~ Barrier equipment
4 /] -
/;EB
§ M 'GND 7 Associated To
s ~50 r-- - - - L1>1 - — = Intrinsically Safe ———> appropriate
E ‘: n;g;';l)Om | Barrier equipment
o s | o Py
EB
8 ' alternative /;
;EB Intrinsically Safe
Serial Device
(e.9. IND256x, IND560x,
1CS426x/466x, IND500x)
Entity Parameters: ;EB
COM1 (RS2321S)
Designator uirv li/mA Pi/mwW CilnF Li/uH
COM1.1 (J605.1) +10 +100 250 0 0
COM1.2 (J605.2) +10 +100 250 0 0
Common GND connections: COM1.3 (J605.3); COM1.4 (J605.4)
Designator Uo/V lo/mA Po/mwW ColnF Lo/uH
COM1.1 (J605.1) +5.88 +19.8 29.1 100 100
COM1.2 (J605.2) +5.88 +19.8 29.1 100 100
Common GND connections: COM1.3 (J605.3); COM1.4 (J605.4)
COMS6 (RS232 IS)
Designator uirv lil/mA Pi/mw CilnF Li/uH
COM6.1 (J1.1) +10 +100 250 0 0
COM6.2 (J1.2) +10 +100 250 0 0
Common GND connections: COM6.3 (J1.3); COM6.4 (J1.4)
Designator Uo/V lo/mA Po/mW Co/nF Lo/uH
COM6.1 (J1.1) +5.88 +19.8 29.1 100 100
COM6.2 (J1.2) +5.88 +19.8 29.1 100 100
Common GND connections: COM6.3 (J1.3); COM6.4 (J1.4)
Application specific notes: NOTICE

[ ]
regulations

Install cable seal between differently rated areas per country-specific

Also refer to general notes on page 1
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4-20mA Interface connection

Hazardous area (classified)

Class I, II, Ill, DIV I or Zone 1 / Zone 21; Indoor location Safe area
IND500x
4-20mA Interface
- Current source
% '5 1 max 300m 7 (984ft) Associated To :
3 o 4@ w Intrinsically Safe ——— appropriate
5 ! ' g2 Barrier equipment
;EB
/LEB
Entity Parameters:
4-20mA Interface
Designator Uo/V lo/mA Po/mW ColnF Lo/uH
I_OUT+ (J4.1) to |_OUT- (J4.3) 13.65 115 400 680 400
Designator UiV li/mA Pi/mW CilnF Li/uH
I_OUT+ (J4.1) to |_OUT- (J4.3) 12 115 345 110 0
Application specific notes: NOTICE

e Install cable seal between differently rated areas per country-specific

regulations

e  Also refer to general notes on page 1
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Discrete 1/0 connection

CASE 1: main board I1/O + 10 Board A/P

Hazardous area (classified) Saf
Class I, II, Ill, DIV | or Zone 1 / Zone 21; Indoor location ale area
IND500x .
oy P-OUT3 4+
v @prour2iH
8 “rourt =
= o
© 1] 2]
£ 8A»IN3 + %
5 A-IN2 o
° S H s ‘%
- Q [ )
T o > 2
10 Board ans ! 5 B ER:
A/P AdNg o © B
] - o c
— AIN3 4 = g £
D AIN2 S 5 £ 73
ANt o % 2w
. — O
. P-ouTs | € 8 S 2
S P-OUT7 4 ] A £ &
P-OUT6 4[] 5 © 3
& oy P-OUTS | (] o
~ pouta - S
P-OUT3 4] ]
P-OUT2 4 [
P-OUTY 4
;EB
Entity Parameters:
Main Board Active Inputs:

Designator Uo/V lo/mA Po/mW ColnF Lo/uH
A-IN1+(J601.1)---A-IN3+(J601.5) 5.88 2 2.94 100 100
Common GND connections: A-IN*-: J601.2, J601.4, J601.6
Main Board Passive Outputs:

Designator uirv li/mA Pi/mwW CilnF Li/uH
P-OUT1+(J602.1) to P-OUT1-(J602.2) 15 40 150 0 0
P-OUT2+(J602.3) to P-OUT2-(J602.4) 15 40 150 0 0
P-OUT3+(J602.5) to P-OUT3-(J602.6) 15 40 150 0 0
10 Board A/P Active Inputs:

Designator Uo/V lo/mA Po/mW Co/nF Lo/uH
A-IN1+(J1.1A)---A-IN5+(J1.5A) 5.88 2 2.94 100 100
Common GND connections: A-IN*-: J1.1B, J1.2B,J1.3B,J1.4B,J1.5B
10 Board A/P Passive Outputs:

Designator uUiv li/mA PilmwW Ci/nF LifluH
P_OUT1+(J3.1A)---P_OUT8+(J3.8A) 15 40 150 0 0

P_OUT*+(J3.*A) refers separately to P_OUT*-(J3.*B)
Application specific notes:

Install cable seal between differently rated areas per country-specific

regulations

Discrete 1/0 active input: connection to simple apparatus (e.g.
operator switches) according ATEX/IECEX regulations respectively NOTICE

country specific guidelines.

For US: NEC (NFPA70), section 504.2 and 504.4
Also refer to general notes on page 1
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Discrete I/0O connection
CASE 2: main board I/0O + 10 Board P/P

Hazardous area (classified)

Safe area

ACIass [, I, I, DIV | or Zone 1 / Zone 21; Indoor Iocation‘

IND500x

o P-OUT3 4

Qrourz,

T P-0UT1 |

+~ A-IN3

on main board

o

Q@ ANz

+ -t =t =

) AINT

10 Board s

P/P P-IN4

~—

™ P-N2

+ ot mt =t =

P-IN1

P-OUTS |

P-OUT7 4

J704

P-OUT6 ;

P-IN3
N

on POUTS N

“pouts!

Connect to intrinsically safe apparatus or

P-OUT3 4

P-OUT2,

P-OUT1 |

/j7E B

Entity Parameters:

Main Board Active Inputs:

associated apparatus

Connect to intrinsically safe

associated apparatus

Designator Uo/V lo/mA Po/mW ColnF Lo/uH
A-IN1+(J601.1)---A-IN3+(J601.5) 5.88 2 2.94 100 100
Common GND connections: A-IN*-: J601.2, J601.4, J601.6
Main Board Passive Outputs:

Designator uirv li/mA Pi/mwW CilnF Li/uH
P-OUT1+(J602.1) to P-OUT1-(J602.2) 15 40 150 0 0
P-OUT2+(J602.3) to P-OUT2-(J602.4) 15 40 150 0 0
P-OUT3+(J602.5) to P-OUT3-(J602.6) 15 40 150 0 0
10 Board P/P Passive Inputs:

Designator uirv lil/mA Pi/mw CilnF Li/uH
P-IN1+(J1.1A)---P-IN5+(J1.5A) 30 50 375 0 0
P-IN*+(J1.*A) refers separately to P-IN*-(J1.*B)

10 Board P/P Passive Outputs:

Designator uirv li/mA Pi/mwW CilnF LiluH

P_OUT1+(J3.1A)---P_OUT8+(J3.8A) 15 40 150 0 0

P_OUT*+(J3.*A) refers separately to P_OUT*-(J3.*B)
Application specific notes:

Install cable seal between differently rated areas per country-specific

regulations

Discrete 1/O active input: connection to simple apparatus (e.g.

operator switches) according ATEX/IECEX regulations respectively

country specific guidelines.

For US: NEC (NFPA70), section 504.2 and 504.4
Also refer to general notes on page 1
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Discrete I/0 connection
CASE 3: main board I/0 + 10 Board A/A

Hazardous area (classified) Saf
Class I, Il, Ill, DIV | or Zone 1/ Zone 21; Indoor location ale area
IND500x =
o P-ouTs . H
QS Pour2iH
B Proutt 4 5
£ q s
£ —AIN3 =
§ Same 1H g o
§ Dt g 3 o
- T @ > 2
. e 5O
10 Board ,ns ! o g S g
A/A ANg L > g 2 o
AING 1] T ®© bS]
= a2 1H % 2 £ B
NI £ & 2 3
d £ 8 )
o A-OUTS ||| 3 c &
gH—«H A-OUT? 1 § @ 5 °
A-OUT6 4 | 8 O
8 mA—ours,',E =
_"A-OUTA,:,E 8
AOUT3 4 |
A-OUT24
A-OUT1 |
;EB

Entity Parameters:

Main Board Active Inputs:

Designator Uo/V lo/mA Po/mW ColnF Lo/uH
A-IN1+(J601.1)---A-IN3+(J601.5) 5.88 2 2.94 100 100
Common GND connections: A-IN*-: J601.2, J601.4, J601.6
Main Board Passive Outputs:

Designator uirv li/mA Pi/mwW CilnF Li/uH
P-OUT1+(J602.1) to P-OUT1-(J602.2) 15 40 150 0 0
P-OUT2+(J602.3) to P-OUT2-(J602.4) 15 40 150 0 0
P-OUT3+(J602.5) to P-OUT3-(J602.6) 15 40 150 0 0
10 Board A/A Active Inputs:

Designator Uo/V lo/mA Po/mW Co/nF Lo/uH
A-INT+(J1.1A)---A-IN5+(J1.5A) 5.88 2 2.94 100 100
Common GND connections: A-IN*-: J1.1B, J1.2B,J1.3B,J1.4B,J1.5B
10 Board A/A Active Outputs:

Designator Uo/V lo/mA Po/mW ColnF Lo/uH
A-OUT1+(J3.1A)---A-IN8+(J3.8A) 12.6 92 610 100 400
Common GND connections: A-OUT*-: J3.1B, J3.2B,J3.3B,J3.4B,J3.5B,J3.6B,J3.7B,J3.8B

Application specific notes:
e Install cable seal between differently rated areas per country-specific
regulations
e Discrete I/0 active input: connection to simple apparatus (e.g. NOTICE

operator switches) according ATEX/IECEx regulations respectively

country specific guidelines.

For US: NEC (NFPA70), section 504.2 and 504.4
Also refer to general notes on page 1
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IND560x FO Board connection

CASE 1: connect with 2 channel devices in safe area

Hazardous area (classified)

Class I, Il, lll, DIV | or Zone 1/ Zone 21; Indoor location Safe area

IND500x

ACM500
IND560x FO Board ) ACM500 FO Board
el max 300m /i (984ft) T«
N COM5 [l R COM5
E - — RX[ max 300m (984ft) ] T H
n COom4 ] gg R com4 I

alternative

L _ _ _ max40mr7sm

Entity Parameters:

IND560x FO board

(131ft/ 246ft)

= ]
— {JRx
— ] Tx
— {JRx

/;E B

METTLER TOLEDO

Dual Channel Fiber cHi[|CL or RS232
Optic Converter FO .~ Rg232

Transmit power<5mw

The highest continuous light output power at transmission data line and the highest continuous light input power at receiving data line is:

FO-COM4 Pout < 5mW Pin < 35mwW
FO-COM5 Pout < 5mW Pin < 356mW

Application specific notes:

e Install cable seal between differently rated areas per country-specific regulations

HCS fiber maximum length 300m (984 ft) or

POF fiber maximum length 40m (131 ft) @ 115kbd or 75m (246 ft) @ 9600bd

e Also refer to general notes on page 1
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IND560x FO Board connection

CASE 2: connect with 1 channel devices in safe area

Hazardous area (classified)

Class I, Il, Ill, DIV | or Zone 1/ Zone 21; Indoor location

Safe area

e

IND500x

IND560x FO Board

max 300m [}]

J702

COM5

Rx [}

H ﬂ or Tx[]
cowm4

J1

Entity Parameters:

IND560x FO board

The highest continuous light output power at transmission data line and the highest continuous light input power at receiving data line is:

FO-COM4 Pout < 5mW Pin < 35mwW
FO-COM5 Pout < 5mW Pin < 35mW

Application specific notes:

alternative

max 300m
%

]Rx

Bidirectional FO Device
(e.g. 8624 or similar)
[] Tx

Transmit FO power < 5mW

Receive only FO Device
(e.g. A100, 9325 or similar)

- — — {]Rx

e Install cable seal between differently rated areas per country-specific regulations

HCS fiber maximum length 300m (984 ft) or

POF fiber maximum length 40m (131 ft) @ 115kbd or 756m (246 ft) @ 9600bd

e  Also refer to general notes on page 1
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IND560x FO Board connection

CASE 3: connect with devices in hazardous area

Hazardous area (classified)
Class I, I, lll, DIV | or Zone 1/ Zone 21; Indoor location

!

IND500x

IND560x FO Board

= 1.S. approved Device
CcoMms T:E < ma 300m (984 (e.g. Puma, IND560x or similar)
g - - or alternative ~ < H ™
5 Re] B [] Rx
coms ~
1 <[] Transmit FO power < 5mW

Entity Parameters:

IND560x FO board

The highest continuous light output power at transmission data line and the highest continuous light input power at receiving data line is:

FO-COM4 Pout < 5mW Pin < 356mwW

FO-COM5 Pout < 5mW Pin < 356mW

Application specific notes:

HCS fiber maximum length 300m (984 ft) or

POF fiber maximum length 40m (131 ft) @ 115kbd or 756m (246 ft) @ 9600bd

Also refer to general notes on page 1

/:LE B
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Active CL Board connection
CASE 1: connect with ACM500 in safe area

Hazardous area (classified)

Class I, I, Ill, DIV | or Zone 1/ Zone 21; Indoor location
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Entity Parameters:

Active current loop board
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Designator Uo/V lo/mA Po/mW ColnF Lo/uH
COM 4 (J4) 5.88 133 211 600 400
COM5 (J3) 5.88 133 211 600 400
Application specific notes:
e Install cable seal between differently rated areas per country-specific
regulations NOT'CE

) Don't connect cable shield at ACM500 / ACM200 end. Maximum

length 300m (984 ft)
e  Also refer to general notes on page 1
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Active CL Board connection
CASE 2: connect with ACM200 in safe area

Hazardous area (classified)
Class I, II, Ill, DIV | or Zone 1/ Zone 21; Indoor location Safe area
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Entity Parameters:
Active current loop board
Designator Uo/V lo/mA Po/mW ColnF Lo/uH
COM 4 (J4) 5.88 133 211 600 400
COM 5 (J3) 5.88 133 211 600 400
Application specific notes:
e Install cable seal between differently rated areas per country-specifi
regulations NOTICE

Don't connect cable shield at ACM500 / ACM200 end. Maximum
length 300m (984 ft)

Also refer to general notes on page 1
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Active CL Board connection

CASE 3: connect with intrinsically safe devices with passive CL board in hazardous area

Hazardous area (classified)
Class I, II, 1ll, DIV I or Zone 1 / Zone 21; Indoor location
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1.S. approved Devices
(e.g IND256x,1CS426x/466X,
IND500x or similar)

Active CL Board IS passive CL Interface
J4) COM4 4 orange 300m  (984ft orange|— 4
¢ )or 3 fow max300m (S840 efow 112 44
[ (3)Coms § [ [ blue =1 [biue 3
g
J1
IND500x 1.S. approved Devices
(e.g IND226x-Remote
or similar)
Active CL Board IS passive CL Interface
J4) COM4 4 orqnae 300m (984 orangei— 4
¢ )or 3 ;ee(i‘.uw max 300m _(9841) %*{%mv 3 com
2 2
<l (J3) COM5 1 blue blue 1
5 Ilﬂ—&b
J1

/_LE B

Entity Parameters:

Active current loop board
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Designator Uo/V lo/mA Po/mW Co/nF Lo/uH
COM4 (J4) 5.88 133 211 600 400
COM5 (J3) 5.88 133 211 600 400
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