SCC Inc. Technical Instructions

Document No. TS-2000
February 12, 2019

TS Series

TS-MS... Master Lead/Lag Panels for Boiler
Management, and Building Management e W
System Interface

Description A TS-MS... series Master Lead/Lag Panel sequences and

controls up to eight boilers equipped with TS...
communication kits and/or TS... combustion enclosures.
TS-MS... Master Panel options include communication to
TS-D... Deaerator/Surge panel control systems.

A Master Panel controls hot water or steam boilers with
Siemens LMV linkageless control systems, with or without an
RWE... controller for load or water level control. Each panel
includes a 7”, 10”, or 12” touchscreen and programmable
logic controller (PLC).

Flexible communication interface options to the building
management system (BMS) provide streamlined data
collection, monitoring, and control. Additional options
include control of circulating pumps, analog input
monitoring for hot water boilers, or temperature monitoring
for steam boilers.
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TS Series

Standard
Features

7”,10” or 12” touchscreen

Programmable Logic Controller (PLC)

Manages up to eight (8) boilers with Siemens LMV... controllers
Lead/lag with automatic boiler rotation

Lead and lag boiler order selection

Parallel, sequential, or parallel PV, modulation

Remote enable and setpoint adjustment via BMS

Time / temperature based hot standby

Low temperature / low fire hold

System steam flow or MBTU totalization based upon firing rate
Controlling systems with combination of TS... touchscreen kits
or TS... serial kits at each boiler with Siemens LMV linkageless
systems

Control system with or without the RWF for water level control
or RWF55 for load control

Water level monitoring with RWF55 loop controllers

Forced lead boiler selection

Forced lead boiler to stop boiler rotation

Forced boiler not to be the lead boiler

Forced number of boilers in lead lag rotation

Forced individual boilers to lower firing rate, when boiler
pressure exceeds setpoint plus an offset LFH

Hand-Off-Auto selection

Override setpoint mode via a digital input

Boiler firing based on predetermined daily schedule

Individual boiler alarms and status

Graphics for individual boiler overview screens are configured
based on Master Panel selections

Individual boiler or master touchscreen graphics capture to USB
drive

Monitored digital outputs can be configured to take action
based upon the value in any of the Modbus registers

Standard or Metric units display

English or Spanish language options

Twelve (12) selectable data logging variables stored in CSV
format on USB drive

Real time trending and data logging to a USB thumb drive

Six (6) selectable variables for trending up to 7 days

Alarm history stored for most recent 250 alarms

Screen saver with process variable (PV), setpoint, and demand
Ethernet and serial communications to local boilers

Standard Modbus TCP/IP or RTU to BMS communications

SCC Inc.
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e Additional BMS communication options available
e Email and text messaging includes alarms and screen shots for
up to six (6) recipients
e Screen shot viewer via USB
e Remote monitoring via smartphone or tablet
e Interface to SCC Deaerator/Surge tank control panel
e Short cut navigation from the overview screen
e Multi-level, password protected screens
e Four (4) analog inputs with field configurable label, span, and
type (0-10V, 2-10V, 0-20mA or 4-20mA). Each with low and
high alarm setpoints, with auto or manual reset. Totalization
available per minute or per hour. Optional for hot water boilers
e Two (2) analog outputs with field configurable span and type (0-
10V, 2-10V, 0-20mA or 4-20mA). Each with low and high alarm
setpoints, with auto or manual reset. Totalization available per
minute or per hour. Optional with the analog input module
selection for hot water boilers
e Four (4) 1000 RTD temperature inputs with field configurable
label. Each with low and high alarm setpoints, with auto or
manual reset. Optional for steam boilers
e Four (4) digital outputs with field configurable logic, including
on and off delays. Manual or automatic reset
e Qutside air reset for hot water boilers
e Individual circulating pump control outputs for hot water
boilers
e Hot water system 2 pumps VFD control, VFD or starters start
stop control
Application TS-MS Lead/Lag Panels are engineered for hot water boilers, steam
boilers, or other applications utilizing LMV3 or LMVS5 linkageless
control systems, with or without RWF, for load or water level
controls.
Components All TS-MS... Master Panels include the following components:
e 7”,10” or 12” touchscreen
e Programmable Logic Controller (PLC)
e Power supply and branch circuit protection
e Digital, analog, and RTD input modules
e Analog and digital inputs and outputs
® Interconnect terminals for field wiring
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TS Series

Product Part Numbers

Master Lead/Lag panel part number identification.

TS - MS 8

Touchscreen

Master Lead/Lag

Number Of Boilers
4 = Uptofour boilers and SCC DA/Surge Panel

5 = Upto five boilers

7 = Uptoseven boilers and SCC DA/Surge Panel

8 = Upto eight boilers

9 = Upto eight boilers and SCC DA/Surge Panel
Enclosure

1 = NEMA1

2 = NEMA 12, includes cover over the touchscreen

4 = NEMA 4X

A = NEMA 1 with cooling fan

B = NEMA 12 with cooling fan, includes cover over touchscreen and fan

C = NEMA 4X with cooling fan, includes cover over fan

Touchscreen Size

7 = 7.0"touchscreen
0 = 10"touchscreen
2 = 12"touchscreen
BMS Communication
S = Modbus TCP/IP and Modbus RTU 485
B = BACnet/IP or Ethernet/IP
L = LonWorks
M = BACnet MS/TP, or Johnson Metasys N2
N = Profinet
P = Profibus
Application
S = Steam boilers with TS touchscreen kits at each boiler
H = Hot water boilers with TS touchscreen kits at each boiler
R = Steam boilers with serial kits at each boiler
W = Hot water with serial kits at each boiler
U = Universal steam boilers with TS touchscreen kits and serial kits at each boiler
Z = Universal hot water boilers with TS touchscreen kits and serial kits at each boiler
Temperature Measurement for Steam Boilers or Analog Measurement for Hot Water Boilers
T = 4RTD 1000 Ohm inputs (only for selection S, R, or U application above)
A = 4analoginputs module (only for selection H, W, or Z application above)

X = None
Circulating Pump Controls (Hot water applications H,W, or Z only)

p
X

None

Circulating pump controls (based on number of hot water boilers selected above)

SCC Inc.
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Specifications
7” 10" 12"
Touchscreen | Touchscreen | Touchscreen
Electrical Operating Voltage 110-120 VAC | 110-120 VAC | 110-120 VAC
Characteristics Operating Frequency 50-60 HZ 50-60 HZ 50-60 HZ
P ion Full
ower Consumption Fu 360VA 360VA 360VA
Load
TS Touchscreen Power 24 VDC 24 VDC 24 VDC
TS Power Consumption <6.8W <17W <19W
Dry Contacts 2 Amps 2 Amps 2 Amps
Operating Oberating Temperature | 3210122°F | 32t0131°F | 32t0131°F
Environment perating femp [0to50°C] | [0to55°C] | [0to55°C]
- Max. 80% Max. 85% Max. 85%
Humidity . . .
with no with no with no
condensation | condensation | condensation
NEMA Rating (Standard) 1 1 1
NEMA Rating (Optional) 4-4X Indoor 4-4X Indoor 4-4X Indoor
NEMA 12 NEMA 12 NEMA 12
Field Cables Between Master and Boiler CATSe-CAT6-CAT66-CAT7
(By others) Touchscreens
Between Master and Serial Belden 3106A recommended
Kits (no touchscreens)
BMS Cable
Length
8 Modbus RTU RS-232 Up to 15 feet
Connection
Modbus RTU
RS-485 Up to 1500 feet
Connection
All Other Protocols Adhere to BMS protocol wiring specifications
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TS Series

Specifications (continued)

Note: For all RS-485 connections, use Belden Cable 3106A (multi-conductor cable with twisted
pair, EIA Industrial RS-485 PLTC/COM) or equivalent.

Table 1: Belden Cable 3106A Wire Color Designation

Electrical Diagram Belden Cable 3106A
Red (RS485+) Orange (RS485+)
Black (RS485-) White (RS485-)

White (SG) Blue (SG)

SCC Inc.
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Connections

Power Connections

DS
16A
o CONMECT 1I0VAC HOTLINETO .
| © DISCONNECT SWITCH TERMINAL 111" NOTE: IT IS RECOMMENDED THAT THE MASTER PAMNEL
"EA BE SUPPLIED BY A SEPARATE 120VAC/60HZ/1PH CIRCUIT
;T\a FROM ANY OF THE BOILER CONTROLS.
1
5 CONMECT 120¥AC NEUTRALTO  IF THE MASTER PANEL IS POWERED BY THE SAME
DISCONNECT SWITCH TERMINAL "5L3" CIRCUIT AS A BOILER COMTROL, A LOSS OF THE BOILER
ND POWER WILL CAUSE A LOSS OF THE MASTER PANEL
[T LCONNECT EARTH GROUNDTO FUMNCTIONS!
BACE PAN

Digital Input Remote Control Terminals

24VDC+
OVR 1 F—————————— 7
Override remote
OVR 2 A F———————— J
24VDC+
W25P 1 F—————————— 7
W2 Setpoint
W25P 2 A F————"———— J
24VDC+
RD 1 F—————————— 7
Remote disable
RD 2 A F———————— J
Digital Inputs
Digital input common 24VDC+
DI Mt 1
Digital input 1 |
DI 1 —AbFb——m—m————————- 4
Digital input 2
DI 2 b +|
Digital input 3
DI s A bFb——/————"———-———- +
Digital input 4
DI 4 —Hp——""""-—-—--—- +
Digital input 5
DI s ——AfF——"—""—-"-"-—- +
Digital input 6
DI &6 —F—————""—"—"—"——————- :
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TS Series

Connections (continued)

Outputs Monitored Value Terminals

MWV3 1
MWV3 2
(UATE 1
M4 2
MW5 1
MW5 2
MVE 1
MVE 2

Monitored value 3
Dry contact rating:
120WAC/3A or 30VDC/6A

Monitored value 4
Dry contact rating:
120WAC/3A or 30VDC/6A

Monitored value 5
Dry contact rating:
120WAC/3A or 30VDC/6A

Monitored value 6
Dry contact rating:
120WAC/3A or 30VDC/6A

PLC output alarm terminals

ALl 1
ALl 2
AL2 1
AL2 2
GA 1
GA 2

Analog input low alarms
Dry contact rating:
120VAC/3A or 30VDC/6A

Analog input high alarms
Dry contact rating:
120VAC/3A or 30VDC/6A

General alarm
Dry contact rating:
120WAC/3A or 30VDC/6A

SCC Inc.
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Connections (continued)

Hot Water Boilers Only (Application H, W or Z): Digital Input Pump Proven Terminals

Pumps commaon 24VDC+

PIC 1-5 T T T T T T T T T T T T T T T
Pump 1 proven or Valve 1 open |

Pl 1 ——| I————————————————-T
Pump 2 proven or Valve 2 open

Pl 2 ——| |————————————————+
Pump 3 proven or Valve 3 open |

Pl 3 ——| I————————————————f
Pump 4 proven or Valve 4 open

Pl 4 ——| |————————————————+
Pump 5 proven or Valve 1 closed

Pl 5 ——| I————————————————J

Pumps commaon 24VDC+

PIC 68 m————— - —— — — —q
Pump 6 proven or Valve 2 closed |

Pl 6 ——| I————————————————f
Pump 7 proven or Valve 3 closed

P! B e e e
Pump 8 proven or Valve 8 closed

Pl 8 ——| I————————————————J

Note: Number of boilers in the part number corresponds to the number of wired digital inputs for
pump proven terminals
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TS Series

Connections (continued)
Hot Water Boilers Only (Application H, W, or Z): Digital Output Pump Control Terminals

PO1 C
PO1 NC
PO1 NO
PO2 C
PO2 NC
PO2 NO
PO3 C
PO3 NC
PO3 NO
PO4 C
PO4 NC
PO4 NO
POS C
POS NC
POS NO
PO6 C
PO6 NC
PO6 NO
PO7 C
PO7 NC
PO7 NO
PO8 C
PO8 NC
PO8 NO

Pump or Valve 1 command
Dry contact rating:
120VAC/3A or 30VDC/6A

Pump or Valve 2 command
Dry contact rating:
120VAC/3A or 30VDC/6A

Pump or Valve 3 command
Dry contact rating:
120VAC/3A or 30VDC/6A

Pump or Valve 4 command
Dry contact rating:
120VAC/3A or 30VDC/6A

Pump 5 or AUX Pump/Valve 1 command

Dry contact rating:
120WAC/3A or 30VDC/6A

Pump 6 or AUX Pump/Valve 2 command

Dry contact rating:
120WAC/3A or 30VDC/6A

Pump 7 or AUX Pump/Valve 3 command

Dry contact rating:
120WAC/3A or 30VDC/6A

Pump 8 or AUX Pump/Valve 4 command

Dry contact rating:
120VAC/3A or 30VDC/BA

Note: Number of boilers in the part number corresponds to the number of wired digital outputs for

pump control terminals

SCC Inc.
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Connections (continued)

Analog Input and Output Terminals (one module)

- Standard for Steam Boilers (Application S, R, or U)

- Optional for Hot Water Boilers (Application H, W or Z)

ANALOG INPUT
CHAMMEL 1
FIELD
CONFIGLRED

ANALOG INPUT
CHAMMEL 2
FIELD
CONFIGLRED

ANALOG INPUT
CHAMMEL 3
FIELD
CONFIGLRED

ANALOG INPUT
CHAMMEL &
FIELD
CONFIGLRED

Al 24+
Al 24-
All 24+ ———ftr—
All V j
All I = C
HLD

AlL C |

SH ———+
Al2 24+ |
A2 VA e A
A2 I
A2 C o —

SHLD

Al3 24+
Al3 V j
Al3 I
Al3 C

SH —— =
A4 24+ :
A4 Vv j :
A4 I = A
A4 C o —

EXAMPLE FOR CURRENT
INPUT CONNECTION

HO) +
4-20mA
LOOP POWER
TYPICAL SENSOR

_O_

EXAMPLE FOR VOLTAGE
INPUT CONNECTION

HO) +
o-10V
VOLTAGE
TRANSMITTER

_O_

EXAMPLE FOR CURRENT
INPUT CONNECTION

H )+ 4-20mA
ACTIVE POWER

H) — SENSOR

NOTE: FOR 0-10V VOLTAGE INPUTS, REMOWVE JUMPERS BETWEEN TERPINALS
ALV AND AIL-1, AIZ-V AND AIZ-1, ALS-V AND ALS-1, Al4-V AND Al4-1.

SCC Inc.
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TS Series

Connections (continued)

Analog Input and Output Terminals (one module) continued

MWL W
ANALOG OUTPUT
CHAMNEL 1 _ *
FIELD MV I EXAMPLE FOR CURRENT
_ | outePuT connECTION
CONFIGURED VL c -
HLD
— SH i
1+
ANALOG OUTPUT Mv2 VR p— =
CHANNEL 2 :I EXAMPLE FOR VOLTAGE
FIELD MV2 I OUTPUT CONNECTION
CONFIGURED _
MW 2 C — — = —
- SHLD
NOTE: FOR CURRENT OUTPUTS, REMOVE JUMPERS BETWEEN
TERMINALS MV1-1 AND MV1-V, MV2-1 AND MV2-V.

SCC Inc.
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Connections (continued)

RTD Pt or LG-Ni 1000 Ohm Input Terminals

- Standard for Hot Water Boilers (Application H, W or Z)
- Optional for Steam Boilers (Application S, R, or U)

LOOP SUPPLY
RTD INPUT
CHAMMEL 1

LOOP RETURN
RTD INPUT
CHAMMEL 2

QOUTSIDE AIR
RTD INPUT
CHAMMEL 3

RTD INPUT
CHAMMEL &
FIELD
CONFIGLRED

17

RTDI | Al [——
RTD1 | A2 5
RTD1 | Bl —+ :
RTDI | B2 |- l
SH ————4
Rz | AL ———A)
RTD2 | A2 =
RD2 | B1 A |
rRTD2 | B2 |——
RTD3 | Al [——
RTDZ | A2 o
RTDZ | B1 —+ :
RTD: | B2 |- l
SH ————4
oA | a1 ———A)
RTD4 | A2 ——
R0 | 81 | |
RTD4 | 82 |——

LOOP SUPPLY
EXAPMPLE
CONMECTION

2 WIRE RTD 1K Ohm

LOOP RETURN
EXAPMPLE
CONMECTION

3 WIRE RTD 1K Ohm

QOUTSIDE AIR
EXAPMPLE
CONMECTION

2 WIRE RTD 1K Ohm

EXAPMPLE
CONMECTION
3 WIRE RTD 1K Ohm

NOTE: IF USING 2WIRE RTD, PLACE A JUPPER BETWEEN TERMINALS B1 AND B2.

SCC Inc.
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TS Series

Connections (continued)
RTD Pt or LG-Ni 1000 Ohm input Terminals

- Optional for Steam Boilers (Application S, R, or U)

RTD1 Al ———Fr+— EXAMPLE
E CONNECTION
RTD INPUT RTD1 A7 1 2 WIRE RTD 1K Ohm
CHANMEL 1 SHLD
FIELD RTD1 Bl —+
CONFIGURED | |
RTD1 B2 — l
— SH ————+
A
ETD?2 Al —— — EXAMPLE
RTD INPUT E CONNECTION
CHANMEL 2 RTD2 A2 T 3 WIRE RTD 1K Ohm
FIELD I
CONFIGURED RTD2 B1 | o —
SHLD
RTD2 B2 E—
RTD3 Al ———F+— EXAMPLE
E CONNECTION
RTD INPUT RTD3 A7 — — 2 WIRE RTD 1K Ohm
CHANMEL 3 EHLD
FIELD rD3 | 81 4 |
CONFIGURED |
RTD3 B2 B l
— SH ————+
RTD4 Al —— At EXAMPLE
RTD INPUT H CONNECTION
CHANMEL 4 RTD4 A2 =T 3 WIRE RTD 1K Ohm
FIELD I
COMNFIGURED RTD4 Bl _J | - _ 1
SHLD
RTD4 B2 E—
NOTE: IF USING 2WIRE RTD, PLACE & JUMPER BETWEEN TERMINALS B1 AND B2.

SCC Inc.
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Connections (continued)

Ethernet connection with TS kits at each boiler and Deaerator/Surge control system (if applicable)

- Ethernet connections for up to 5 TS kits, or up to 4 TS kits with SCC Deaerator/Surge control

system. Ethernet cables not included.

8 PORTS
ETHERNET SWITCH

_| CATSE STRAIGHT CONNECTION CABLE 10y gps MODBUS TCR/IP

_| CATSE STRAIGHT CONNECTION CABLE 10y | oL ETHERMET PORT BOILER #1
_| CATSE STRAIGHT CONMNECTION CABLE 10y | CAL ETHERMNET PORT BOILER #2
S alok S TRATGHT LOWRERL UM LABL TO LOCAL ETHERMET PORT BOILER #3
_| CATSE STRAIGHT CONMECTION CABLE 10y | OCAL ETHERMET PORT BOILER #4

_| CATSE STRAIGHT CONNECTION CABLE Ty | ocAL ETHERMET PORT BOILER #5 OR DA/SRG

NOT FOR FIELD USE

1R W

NOTE 1: Wire all CAT5e cables separately from AC power wires.

Note 2: If a second DA or second Surge tank SCC control panel connection required, the maximum

boiler connections will be reduced by one.

SCC Inc.
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Connections (continued)

Ethernet connections for up to 8 TS kits, or up to 7 TS kits with Deaerator/Surge control system.
Ethernet cables not included.

8 PORTS
ETHERMNET SWITCH

CATSE STRAIGHT CONNECTION CABLE 11y gais MODBUS TCR/IP

| CATSE STRAIGHT CONNECTION CABLE 1) oAl ETHERMET PORT BOILER #1

_| CATSE STRAIGHT CONMECTION CABLE 10 | oCcAL ETHERMNET PORT BOILER #2
_| CATSE STRAIGHT CONMECTION CABLE TO LOCAL ETHERMET PORT BOILER #3
_| CATSE STRAIGHT CONNECTION CABLE 103 | CAL ETHERMET PORT BOILER #4
_| CATSE STRAIGHT CONNECTION CABLE 1 | 9Cal ETHERNET PORT BOILER #5

_| CATSE STRAIGHT CONNECTION CABLE Ty | AL ETHERMET PORT BOILER #6

R4 10 i i
%

PORTS
RMNET SWITCH

3
&

| CATSE STRAIGHT CONMECTION CABLE T | oCAL ETHERMET PORT BOILER #7

NOT FOR FIELD USE

|
|
E
p
|z
&
E
1S
E
|9
]
|=
12
E
2
_|
(]
—
=]
B
|
=
m
joes
=
0
=
(]
== )
_|
m
=]
'=
m
je=s |
it
ca
(o]
o
(]
I=
e
[¥5]
s |
(]

NOTE 1: Wire all CAT5e cables separately from AC power wires.

Note 2: If a second DA or second Surge tank SCC control panel connection required, the maximum
boiler connections will be reduced by one.
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Connections (continued)

Ethernet connection for up to 8 TS kits and Deaerator/Surge control system. Ethernet cables not
included.

8 PORTS
ETHERMNET SWITCH

CATSE STRAIGHT CONNECTION CABLE Ty gMS MODBUS TCP/IP

_| CATSE STRAIGHT CONNECTION CABLE 10y | oL ETHERMET PORT BOILER #1
_| CATSE STRAIGHT CONMNECTION CABLE 10y | CAL ETHERMNET PORT BOILER #2
_| CATSE STRAIGHT CONNECTION CABLE TO LOCAL ETHERNET PORT BOILER #3
_| CATSE STRAIGHT CONMECTION CABLE 10y | OCAL ETHERMNET PORT BOILER #4
_| CATSE STRAIGHT CONNECTION CABLE 11y | gCal ETHERNET PORT BOILER #5

_| CATSE STRAIGHT CONMECTION CABLE T | oAl ETHERMET PORT BOILER #6

BN

%]

PORTS
ETHERNET SWITCH

_| CATSE STRAIGHT CONNECTION CABLE 1y | oL ETHERMET PORT BOILER #7

NOT FOR FIELD USE

|
|
E
p
|z
&
E
1S
E
|9
]
|=
12
E
2
_|
(]
—
=]
B
|
=
m
joes
=
0
=
(]
== )
_|
m
=]
'=
m
je=s |
it
ca
(o]
o
(]
I=
e
[¥5]
s |
(]

NOTE 1: Wire all CAT5e cables separately from AC power wires.

Note 2: If a second DA or second Surge tank SCC control panel connection required, the maximum
boiler connections will be reduced by one.

SCCInc. Page 17



Technical Instructions TS Series
Document No. TS-2000

Connections (continued)

Modbus RS-485 serial connections with LMV52 serial kits (no touchscreen at each boiler). Shielded
cables not included.

MASTER BOILER #1 BOILER #2 BOILER #3 BOILER #4
RS485 COM R5485 COM RS485 COM RS485 COM RS485 COM
TERMIMNALS TERMINALS TERMINALS TERMIMNALS TERMIMNALS

BOILER #8 BOILER #7 BOILER #6 BOILER #5
TERMINALS TERMINALS TERMIMNALS TERMINALS

TERMINATION

|

|

|

|

R5485 COM RS5485 COM RS485 COM RS485 COM :

|

|

|

RESISTOR 1200 |
|

NOTE: TERMINAL SHLD IS GROUNDED TERMINAL. TERMINAL SHLD-N IS NOT GROUNDED TERMINAL.
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Connections (continued)

Modbus RS-485 serial connection with LMV51 serial kits (no touchscreen at each boiler), and with

RWEF55 as load controller (LC)
OR

Modbus RS-485 serial connection with LMV52/51 serial kits (no touchscreen at each boiler), and with

RWF55 as water level controller (WL)

TERMINATION
RESISTOR 1200

iy

MASTER BOILER #1 BOILER #1
RS485 COM RS485 COM RWF55 LC OR WL
TERMINALS TERMINALS RS485 COM
__ __ Fry — 1y
485+
— — _R_D_- — —
435-
C4
- o
SHLD SHLD| HLD  SHLDI ca SHLD
SHLD SHLD-N =0 -
BOILER #4 BOILER #4
RWF55 LC OR WL R5485 COM
RS485 COM TERMINALS
SN |7 N
| 485+
| — Ry ]
|1 485~
ca4
M= F O — A
I |SHLD c3 SHLD
o -
[
11| BOILER #5 BOILER #5
I I l RS485 COM RWF55 LC OR WL
L1 TERMINALS RS485 COM
LLI _ -R+C) — ]
LI 485+
R.
| __ Ry |
| 485-
_ E“_-D_ _
SHLD  SHLDI SHLD
I_CEQ_ N
BOILER #8 BOILER #8
RWF55 LC OR WL R5485 COM
RS485 COM TERMINALS

SHLD)|

BOILER #2
RS485 COM
TERMIMNALS

SHLD

BOILER #3
RWF55 LC OR WL
RS485 COM

[Remy _
485+

Romy —
485-

Cd~y_

SHLD!

c3
I__O___

BOILER #6
RS485 COM
TERMIMNALS

BOILER #7
RWF55 LC OR WL
RS485 COM

[Ri~y ]
485+

Ry
485-

Cd~y_

[ LY o N

BOILER #2
RWF55 LC OR WL
R5485 COM
[R, —

485+
F-0 — -

485-
IC4m,

w
I
—

ol

—

SHLD

L

c3
I__O___

BOILER #3
R5485 COM
TERMINALS

I
e ————

L_1
L_—

BOILER #6
RWF55 LC OR WL
R5485 COM

L S ——
485+

Pz —
485-

C4hy — -
L_Céc}_ _

|
[
BOILER #7 |
RS485 COM I
TERMINALS |

|

SCC Inc.
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Connections (continued)

Modbus RS-485 serial connection with LMV3x serial kits (no touchscreen at each boiler), and with
RWEF55 as load controller (LC)

MASTER BOILER #1 BOILER #1 BOILER #2 BOILER #2
RS485 COM OCI MODULE RWFS5 LC OCI MODULE RWFS5 LC
TERMINALS RS485 COM RS485 COM RS485 COM R5485 COM
W3, 1~ T =N 1ok =N 7o D=
DATAY G435+ DATA+ G4s5+ -
2025 11 Ry — R BN F N i N Ry L
DATA- 485~ DATA- 485- |l
2015 —— fin — M — — A0l — — —HEO- — 1 H
GND | “Ghp sHDo s TSHLD  SHLD) GND [ “ghip sHLOl o3 SHE‘ : :
LB~ _ 11 (=P
SHLD SHLD-N =0 SHLD-N =O Il
[
BOILER #4 BOILER #4 BOILER #3 BOILER #3 ]
RWFS55 LC Ol MODULE RWESS LC OCl MODULE I I I
RS485 COM RS485 COM RS485 COM RS485 COM 1]
NSNS o PPN -1 -7~ =PI |- =N - K- 11
L G435+ DATA+ G4.35+ DATA+ _: :
| - _R_D_' — - — 120.2 — — R_D_' — - 120.2 -
o pr DATA- P DATA- | j
I Eeey M — 2017 S (0 e Y B ) 2015 __
: : IrSHLD - SHLD  SHLD) GND | “Ghp sHol - “SHLD SHLD) GND | “Eip
[ (=P L~ _ 11
Ll =0 SHLD-N =0 SHLD-N
[
L BOILER #5 BOILER #5 BOILER 6 BOILER #6
l l I OCI MODULE RWEFS5 LC OCI MODULE RWFS5 LC
L1 R5485 COM RS485 COM RS485 COM R5485 COM
LI AP0 I~ AREA _la A B0S5 I~ RS _
1 DATA+ G435+ DATA+ G4g5+ -
[
20.2 R- 20.2 R-

- T, S - - — - — 120 — —— - — — |
| DATA- | e 485- DATA- e 485~ |l
= 2Dl_@?;rm — T O — g — — 2Dl_@?;wn — O —
SHLD SHLD SHLDT . SHLD  SHLD)] SHLD SHLOT - SHLD | 1

LB~ _ 11 (=P
{'shio-n [ =0 SHLD-N =O Il
[
BOILER #8 BOILER #8 BOILER #7 BOILER #7 ]
RWFS55 LC Ol MODULE RWESS LC OCl MODULE I I I
R5485 COM RS485 COM RS485 COM RS485 COM Ll
R+ ]~ 203 — 1~ e~ [R+ e~ 20.3 — 11
TERMINATION [1 Orem e Oz b —: |
ResisTOR1200 Ll | ~ Ubkeze L Ry _ __1lloas | N
O DATA- O DATA- j
ca, 201 c4 20.1
o —Hb— Ui U e UL _Jpeigp
- SHLD  SHLD) GND | “Ghp sHol - “SHLD SHLD) GND | “Eip
S L~ _ 11
O SHLD-N =0 SHLD-N
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TS Series

Technical Instructions
Document No. TS-2000

Connections (continued)

Modbus RS-485 serial connection with LMV3x serial kits (no touchscreen at each boiler), and with
RWEF55 as load controller (LC), and RWF55 as water level controller (WL)

MASTER R5485
TERMINALS B1 OCI RS485 B1 RWFS5 LC RS485 B1 RWF55 WL RS485
E P N - T = P
D5 D4s5+ G4s5+ _‘
202, _ Ry Ry I
DATA- | ot e85 _‘ :
201, o deen T ey~ ]
GND | “ghin siol SHLD  SHLOT © sip |||
3 | 1 LIC3 | 1 |
SHLD SHLD-N =0 — 1 -— | I I
B2 RWF55 WL RS485 B2 RWF55 LC RS485 B2 OCI RS485 |1
o Rt 1~ _~[Rx — 1l 203 _ 1 1]
r OZgss OZgss DATA+ !—I
|R- — —_— R_D_' — —_— |20.2 — _|
I ;_ 485- 485- DATA, |
4~ _ 11 _ _ {fes~ 1y _ 22-1_@_ _
LT Sy TSHLD  SHLD) YSHLD SHLDI GND_| “sHip
[ c3 | c3 | ,_
[ — — SHLD N
U | B3 OCI RS485 B3 RWF55 LC RS485 B3 RWF55 WL RS485
A RoE, N = P =
Iﬂll DATA+ O 485+ _‘
LI |llo2 Fey N B
I DATA- | a8s- ass- _‘ |
L_Alboig ) Jlesmn — 1] _ | leany “ L ___ 1|
SHLD GND [ “&ip SHLﬁLCS SHLD  SHLOT " es ATENEN
H'sHo-N_ [ - — 1 H=0- — I I |
|
B4 RWF55 WL RS485 B4 RWF55 LC RS485 B4 OCI RS485 [ 1
A~ [rE — ] ~ [R+ — 1~ 203 i_l_,
[ C4s5+ C4s5+ DATAH M |
__ Ry — | Ry — __1llea
I ;_ o 85 o 85 DATA- | |
— 440 — S 5.7 Sy & i DR G LR T, S —
I I :_ SHLBLCS SHLD  SHLOT o YSHLD SHLDI GND | “ghip
1 =0~ — —==20-— L[sHo-n_H
U | BS OCI RS485 BS RWFS5 LC RS485 BS5 RWF55 WL RS485
_ g Ay 1 A 1
Iﬂll DATA+ C4—SS+ 485+ _‘
[ 3&2_{5__. R.(' Y — —_— R.(' Y~ — - —_
| DATA- 485- 485- _‘ |
L_ w1 L ] l]es I 1 [ P 1 N
SHLD GND_| “ship sHLOD SHLD  sHLOT © AN
c3 | Lic3 | | |
“{sHD-N_ 10 7 70— X :
B6 RWFS5 WL RS485 B6 RWF55 LC RS485 B6 OCI RS485 [ 1]
PN = ~ A 1o~ P0Ee R
r D45:5+ D45:5+ DATAT] !—|
Ry — | Ry — o Adbeas L
I | e 485- e 485- DATA- |
Jean ™" 11— ey " 111 lbo1g ]
I I :_ SHLSLCS SHLD  SHLOT " es “SHLD SHLD! GND | “ghip
1 20~ — =0 — {'sHLD-N
U | B7 OCI RS485 B7 RWFS5 LC RS485 B7 RWFS5 WL RS485
W35 A 1Ry 1
|‘} DATA+ 485+ 485+ _‘
2025, | Ry Ry —
DATA- 485- 485- T
|__ 20105 S N -7 S B IR (1 (=7 U O S
SHLD GND | “gip SHLBLCS SHLD  SHLOT - sip |||
“{sHon H 20-— =0 — - HI
BS RWFS55 WL RS485 BS RWF55 LC RS485 B8 OCI RS485 [l
[F P 7= P N -1, x-7- s A o
TERMINATION q O O 25 t
RESISTOR 1200 o — _ ROy — _ _11lleo2 __
485- 485- DATA-| |
“o-— TN S e O — N = U o e — -
- SHLD SHLBLB SHLD SHLD SHLD
o-- 1 20-— { sHLD-N
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Technical Instructions
Document No. TS-2000

TS Series

Connections (continued)

Modbus RS-485 serial connection with LMV3x serial kits (no touchscreen at each boiler), RWF10 as

load controller (LC)

MASTER BOILER #1 BOILER #1 BOILER #2 BOILER #2
RS485 COM OCI MODULE RWF10 LC OCI MODULE RWF10 LC
TERMINALS R5485 COM RS485 COM RS485 COM R5485 COM
035 _ AT 1~ AP35 ~TIA 1~
DATA+ 185+ DATA+ 485+ -
20.2 124 _ _ 1102 2y WL
DATA- 4R/5- DATA- 485- |l
2015 SR W EV NI R Y LT — sy I
GND | “Ghp sHOT " TSHLD SHLD GND | “Ghip sHLOT " SHE‘ : :
Lidm 11 Lfdm |
SHLD SHLD-N =0 {sHip-N_ - ]
[
BOILER #4 BOILER #4 BOILER #3 BOILER #3 ]
RWF10 LC CQCI MODULE RWF10 LC QClI MODULE I l l
R5485 COM RS485 COM RS485 COM R5485 COM L1
AT 1~ Wis 1o O~ ] 703 11
T 185+ DATA+ 285+ DATA+| _: :
| —— 12 _ 120.2 _ _ 12 _ |20.2 B
L pr DATA- O DATA- | j
(T N N Y= I 2010 Ay H - ey
o Ty SHLD  SHLD) GND [ “Gnip sLol SHLD SHLD GND [ “ghio
11 Lla~ 1 '—iC)-—-
11 SHLD-N SHLD N
[
111 BOILER #5 BOILER #5 BOILER #6 BOILER #6
I I l OCl MODULE RWF10 LC OCI MODULE RWF10 LC
Ll R5485 COM R5485 COM RS485 COM R5485 COM
LI 20.3 ~ 11 e 20.3 ~ 11 _ ] L
| : DATAY 485+ DATA+ 485+ -
1
U e 12 _ l20.2 FETSNEN 1| N I
| DATA- 485~ DATA- 485- |l
[ 12015 _ _ _1-3_0____ 1 120105 R _1-3_0___ I
SHLD GND | “Ghp sHOT " TSHLD SHLD GND | “Ghip sHLOT " SHE‘ : :
Lidm 11 Lfdm |
{ship-N_ =0 {sHip-N_ - ]
[
BOILER #8 BOILER #38 BOILER #7 BOILER #7 ]
RWF10 LC CQCI MODULE RWF10 LC QClI MODULE I I I
RS485 COM RS485 COM RS485 COM RS485 COM 1]
N isy= P P 5 7= _ 035 11
TERMINATION [1 Orem vy vy 5 —: |
RESISTOR 1200 LTSN | 20.2 _ulr_ 120~ 1 2025 | |
Oz Zrytd Or DATA-] | | |
B0 — HF—— 201 — —— 40— HF—— 2015 ;
" _ISHLD SHLD GND [ “Gnip sLol . _ISHLD SHLD] GND [ “ghio
] Ltdm
O SHLD-N -0 SHLD-N
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TS Series

Technical Instructions
Document No. TS-2000

Connections (continued)

Modbus RS-485 serial connection with LMV3x serial kits (no touchscreen at each boiler), RWF10 as

load controller (LC), and RWF55 as water level controller (WL)

MASTER RS485
TERMINALS B10OCI RS485 B1 RWF10 LC RS485 B1 RWF55 WL R5485
ESYoup— o — ey ——
485+ 485+ _‘
i 1-2_0_ _ R_D_ _ I
a85- e a85- T
= H30- — | —— o — 1 ——-|||
SHLD SHLD SHLD SHLD SHLD I 1
Lid~ _ 11 —O- _ 1 I |
|
B2 RWF55 WL R5485 RWF10 LC R5485 B2 OCI R5485 | | |
_ R~ A1 )l W3, 111
r O Cram DATA+ {l—l
_ |R- _ ;2D _ |20.2 |
I ;_ . 485- 485- DATA-| |
_ lca~ _ 111 _ i3~ _ 1 2014, _
L s SHLD ~ SHLD) O SHLD SHLD) GND | SHLI}
[ Llc3 | L l1a
Ll - -] {sHip-n [
11 B3 OCI RS485 RWF10 LC RS485 B3 RWF55 WL R5485
TN o e
| ! DATA+ 485+ 485+ _‘
Ll _llozg | 2 Ry — HL
I DATA- a85- 485~ T
L jeis | AN 1 NP I (o Y N I 1 AR Iy
SHLD GND [ “&rp so SHLD SHLO SHLD [ 1
e~ ] LSn 1 B
SH LD-N I |
B4 RWE55 WL R5485 RWFL0 LC R5485 B4 OCI RS485 1]
o CEY=N— i~ ] e P
[ O e D5 i {I—I
_ Ry — | 2y _ | 202 o
I ;_ s 485- 485- DATA- |
_ N I bz~ 111 2015 _
L g0 © SHLD SHLD O SHLD SHLD GND | SHLD
1 L les
RN =0-— 1~ o - 1 L{sHo-N_H
I_: l B5 OCI RS485 RWF10 LC RS485 BS RWF55 WL R5485
— _mEs T~ ] Frmy _ 1y ——
Iﬂll DATA| 485+ 485+ _‘
[ 1202, _12D _ RD _ _
I DATA-| 485- 485- 1
L {Jkoag ] oo - - U™ L
SHLD GND | “ghp sHD SHLD SHLD s ||
Lla~ ] Llgn RE
SH LD-N W |
B6 RWF35 WL R5485 RWF10 LC RS485 Bo OCI RS485 | | |
___ Fi~ ] i~ _ ] 03, RN
r 485+ 485+ DATAH] 1|—|
__ |R- _ Rz 2&.@_ _ I
I ;_ . 485- 485- |
- |C - . 13~ ] R _@_ —
LT s SHLD SHLD| SHLD SHLD| SHLI}
11 Llea~ 1 Lha~ ]
L1 {sHon H
U | B7 OCI RS485 RWFL0 LC R5485 B7 RWF55 WL R5485
N o7 1 EXv=
I—ll DATA+ 485+ | 485+ _‘
Ll _ || l]e02 | 2y _ | Ry L
| DATA- a85- . 385 _: I
L__{Jhois, bsny — o ey~ N
SHLD GND | “ghp sHo SHLD SHLD o |||
TP I LSn- — 1 B
SH LD-N W |
B8 RWF55 WL R5485 RWF10 LC R5485 B8 OCI R5485 | | |
IF ] i~ ] ET e P
TERMINATION [1 O 5o o 1|—|
RESISTOR 1200 Ll |r-my | 124y _ ] 202 _ 1
485- 485- DATA-| |
e S A O IO - E7 Nl N O B 1T 92N U o N
SHLD SHLD SHLD SHLD)| GND | SHLD
Gy _ Lla~ ]
SH D-N
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Technical Instructions TS Series
Document No. TS-2000
Connections (continued)
Modbus RS-485 serial connection with RWF55 load controller (LC)
MASTER BOILER #1 BOILER #2 BOILER #3 BOILER #4
RS485 COM RWFS5 LC RWFS5 LC RWFS5 LC RWFS5 LC
TERMINALS RS485 COM RS5485 COM RS485 COM RS485 COM
= P == P |-=7= e N |-=>=x I
Osss Oess Oese Oress -
Ry e~ ey L Ry o
485- 485- 485- 485- L
(oS 1 A 15Nt A I 1 =5t 8 S A L=~5 Nt N A
SHLD  SHLDI SHLD SHLD SHLD  SHLD Yeup |
c3 | L lcs L Llcs | Llcs | L1
20— - 20— - 20 — - 20— - N
[
BOILER #8 BOILER #7 BOILER #6 BOILER &5 L]
RWFS5 LC RWFS5 LC RWFS5 LC RWFS5 LC l l l
RS485 COM RS485 COM RS485 COM RS485 COM Ll
ey PN v g = NEN] .-7c e P=NEP=N] .- e D=
[1 Ozas: 485+ Ozass 485+ ||
RESISTOR 1200 L -y L Ry _ Bemy Ll Ry — !
i e 085 e j
O~ 1ol | O " T s | O Yo s | O~ [eun
C3O_ I I_CED_ _ 11 I_CEO_ _ 11 I_CEO_ I
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TS Series Technical Instructions
Document No. TS-2000

Connections (continued)
BMS Communications Connections

Standard Modbus TCP/IP

Ethernet switch
ETHERMET

______ CATSE STRAIGHT CONNECTION CABLE | TO BMS
Modbus TCR/IP

Standard Modbus RTU RS485

Back of touchscreen MODBUS RTU

R3485 TERMINALS
COmM1
R3485

{stes: |- :

RS485- F 1T ————— —

To BMS
Maodbus RTU

f"ﬁdh

56 o -———— —

HLD SHLD
SHIELDED 18 AWG CABLE
SHLD -
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Technical Instructions

TS Series
Document No. TS-2000

Connections (continued)

BMS Communication Connections

ProtoNode N2 Johnson, BACnet MS/TP, BACnet/IP, or Modbus TCP/IP

Back of touchscreen PROTCOCOL COMVERTER in Master Panel
Txf+ 485+
_{:_':.

i

[..

[ S To BMS
R /f-ta 485~
cCom1 g Df % M2 Johnson or

R5485 PR e =R I A B BACnet MS/TP
S5G
e

[xx]
]

FIELD
.

I

I

P8

HLD
— SHIELDED 18 AWG CABLE

ETHERMET

STRAIGHT CONMECTION To BMS
G P —] BACnet/IP or
Madbus TCR/IP

ProtoAir N2 Johnson, BACnhet MS/TP, BACnet/IP, or Modbus TCP/IP

Back of touchscreen PROTOCOL COMVERTER in Master Panel

R1 RZ |
m— il To BMS
ComM1 / — | I M2 lohnson or
R5485 \ BACnet MS/TP
GND GND
L —

232/485 485 e
— SHIELDED 18 AWG CABLE

ETHERMET
NOTE: R1 PORT DIP SWITCH @ To BMS

— STRAIGHT CONNECTION
485/232 SET TO 485 "OFF CATSE CABLE ] BACnet/IP or

— m TERM Maodbus TCR/IP
— |~ I BIAS-

oo | w Il BlAS+
& W] 485,232
OFF ON
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TS Series Technical Instructions

Document No. TS-2000

Connections (continued)
BMS Communication Connections

BACnet/IP, EtherNet/IP, or PROFINET (RTA) only with boiler data or Ethernet/IP
Ethernet switch

To BMS
E_ __ _CATSESTRAIGHTCONMECTIONCABLE _ BACnet/IP,
EtherNet/IP, or

E PROFINET (RTA)

B PROTOCOL CONVERTER in Master Panel

Back of touchscreen
ETHERMET

ETHERMNET

PROFINET or PROFIBUS

PROTOCOL CONVERTER in Master Panel

Back of touchscreen PROFIBUS
RS485
L]
5 N/A og To BMS
com1 3 s eel[T T T | PROFIBUS (RTA)
R5485 i ST °
1 NfA
ETHERMET
STRAIGHT CONNECTION | TO BMS
CATSE CABLE PROFINET (RTA)

LonWorks

Back of touchscreen PROTOCOL COMVERTER in Master Panel

—
COM1 [
R5485 Y =T

To BMS
LonWorks

LONW ORKES
°
I I
I I

I
I
I
I
I
L

5H IELDED 18 AWG CABLE
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Technical Instructions TS Series
Document No. TS-2000

Enclosure Parts Description

3 0

mo o P

LT r - - ITxTom

£

s <cdw»v=x3»xp PO

Y.
Z.
AA.

24 VDC PLC normal indicator light

Main 120 VAC lockable disconnect handle

7”, 10" or 12” Schneider touchscreen

Ethernet switch, number of ports dependent upon product part number

Circulating pump and isolation valves output relays, only if circulating pump controls option (Y) is selected for hot
water boilers (Application H, W, or Z)

24 VDC enclosure terminals

24 VDC power supply

Circuit breaker

120 VAC power terminals

120 VAC main disconnect with UL lock

Ground lugs

Schneider Programmable Logic Controller (PLC)

Analog input module, standard for (Application S, R, or U); included if analog option (A) is selected for hot water
boilers (Application H, W, or Z)

RTD input module, standard for hot water boilers (Application H, W, or Z); included if RTD option (T) is selected for
steam boilers (Application S, R, or U)

Monitored value discrete output relays

General and analog high/low alarm relays

Analog output field terminals

Circulating pumps control field terminals, standard for hot water boilers only (Application H, W, or Z)

General, PLC normal, high, and low analog input alarm field terminals

Monitored value discrete output field terminals

Override, remote set point, and remote disable field terminals

Circulating pump proven field terminals for hot water boilers only (Application H, W, or 2)

RTD input field terminals, standard for hot water boilers (Application H, W, or Z), optional for steam boilers
(Application S, R, or U)

Analog input field terminals, standard for steam boilers (Application S, R, or U), included if analog option (A) is
selected for hot water boilers (Application H, W, or Z)

BMS interface module for communications other than Modbus (Options B, L, or M)

Digital Input terminals

Serial RS-485 Communication Terminals

SCCInc.
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TS Series Technical Instructions
Document No. TS-2000

Enclosure Dimensions

Dimensions in inches; millimeters in brackets

23.622
e
l- [556] -]
4 4
o 8%
48 A8
Back
11,565 [293.5] - 12.218 [310.3]
" 9.843 [250] - 9.843 [250]
g g
Y | 3
Ej
Side (NEMA 1/NEMA 4x) Side (NEMA 12 with cover)

Information in this publication is based on current specifications. The company reserves the right to make changes
in specifications and models as design improvements are introduced. Product or company names mentioned
herein may be the trademarks of their respective owners. © 2009 SCC Inc.

SCC Inc. Your feedback is important to us. If you have Document No. TS-2000
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