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Modules
CPU: CO-00DR-D; 8 DC in, 6 Relay Out
Input: CO-16ND3; 16/4 24 Vdc
Input: CO-16ND3; 16/4 24 Vdc
Input: CO-16ND3; 16/4 24 Vdc
Output: C0-08TD2; 8/2 DC Sink
Output: C0-16TD1; 16/2 DC Sink
Output: C0-16TD1; 16/2 DC Sink
Output: C0-04TRS; 4 SPST Relay




Red = Remote Sensor
Black = XL LVRB

Blue = M1 Output
Green= Over-temp
Purple = Emergency Proc
Orange = Weather Proc

Energy Controls (NC)

PLC Inputs, Coded By Source v2

N I =T

1

10

11

12

13

14

15

16

Off-Peak West “Orange”

Off-Peak West “Blue”

Off-Peak East “Orange”

Off-Peak East “Blue”

Great Room: Fireplace Valve

Precipitation-Present

Outside-Temp-Above-60

Enable-Freeze-Protection

Changing Room A Over-Temp

Changing Room B Over-Temp

BR 2/3 Bath Over-Temp

BR 4/5 Bath Over-Temp

Master Bath Over-Temp

Upper Bath Over-Temp

Changing Room A: Door

Changing Room B: Door

BR 2/3 Bath: Door (2)

BR 2/3 Bath: Motion

Upper Bath: Door

BR 4/5 Bath: Door (2)

BR 4/5: Motion

Master Bath: Doors (2)

Master Bath: Door (Closet)

Master Bath: Motion

Changing Room A: Heater
Toggle

Changing Room B:: Heater
Toggle

BR 2/3 Bath: Heater Toggle

BR 4/5 Bath: Heater Toggle

Master Bath: Heater Toggle

Upper Bath: Heater Toggle

Great Room: Exhaust Toggle

- spare -

Upper Bath Window Status

Call, HVAC Upper

Call, HVAC North

Cal, HVAC South

Call, Water Heater

Call, Load Group B

- spare -

- spare -

- spare -

- spare -

BR 2/3 Bath, Heater Set On

BR 4/5 Bath, Heater Set On

Master Bath, Heater Set On

Great-Room-Above-Outside

Great-Room-Above-85

Vacation

Heating-Season

Portal-Is-Open

Fire-Alarm-Active

Guests Present

Spare 1 -M1G - NC

- spare -

- spare -

- spare -



VA0 Energy Controls (NC) PLC Outputs, Summary

T T T T T,

6 (by 2) Relay Contacts

8 (by 2) 12/24 Vdc Source

16 (by 4) 5-24Vdc Sink

16 (by 4) 5-24Vdc Sink

4 SPDT Relay Contacts

1 Water Heaters, Enable Water Heaters, Green FA Heater, Changing Room A Floor Heat Enable, Garage/Shop HVAC North, Enable
2 Load Group B, Enable Water Heaters, Red FA Heater, Changing Room B Floor Heat Enable, Interior HVAC South, Enable
3 HVAC Upper, Green Load Group B, Green FA Heater, BR 2/3 Bath Floﬁagf:: ;::hble, HVAC Upper, Enable
4 HVAC Upper, Red Load Group B, Red Instant Hot - spare - HVAC Call (To M1G)
5 - spare - HVAC North, Green Towel Warmer, BR 2/3 Bath Button'i.scl?r,.rﬁ:anging *
6 - spare - HVAC North, Red Hot Water Circulation Arm Button FI{_EOD;nCQanging ko
7 e HVAC South, Green - spare - Button LED, BR 2/3 Bath 2
8 ki HVAC South, Red FA Heater , BR 4/5 Bath Button LED, BR 4/5 Bath *
9 * * FA Heater, Master Bath Button LED, Master Bath *
10 * * FA Heater, Upper Bath Button LED, Upper Bath *
11 * * Towel Warmer Pump. Master Bath Button LED, Great Room Exhaust *
12 * * Instrument Heaters Floor Heat Enable, BR 2/3 Bath *
13 o o Blower, Great Room Fireplace Floor Heat Enable, Upper Bath o
14 * * Exhaust, Great Room (Low) Bathroom Window Close *
15 i i Exhaust, Great Room (High) Vent, All Open ki
16 * * BR 4/5 Bath, Towel Warmer Vents, All Close *



v40 Energy Controls (NC)

PLCI/O



v40 Energy Controls (NC) PLC Inputs (CPU) X0

1L-A127 (22-4)

Off-Peak Receivers CPU
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V) > !
2L-A04/05 (22-4) | I ‘
\
N Black ! I
'.I \‘ » +24Vdc } } ‘ CLICK }
\
Off-Peak W-H Relay; East “Orange” (2L-A06) . | White ! | Koyo -
+— P X3 [ -
v I !
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\\ T ;; } PwWR RUN -
2L-A06/07 (22-4) ! | RUN &
a } ERR H stop W
1 ! —
\ ! PORT1 "
\
: [ [ X1 [
[
Great Room Fireplace Valve Detector +24Vde ) } © ! RX1 B
(Great Room) | I
| \
Great Room: Fireplace Valve Monitor (2C-S02) I"‘ Green } } ™ = -
L > X5 } RX2 g -
o , | \ PORT2 -
—— White } |
v ! I I -
(% i? | }
2C-S02 (22-4) } } ™
\
| L -
Weather Sensor Processor } } —
(White/CN-Panel/6) | | ;
| \
" | I
Precip #Precipitation-Present (1L-A171) ! \ Red I }
— L > X6 ‘
[ | I
T>60 #Outside-Temp-Above-60 (1L-A127) . White [ |
: > X7 i
1 | |
Freeze #Enable-Freeze-Protection (1L-A128) | X Green I }
— > x8 ‘
[
. Black } ‘
[ | [
L] | |
! i



v40 Energy Controls (NC) PLC Inputs X1 (a)

NC-IN-1

'\
,,,,,,,,,, } ' 1L-A129 (22-8) i;
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1
+24Vde ———— >l a }
I I
I I
—b} c2 }
| I
! I
—N‘ c3 !
1 } ong CO-16ND3
—N‘ ca | 24V =4mA
\
I I
I I
\
w 1
Bathroom Temperature Limiter } }
\
T ] | 1
\ . \
} - I #Changing Room A Over-Temp (1L-A129) N White } I
| | X > 1 |
I ! I |
} } #Changing Room B Over-Temp (1L-A130) i Green } }
! ; T ﬁ 2 I
\ 1 [
| | #BR 2/3 Bath Over-Temp (1L-A131) P Black | i
L » 3
‘ [ [ g \
| [ | |
| | #BR4/5 Bath Over-Temp (1L-A132) B White . |
| | . Ll |
I ! | |
} i #Master Bath Over-Temp (1L-A133) E ! Green J : }
‘ \ [ g |
[
} } #Upper Bath Over-Temp (1L-A134) | . Red I }
} : L :} 6 }
\ | [ \ \
I | [ Black | |
} ] ] } }
\
[ | |
I I
[



v40 Energy Controls (NC) PLC Inputs X1 (b)
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2H-S03 (22-4)

NC-IN-1
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| |
Blue/ } |
CN-Panel } }
n . |
I 1 White (1G-S16 !
/ 7y Red T ! 1 1 ‘l ite { ) tl 7 }
p) ‘ ‘ o | I pwr CO-16ND3
Changing Room A: Door (1H-S04) .‘ ,' Black } } i | } pa 24V = 4mA
{ i ' | | T C 1
- Red | | [ Green (1G-S17) I |
— S o ;2 — > 8 ‘ 1
I
Changing Room B: Door (1H-S08) {‘ ,' Black } } E E } } 2
v } } [ } | 3
1 1 |
/ - Red I 13 o Brown (1G-518) I | 4
i F T > 9 | c2
BR 2/3 Bath: Door 1 (2G-S08) {‘ U Black | ! Lo } i 5
T e | : | 6
! I
Red | [ I
— o I 1 1 ‘
. 1 | |
BR 2/3 Bath: Door 2 (2G-S12) .‘ ,' Black l } : : } } A
7 i i Ny i | 9
- G 4 [ Orange (1G-520) I
— AL L > 10 |
. T I
BR 2/3 Bath: Motion (2G-513) " " white i / i o Black “Return” i i
v I i } |
“1G-516 (22-8) | |
| |
I
Orange/ } |
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Red - i White (2H-503) ! |
T.; ;\ 11 }
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| |
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PLC Inputs X1 (c)

Energy Controls (NC)

v40
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BR 4/5 Bath: Door 1 (1A-S03)
BR 4/5 Bath: Door 2 (1B-502)
BR 4/5 Bath: Motion (1A-S08)
Master Bath/BR: Door (2A-S08)
Master Bath/Closet: Door (2A-S10)
Master Bath: Motion (2B-S07)

Master Bath/Wet Bar: Door (2B-S02)
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v40 Energy Controls (NC) PLC Inputs X2 (a)
NC-IN-2
CO-16TND3 #2

bt
‘ I
! 1
+24 Vdc > 1 \ .
; | Revised
| [
. |
| [
[
—h‘ Cc3 }
[
\
XL Heater Button } |
Interface | c \
T ! | |
| |
! s Outl | Changing Room A: Heater Toggle (1L-A191) N White } [ pwr CO-16ND3
: " 1 : :‘ 1 } 24V = 4mA
I
: Out 2 : Changing Room B:: Heater Toggle (1L-A192) :In Brown } }
i i ) !
| T [ = I
| [ o
: Out 3 : BR 2/3 Bath: Heater Toggle (1L-A190) o Green } } %
| | e > 3 | e
I : ' } ‘ o
. - 1
: / Out 4 : BR 4/5 Bath: Heater Toggle (1L-A193) E : Blue % 4 }
I [
| ! [ \ |
I ! ‘
! - Out5 | T E : | !
| | 1 \ !
! : ) | i
! ; L | i
| 1
! Out6 | Master Bath: Heater Toggle (1L-A194) ' | Orange | 5 i
1 -
| T ™ » |
I ! ‘
! Out7 | Upper Bath: Heater Toggle (1L-A189) ' E Red | }
| ! T " |
: outs | Great Room: Exhaust Toggle (1L-A195) ! X Yellow | |
: T X 7 > 7 |
| : v } \
| | | —> s
: Com | :‘ ! Black | }
: | ' } }
o Yy | \
1L-A189 (22-8) ! 1
| \
| [
| [
| \
| [
| [
‘ [
| |
! 1
Deleted: Great Room: Exhaust Off (1L-A196) e



v40 Energy Controls (NC) PLC Inputs X2 (b) 10

—

v 1L-A212 (22-4) Y&

spare —» 15

NC-IN-2
Orange/ CO_]LQINR%ﬁZ ReVISed
CN-Panel/1 , i ‘
I\ White 1\ Red (2H-A26) \ |
T 1 { .i : -| ;} 9 |
Upper Bath: Window [3A-A21] ! , Green | } ! ! Black “Return” } }
V! @ | |
‘\/' L) ‘\ll, t } }
3A-A82 (22-4) 2H-A26 (22-2) } }
‘ [
‘ [
\
| |
\
! | swr CO-16ND3
" Red HVAC Call - Upper (1L-A172) \ ‘ 28V dmA
/ < S » 10 |
i | [ C1
"'\ White HVAC Call - North (1L-A173) \ ! 1
i » —
< ™ ” 11 | 2 7=
1 . | | 0
P . Green HVAC Call - South (1L-A174) N ! 3 S
< T > 12 ! 4
i | \
‘l 1 Black | } C2
2 < T } ! 5
1 |
E v \ / \ | 6
> 1L-A172 (22-4) ! | 7
O I ! 8
~ I }
g } ‘ Cc3
\
= } ! 9
] ‘ i
& ! 1
= I
o } \ ‘
[ [ | p—
" Red Call — Load Group B (1L-A212) } \ E
< .' + » 13 ! )
- P I ! ]
1! . I ‘ ! h
b White Call - Water Heater (1L-A217) [ | .
« T > 14 | -
. | |
[ Black | |
LI | | |
T | |
[ |
(W] | |
1 |
[
[
\
[
[
[
[
\
\
I



v40 Energy Controls (NC) PLC Inputs X3 (a)

NC-IN-3
CO-16TND3 #3

+24 Vdc »

»
|
|
|
—P» Q2

—» 3

pwr CO-16ND3

L

M1 Output Expander CN/2 (05) I

» |

| |
| 2 | #Heater Set On - BR 2/3 Bath (1L-A119) 0 White }
I | M| t‘ 3
I I o I
| 3 | #Heater Set On - BR 4/5 Bath (1L-A120) . Green !
1

1 i i gl
} 1 } #Heater Set On - Master Bath (1L-A118) vl Red }
| } T g
i / 4 i #Great-Room-Hotter-Than-Outside (1L-A121) . Brown J 6
\ i T >
i 5 i #Great-Room-Hotter-Than-85 (1L-A122) i : Blue J ;
\ | ™ >
| 6 | #Vacation (1L-A123) - Orange }

Il i »
} I I V} 8
| 7 | #Heating-Season (1L-A124) ! ' Yellow |
| ; —L » 9
| | ! }
} 8 | #Portal-Is-Open (1L-A125) . Violet !
i ; —t » 10
\ \ [ Black |
I | ‘
| T []
| | 1

1
*********** ' 11-A118 (22-10) v



v40 Energy Controls (NC) PLC Inputs X3 (b) 12

NC-IN-3
CO-16TND3 #3
(R -
M1 Relay Board CN/2 (05)

S
! 1(09)]  #Fire-Alarm-Active (1L-A126) e Red
| ! () » 11
} | Il II >
| 5(13)]  #Guests Present (1L-A169) . White

! + » 12
| i o v swr CO-16ND3
w 6(14)]  #Spare 1—M1G - NC (1L-A170) ;o Green - 24V = 4mA
! : — > 13 :

|
} | ‘| H Black

| 1
| | 1
| | \

r

|

|

|

|

|

|

|

|

|

|

|

|

13
~

1L-A126 (22-4) J

spare —M‘ 14
\
\
\
!
spare —Pv‘ 15
\
\
[
[
[

spare —P 16




v40

Energy Controls (NC) PLC Outputs YO (CPU)

Added

CPU (Y0)
CO-O0DR-D
PR
w 1
1 } 0
c3 \ _ h
+12 lecL“’Ai;;Power) 1 Y1 1 Water Heaters, Enable (1L-A204) :: .l > Brown \
= |
I Y2 | Load Group B, Enable (1L-A205) "
} ; +——r— Blue
(]
| Y3 | HVAC Upper, Green (1L-A186) o
[ ‘ ——» Green
|
\ Y4 | HVAC Upper, Red (1L-A187) 0l
: ; i e
Ica Y5 | -spare- P!
Koyo ‘ ‘ > P
! i | Y6 | - spare - !
- } S ! P ~ '
» '
- } } Pl
PWRE RUN W | [ Pl
RUN | } ! !
ERR H - | | ' :
- I I 1
PORTA - P —— ! L » Black j
X1 - v |
. 12/24 Vdc Return “1L-A186" (22-6)
X2 - 1L-A157/1L-A110
RX2 g -
PORT2 -
-
-
-

To “White/GP-Panel”
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v40

onr CO-08TD2
- 12-24V=0.3A

1ndLno Il

Energy Controls (NC)

+12 Vdc (Line Power)
1L-A157

PLC Outputs Y4

NC-OUT-1 (Y4)

C0-08TD2

QT 1 .

| Vi 11 Water Heaters, Green (1L-A14) N \

‘ } * : » Orange

} 2 } Water Heaters, Red(1L-A13) 11

| ‘ ! +—» Blue

w 3| Load Group B, Green (1L-A10) '

} | - » White
| 1

} 4 Load Group B, Red (1L-A28) P

\ i +——p Yellow

| | [

1v2 51 HVAC North, Green (1L-A11) v

} ; > Green

1

! 6 HVAC North, Red (1L-A29) e

| ' 1 o Purple

| ; T 1 Ll

\ A HVAC South, Green (1L-A12) v

} 1 L Brown
| 1

! g HVAC South, Red (1L-A30) U

I | ' Gra

} I —> \
I L

I | [

} c } T Black j

[ S V

12/24 Vdc Return 1L-A10
1L-A157/1L-A110

12/24 Vdc Return
1L-A157/1L-A110

To “White/GP-Panel”

Revised
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v40

Energy Controls (NC)

+12 Vdc (Line Power)

PLC Outputs Y5 (a)

+24 Vdc (Line Power)

Red

White

Green

Brown

Blue

Orange

’ 1G-A07 (22/8)

. 1L-A15 (22/8)

Red

Green

Brown

Blue

Orange

Yellow

White

Green

Red

1L-A18 (22-4)

1L-A110
1L-A157
+24 Vdc (Line Power)
1L-A110
RL11
NC-OUT-2 (Y5) spsT+ el s
“BR 2/3 Bath y
CO-16TD1 # Towel Ins;artl: K A
,,,,,,, . ,, o ® ——>
\FV1 | ) Warmer A
4 | 1 } FA Heater, Changing Room A 1G-A07 '1 1
\ —p
| ! T
} 2 } FA Heater, Changing Room B 1G-A08 ' .
\ ! >
! 3 | FA Heater, BR 2/3 Bath 16-A03 | !
‘ 1 |-
C0-16TD1 w ! vy
PWR
i 5-27V=0.1A | 4 | InstantHot 1G-A10 | X
— i @o—F— 1P
- C1 } ‘ o
e 1 | 5 1 Towel Warmer, BR 2/3 Bath 1G-Al11 ll L
| >
= i w ! \
= .-: g % } 6 } Hot Water Circulation Arm 1L-A203 (single) Hot Water !
= -‘. o [ ; ¥ Recirculation
- 4 S } 7 | -spare- PLC
- Vi \
_ - | ‘ A
& 5 \ 8 | Heater,BR4/5 Bath 1L-A41 1)
“w o | w R
I
: - 7 ! cL| L
- s | | o AN
‘ >
- C2 V2 ‘ D
- 9 | | [ |
- = i ~ 9 | FAHeater, Master Bath 1-A42 1
- 10 ! i e
- I
- - 1 } 10 } FA Heater, Upper Bath 1L-A43 : ' g
- 12 | ; T
- - V2 } 11 } Towel Warmer. Master Bath 1L-A15 : : o
| t >
- 13 | | —
- | I Instrument Heaters 1L-Al6 ! :
- - 14 ‘ 12 | I
| T T | L
=m 15 I ! ) [
X | Blower, Great Room Fireplace 1L-A17 |
16 ‘ 13, !
- | } >
} 14 | Exhaust, Great Room (Low) 1L-A18 ,"‘ o
‘ i P
} 15 1 Exhaust, Great Room (High) 1L-A19 : -
I —p
I ! L
} 16 } BR 4/5 Bath, Towel Warmer '. l‘ -
‘ ‘ T 1 Ll
‘ 2 N
| I
| Il
| I
| I

12/24 Vdc Return
1L-A157/1L-A110

Removed: XL Heater Button Interface

To “Blue/GP-Panel”

To “White/GP-Panel”

To “White/GP-Panel”

Revised
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v40

owr CO-16TD1

5-27V=0.1A

u
~Q

©cQoeNoansSrwN

oA NSO

1nd1Lno

Energy Controls (NC)

+24 Vdc (Line Power)

PLC Outputs Y6 (a)

1L-A110
!
+24 Vdc (Line Power) Red .'" > \
1L-A110 1 o
NC-OUT-3 (Y6) o .
| I
[ ]
CO-16TD1 #2 D Z
,,,,,,, 5 1
o i | e 3
| 1 } Floor Heat Enable, Garage/Shop (1L-A82) White : ! R °
\ > =
[ L1
i 2 } Floor Heat Enable, Interior (1L-A115) Brown : : s—’
| | T °
| 3 | Floor Heat Enable, Master Bath (1L-A116) Blue 1! =
! ‘ — )
} } - spare - "
| 4 ~SP vl
—_—> N
: v
| 1L-A82 (22/8)
[
[
[
\
\
\
\
\
\
\
1
I Cc1
} +12 Vdc (Line Power) +12 Vdc (Line Power)
I t 12/24 Vdc Return 1L-A157 1L-A157
L V2 1L-A157/1L-A110

e

+
RL10 RL2

1| Floor Heat, BR 2/3 Bath (1L-A158) Blue
Floor Heat, Upper Bath (1L-A159) White
Bathroom Window Close (1L-A160) Green
Vent, All Open (1L-A161) Orange
Vents, All Close (1L-A162) Yellow

12/24 Vdc Return
1L-A157/1L-A110

RL2 = DPDT
RL3 = DPDT

RL8 = SPST
RLY = SPST
RL10 = SPST

Revised

Removed: 1L-A136

16



v40 Energy Controls (NC) PLC Outputs Y6 (b)

NC-OUT-3 (Y6)

C0-16TD1 # Added

,,,,,,, 1 +24 Vdc (Line Power)
1L-A110

XL Heater Button Interface
(Button LED Indicator inputs)

Moved Here: XL Heater Button Interface

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I I |
|
C0-16TD1 ! !
PWR |
527V=0.1A | i T +24V Com
} 5 | Button LED, Changing Room A (1L-A185) ,". Purple :
| ; " — Button LED 1
I ! . |
\ 6 } Button LED, Changing Room B (1L-A188) A White |
8 ! ‘ — +—P> Button LED 2
= | [
el | 7 | Button LED, BR 2/3 Bath (1L-A197) L Green !
= [ } — 4§ Button LED 3
| I |
1 i 8 | Button LED, BR 4/5 Bath (1L-A198) P Brown [
5 ! ‘ L L) Button LED 4
6 | ‘ [ |
7 ‘ | po ! Button LED 5
: | | P Bin
8 | ! [ |
c2 | } [ |
| 1 1
9 9 | Button LED, Master Bath (1L-A199) Lol Orange i -
T Button LED 6
0 | ; - >
1 | 10! Button LED, Upper Bath (1L-A200) o Blue I
2 ! } — i »  Button LED 7
1
o | 11| Button LED, Great Room Exhaust (1L-A201) 1 Yellow |
| : Lt 9 Button LED 8
3 | } (W] |
4 | | v |
= | I v 1L-A185 (22-9) !
I ! |
| | |
e
6 } }
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |



v40

= C0-04TRS

L

Energy Controls (NC)

NC-OUT-4 (Y7)

PLC Outputs Y7

New

CO-04TRS
1L-A206 (22-6)
g A
Red : 1
1 |l ;
Black HVAC North Enable (ext) (1L-A206) o 4
i i
ol
'
"B
B
Green E ' > > To “White/GP-Panel”
White HVAC South Enable (ext) (1L-A207) i _
t »
o
[
I
[N}
Blue [
o >
Brown HVAC Upper Enable (ext) (1L-A208) 'y -
- > )
'
Red \
>
Black HVAC Call — Any (1L-A218) - To “White/CN/1”
»

1
1L-A218 (22-2)'

18



v40

Energy Controls (NC)

RL1 ° "\
2H-A05 )  InstantHot,
[ 4 -y Upper Bar
[
[
[
RL2 ° : !
1
[ (. Vents, All On
1
1 1
1 1
RL3 o o
1
¢ L5 Vents, All Off
1 1
L
‘l >
!
4
2H-A05 (Cat 5)
l\
1L-A24 1 )
4 L Lights, All Off
1
1
1
RLIL, o L
4./ i | BR4/5Bath
[ i Towel Warmer
1
1
1
1
RL1 !
e ' | Instant Hot,
[ 2 — Kitchen
1
1
1
1
RL2 oy
1
o—o/ . L
[ : I Vents, All On
[
1
1
RL3 ° ! i
1
& |I I' Vents, All Off
iy
\

-

1L-A20 (Cat 5)

To “Orange/XL-Panel/1”

To “White/XL-Panel”

Output Relays

T
RL8 ° " S
I/ 1 &
' ® 2
Floor Heat, BR 2/3 Bath (1G-A17) | o
L1 }
Vo 7 ]
(W o
v 3
~ o
1G-A17 (22-2) =
RL9
[ J ’:“
1 3
[ 4 " —P ?ca
Floor Heat, Upper Bath (2H-A08) 1 ', ©
, o 2
7 2
LS
RIO. o | g
1 1 <
® — g
1
Bathroom Window Close (2H-A09) ,I 3
[ » (=]
[ gl -

-

2H-A08 (22-4)



Octal XL Pushbutton Adapter
Inputs
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XL Heater Button Inputs #1

Energy Controls (NC)

v40

Octal XL Pushbutton Adapter

L]

Heater Button Adapter
Power Supply

New

o
kel
>
o 5
+ o
AT A
)
~
)
o~
o
S
<
-
-
O
o] =4
> &
~
—
+
o
by ~
S =
@© =2
° O
o S
& 2
= <
o
c
=)
~
)
4
-
—
x
S~
()
=
o
|
|
|
< |
m,
o !
o |
o
Qo |
£
=
c
o |
=
O
|

S| <
2
S| 8
o @
S~
- )
o =
> ey
| 3| <
=l ©
*
L
B
<
x
I
-
e R
e
|
- |
< o
T €
— |
= E|l 18
> 3 |
@ | a0
(=
\ 'S
| €
©
|
1 O
|
|

Orange/XL/2
®
?

I
I
— ~ ™ ~ |
c c c c |
o o o o |
b= £ k=4 B k= |
> o > > >
o o =) =) @ I
I
AT A [ N N -
m —
c
& o _
= o g c
[} c o © 2
@ 3 < ) o
< 3 ) I3 2
o & £ = @
~ =
N o
S| 2 s = &
— < ~ < = —_—
< = 3 ® < °©
- — i - *
— s < — -
3 = ]
— -~ -
<
-
||||||||||||||||||||||||| -
s i D e [==>
p———f———t———— "
I I
I I
I I
e o\ P ® /OIW ® ,
I I
I I
I I
e ) EN Y U |
% %
— e c
& @ m g
[
c m = S m o
@ ] = S
— o = o (=]
< E= [ )
o =) < - ) =
o~ 3 = _ 2 = = =
M < o M H < = %
<
& = N L z = = L
3 " - > —
& = B =
— x T x
p ~ B
[C] I
- ~
Bl N =~ cA- "o =~

\\\\\\ J N I N A P
2 2 2
< s o 3 o s
= @ Q @ o =)
T 3 B
S £ i 2 2 2
> < > s = c
T E 0 2 < 3
—_
= < I [ ©
* * *
2 [ =
- - -
o (S} [=]
x x x
I (U] <
- o~ o
N iy S i S e
T I B
[ [
= [ ] , | ,
o , P9 , = ,
T [ ) [ |2 [
S| ogl s R g 1s1 @ I
- I B e I B = € I
a2 S 1o 2 S o 3 o I
I o s @ © [
[~ g I
P o g ,
o | ,
VRN Y
[ [
e ”
[ [
[ [ [



v40

BR 4/5 Bath (East . I
e (,,,),,,I Red/XL-Dim/1 |
: But1A-C.1 | o 1A-X17 (Brown) I K o 1C-A31 (White/Green) \
| / 1 | ® ! Il n !
| L | ‘ D g
: Com : ! ! White/Brown } } ! \ White/Brown }
| ; " ! | | [ ol
e X * I I [ }

BR 4/5 Bath (West) 1A-XCL(*3) } } b i
T T T T T T T T T T T | | | [
| | | 1! I
: But 1A-D.1 i " 1A-X25 (Brown) ! ! L 1C-A29 (Brown) J
: | I : ] L | ] " '}
| Com : ! 1 White/Brown } } |‘,' I
| ! o ; | 1C-A29 (*0) |
e J | I |

1A-XD1 (*3) ! ! !
| | i
o ] |
Master Bath !
e | Red/XL-Dim/2 }
: / But 2B-A.1 : N 2B-X01 (Brown) ( 7777777 j} N 1C-A30 (White/Green) }
1 1 1 »
Lo i 1 I o— HE! >
1 1
: Com : ! 1 White/Brown } } ! 1 White/Brown }
| — ; ; s >
b R [ \ ' 1¢-A30 (*0) [
2B-XA1 (*6) } } I
\
Lo \
\
\
\
Great Room }
——— e ———— | White/XL-Dim }
: But 2C-FR.8 : N 2C-X56 (White/Green) T 1 K 1L-A181 (Brown) |
\ h g
| A I x g
: Com | ! 1 White/Brown } I I White/Brown I
| ! ! : | ' >
| : \ ,' ! } ' I, ‘
| | | \
| I
| I

Energy Controls (NC)

XL Heater Button Inputs #2

Octal XL Pushbutton Adapter

2C-X55 (Button 2C-FR.7) ???

White XL/Dim
Cable: 2C-XF3
Wire: White/Brown

¥ 11-A181 (*0)

Button 4

Com

Button 5

Button 6

Com



Boiler/HVAC
Off-Peak & Call Monitor
Connections



v40

Energy Controls (NC)

Thermostat

North, Main
G

Thermostat

North, Lower
H

Yellow/CN/H

Foommmm——a

| Thermostat :

| Controller |

E? | North, Main |

< —® <

| |

| |

Zone I :

Controller Zone | |

North Valves L

Furnace T

North 5 | Thermostat |

C: | Controller |

< ® : North, Lower :

| |

Off-Peak et F? : :

A :

< B <

| |

| |

|

B (I

[

White/GP/1 | HVAccall !

I Monitor #1 |

D : !

> Ch2In |

! |

|

: |

A : :

@ Ch20ut |

! |

L]
T Y T "
! 1@ : A 4 :

|
| NCouT-4 | | NCIN-2 |
[ I S, 1
White/CN/2

»
»

A = “HVAC North Enable (ext)”

B = “HVAC North Enable”

C = “North H/C/F Call”

D = “North Heat/Cool Call”

E = “HVAC Controls (North Main)”
F = “HVAC Controls (North Lower)”
G = “BR Hall: Thermostat”

H = “Theater: Thermostat”

| = “HVAC Call - North”

(1L-A206)
(1L-A34)
(1L-A209)
(1L-A176)
(1L-A45)
(1L-A46)
(2F-A09)
(1F-A03)
(1L-A174)

Controls: HVAC, North Furnace

New

1L-A206 (22-6)
1L-A34 (18/2)
1L-A209 (18/6)
1L-A176 (22/4)
1L-A45 (22/6)
1L-A46 (22/6)
2F-A09 (Cat 5)
1F-A03 (Cat 5)
1L-A172 (22/4)
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v40

Energy Controls (NC)

Thermostat

South, Main
G

Thermostat

South, Lower
H

Yellow/CN/H
Fom———————
| Thermostat :
| Controller |
E? | South, Main |
< —e <
| |
| |
| |
Zone I :
Controller Zone ! |
South Valves L
Furnace T
South 5 | Thermostat |
C: | Controller |
< ® : South, Lower :
| |
Off-Peak et F? : :
A :
< B <
| |
| |
| |
B (I
[
White/GP/1 | HVAccall !
I Monitor #1 |
D :
+»Ch3In |
! |
: |
|
|
A i |
| @ch3out !
]
! |
L]
T Y T
! 2 @ : A 4 :
|
| NCouT-4 | | NCIN-2 |
[ I S, 1
White/CN/2

»
»

A = “HVAC South Enable (ext)”

B = “HVAC South Enable”

C = “South H/C/F Call”

D = “South Heat/Cool Call”

E = “HVAC Controls (South Main)”
F = “HVAC Controls (South Lower)”
G = “Master BR Hall: Thermostat”
H = “Long Hall: Thermostat”

| = “HVAC Call - South”

(1L-A207)
(1L-A37)
(1L-A210)
(1L-A177)
(1L-A47)
(1L-A48)
(2A-A06)
(1C-A02)
(1L-A173)

Controls: HVAC, South Furnace

New

1L-A206 (22-6)
1L-A37 (18/2)
1L-A210 (18/6)
1L-A177 (22/4)
1L-A47 (22/6)
1L-A48 (22/6)
2A-A06 (Cat5)
1C-A02 (Cat 5)
1L-A172 (22/4)
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v40

Energy Controls (NC)

Controls: HVAC, Upper Furnace

Yellow/CN/H
PTTTTTTTTTT T 1
: Thermostat |
| Controller :
: Upper : Thermostat
! | Upper
E? | | G
< | L] L o
L —1e i
Furnace : :
Upper ! I
|
| |
Off-Peak b
A
D
B
WhitciGP/l
T,
| HVAccall !
: Monitor #1 :
—E—PCh 41n |
|
! |
A : !
| |
! |
| @cChaout !
]
: | A = “HVAC Upper Enable (ext)”
———————d B = “HVAC Upper Enable”
R S T P D = “Upper Heat/Cool Call”
ER : [ v i E = “HVAC Controls (Upper)”
i NC-OUT-4 | i NC-IN-2 | G = Upper Bar: Thermostat”

White/CN/2

| = “HVAC Call - Upper”

(1L-A208)
(1L-A31)
(1L-A175)
(3A-A02)
(3A-A94)
(1L-A172)

New

1L-A206 (22-6)
1L-A31 (18/2)
1L-A175 (22/4)
3A-A02 (18/6)
2A-A06 (Cat5)
1L-A172 (22/4)
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v40

Energy Controls (NC)

Controls: Snow Melt, South (Front)

A = “Load Group B, Enable”

B = “Snow Melt South, Enable”
“Snow Melt South, Call”

D = “HVAC Cal - Load Group B”
E = “Snow Melt, South Call A”
F= “Snow Melt, South Call B”

New

Snow Melt I ‘
Controller 1 Slab Sensor
E?
< o
4—‘ Air Temp
Snow Melt
Boiler
South
(Front) Snow Melt
«—
Controller 2 Slab Sensor
Fr
< L J
4—‘ Air Temp C-
Call @
Off-Peak
A
B
White/GP/1
AT T,
| I | HvACcall !
| : I Monitor #1 |
! RelayB1 | C : !
l_____‘r____l i » Ch4lin :
: |
. |
: |
|
A D . !
; ® Ch4O0ut |
! |
L]
VY S Y I Other
: n@ : : v : Load Group B
: CPU |1 NCIN-2 Calls (4x) Yellow/CN/H

White/CN/2

1L-A186 (22-6)
1L-A33 (18/2)
1L-A211 (22/2)
1L-A212 (22/4)
1L-A?? (?)
1L-A?? (?)
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v40

Energy Controls (NC)

Controls: Snow Melt,

A = “Load Group B, Enable”

B = “Snow Melt North, Enable”
“Snow Melt North, Call”

D = “HVAC Cal - Load Group B”
E = “Snow Melt, North Call A”
F= “Snow Melt, North Call B”

North (Back)

New

Snow Melt I ‘
Controller 1 Slab Sensor
E?
< L ]
4—‘ Air Temp
Snow Melt
Boiler
North
(Back) Snow Melt
«—
Controller 2 Slab Sensor
Fr
< L J
4—‘ Air Temp C-
Call @
Off-Peak
A
B
White/GP/1
AT T,
| I | HvACcall !
| : I Monitor #2 |
! RelayB1 | C : !
l_____‘r____l i# Ch1lln :
: |
. |
: |
|
A D . !
; ® ChlOut |
! |
L]
VY S Y I Other
: n@ : : v : Load Group B
: cPU |1 NCIN-2 Calls (4x) Yellow/CN/H

White/CN/2

1L-A186 (22-6)
1L-A32 (18/2)
1L-A213 (22/2)
1L-A212 (22/4)
1L-A?? (?)
1L-A?? (?)
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v40 Energy Controls (NC) Controls: Floor Heat, Interior 23

New
I_ ________ hl I_ ________ hl
Zone < : L J 4-:—: Thermo : Slab Temp
Valves : : : Laundry :
Thermo | |
— — <
@ : Master BR | i hd i . Slab Temp
T i o i
Floor Heat < 1 | Thermo |
Boiler b @‘ : ® 41—" | LLSouth : . Slab Temp
Interior; | Thermo | | P I
( ) @4— — Mud Room : —® <« Slab Temp
T i e i
@4 —@ G Thermo ! Slab Temp
: | : LLNorth |
Call @ ] | Thermo | o -« Slab Tem
| LLCentral | ! T P
offpeask | | 0 | A 0 T/
“ r—————"—-- A | hl
| : : Master BR :
1
I Interior | : Enable :
B ! Enable +————p Relay |
|  Relay | | |
g i | |
! —> |
White/GP/1 L ] (S
[ E F :___________i
| | | HvAcCcall !
: : I Monitor #2 |
| Relay B2 | C : :
e vt > Ch2in !
! |
l l
D | |
|
|
A —® chaout |
. |
L]
---------------------- e S Other
| né | ey ‘e e i Load Group B
! CPU : | NCIN-2 | ! NC-0UT-3 : Calls (4x) Yellow/CN/H
b ] b ] e 1
White/CN/2
A = “Load Group B, Enable” (1L-A205) 1L-A186 (22-6)
B = “Floor Heat Interior - Off-Peak” (1L-A38)  1L-A38 (18/2)
C = “Floor Heat Interior - Call” (1L-A214) 1L-A214 (22/2)
D = “HVAC Cal - Load Group B” (1L-A212) 1L-A212 (22/4)

E = “Floor Heat Enable - Interior” (1L-A115) 1L-A82 (22/8)
F= “Floor Heat Enable — Master BR” (1L-A116) 1L-A82 (22/8)



v40

Energy Controls (NC)

Controls: Floor Heat, Garage/Shop

Floor Heat [ttt 1
Boiler ; ® < Slab T
(Garage) ¢ L ] < 0 < : ab femp
: Thermo :
Call Out @ | Garage |
Off-Peak
A
Zone
Valves
T i
H i
Floor Heat ¢ Py @4 ~0 < T . Slab Temp
Boiler | Thermo |
(Shop) : Shop :
_________ J
CallOut @ :_ ________ .;
| Interior !
Off-Peak | Enable |
A : Relay !
. |
[ e
| : : |
—p HVACCall !
e Il |
Bl B2y ¢ 0 L - : Monitor #2 |
! |
! |
J6p) 9 Ch3in |
White/GP/1 |
C1 ! |
JER P | @ Ch30ut |
| o o | l |
I ! E ! I
|
! Relay B2 l [ |
L | | |
A : |
c2 . !
#» chain |
D | !
|
A —® ch4out !
|
e ;
[ S 7 T R T S Other
: Y2 : : : : ® : Load Group B
! CPU | | NGIN2 | | NC-OUT-3 ! Calls (3x) Yellow/CN/H
b ] b ] e 1
White/CN/2 A = “Load Group B, Enable”

B1 = “Floor Heat Shop - Off-Peak”

B2 = “Floor Heat Garage - Off-Peak”
C1 = “Floor Heat Garage - Call”

C2 = “Floor Heat Shop - Call”

D = “HVAC Cal - Load Group B”

E = “Floor Heat Enable — Garage/Shop”

(1L-A205)
(1L-A35)
(1L-A36)
(1L-A215)
(1L-A216)
(1L-A212)
(1L-A82)

New

1L-A186 (22-6)
1L-A35 (18/2)
1L-A36 (18/2)
1L-A215 (22/2)
1L-A216 (22/2)
1L-A212 (22/4)
1L-A82 (22/8)
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v40

Zone Controller, Upper

Energy Controls (NC)

|
mTTssmem I
| l TR
! I Upper Heat Call (1L-A175 White \ |
| W1 (Heat) @—t—"" ( ) — >
1
| | [ |
| I Upper Cool Call (1L-A175 Black 1 1
: Y (Cool) @ : PP ( ) ! ; >:
| 1
: | Red ‘| : :
| Ree— Y
| \Y)
L 1L-A175 (22-4) :
|
|
|
|
|
|
|
|
Zone Controller, North :
|
cTTT T T T |
| | " !
! I North Heat Call (1L-A176) White 4 1 |
| W1 (Heat) @— —+ =i
1
I I HE |
| I North Cool Call (1L-A176 Black 1
| Y (Cool) @— ( ) o »
1 |
| | Red | 1 !
. Rce— >
| | 7
[ 1L-A176 (22-4) :
|
|
|
|
|
|
|
Zone Controller, South :
|
R |
| | i
! I South Heat Call (1L-A177) White | 1 :
| W1 (Heat) @— — >
! |
| | 1
[ I South Cool Call (1L-A177) Black | R
: Y (Cool) @ : — P
1
: : Red | 1'
! RC @— - >
| |
| |

\Y]
1L-A177 (22-4)

f————t—— —

(Detail)
Yellow/HVAC-Group White/CN-Panel/2 NC-IN-2
C0-16TND3
,,,,,,,,,,,,,,,,,,, oo
— | |
|
HVAC Call : |
. | |
Monitor #1 ! |
I 1 | 8
| Revised ;
1Y | I
I \
' |
|
1C : } 9
| |
I \
I \
I \
I \
I I
I I
I \
| |
| |
| |
' |
|
| - - " I
s Ch1call : HVAC Call - Upper (1L-A172) ‘:\“ Red o 10
1
| | |
ch2call | HVAC Call - North (1L-A173) 1 1 white !
3W | P! » 11
| » >
ch3call i HVAC Call - South (1L-A174) | 1 Green w
3y | — > 12
L |
Common | \ | Black }
3C — |
| L
: 1L-A172 (22-4) !
| |
' |
|
| spare ——» 13
| |
I \
| |
: spare —» 14
|
w | |
' |
|
3v : spare —» 15
I \
3C l |
' |
I
! spare —P 16

HVAC Call Monitor
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v40 Energy Controls (NC) PLC Inputs X2 (b)

NC-IN-2
c’(\l)r:ngel//l CO;]LQINR%ﬁZ ReVISed
. -Pane , | \
I\ White A Red (2H-A26) \ |
- . = > 9 1
Upper Bath: Window [3A-A21] ! ! Green l } ! ! Black “Return” } |
¥ d W t | |
~ b= \ | |
3A-A82 (22-4) 2H-A26 (22-2) I !
i |
|
|
Yellow/HVAC-Group | !
|
Fommmmmm - R ! | pwr CO-16ND3
L Ch10ut I HVAC Call - Upper (1L-A172) " Red ! 0 | 24V mA
I i . ol }
1 |
! ch20ut | HVAC Call - North (1L-A173) P White w !
: ; - o | =
1
: Ch3out | HVAC Call - South (1L-A174) I 1 Green | | S
+ ! » I
: ! - n 12 |
|
! chaout ! Lo | |
| ¥ | |
I ' ‘ ‘
i Vo Black } }
| @ o | }
S . I
1L-A172 (22-4) | !
| |
| |
| |
| |
| |
| |
| |
[ ! |
[ ‘ -
Call — Load Group B (1L-A212) N Red } } evad
»
T » 13 } ",
' 1 ! d
1 I I
@ [} | | 1
1 1 | } r
1 1 . - .
|~ chiout Call - Water Heater (1L-A217) 1 1 White | | —
| | 1| g |
| : T : > 14 }
I 1
' Ch2 Out| b | |
| ' N | |
[ |
| 1
: Ch3o0ut! : ! spare —N‘ 15 |
M, B w :
| | 1 : } |
: Ch40ut| L ! |
—'_’ I
| I v spare ——» 16 |
| Com [ ! : Black } I
: : ® T ,' [ I
______________ \
’11-A212 (22-4) t X2




v40 Energy Controls (NC) PLC Outputs Y6 (a)

+24 Vdc (Line Power)

o
=
v

[
[
[
[ 4
1L-Al110 ‘ /
. } 1 ® Floor Heat Enable, Garage/Shop (2)
i Red v
+12V L P ! I
d;ch(_A"I; ower) ! = > To Gawage/shop Boiler (18-4)
NC-OUT-3 (Y6) . RLS > |
1 ! | RL7 . L }
[ ./
CO-16TD1 #2 ' | } ] [ ] Floor Heat Enable, Interior (4) }
o 1 b \
\
H V1 1 l Floor Heat Enable, Garage/Shop (1L-A82) White ! . } > To}FIoor Boiler (18-4)
B1 | —L— |
\ | ) ol RL6 w
} 2 } Floor Heat Enable, Interior (1L-A115) Brown ! ! } X » }
! | [ 1 o Floor Heat Enable, Master Bath I
} 3| Floor Heat Enable, Master Bath (1L-A116) Blue : 1 } }
} } : ! i | To}FIoor Boiler (18-4)
! 4 | Floor Heat Enable, BR 4/5 (1L-A136) Orange ! . i
I i e RL7 _ o > i
i } Vo ‘./ ®  Floor Heat Enable, BR 4/5 i
1 ! 1L-A82 (22/8) | oor Heat knable, |
} } } > To}FIoor Boiler (18-4)
\
} } | Yellow/HVAC-Group |
1 L T T T T T T T T T T i
\
| \
\
* |
| c1!
} I / g +12 Vdc (Line Power) +12 Vdc (Line Power)
| I 12/24 Vdc Return 1L-A157 1L-A157
—L ‘ i - - C0-16TD1
} V2 } 1L-A157/1L-A110 ng kel
! 1 . " ‘- C1
\
| | Ho+ o+ =
| } R8 X RL9 RL10X RL2 X RL3 ; = 2 o
| | T AT T - Revised | |= SRS
| } - 4
} 121 Floor Heat, BR 2/3 Bath (1L-A158) Blue . N1 5
‘ T
} 13 } Floor Heat, Upper Bath (1L-A159) White i g
l -
| | , = 7
} 14| Bathroom Window Close (1L-A160) Green - 8
| T
i s i Vent, All Open (1L-A161) Orange = %2
| \
I 16 } Vents, All Close (1L-Al162) Yellow - 0
B16 | T - 1
I ! -
} c2! 2
! = 2
} | RL2 = DPDT -
,,,,,,,, g RL3 = DPDT - 3
4
12/24 Vdc Return _
1L-A157/1L-A110 RL8 = SPST 5
RL9 = SPST 6

RL10 = SPST



White/GP-Panel/1
Off-Peak Control Wiring



v40

“White/CN-Panel/2”

To:

Energy Controls (NC)

AV

AN

Orange (1L-A14)

“White/GP-Panel” Off-Peak Control Wiring A

Blue (1L-A13)

White (1L-A10)

A A A A

Yellow (1L-A28)

Green (1L-A11)

Violet (1L-A29)

Black

Brown (1L-A12)

Gray (1L-A30)

A A A A A

“1L-A10” (22-10)

35

Revised

Panel-Mounted (5x)
Off-Peak Status Indicator

Green => Load On
Red => Load Denied

“Domestic Hot Water”

“Ice Melt”
“Floor Heat”
“Bathroom Heat”

(Load Set B)

“HVAC North”
(Load Set C)

“HVAC South”
(Load Set D)



v40

“White/CN/2”

To:

Energy Controls (NC)

“White/GP-Panel” Off-Peak Control Wiring B

_ 1L-A219 (22-4)

I ~
1 Ll
Green | |
240 Vac 24 Vac 1L-A220 D <
White | | g
L » N
T » %
South T . | » S
Water North Red ! : s
Heater Water 240 Vac 1L-A219 P! 8
a Monitor Heater Black | !
§§ Monitor L) >
3 24 Vac Y
S _ A M . Red(spare) North
s 304, 240V > /E—— I ® White Water
8! DP Breaker -« N o ‘ ey Black Heater
8 LT (33) “1L-45” (8-3) -
=° P a / "\ a Red (spare) South
g 3020y " White Water
N DP Breaker 4 - : ] Black Heater
-’ "11-46” (8-3) “1L-44” (83) "
L J Off-Peak
South /] K North L¥] 4]
Water < Relay “A-1”  \Water — Relay “A-2" Controls
H ff (250 Vac, H f (250 Vac,
eater /.//, 504 5PST) eater / /l,/ 50 SPST)
Relay | LA, Relay | o 3pPDT °
1 ’_./ 1238 N/O  Floor Heat
+ - + ”an » Com (Interior)
[ ]
A}
i T N/O
1 1L-A35 Floor Heat
Brown 4 L 5 » Com  (Shop)
e g p
| | Water Heaters, Enable (1L-A204) S ®
') S N/O  Floor Heat
; | - 1-A36 C (Garage)
[ om
1
White = X
1
! 3pPDT °
! o * WV
: | llBlll - Spare -
i | Load Group B, Enable (1L-A205) » Com
1
Blue 4 ’ i K ®
P! 3 & ————————» N/O Snow Melt
P 3 WA32 (Back)
| ' 12VReturn S om
1 ~
Black 4 = @ L4
! . A3 N/O Snow Melt
| E » com (Front)
| 1 HVAC Upper, Green (1L-A186)
Green 4 ‘ :
1
5 AN
< | ' HVAC Upper, Red (1L-A187) ( ”r:VAz LSJppe)r”
. Load Set E .
y Revised
)

\ Red

“1L-A186" (22-6)
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Red

Black HVAC North Enable (ext) (1L-A206)

Green

To: 4 I

“White/CN/2”

1L-A37

Blue

-

_2

v

Brown HVAC Upper Enable (ext) (1L-A208)

\
|

|

1
|
1
1
1
T
1
1
1
1
1
1
1
:
1
| White HVAC South Enable (ext) (1L-A207)
1
T
1
1
1
1
1
1
1
1
T
1
1
1
1

[

!

“1L-A206” (22-6)

I3

“White/GP-Panel” Off-Peak Control Wiring C 37

Added

HVAC Off-Peak
(North)

HVAC Off-Peak
(South)

HVAC Off-Peak
(Upper)



v40 Energy Controls (NC) Weather Sensor Processor 1/0

LAN (Tier O to Weather) (1L-C19)

F—————— B ——————— 1
| \ \ \
" i | | |
Outdoor — > \ ! !
Air Temp Outside Air Temperature (2M-517) 4-20 ma P | } ‘ ‘
Sensor - > I #Outside-Temp-Above-60 (1L-A127) White - I P I
X | | S 58
~ | I 1 £
Y o | #Enable-Freeze-Protection (1L-A128) Green | ' | (T |
[ e = f L P | < a I
Outdoor Outside Humidity (2M-518) 420ma ! 2. b -
RH Sensor ' I FHR I e \ I s O I
- > I3 I #Precipitation-Present (1L-A171) Red [ I S I
83T | > ZE
N ! E © ! : 1 } 5 < }
Rain — > 2 ; } Black 1 ' | & :3 [
Rain Gauge Data (2M-519 1 I S0 ' + > ‘
Gauge g ( ) pulse '. ! 8 3 v r} i
o 1 BE 1L-A60 1 1
N | -
’/\ ‘} ® ? | | |
Baro 1 g g } (RS
Outside Humidity (2M-518) 4-20 ma b | i
Pressure ! » I
v, ) I R R
} } Outside Temperature (Computed) (1L-A59) White N -~ } }
| L . >
I | [ | |
! | Outside Dewpoint (Computed) (1L-A60) Green ! \ ‘} |
| | R
| \ Black | | | 3 |
| I -] » | S
| \ i Tl o0&
e A4 \ a2
1L-A60 | 20 |
RS-232 } 3 |
Weather Data Serial Bus } = }
(1L-C22) \ N
\ [
A 1 i i
»! | | |
g | | |
\ \
Barometric Pressure Sensor (Serial) (2M-S22) Cat 5 RS-232 } } } }
I o N I e
\ [
\ ﬁ =
I o g I
ol &C_’ 4 I
Anemometer '} e }
Anemometer (Data) (4A-521) Cat 5 RS-232 | g9
\ v £ \
| Q ; }
| g
[ 3 \
‘ 1
\
\ \
\ \
\ \
\ \
\ \
\

|
S >



CLICK Module Reference



v40

Energy Controls (NC)

Basic CLICK CPUs

Click CPU Module Overview

(6 @ 5-27 V, 100 mA)

(6 @ 24V, 100 mA)

(482 @ 240V, 1 A)

Part Number |Discrete Input Type | Discrete Output Type | External Powe

C0-00DD1-D 6 DC (sink) ¥

C0-00DD2-D | 8 DC (sink/source) 6 DC (source) ¥ | oavbe (required

C0-00DR-D (484 24 V) p for all CPUs)

6 Relay
C0-00AR-D 8 AC
Analog CLICK CPUs
Discrete | Discrete
Part Number Input Types | Output Types Analog Input Types Analog Output Types | External Power
C0-02DD1-D 4 DC sinking 2ch;1nne|; V?I(’[ZQSO(O-?\)VDC) 2ch'71nnel; vgl(tzgzeo(o-?\)vn(:) 24D (e
: : current (4-20 mA); current (4-20 mA); require

C0-02DD2-D | 4DCin | 4DCsourcing | colactable separately per selectable separately per for all CPclIJs)
C0-02DR-D | **V) | 4relayout channel channel
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Control Processor
CO-O0DR-D; 8 DC in, 6 Relay Out

CLICK],

Koyo

-

-

=]
PWR Run W
RUN

[ ]
PORTA1 ™
X1 -

TX2 =
RX2 g
PORT2

Wiring Diagram

C0-00DR-D

+10

+10

24VDC

1!
I+

Ll

6-27VDC
6 - 240VAC

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart
' o e again. If the red x still appear elete the imag n g

Y P
your computer, and then open the fil s, you may have to d e and then insert it again

Equivalent Output Circuit

6-27 VDG = Internal Module Circuitry

6-240 VAC ~

| outPUT
& Y4

| Typical J’
|

c3 | com .
o S i

Y
LG To Y2-Y4

commons

6-27 VDC ==
6-240 VAC ~

OUTPUT
& Y56

| Typical g
|
C4 J\ COM‘ i i

T L<:| ToY6

common

41
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|

Energy Controls (NC)

Discrete 1/0 Modules

Click 1/0 Module Overview

Inputs Outputs

Part Number Kﬂ;‘l’)‘;ﬂ Sink or | Voltage Kg;‘gg; Sink or | Voltage/Current

TR Source Ratings (g Source Ratings
C0-08ND3 D2 | MK | 4224 ve
CO-08ND3-1 | DC2 | Mk | 33-5VDC
C0-16ND3 DCA6/4 | JMKOT | 24 vDC
C0-08NA AC/8/2 N/A 100-120 VAC
C0-08TD1 DC/8/2 Sink |3.3-27VDC, 0.3 A
C0-08TD2 DC/8/1 Source | 12-24VDC, 0.3 A
C0-16TD1 DC/16/2 Sink 5-27VDC, 0.1 A
C0-16TD2 DC/16/2 Source | 12-24 VDG, 0.1 A
C0-08TA AC/8/2 N/A  |17-240 VAC, 0.3 A
CO-04TRS Relay/d/s | NA | SN TA
C0-08TR Relay/g2 | A | 527 VDG 1A

6-240 VAC, 1 A
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Wiring Diagram ——— Digital Input

24V =4mA CO-16ND3; 16 DCIn

. C1
24vDC | _ + , 1
= = 5
3
. 4 : -
c2 Equivalent Input Circuit
24VDC | + e
- T 6 | Internal Module Circuitry _T_
0 7 . 5 AA .
8 INPUT Optical Isolator
C3
9

+I| 1
|

|
+11

il
M+
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Wiring Diagram

Energy Controls (NC)

pwr C0-08TD2

12-24VDC =

Ooowoamg-hwm_;g

12-24Vm0.3A
Ll

1nd1no 1IN

Digital Output
CO-08TD2; 8 DC Source Out

Equivalent Output Circuit

44

——— e

Internal Module Circuitry

Optical Isolator
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Digital Output
C0-16TD1; 16 DC Sink Out

Wiring Diagram i CO-16TD1
27V=0.1A

. 4
:5 — o
24vDC | * ﬁ c
™M M=
_ A e
- c
jrm— —
| 1 5 Equivalent Output Circuit
= B T v 11
: 0 | ’
¢ 24 VDC
5-27VDC _ 7 S _
n 8 Ji o P | Optical Isolator
.; l I
1l oz L ﬁ*
__ 9 EAM
=

|

RIEEACCCON

ORI N =O
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Wiring Diagram

owr CO-04TRS
250V~T7A Hz
6-27VDC == R
6- 240VAC~

6-27VDC—=
6 - 240VAC~

Digital Output
CO-04TRS; 4 SPDT Relays

46



v40 Energy Controls (NC) Elk Relay Modules 47

Compact Relay, 12 VoIt
Quality, heavy duty relay module with SPDT (Form “C”) Dry Contacts. It is ideal for general purpose
switching of devices or high current loads.

* Relay Contacts: 7A @ 28VDC, or 10A @ 125 VAC
* Operating Voltage: 12 Volts DC
¢ Current draw: 30mA (relay on)

SAVE with “Snap

7 N
j" Apart” 12 packs

> J ELK-912-12

* Positive Or Negative Activation

* Low Current Draw

* Elevator Style Screw Terminals

* Size: 1.1" X 1.55 “ each

* Includes Double Sided Foam Mounting Tape
* Packaged in Reusable Poly Storage Box

¢ Lifetime Limited Warranty

ELK-912

7 LZ‘I

I/

7 82158

Relay, 12/24 VoIt
Quality, heavy duty relay module with SPDT Form “C” contacts. It is ideal for general purpose switching
of devices or high current loads.

* High Quality Large Cross Head Screw Terminals
* Positive Or Negative Activation

* Low Current Draw

* Relay Contacts: 7A @ 28VDC, or 10A @ 125 VAC

* Operating Voltage: 12 or 24 Volts DC

* Current draw: 35mA, triggered (relay on)
* Voltage Input and Status LED
* Size: 2" X 1.5 “ each

R
* Includes Double Sided Foam Mounting Tape j ” I“Ilul

* Packaged in Reusable Poly Storage Box . J ‘
* Lifetime Limited Warranty 7162158 160912

ELK-912B

7 I821 58110912

SAVE with “Snap
Apart” 6 packs

ELK-912B-6

I/

Sensitive Relay, 12/24 VoIt
Sensitive trigger, heavy duty relay module with DPDT (Form “C”) dry contacts.

621 58 0092l

* Trigger Current: 1.2mA @ 5-24VDC

* Positive (+) Or Negative (-) Trigger Input
* 12 or 24 VDC Selectable Operation

* Voltage Input LED

* Mounts in Standard 2.75" Snap Track

* Elevator Style Screw Terminals

* Size: 1.5" X 2.75" each

* Incl. Double Sided Foam Mounting Tape
* Packaged in Reusable Poly Storage Box
* Limited Lifetime Warranty

\\ ‘
3 J ELK-924-4 71621

* Relay Contacts: 7A @ 28VDC, or 10A @ 125 VAC
* Trigger Voltage: 5 - 24VDC, Pos or Neg
* Operating Voltage: 12 or 24 Volts DC
* Current draw: 60mA (both relays on)
032441 2

58

SAVE with “Snap
Apart” 4 packs
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ey Configuration | __Pat |

RL2

RL3

RL4

RL5

RL6

RL7

RL8

RLS

RL10

RL11

DPDT

DPDT

DPDT

SPDT (?)

SPDT (?)

SPDT (?)

SPDT

SPDT

SPDT

SPDT

SPST

Elk “Sensitive Relay”

Elk “Sensitive Relay”

Elk “Sensitive Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

Elk “Compact Relay”

“Instant Hot”
“Vents, All Open”
“Vents, All Close”

“FH Enable, Garage/Shop”
“FH Enable, Basement”
“FH Enable, Master Bath”
“FH Setback, Master Bath”
“FH Enable, BR 2/3 Bath”
“FH Enable, Upper Bath”
“Bath Window Close”

BR 4/5Bath Towel Warmer

48



v40 Energy Controls (NC) Off-Peak Load Controls

Receiver Drive Relay Automation
Contact Pair m

East (1) B Heat Pump
Orange (Upper Level)
East (1) B-2 2 Snow Melt 18 kW
Orange
Fast (1) B-3 2 Snow Melt 31 kW
Orange
East (1) Plenum Heat Heat Pump S
Blue C-1 3 (N) 25 kW (N) ?
East (1) Floor Heat
Blue o = (Shop) 2L
East (1) Floor Heat
Blue G = (Garage) 2L
West (2) Al 1 Water Heater 4.5 kW
Orange (S)
West (2) A2 1 Water Heater 4.5 kW
Orange (N)
West (2) Plenum Heat
i, ?
Blue D-1 4 (s) 25 kW Heat Pump (S) :
West (2) D2 4 Floor Heat 27 kW

Blue (Interior)
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“White/GP-Panel” Door Panel

Utility Off-Peak Status

. Domestic Hot Water
Upper Heat Pump
Snow Melt
HVAC (N)

. Floor Heat (Shop)
Floor Heat (Garage)

HVAC (S)
Floor Heat (Interior)

“White/GP-Panel”

Weigmann
N1C202406

Front View

Scale: 4” & 1”

50
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APEM Q16 Red/Green LED
Panel Indicator

Off-Peak Status Panel Indicator

-

& 18.30

(e

21/32” = .656”

l @ 16,00 +0,1

PANEL CUTOUT

M16x1.0 2.8x0.8

13 50_ 9,35
3375 _10.00

Green Anode (+)
(12 vdc)

Green Anode (+)

/ (Shortest)

Cathode (-)

Red Anode (+)
(Longest)

Cathode (-)

Red Anode (+)
(12 Vdc)

e

20 mA @ 12v Typical
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5 A
Ao 0
Y O O

“White/GP-Panel” Sub-Panel

“White/GP-Panel”

Weigmann
N1P2024

21x18.5”

]

Scale: 4” & 1”
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21”

Scale: 4” &

1 ”

Energy Controls (NC)

“White/GP-Panel” Sub-Panel

= Blower Speed Controller

? = DIN Relay Socket

SO0 L0 &6l
(FlE)
=08 00 Bl

= Solid State Relay

g loge

4

E_}

[T

B3

_r 1

|
),
),
L

< \)\\)

me
e
&
(
(c

O(0)1©9]+

4

4

a

-

= 2A DIN Circuit Breaker

DIN Rail
Bl 4
Ea | =SSR Heat Sink
M

=DIN Terminal WDU 2.5 WDU 4

53
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Al

Bl
B2

C1
C2
C3
c4
C5
Ccé
c7
C8

D1
El
E2
E3
E4

F1
F2

Gl

H1

J1

K1

K2

K3
K4

Energy Controls (NC)
Relay, DPDT, 12 Vdc (Plug-In)

Relay, 3PDT, 12 Vdc (Plug-In)
Relay, 3PDT, 12 Vdc (Plug-In)

Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)
Relay, SPDT, 24 Vdc (Plug-In)

Relay, DPDT, 24 Vdc (Plug-In)

Relay, Solid State (25A)
Relay, Solid State (25A)
Relay, Solid State (25A)
Relay, Solid State (25A)

Relay, Solid State (50A)
Relay, Solid State (50A)

Motor Speed Controller, In-line

Circuit Breaker, DIN Rail, 2A
Circuit Breaker, DIN Rail, 10A

LED Bi-Color Indicator, 12 Vdc
LED Bi-Color Indicator, 12 Vdc
LED Bi-Color Indicator, 12 Vdc
LED Bi-Color Indicator, 12 Vdc

“White/GP-Panel” Parts

Off-Peak Load Group D Relay

Off-Peak Load Group B Relay
Off-Peak Load Group C Relay

Standby Lighting Relay

Propane Shut-Off Valve Relay
Exhaust, Great Room (Low) Relay
Blower, Great Room Fireplace Relay
Instrument Heaters Relay

Towel Warmer Pump, Master Bath Relay

Hot Water Recirc Pump (N) Relay
Hot Water Recirc Pump (S) Relay

Exhaust, Great Room (High) Relay

Bedroom 4/5 Bath: Heater 25A SSR
Master Bath: Heater 25A SSR
Upper Bath: Heater 25A SSR

UPS Secondary Loads 25A SSR

Water Heater (South) 50A SSR
Water Heater (North) 50A SSR

Great Room Exhaust Spd Controller
Standby Lighting Breaker, 2A

UPS Secondary Loads Breaker, 10A
EM Off-Peak Status, Water Heaters
EM Off-Peak Status, Load Group B

EM Off-Peak Status, Load Group C
EM Off-Peak Status, Load Group D

0388

0386
0387

0078
0240
0369
0368
0367
0366
0079
0075

0370
0054
0076
0077
0449

0211
0212

0396

0143

0182

0385

0389

0390
0391
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W/H Receiver 1 (East)

“Orange” (White Wire)

“White/CN-Panel/2” Off-Peak Control Wiring

Temporary Relays
12 Vdc Coils Connections

Allows Off-Peak Operation
Prior to Installation of Energy
Management Controller

“Blue” (Black Wire)

@———————)Relayz

+12 Vdc (Red Wire)

]
P
[
ol
ol
1
[
[
[
+—+
[

L \, “2L-A04/05” (22-4)
W/ Receiver 2 (West)
F——————— a

\ “Orange” (White Wire)

“Blue” (Black Wire)

@———————)RelayB

+12 Vdc (Red Wire)

“White/CN-Panel/2”

Water
Heater

|
|
l
1 |
Q@ — Orange }
— ¢ o P -t
|
>
|
|
|

1 1
1 1
1 1
T
1 1
LI
1
Vo

\N}

e < “21-A06/07" (22-4)

\
\
\
i |
] |
1 |
11
™ |
1 |
[ | |
Blue i Water |
- Heater |
1 Shed !
| : F-----2 Relay 1 I !
P> felay 2 e White | ! ‘
[ Control B }
@-----)Relay4 L] = on |
1 I I
[ | |
Yellow : : } Control B }
[ i Shed |
3 e b }
1 1 |
+ A ./ Py Green : 1 } Control C }
On |
12 Vdc P |
LI |
- Violet ‘ [
Energy Management L " C°S";;Z' ©
Controller Inputs L } !
L}
Black | ! } }
* P> |
: 4 1 } }
;______'> Relay / — Brown I‘ ‘I ! Control D ‘
Commons (4) @ ot ‘f} on |
1 |
Gray v | I
1 Control D
T N |
1 | |
|

“1L-A10>16" (22-10)
Energy Management

Controller Outputs
(SPDT Relays)



v40 Energy Controls (NC) PLC Inputs, Coded By Source v2 56

I T T T T

1 Off-Peak\West “Qrange” LhangingReem-A-OverTemp Iegg-le - spare -
2 Off-PealcWast“Blue” Changing-Reem-B-QuorTomp W - spare -

3 z - BR2/2-Bath-Overtomp BR-2/3-Bath+HeaterFoggle BR-2/2 Bath-HeaterSetOn,
4 uplan BRA/S Bath OverT gR4/58 ; Toaal BRA/SB Seto
5 GreatR FireploceMalve MastorBath-OxorTomp MasterBathHeaterFoggle MasterBathHeaterSet-On
6 Precipitation-Present pparBath-OverTamp UpperBath—Heatertogale Great-Room-Above-Outside
7 Quitside-Femp-Above-60 Changing Room-A-Doer GreatRoom—Exhaust Togale Great-Room-Above-85

8 Enable-Freeze-Protection Charging-Reem-B-Deer - spare - Vacation

9 * BR-2/3-Bath-Door{2} UpperBath-Window-Status Heating-Season

10 * BR2/3 Bath-Motien HVACCal-Upper Portal-Is-Open

11 2 UpperBath-Deor HVACCallNeorth Fire-Alarm-Active

12 & BR4/5Bath+Deor{2} HMACCall-South Guests Present

Red = Remote Sensor

Black = XL LVRB

Blue = M1 Output 13 * BR4/5:-Motion - spare - - spare -
Green= Over-temp

Purple = Emergency Proc

Orange = Weather Proc 14 * MasterBath-Doors{2) - spare - - spare -
15 * MasterBath: Degr{Cleset) - spare - - spare -
16 * MasterBath-Meoton - spare - - spare -
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I N T T T T

PLC Outputs, Summary

Floor Heat Enable, Garage/

Status, Changing

1 - spare - Water Heaters, On Heater, Changing Room A Shop Room A

2 - spare - Water Heaters, Off Heater, Changing Room B Floor Heat Enable, Interior Buttonll‘.ggr,ncganging
3 - spare - Off-Peak Load Group B, On Heater, BR 2/3 Bath Floc,\);al;l,?:rt ;’:fhble’ Button LED, BR 2/3 Bath
4 - spare - Off-Peak Load Group B, Off Instant Hot Hleoy I;;a;/l;nable, Button LED, BR 4/5 Bath
5 Off-Peak HVAC Upper, On Off-Peak, HVAC North, On Towel Warmer, BR 2/3 Bath - spare - Button LED, Master Bath
6 Off-Peak HVAC Upper, Off Off-Peak HVAC North, Off - spare - - sppre - Button LED, Upper Bath
7 * a ff-o OpaI B e - sphre - Button LE)I(Dr,‘aGursetat Room
8 S Off-Peak HVAC South, Off Heater, BR 4/5 Bath A at;; Ef;rculation - spare -

9 * * Heater, Master Bath - spare - - spare -

10 * * Heater, Upper Bath - spare - - spare -

11 o o Towel Warmg;tiump. Master e e

12 * * Instrument Heaters e Heat;;;ble’ EREE - spare -

13 % * BIoweFri,rSF:FaacteRoom Floor HeatBEarlable, Upper e

14 * e Exhaust, Great Room (Low) Bathroom Window Close - spare -

15 * * Exhaust, Great Room (High) Vent, All Open - spare -

16 * * BR 4/5 Bath, Towel Warmer Vents, All Close - spare -
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PLC Outputs Y6

58

RL2 = DPDT

1

[
[
+24 Vdc (Line Power) \ R4 o IS
‘ Ll
1L-A110 | ) o
. [ ] Floor Heat Enable, Garage/Shop (2) }
+12 Vdc (Line Power Red /1 | \
1L(-AIlS7 e Hr > To Garage/Shop Boiler (18-4)
NC-OUT-3 (Y6) T B + RLS ‘
vy Ria X ris X rie X RL7 @ > 1
[
CO-16TD1 #2 ! . } - - T [ ] Floor Heat Enable, Interior (4) }
r——————— 1 I \
\
&— Vi 1! Floor Heat Enable, Garage/Shop (1L-A82) White ! 1 | > To|Floor Boiler (18-4)
B1 | +—L— [
\ ‘ ! [
I 2 } Floor Heat Enable, Interior (1L-A115) Brown : : } RL6 e > I
| | L |
| { [ ] ([ ] Floor Heat Enable, Master Bath |
} 3| Floor Heat Enable, Master Bath (1L-A116) Blue : 1 } }
} } : ! i | To}FIoor Boiler (18-4)
} 4 } Floor Heat Enable, BR 4/5 (1L-A136) Orange | ' } }
1
| ‘ T RL7 \
| | spare- Vo - ® > i
| 5 ; > 1LA82 7 } 1 ([ ] Floor Heat Enable, BR 4/5 I
[ | [
| .
} 6 1 - spare - > } > ToiFIoor Boiler (18-4)
| I | Yellow/HVAC-Grou i
| 7| -spare- | 4 N T " W a J
K >
I 8 } Hot Water Recirculation Enable
| I P To Hot Water Recirc PLC
| \
; a, .
| | +12 Vdc (Line Power)
I } 12/24 Vdc Return TC=AT57
— W2 i 1L-A157/1L-A110
| g9 | -spare-
| | »
| | - + P
\
| 10| -spare- R + RS o "
} | > RL8 RL9 RL10X RL2 RL3 " \‘
\ 11| -spare- - - - - ® —»
} ‘ » Floor Heat, BR %/3 Bath  To “Blue/CN-Panel” (22-2)
[ ——p ?7??
} 121 Floor Heat, BR 2/3 Bath (1L-A158) Blue = Pof
! ; _ RL9 o v
| | Floor Heat, Upper Bath (1L-A159) White I
I 13 L Py L
| | T,
! 12 | Bathroom Window Close (1L-A160) Green Floor Heat, Uppr El‘ath (2H-A08)
|-
| T i
| 1
| 15! Vent, All Open (1L-A161) Orange RLIO, o ! : To “Orange/CN-Panel” (22-4)
\
| | o
\ 16| Vents, All Close (1L-A162) Yellow ® —>
B16 } T Bathroom Wind:ownCIose (2H-A09)
| ! [
i 2! i
I ! !
| \

Y%

12/24 Vdc Return
1L-A157/1L-A110

RL3 = DPDT

RL8 = SPST
RL9 = SPST
RL10 = SPST

¥ 2H-A08 (22-4)



v40 Energy Controls (NC) “White/GP-Panel” Off-Peak Control Wiring B

a
85 p " “ P
g L~ “1L-47” (8-3) 145" (8-3) - . North
S ! !\ Red (spare, ort,
T maey e 19 ater Obsolete
> . [
n.? } DP Breaker < ; — — mp Black } Heater
[++] | - oo
[ “ o p ”
L } PR 1L-46" (8-3) 1L-44” (8-3) 'S\ Red(spare] | South
2 | 308200y €= . —p Red (P9 ater
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