| GRAPHICS

e Graphics files shall follow Caltech Controls Graphic Standards.
e  Graphics files shall be placed on the BMS Supervisor in a folder provided and assigned by Caltech

Controls. Figure 1 below shows the folder to use for a Building 16 graphics file.

B0 px
& _assets
© _dead
© _equipment
&8 _home
£ Bldg_03
£ Bldg_05
&5 Bldg_06
© Bldg_08
O Bldg_10
@£ Bldg_123
©Bidg_124
© Bldg_126
@6 Bldg_127
D Bldg_133
O Bldg_14
&0 Bldg_15
& Bldg_16
& _content
© _navs
8 _layout.px
AHU.px
CHX.px
FC.px
HX.px
Meter_BTU_CHW.px
Meter_Electric.px
Schedules.px
Summary.px
tu_AB.px
tu_RHC.px
tu_VAV.px
VFD.px
©Bldg_17

R

Figure 1 — Building 16 Graphics File Folder

e  Graphics files shall use native Tridium Graphics Libraries if needed.

a

) Palette
© @ [a [0 kitPxGraphics [<]

# Bolers

B Chilers

20 Cois

35 CoolingTowers
3 Dampers
#5 Ductwork
B Electrical

# Fans

3 Fiters

O Fire

30 Generators
3 HeatExchangers
0 Labs

30 Lighting

30 Misc

30 Pping

3 Pumps
3EIRTU

30 Security

# Sensors

D Tanks

3 TerminalUnits
30 Valves

Figure 2 — Tridium Graphics Libraries
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Graphics pages are build using a framework that provides three areas: page header, left side

navigation, and content area.

BMS Supervisor 1

Alarms @EEMECZIND || Histories |[Schedules|| weather @I || Jace Health || Jaces Down || Active Overrides |[override Log

CIT Home
Annenberg
Schedules Outside Air Conditions CHX-1-1
Located on Floor 1 - Serves all Floors

E3 equipment
‘OAHumidity
CHWRTemp
57.9 °F

E3 overviews
£9 Meters
OAEnthalpy

20.9 BTU/Ib

CHWDPSp 12.0 psi

CHWvalve
306

°F

CHWDP 10.0 psi

CHWP2Enable
OFF

CHWP2Speed
0%

o The graphic page header is common to all pages.
| cphelps

BMS Supervisor 1

[ Alarms EEBECEIND || Histories |[Schedules|| weather |[ 3ace Health || aces Down || Active Overrides |[override Log]

The graphic left side navigation is unique to each building and may include, but not limited

o
to the following drop down groupings: Equipment, Floors, Overviews, and Meters.

Caltech

CIT Home
Annenberg
Schedules
E Equipment
E Overviews

B Meters
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o The graphic content area of a Graphic Framework page refers to an equipment template or

custom content.

AHU-R-1
Serves All Active Beams

RADewpoint 40.6 °F
EADamper RAHumidity 33.9 %RH
13 % RATemp 71.8 °F

)

=
RFEnable
’ Py -y ON
Outside Air Conditions
OATemp

OAHumidity

RFSpeed
80 %

— RADamper
OADewPoint .7 ©| -~
—nre L 87 % & o
OAEnthalpy 19.6 BTU/Ib siﬁﬂe"f;‘;";;z-sw :H
umidity 25.0 %!
FilterStatus MATemp SATempSp 58.0 °F  SAStaticSp 1.50 in/wc
CLEAN 73.5°F SATemp 58.0 °F SAStatic 1.51 in/wc

il

OADamper CHWValve SFEnable
13 % 63 % ON

OADReset by SFSpeed SFSpeed
90 %

Input Range Sp Range
100 %
20 %

Effective Sp

e Equipment graphics files shall use Caltech equipment templates if possible.

: | Nav &
2 |@ My Network [+]| [Name Type
fl ® distech Directo
2 QFFleS 7 | talon Directo
O alarm
S emai & _blank.px PxFile
£ Graphics B8 ahu_cv_1000a_cc_2hc_2sf.px PxFile
© history & ahu_cv_sf_cc_hc.px PxFile
O httpd B ahu_cv_sf_cc_hc_1000a_ef.px PxFile
—i’ nav B8 ahu_cv_sf_rf_cc_hc_econ.px PxFile
B0 px & ahu_vv_1000a_2sf_2cc_2hc.px PxFile
L) _assets mre v
25 dead B8 ahu_vv_1000a_cc_2sf_2hc_2humidifer.px  PxFile
] equpment] | |&® ahu_vv_1000a_cc_hc_2iso_2sf_humidifer.px PxFie
© _home B8 ahu_vv_1000a_hc_cc_2sf_humidifer.px PxFie
O Bldg_03 B8 ahu_vv_2sf_2cc_2hc_1000a.px PxFile
©0 Bldg_05 & ahu_vv_2sf_cc_hc_1000a.px PxFile
— 8:39—06 B ahu_vv_2sf_cc_hc_1000a_humidifer.px PxFile
: 5’8 g_08 B ahu_vv_cc_1000a_2hc_2sf_2humidifer.px PxFile
£ Bldg_10 .
© Bldg_123 r B ahu_vv_cc_2sf.px PxFile
R R 2 ahit wns aran he ~e of Ay DvFila

e Equipment templates and custom content shall be sized to 1200 by 800 pixels.

e Custom content background images if used shall be sized to 1200 by 800 pixels.
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Custom content background images if used shall be place at the lowest level of the Px file’s Widget

Tree on a layer named bglLayer and locked.

- vy = [R¢XmML Version= i.U €ncoaings= uirr-o <
<!-- Niagara Presentation XML -->
i [OMY Network I'] <px version="1.0" media="workbench:WbPxMedia">
Sbnav 4| | <import> I
56 px <module name= ba;!a /i

B0 _assets <module bajaui"/>

1 <module converters"/>

85 _dead e

25 equipment <module gx"/>

@ _h <module ="kitPx"/>

B_ ome </import>

To Bidg_03 <layers>

@0 Bldg_05 <layer name="bgLayer" status="locked"/>

@5 Bldg_06 </layers>

@ Bldg_08 <content>

25 Bidg_10 <CanvasPane viewSize="1200.0,800.0" background="black">

& Bidg_123

20 Bidg_124 <Label image="file:"px/Bldg_20/_content/Floor/Floor_Bl_B.png">

&5 Bidg_126 <LayerTag name="LayerTag" layerName="bgLayer"/>

&5 Bldg_127 </Label>

@8 Bldg_133

®£) Bldg_14 <BoundLabel layout="105.0,460.0,60.0,20.0" font="bold 11.0pt Verdana" bo:

25 Bldg_15 <BoundLabelBinding ord="station:|slot:/Drivers/NiagaraNetwork/SC20_6/pc

20 Bldg_16 <ObjectTost1_:ing name="text" format="%out.value%"/>

96 Bidg_17 </BoundLabelBinding> )

; <WsAnnotation name="wsAnnotation" value="2,2,8"/>

P& Bidg 18 </BoundLabel>

2 Bldg_20 e
gg <BoundLabel layout="125.0,595.0,60.0,20.0" font="bold 11.0pt Verdana" boz
7@ _navs <BoundLabelBinding ord="station:|slot:/Drivers/NiagaraNetwork/SC20_6/pc
+8 _layout.px ORI AmEMACErina mama=Ttavt ! Farmat=NSant walnadh /N =

Figure 8 — Custom Content File Text showing bgLayer Locked and View Size

Custom content Px files if used shall be place in the related buildings content folder.

« 1z INav

-] content

K- [@ My Network

I j Name Type Size |Modified

©Bldg_20

&0 Bldg_21
©Bldg_22

&5 Bldg_23

& Bldg_24

B35

&0 _navs
_layout.px
Floor_1.px
Floor_2.px
Floor_B1.px
Floor_B2.px
Floor_G.px
Floor_R.px
lab_FH.px
Schedules.px
Summary_FH.px
&5 Bldg_25

&0 Bldg_26

& Bldq 27

0000000008

(=) Floor Directory 08-Jun-20 1:00 PM PDT

B3 Floor_1.px  PxFie 1 KB 08-Jun-20 10:49 AM PDT
B Floor_2.px  PxFie 1 KB 08-Jun-20 10:49 AM PDT
&3 Floor_B1.px PxFie 1 KB 08-Jun-20 10:49 AM PDT
&3 Floor_B2.px PxFie 1 KB 01-Dec-20 5:14 PM PST

&3 Floor_G.px PxFie 1 KB 08-Jun-20 10:50 AM PDT
& Floor_R.px PxFie 1 KB 08-Jun-20 10:50 AM PDT

Figure 9 - Custom Content File Folder
e Custom background images if used shall be place in a folder under the related buildings content
folder and the folder name shall match the Custom content Px file name.

e Graphics Px file names follow the form “name.px” and shall start with a letter and may only include

the following characters (A-Z, a-z, 0-9, underscore).
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e  Graphics Px files shall be attached to a component Niagara Point Folder as a PxView.

lav 5| | AHU_B1_3_SF1VFD (Niagara Point Folder)
28 Desapton_ Schinger #20{0K). @ def
g iy Hetho s e Make Yaskawa {ok} @ def
E@RO24_2 = | @ © Model Ye7lw {ok} @ def
@@ RO24_3 8 @ unt AHU-B1_3-SF1VFD {ok} @ def
@ E@RO24_4  ® Alarm No {ok}
2@ 5C20_1 B @ Current 3.7 A {ok}
@8 Alarm Source Info ® ® DCBus 641.0V {ok}
m.: Clent Connection & @ Enerqy 746 kW-hr {ok}
b 4 Server.Gonnecton @ ® ManualControl  No {0k}
& m"j"""‘:"u ® ® Power 1.3 kw {ok}
@
iy T ® Runtime 14243 hr {ok}
@ @ Speed 67 % {ok}
®0 JaceRes
Lo Fe oot @ ® Temp 111.2 °F {ok}
B YU B1 3 sF1veD) @ @ Vokage 21,3V {0k}
& © Description 845 VFiD Px View
®© Make 0 @ Icon [module://icons/x16/spiral.png 1]
gg [::fe' O © Required Permissions 1 »
& ® Alarm 0 © Media [workbench | ~] [WbPxMedia |~] %o -
& ® Current S eshs -
it 0 © PxFie [file:~px/B1dg 20/VFD.px @ »
©® Eneray

Figure 10 - Building 20 Component PXView

e The graphic navigation links shall point at component PxViews and not the file location.

e Cross linking custom content to another building graphics folders or content is not allowed.

SCHEDULES

e Schedules shall be placed on the BMS Supervisor in a folder assigned by Caltech Controls.

Caltechi=

CIT Home

: | Nav 2
2 2 [@My Network [~]

322 bk91j1.ctbms.net (BK91_1)

352 bms1.citbms.net : 192.168.10.104 (Bl
-5 Platform

&% Station (BMS_1)

@8 Home

&8 Config

28 SteTags

a4 Services

E°@ Drivers

& Schedules
1 Bldg_03
1 Bldg_05
(] Bidg_06
I Bldg_08
@71 Bldg_10
I Bldg_14
I Bldg_15
=88] B1dg 16

I Main

@ (7 Bldg_20
&7 Bldg_21
~I Bidg_22
M Rlda 22

Annenberg
Schedules
E Equipment
B Overviews

B Meters

Figure 11 - Building 16 Schedule Folder
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e Schedules shall be imported into Jaces as needed.

Nav -4 | Database

22 an16j2.ctbms.net : 192.168.16.2 (AN1i=
&2 Platfo

= m
=48 Station (AN16_2)

2@ NiagaraNetwork
S8 BMs_t

&8 Alarm Source Info

@ 4% Clent Connection

& 4* Server Connection

2® Ponts

&% Histories

&8 Aarms

&3 Schedules
@8 Retry Trigger
[c: |

&8 Users
@ Sys Def
&3 vitual

A e

: ©  [@My Network Name [Type Supervisor Id |State [Status [Last Success

ZIMan Enum Schedule slot:/Schedules/Bldg_16/Schedule_1 Idle  {ok}  01-Dec-20 5:35 PM PST

Figure 12 - Building 16 Schedule Import into Jace

e Schedules shall be use by reference if possible.

B8 Station (AN16_2) ] Calendar_2  calendar 2
s
Conf
a4 Services = e
B8 Drivers [7|Schedule_3  schedule 3
%@ NiagaraNetwork [7]Schedule_4 schedule 4
=@ LonNetwork [ZISchedule_S  schedule 5
4B Local Lon Device [7|Schedule_6  schedule 6
&4@ Floor R [“ISchedule_7 schedule 7
S8 AHUR iSchedule 8 schedue 8
&8 Alarm Source Info
&8 Device Data a
&® Points & ha
& O Bep Parameters = = = —
o Name Ob].e:x Type |Object Instance |Supervisor On.i Data Type |Enabled |Execution Time
&8 Node Object - L hallfl 2 -
&8 Program
&4 naCb01_124
S rcriie © Name schedule 1 |
&4 nciCn08_14 © Object Type chedule ] &
©49 naCn15_21 © Object ]
&@ Floor_3
&g Floor_2 © SupervisorOrd |station:|slot:/Drivers/NiagaraNetwork/BMS 1/schedules/Main |@&~
B FreezeProtection © Data Type [ | &
B SecondFloorLogic a
B | ThirdFloorLogic © Enabled
- B AN16_N2 Interval [00000h 05m_00s|f [1ms - +nf]
::‘: © Execution Time Time Of Day [ Start Time[12:00:00 AM PST |End Tme[11:59:59 BM PST
" ofy. - 7 i
&2 ar25jt.ctbms.net (AR25_1) Days Of Week [ Sun 4] Mon [4] Tue ] Wed ] Thu [ Fri [4] Sat
= at61j1..ctbms.net (AT61_1)
= av99j1.ctbms.net (AV99_1) EI
=2 bac3j1.ctbms.net (BAC3_1)

Figure 13 - Building 16 Schedule Reference
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POINTS

e Points names shall be named per Caltech Point Naming Standard.

¢
TEET R %
5 fEz: o %
3 f T B R g
L (3 585, §5¥s
[ H
§ 0§ § ERiaziliis
Description Name Type. Required Device Points Tags c |la|l 8§ (@ 3 -1
Equipment Naming.
Typical Naming SAVL Required equip, vav, ahuRef, singleDuct, hotWaterReheat
Typical Display Name VVs_B201 1 Required
Hardware 1/0 Points
Air Flow Diff Pressure AirFlowDP Al Required  DP Transducer connected to flow sensor Numeric 3 "WC
Discharge Air Temperature DATemp Al Required Discharge Air Temperature Sensor discharge, air, temp, sensor Numeric 1 F X 4 X 15min 192 hvac X
| Damper Damper A0 Required Damper air, damper, cmd Numeric 0 % X 15min 192  hvac X
0 Hot Water Valve Hwvalve A0 Required Hot Water Valve reheat, water, valve, cmd Numeric 0 % X 15min 192 hvac X
1 Space Temperature SpaceTemp  [AI-SeeNote1 Required Space Temperature Sensor zone, air, temp, sensor Numeric 1 F X 3 X 15min 192 hvac X
2 Local Occupancy Override Occovrd DI- See Note 1 If Applicable Local Occupancy Override Boolean NA X COV 60 hvac X
3 ©Occupancy Sensor Occsensor DI - See Note 1 If Applicable Occupancy Sensor Boolean NA X COV 60 hvac X
4| space Temp Setpoint Adjustment | TemplocalSp  [A1- See Note 1 If Applicable  Space Temp Setpoint Adjustment Numeric 1 °F X 15min 192 hvac X
5 Space CO2 level SpacecO2 Al-See Note 1 If Applicable Space CO2 level 20ne, air, co2, sensor Numeric 0 PPM X 4 X 1Smin 192 hvac X
] Space Humidity SpaceHumidity [A1- See Note 1 If Applicable Space Humidity zone, air,humidity, sensor Numeric 0 %RH X 4 X 1Smin 192 hvac X
7
8 Note 1- These points may all reside on Comsensor
9
0 Software Points
1 Description Required string NA  NA X
2 unit Required string NA  NA X

Figure 14 - Caltech Points List for a VAV

e Point names shall not have the point type or channel imbedded in the name.

» 'z Nav a| [
2 2  |@ My Network [~]] [pr——

@@ AH_1 2| [Name [Out Fault Cause

®@AH_2 @® Di_1 true {ok}

'?—"WE,}E é‘Hc_f @® D2 false {ok}

. @8 Alarm Source Info . Df_3 i L

38 Device Data L4 Df—4 true {ok}

- 8® Points @® A5 0.05 °F {ok}

| sormy @ AL6 0.8 °F {ok}
&H® Outputs
&0 Loops

Figure 15 - Disallowed Point Naming

e The length of point names shall be no greater than 21 characters.
e Point names shall start with a letter and may only include the following characters (A-Z, a-z, 0-9,

underscore).

e Point Display Names shall follow the same naming rules as point names.
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e Points facets shall be set to display units per Caltech Point Naming Standard.

e Points facets shall be set to display precision per Caltech Point Naming Standard.

G H | J|K|L M N o B Q
o
s o E o ° 3
(858 |8 %
H rEERE E B
3 T® g R Ty 2
g |3 E5§ 55, §5¢° §
e s TR BT EE R
515 2 |5fggzaages
a |la 35 [T T o S » B8
cheat
Numeric| 3 = "wWC

Numeric| 1 R X 4 X 15min 192 hvac X
Numeric| 0 % X 15min 192 hvac X
Numeric| 0 % X 15min 192 hvac X
Numeric| 1. b X 3 X 15min 192 hvac X
Boolean [NA X cov 60 hvac X
Boolean [NA X cov 60 hvac X
Numeric| 1 b 4 X 15min 192 hvac X
Numeric| 0 | PPM | X 4 X 15min 192 hvac X
Numeric| 0 | %RH | X 4 X 15min 192 hvac X

Figure 16 - Caltech Point Naming Units / Precision Details

HISTORIES

e Histories extensions shall be placed directly on equipment points in JACES.

e Histories type, size, and system tag shall be assign per Caltech Point Naming Standard.

H 1 Jlkjtl MmNl olr
°
snE o © |2
E|EE|E Sl =
5 H - -k
s HED - s |2
- z|§ 8 E|§ §°(6
[ &

T £ 2z EE BEs BEg EE|E
§ 5 £ ::lzEB Efii:
a a 2 < |0 O oo w |08

Numeric 3 "WC
Numeric 1 °F X 4| X 15min 192  hvac | X
Numeric 0 % X 15min 192  hvac | X
Numeric 0 % X 15min 192  hvac [ X
Numeric 1 °F X 3| X 15min 192 | hvac | X
Boolean NA X COV 60  hvac | X
Boolean NA X COV 60  hvac | X
Numeric 1 °F X 15min 192  hvac | X
Numeric 0 PPM X 4| X 15min 192  hvac | X
Numeric 0 %RH X 4 (X 15min 192 | hvac | X

Figure 17 - Caltech Point Naming History Details
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e History extension names shall use the default Tridium Naming for Caltech Standard Histories.

= Nav & |27 Numericinterval (Numeric Interval History Ext)
S [@EfyNewk  []||2Osms

% Occcmd =] [0 © Fauk Cause [ ]

20 oustans 0.0 Ersbs

©® CooDemand

fipaetuicals N O R B Days of week 2 Sun &l Mon & Tue @ Wed 2] Thu & Fri & Sat

& ® HeatDemand Time Range [12:00:00 aM psT|gto[12:00:00 aM psTIf

& @ HeatDemandCmd oo

5@ ArFow e s
@47 Proxy Ext O © History Name $parent.parent.parent.name% $parent.name|®
o 8 O Hitory Confia Intervak: 15mins, Record Type: nurr...

@@ ArFlowCooMaxSp ool /CA17_1/VAV_301_ArFlow

9@ ArFlowCooMnSp 5 o -

©® ArFlowMaxSp © Source tation: |slot:/Driver 3/Floor 3/VAV_301]

& ® ArFlowMnSp O © Time Zone [America/Los_Angeles (-8/-7)

9 ® ArFlowHeatMaxSp

©® ArFowHeatMnSp OORecord Type  [hstory I [5-

@@ ArFlowsp 0 © Capacty Record Count_|~] [152 [0 - max] records

©® DATemp

©® DamperCmd O © Ful Pokcy

©® DamperPos 0 © Interval reguiar

9@ HWValve

& @ HWVaveCmd O © System Tags [avac |

©® SpaceTemp 0 © valieFacets min=0 cfim,max=65534 cfm,precision=0 cfm,unts=cfm » ' -

b el g @n.

© SpaceTempHeatsp © minRoloverVale '

©® SpaceTempSp O © maxRoloverVae [ nui

©® SpaceTempSpCmd

oe
©® Templocalsp precson
& @ TempLocalSpEnable O © Last Record [03-Dec-2020 08:46 aM psT ][ Hdden [163.15 ]
g: ?mvt"mnaésv 0 © Interval [00000h_15m 00sJ [1ms - +nf]
empLocaMinSp
@ ® TempUnoccCoolSp O © Precsion

& ® TempStandbyCoolSp
& ® TempOccCoolsp
& @ TempOccHeatSp
B T ommh b A1

O © Mn Rolover Valie @ nul
O © Max Rolover Vae & nul

Figure 18 — Numeric History Extension Detail

e History names shall be build using Baja Format and hard coding (FAT fingering) is not allowed.

T BooleanCov (Boolean Cov History Ext)

O © Status [(ox) |
O © Fault Cause |
O © Enabled (O true [~

Days of week [#] Sun [#] Mon [] Tue [#] Wed 4] Thu [ Fri [4] Sat
Time Range [12:00:00 aM psT|to[12:00:00 aM psT|f]

I%parent .parent.parent.name$% %$parent. namel @

O © Active Period

O © Active

O © History Name

B8 O History Config
00O1d

O © Source

Interval: irreqular, Record Type: boc...
/AN16_2/AHU_R_1_SFStatus

Istation: |slot:/Drivers/LonNetwork/Floor R/AHU R 1/]

Figure 19 - History Naming using Baja Format

e The resulting history names shall start with a letter and may only include the following characters (A-

Z, a-z, 0-9, underscore).

ALARMS

e Alarms extensions shall be placed directly on equipment status points in JACES.

o Alarms from load devices shall be suppressed when the source equipment is down or in fault.
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Alarms shall be assigned Alarm Classes per Caltech Point Naming Standard.

6 |H| v |slk|L| M| N| o]P
s
A

s o€ o =
TEEET T £
§ 22w 2 2 [
S % ElE 2 E = S

z T Es5 E B
I HHEEN L
E s . |elEIE B5 EF BE B
§ 5 £ |3 8|zz3 B i
& & 5 [2/=|6 68 686738

t
Numeric 3 "WC

Numeric 1 °F [ X 4|xX 1Smin 192 hvac X
Numeric 0 % X 15min 192 hvac X
Numeric 0 % X 1Smin 192  hvac X
Numeric 1 F | X 3[x 1Smin 192 hvac X
Boolean NA X COV 60 hvac X
Boolean NA X COV 60 hvac X
Numeric 1 °F X 15min 192  hvac X
Numeric 0 PPM | X 4 [Xx 1Smin 192 hvac X
Numeric 0 %RH | X 4 |X 1Smin 192 hvac X

Figure 20 - Caltech Point Naming Alarm Details

Alarm Source Names shall be build using Baja Format and hard coding (FAT fingering) is not allowed.

& OutOfRangeAlarmExt (Alarm Source Ext) ‘

0O = Alarm Inhbit [false {ok} ] ¥

O © Inhibit Time [00000n 00m 00sJf [0ms - +nf]

O O Alarm State

O O Time Delay [00000n 05m 00sJf [0ms - +inf]

O © Time Delay To Normal [00000h 00m_00s]f [0ms - +inf]

O © Alarm Enable toOffnormal [J toFaul

© To Offnormal Times Alarm Timestamps

@ O To Faut Times Alarm Timestamps

O © Time In Current State

O O Source Name [%parent .parent.parent.parent.displayName| &
l |®

Figure 21 - Alarm Source Name using Baja Format

e The resulting Alarm Source shall start with a letter and may only include the following characters (A-

Z, a-z, 0-9, underscore, /). The forward slash is to be used to form a file path layout (i.e.
AHU_1/SATemp).

e No Alarm Extensions that appears in the Alarm Ext Manager view shall have an Alarm Class set to

Default Alarm Class.

WIRE SHEET LOGIC PAGES

Wire sheet logic shall not be used except where no other options are present.
Wire sheet logic pages shall be layout to fit on one screen for easy viewing.
Inputs and Set Points shall be place on the left side of page.

Outputs shall be place on right side of page.

Logic shall be layout to reduce wire connections from crossing.
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Each page should do one thing as imply by the page name (i.e. HWSTempReset).

E HX R_1 |a HWSTReset|

Numeric Writable ®

180.0 =
In16 =
Numeric Writable .

140.0

Figure 22 - Wiresheet Logic for HWSTempReset

e Page/Folder deep shall be limited.

GFX PROGRAMMING (DISTECH)

e All programming used shall be open and non-proprietary.

o Hardware points shall be managed using the Excel XpressgfxPoints Add-in provided by Distech.

Figure 23 - Distech Excel XpressgfxPoints Add-in
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e Programs shall be started by using the export feature of the Excel XpressgfxPoints Add-in.

Project Number:

Linite: IS

£ Export to EC-gfxProgram ? X ||

Select Sheets to Export Export Settings '

Export Export & Close Close

Disital I 1 I 1

i e e b e b b b e
LN LI B B B N I |

Figure 24 - Export to EC-gfxProgram Dialog

e Program logic shall be added to new programming sheets for each functional group (i.e. Fan Control,

SATemp Control, Damper Control and so on).

- Home Drawing View Tools

) Co 5 Undo Duplicat ak L,
PY Und uplicate g@ »1 % %2) % t]%‘ > - v| Generate Deb
C g s 30 x v] Round Debuc

ut Redo [=] SelectAll ; i _ s
Find  Replace Add Build BuildAnd | Synchronize ~ Work Start  Stop
aste Delete || Autolncrement Opject Object - Send Offline~ {J Clear Debug V
Clipboard Editing Project Debugging

[i# Hardware X | [s] Module 1 Hardware X  [si] Fan Control X  [si] SATemp Control X  [si Damper Control X [ TNR X

~r

Figure 25 - GFX Programming Page Tabs

e  Program sheets shall be arranged in Project tree by level of important.

Project Explorer
4 [[]) AHU-R-1
>[5 Hardware
b [z Module 1 Hardware

| Fan Control
3 SATemp Control

Damper Control

Figure 26 - GFX Project Explorer
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e Input Tags and Set Points shall be place on the left side of page.

Cooling Enable
B Sstiainer’s

| i Inpust Outpz B

Cooling Control

Figure 27 - GFX Programming Logic

e OQutputs tags shall be place on right side of page.
e Logic shall be layout to reduce wire connections from crossing.

e  Custom Blocks are permitted if used to improves the readability of the resulting code.

Economizer Enable

Damper Control

Figure 28 - GFX Custom Block

o Custom Blocks shall be limited in scope to related tasks and should do one thing as imply by the

blocks name (i.e. PumpStaging).
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The nesting of Custom Blocks within Custom Blocks shall be limited to a depth of two from main
programming page.

B Main x [ Main/VAV w/ Reheat X ) MainVAV w/

Figure 29 - Disallowed Custom Block Nesting - 4 Deep and still going

e All data shall be passed directly in and out of Custom Blocks.

e The use of more than one Generic Block within a Custom Block is not allowed.

utput — TRUE (1)
Input2

‘ESVIM
SESEEREED 16 umber Ouput| 1 {Input_<">Output| 1 - ‘

TRUE (1) |
SI0ECa0I5pI>— 75 _nputl < : Output| 76,
—{Input2 = ~_UnoccCoolSp >
0> 1 —{Inputl o o Output|—1
Input2 ¢

Figure 30 - Disallowed Generic Blocks

3] Greater or Equal B et

Greater Or Equal | B2 Not ST #MinSpDbAd > 31 FMinSpDbnd:

S #Minspobnd > 31 iumber Output|—5 Inputl o Output — FALSE (0) Enabled ¢
[z5F) |

) gwitch
Switch Switch |
Eswm:h ‘ “STFENCo0ISp > 19 dumber Output|—76 — On Output —76_JINIERCOOISPIND>
Output |76 input off
5 Off | |
|

Iselect
I

2] Is i
Is Null
34 {umber Output/—null {Input  Output —TRUE (1)

e The use of non-Distech Controls Toolboxes is not allowed.
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e All hardware inputs without devices connected to them shall have their Signal Interpretation set to

disconnected and then will be deleted from the code.

Resource Viewer
Hardware 10s Wireless Inputs Network Variables Internal Variables Variables
Refresh All Refresh Selected  View Mode: |Used Only ~| Quick Print E
[ Number + Name Type
Hardware Input 1 FilterDiffPress Linear
Hardware Input 2 SaTemp Linear
Hardware Input 3 MaTemp Linear
Hardware Input 4 ~ RaTemp Linear
Hardware Input 5 StatPress Linear
Hardware Input6  RaRelHum Linear
Hardware Input 7 SupFanAmps Linear
Hardware Input8  RetFanAmps Linear
Hardware Input9  UI09 Disconnected
Hardware Input 10  UI 10 Disconnected
Hardware Input 11 UI 11 Disconnected
Hardware Input 12 UI 12 Disconnected
Hardware Output 1  OaDmprCmd Analog 0- 10V
Hardware Output 2 ChwVivCmd Analog0- 10V
Hardware Output 3 SupFanSpd Analog 0 - 10V
Hardware Output 4 RetFanSpd Analog0-10V
Hardware Output 5 SupFanCmd Digital
Hardware Output 6 RetFanCmd Digital
Hardware Output 7 UO 07 Unassigned
Hardware Output8 UO 08 Unassigned
Hardware Output9  UO 09 Unassigned
Hardware Output 10 UO 10 Unassigned
Hardware Output 11 EaDmprCmd Analog 0 - 10V
Hardware Output 12 RaDmprCmd Analog 0- 10V

Figure 31 - Disconnected Hardware Inputs

e All hardware outputs without devices connected to them shall have their Signal Type set to

Unassigned and then will be deleted from the code.

Resource Viewer
Hardware I0s  Wireless Inputs Network Variables Internal Variables Variables
Refresh All Refresh Selected  View Mode: |Used Only v|  Quick Print
Number 4 Name Type
Hardware Input 1 FilterDiffPress Linear
Hardware Input 2 SaTemp Linear
Hardware Input3  MaTemp Linear
Hardware Input4  RaTemp Linear
Hardware Input 5 StatPress Linear
Hardware Input6  RaRelHum Linear
Hardware Input 7 SupFanAmps Linear
Hardware Input8  RetFanAmps Linear
Hardware Input9 UL 09 Disconnected
Hardware Input 10  UI 10 Disconnected
Hardware Input 11 UI 11 Disconnected
Hardware Input 12 UI 12 Disconnected
Hardware Output 1  OaDmprCmd Analog0 - 10V
Hardware Output 2 ChwVivCmd Analog0 - 10V
Hardware Output 3  SupFanSpd Analog0- 10V
Hardware Output 4 RetFanSpd Analog0 - 10V
Hardware Output 5 SupFanCmd Digital
Hardware Output 6 RetFanCmd Digital
Hardware Output 7 UO 07 Unassigned
Hardware Output8 UO 08 Unassigned
Hardware Output9 UO 09 Unassigned
Hardware Output 10 UO 10 Unassigned
Hardware Output 11 EaDmprCmd Analog0 - 10V
Hardware Output 12 RaDmprCmd Analog0 - 10V

Figure 32 - Unassigned Hardware Outputs
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e All unused resources shall be deleted from code.
esources Config
22T P22 | Ynysed Resources X
i E g:::fj: [i] Delete { Re-evaluate
> 10 [l
£ Network Vi
F Pid Loops Number Name Description ~
g = Numeric Constant 5 Numeric Constant 5
7 B3 Timers || pyumeric Constant6  Numeric Constant 6
v [ Calendars| | Numeric Constant7  Numeric Constant 7
b [ Schedules| | Numeric Constant8  Numeric Constant 8
9 vav Numeric Constant9  Numeric Constant 9
v Numeric Constant 10 Numeric Constant 10
> 1 System | | jumeric Constant 11 Numeric Constant 11
v [ Wireless | | Numeric Constant 12 Numeric Constant 12
> [ Internal V4 | Numeric Constant 13 Numeric Constant 13
s Numeric Constant 14 Numeric Constant 14
ol Be ] | Numeric Constant 15 Numeric Constant 15
£ Subnet B | Nymeric Constant 16 Numeric Constant 16
v [ Configurat] | Numeric Constant 17 Numeric Constant 17
Numeric Constant 18 Numeric Constant 18
Numeric Constant 19 Numeric Constant 19
Numeric Constant20  Numeric Constant 20
Numeric Constant21  Numeric Constant 21
Numeric Constant 22 Numeric Constant 22
Numeric Constant23  Numeric Constant 23
Numeric Constant24 ~ Numeric Constant 24
Numeric Constant 25 Numeric Constant 25 o
Mimsasio Caniinah 26 —humasaCansinat I
[] Select All/None 363 tems Close

Figure 33 - Unused Resources

o Hardware Worksheets and GFX code files for every controller shall be included in Project O&M, on a
readable digital format approved by Caltech Controls.
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