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Revision Log

All updates to this document should be recorded here. Changes or modifications
should be approved by the Customer and Siemens before implementation:
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2023.12.22 Eddy Shih Add additional bullet points

2024.01.05 Eddy Shih Overall document update

2024.02.09 Eddy Shih Overall document update

2024.03.04 Eddy Shih Floor plan navigation table, Symbol Libraries, System Tree graphic naming
2024.04.09 Eddy Shih Home page detail

2024.06.24 Eddy Shih Floor system, Site user view, AHU graphic sample, Utility monitoring graphic sample updates
2025.02.19 Eddy Shih Added Utilities Graphic standard information




Overview

As a valued Siemens customer, the Duke University Management System deserves to
be maintained with quality and consistency. This Customer Site Standards document is
intended to establish guidelines for development of your system for current and future
projects.

Scope

This document is intended to address standard practices to be applied to all projects on the customer site. “Site” may refer to
multiple locations that are being monitored by the BMS system. This document may also apply to multiple BMS systems
managed by the same customer. Topics covered in this document include, but not limited to procedures and standards for
engineering, programming, network design and graphics creation.



| Graphic Standards

The graphics are the window into the monitored systems and visually depict the status
of the equipment throughout the site. When graphics are created or edited, these
standards should be consulted to ensure consistency in the display of information for a
clear user experience.

Titleblock Layout:

Property Value Example

Background Color #FF3C464B _
Title Block Color #FF1C2023 _
Title Font Color #FFFFFFFF

Title Font Siemens Sans / Arial — 28pt Siemens Sans

Building Title Font Color #FF879BAA _
Building Title Font Style Siemens Sans | Arial — 28pt Siemens Sans

OA Conditions /Location/Serves Font Color #FF879BAA

OA Conditions/Location/Serves Font Style  Siemens Sans / Arial — 18pt Siemens Sans
Navigation Button Inactive Color #FF879BAA

Navigation Button Active Color #FF2F6E98

Layout Width 1400

Layout Height

800

The title block for each building shall be made as a custom symbol and saved as XXXX_Title under the L4 library custom symbols

library where XXXX is the building number. The server this symbol is savel/created shall be the same server as the building it
references.

This symbol shall include the following:
1. Graphic page name
2. Home navigation button
3. Outsid air conditions — A unique outside air conditions custom symbol shall be made and saved in the L
4. Duke symbol and standard colors



5. Building number & graphic name to be 28 Pt Font
6. ,Location”, ,Severs”, and OA Conditions to be 18 Pt Font
7. Home page dynamic info table with SAT, SATS, SSP, SSPS, SA Fan Status, Fire Alarm, Low Temp

All instances of the title bar are to utilize this custom symbol within each building

7725 - Home Outside Air Conditions H 52.1°F “‘ 50 % RH i“‘ 17.1 BTU/r

Air Systems
AHU-01 AHU-04 AH
€  HD < HD @ HD
6B9°F 1303°F | 5799 902°F |60.1F 1062F | sys seqwF | 5725F 91F | 605F 10367°
S57.0°F 1300°F | S76°F S00°F |60.0°F 1081°F | 55 950°%F | 57.8°F 950%F |60.0F 1045%F | 530°F 1120F
30innz0 25inH20 25inH20 30imH20 31inH20 27inK20 30inH20
25inH20 25inH20 3oinH20 3.0inH20 28inH20 3.0inH20

CHW System HW Converter Floor Plans
0Ogpm HWS Temp oA Sub-Basement

1gpm 155.4°F e Basement Ground

58.6°F -
First Floor

Second Fioor
el - Attic

67.2°F

Compressed Air
7725 Control Air 20.00 psi

Generator Status
7725 Gen Status OFF

Graphic Naming Convention and Views:

Graphic naming in Application View shall be based on the following guidelines:

e Facilities shall be listed alpha-numerically in the Application and Site User View
e  Facility numbers shall precede the facility name (i.e. 7791_Bryan).

(All custom symbols and template graphics shall be saved with the building number first, followed by underscore,
then descriptive text. Example: 7725_Title, or 7791_OA_Cond.

e  Facility name folders shall be spelled out fully, not using abbreviations or initials.
e Individual graphics shall not include the facility name or reference.

e  Graphics Systems requiring to span multiple pages shall add a numerical page number after the graphic name (i.e.
EFS_01, EFS_02).

e The table below identifies the standard naming conventions of primary graphic types.

Optional Description
(Actual name on Title
bar of graphic)

Graphic Name

Graphic Type (System Tree)

Home Page HOME Home Page




Dashboards — content descriptor
placed after “dashboard”

DASHBOARD_CRITICAL,
DASHBOARD_AIR,
DASHBOARD_WATER,
DASHBOARD_ENERGY

Critical Dashboard

Air System Dashboard
Water System Dashboard
Energy Dashboard

Floor Plans

FLOOR 01

Floor 01

Basement Floors

FLOOR_00 or FLOOR BASEMENT

Basement Floor

Roof Plans

FLOOR_ROOF

Roof

Room Graphics — room number
placed after the floor number

FLOOR-01_RM101 or FLOOR-
01_RM1071_LAB

Room 101 or Room 101 - Lab

Air Handlers AHU_01 Air Handler 01
Roof Top Units RTU_O1 Roof Top Unit 01
Air Conditioners AC_01 Air Conditioner 01

Exhaust Fans

EFS or EXHAUST_FANS

Exhaust Fans

Chilled Water Systems CHWS Chilled Water System
Condenser Water Systems CDWS Condenser Water System
Heating Hot Water Systems HWS (or HHWS) Hot Water System

Steam Systems SHWS or HWS_STEAM Steam

Domestic Water Systems DWS or DHWS Domestic Water
Lighting LIGHTING Lighting
Power (strictly electrical) POWER Power

Energy Usage / Dashboards (may
include electricity, water, gas,
other utility usage and savings
information)

DASHBOARD_ENERGY

Energy Dashboards

Sub-graphics to other systems —
description placed after main
system name

AHU-01_SEQUENCE

AHU-01 Sequence

*All other graphics shall follow similar structure and naming styles (System Tree graphic name shall
begin with building #. For example: XXXX_AHU_01)

Unit numbers should use a minimum of 2 digits. (Ex. AHU-01, HWS or Hot Water System, Floor 01, etc)
Hypenate only for abbreviated names (Ex. AHU-01 or Air Handler Unit 01)

“Miscellaneous” shall not be used as graphic names or descriptions. Use a descriptive name based on the contents
of the graphic.

“New"” or “existing” shall not be used within graphic names or labels within graphics. As soon as the graphics are
installed, they all exist on the site.

In Application View, graphics shall be grouped into folder for each facility. All graphics for this facility shall be
saved directly in this folder.

In the Site User View, subfolders shall be named based on system with related graphics placed below each of
these system folders. Subfolders shall be linked to the primary graphic of the system group (i.e. Air Systems folder
would be linked to the AHU-01 graphic).

Graphic navigation shall be based on the Application View graphic naming. By placing these graphics directly in
the User View, navigation issues will be avoided.



e Building Naming Convention shall be in accordance with the Site Building List. (Ex. 7747_Hudson) Reference
building list located in the last page <Building names are subject to change, building # remains constant>

e All graphic multi-point and single point info tables are to be on the left of the graphic and not places around the
edges

e All graphic definitions box in the bottom left needs to be consistent (On = Green | Off = Grey | Alarm = Red)
e All schedules and utilities shall be updated into schedules and utilities views

e Each building is to have designated title block symbol including the home page symbol. All graphics expect for

floor plans and applications need to have definition box at the bottom left corner.

e Allinfo boxes titles for home pages containing points shall link to the graphic for the equipment referenced. This
will serve the function of dashboard graphic for all equipment within a given building. This shall include AHU, HW,
and CHW systems. In the event the amount of equipment required for display exceeds the amount of space given
a meeting must be held with the customer to determine how to accommodate.

The below screenshots depict the standard layout for both Application view and the ASD customer User View. Graphics from
Application View shall be dropped directly into the ASD view to maintain navigation links and consistency.

Application View ( ) Site User View (Edited 06.24.2024)
WV 7768 [Grainger Hall]
WV FLR [Floor Navigation]
¥ Floor_01 [Floor 01]
v 7742 [Few Quadl = Yerminal_Ur::s}Term.ral Units]
= - p Floor_02 [Floor 02]
7742_AHU 01 [7742_AHU_01] B Fioor_03 [Floor 03]
7742_AHU 02 [7742_AHU_02] p Floor_04 [Floor 04]
7742_AHU_03 [7742_AHU_03] P Floor_05 [Floor 05]
7742_AHU_04 [7742_AHU_04] & ‘°°'-°ff“'°°' o
7742 ; o » Ground [Ground]
7742_AHU_05 [7742_AHU_05] W Building_Equipment [Building Equipment]
7742_AHU 06 [7742_AHU_06] ¥ AHU_O1 [AHU 01]
7742 _AHU 07 [7742_AHU_07] p FLN [FLN]
7742_CHWS [7742_CHWS] > PO"‘-U[PO"':Z
7742_FLOOR_00 [7742_FLOOR_00] AR W0
274 e B FCUs [FCUs]
7742_FLOOR_01 [7742_FLOOR_01] P Rainwater_Reclaim [Rainwater Reclaim]
7742 _FLOOR 02 [7742_FLOOR_02] P Solar [Solar]
7742_FLOOR_03 [7742_FLOOR_03] W Utilities [Utilities]
7742_FLOOR_04 [7742_FLOOR_04] N T e
. DR oints [Points]
7742_FLOOR_05 [7742_FLOOR_05] W HHW_System [HHW System]
7742_FLOOR_06 [7742_FLOOR_06] B FLN [FLN]
7742 _HHWS [7742_HHWS] P Points [Points]
7742_HOME [7742_HOME] P PCHW_System [PCHW System]
e s —————

Building Navigation



Navigation through the equipment graphics will be accomplished by means of two methods outlined below.

1.

Navigation Bar
The navigation bar shall have one symbol linking to the Home page graphic.
The opacity of this symbol will remain a constant 100% opacity.
Floor Plan Graphics
Navigation to the AHU equipment on the floor plan graphics shall be accomplished through the usage of a
standardized color scheme according to AHU number.
o  Each color from the below palette will be linked to the equipment servicing the zone.
o  AHU numbering beyond 12 shall recycle the above color palette. Example: AHU 1, 13, and 27 would utilize
the same color code
o The navigation bar for graphics shall have only the symbol linked to the Home graphic The Home graphic
shall be used as an aggregate page for all equipment within a given building.
Floor plan info box — A custom info box shall be created for each building and placed on all pages of graphics for that
building. The info box will consist of a title, and links to every floor plan graphic for the building. By default this will
be placed in the upper right corner of each graphic. Any deviation from this placement will be noted on the graphical
submital at turnover to PM. X and Y coords in screenshot.
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Home Page Navigation

Info tables for all relevant equipment within a building shall be represented within an intro table on the home page
graphic. The title/name of that equipment shall link to the graphic.
Floor plan info table will also be present on the home screen

Floor plan table to be grouped with other tables on home page only (refer to below image) ( )



7725 - Home Outside Air Conditions | 52.1F g s0%rr  bg, 17.1 sTUMr

Description AHU 01 AHU 02 AHU 03 AHU 04 AHU 05
SATemp ] T159°F 7554°F | 7021°F [ 71.82°F [ 76.14°F
SATempStpt | 55.00°F 55.00°F 55.00F 61.72°F 55.00°F
SA Static 058 0.67 in H20 1.47in H20 0.98in H20

SA Static Stpt NA 150inH20 | 150inH20 | 1.00inH20

Low Temp

Supply Fan

Return Fan

HW Converter Smoke Exhaust Fan Floor Plans
1589°F Sub-Basement
Basement Ground

First Floor

'Smk EF Status

Second Floor
Attic

722°F
(%3

Make Up Fan ()
o
°

Smk EF

Generator Status
7725 Gen Status OFF

Symbol Libraries

The base libraries used for this site are the Siemens L4 Project libraries

Static symbols are unacceptable for use on Duke graphics **All multi-point items on the graphics must be dynamic. Single
points on AHU equipment graphics are acceptaqble as static graphics.**

Info table boxes on the Home page are acceptable as static info tables.

Site specific symbols, graphic templates and functions created by the graphics development team shall be saved under the
Project/Graphics library

All symbols on the graphics shall be dynamic symbols. If a customized symbol is required for use, it shall be created and
saved as a custom symbol within the L4 project level library, with the project number and building number. Example:
440P-345925 {7791} or 440P-356482 {7792}

Site specific symbols, graphic templates and functions created by the field installation team or customer staff shall be
saved under the Project/Common library.



W Libraries
b HQ
W Project
P BA
¥ Commen
W Commeon_Data_Project_1
B FLW Subpoint Lists
P Functicns
GraphicTemplates
1cons
ObjectMaodels
Symbels I
P Texts

System Graphics

General Standards
e Display all physical points and setpoints.
e Display all alarmable points.
e Do not display ramp timers or counters.
e All active room sensors shall be displayed on floor plan graphics.
e Link all room sensors data symbols to open the relevant facility specific template or custom system graphic as
applicable.

e Link all TEC's in system profile to open the relevant customized template graphic as applicable.

Element Tree Properties

e Layersin the Element Tree should consist of a minimum of a 3 layers — Titleblock, System and Point Block.
o Titleblock — Titleblock symbol and navigation links
o  System — Overall system graphic symbols
o Point Blocks — Information point value symbols

Element Tree ~ 4 x
Selected depth: Depth 1 v
Selected layer: System v
\
Name Use @& A&
@ Layer (Title Block) ]
@ Layer (System) M M O
@ Layer (Point Block) Vvl ™ [

e Some graphics may require additions layers. Layer names should be descriptive and content placed on them should
accurate.

e  Floor plan graphic layers will be described later in this document.



Floor Systems

Floor Layouts shall include the following standard layout:

Include floor plans for each facility.
All Floor graphics shall be built in 3D format using Revit software.

The final Revit file shall be saved in the GMSProjects\SiteName\documents folder so the file is maintained with the
site backup. Any updates to this file shall replace the existing file. Please do not keep multiple versions as this will
create confusion of what is current.

Linework shall be set to black (#FFO00000) to contrast the background color and placed as the top most layer.
A white (#FFFFFFFF) base layer shall be placed behind the floor plan

Room zones shall be colored based on air handling units.

1. Retain original floor color from Insight.

2. For new solutions job, aquire zone coloring from customer provided mechnical drawings. If unavailable, initiate
RFI. (Edited 06.24.2024)

Same color to be sued for each AHU on all floor plans per building. Zone colors shall be used to identify air handling

units. No adjacent terminal units shall use the same color.

All AHU and equipment numbers shall utilize the above sample number symbol in order to maintain consistency

within all buildings (System3:Common_Data_Project_1\DYN_DisplayO1_Label_001)

For specific areas where multiple AHUs are serving a room, the room shall have two zone colors split diagonally

All colored spaces on floor plans where equipment is identified for service shall have text to identify what AHU is
serving the floor or zone.

Maintain Max Visibility of 1350 for Info-blocks for one step Zoom-In visibility

Floor sections should not be created as separate graphics. Separate graphics may be considered if the floor
contains more than 100 thermostats.

Labels shall be set to black. Font size shall vary according to its purpose and zoom limits but should be readable.
Maintain consistency on the use of font size and symbol scaling.

All Floor layouts shall always display room names and room numbers.

Verify room numbers are based on as-built conditions.

All Floor layouts shall always show sensor locations.

Zoom feature for items on floor plans graphics

Top Level — when first arriving at a page of graphics, the visible items shall be the room numbers, t-stats, and
other field devices typically depicted on the graphics

Mid Level — Upon zooming into area on the graphics, relevant data tables for such points as temperature should
populate and become visible near the associated graphical item

When clicked, these symbols on the graphics should link to their respective graphics as previously specified in the
standard

Indicate the name, status and locations of major mechanical equipment such as air handlers, boilers, generators,
exhaust fans, and heat exchangers. Link to related system graphics.

( ) Floor plans to use standard symbol for AHU identifiers (See Server 3, 7725 Sanford)

Floor Info Block to use for terminal units shall have the following features:

o Temperature values



o Unit block links to room graphic.

o Assigning device to symbol object reference will auto-populate temperature and navigation link.

o Zoom feature to remove the clutter from the floor plan graphics

Description/Unit label +

links to room graphic Status

Element Tree Properties
e  Floor plans consist of a minimum of the below layers in the element tree and should be in the following order.
o Template — Titleblock and navigation symbols
o Floorplan — Floor plan linework
o  AHU Zone — AHU zone lines (building with multiple AHUs)
o Room Names — Room numbers, text descriptions, and Tstats etc.
o  Points — Point blocks

 Element Tree v x
Selected depth: Depthi v
Selected layen: Room Names v

S

Name

@ Layer (Template)

@ Layer (Floor Plan)

% Layer (Room Names)
@ Layer (Points)

R R QS
KR e
o0oOo0Op



Samples

7725 - 1st Floor 2% bg, 17.1 8TUIR

Floor Plans

First Floor
Second Floor
Attic

Terry Sanford
Institute of Public Policy
Building 7725

First Floor Plan

Flex Client Graphic Fix

1. Open graphic on Desigo CC and go into edit mode by clicking the pencil. Then select the depths checkbox as seen
in screenshot. In Depths you will see a value that is set to NaN.
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2. Change the NaN value to the width of the graphic and save. Then close flex client and reopen.
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Air Systems

e All symbols for Air Systems shall be built using the standard 3D+ format.

e Supply fans shall be pointing as much as possible to the right or down.

e Return and Exhaust fans shall be pointing as much as possible to the left or up.

e Airarrows shall be set to blue #FFO095B3.

e Labels shall be set to white(#FFFFFFFF). Font size shall be 12pt Siemens Sans/Arial and should be readable.

e SAT/SATS points marked N/A. This is a dual deck AHU with a CD and HD SAT and SATS. This has to be identified
during the graphics process and customized. ( )

Air Systems
AHU-01  AHU02 AHU-03
Supply Temp 57.8°F 56.5°F 55.8°F
SA Temp Stpt 55.0°F 55.0°F 55.0°F

SA Static 1.3inH20 | 1.3inH20 NA
SA Static Stpt 1.3InH20 | 1.3InH20 | 1.6iInH20

SA Fan Status @) @) @)

Fire Alarm NA N/A NA

Low Temp o) o (o)

Air Handlers

e Relief fans should be indicated on the graphic with the AHU they are related to. If the relief fan serves many
ventilation systems, then they should have an individual page linked back to the air handler index.



e  SAT/SATS points marked N/A. This is a dual deck AHU with a CD and HD SAT and SATS. This has to be identified
during the graphics process and customized.

Samples
(Edited 06.24.2024)

7725 - AHU 01 Location:Attic Serves:Center Common Area Outside Air Conditions H 52.1°F “‘ 52 % RH E‘A‘ 17.1 BTU/hr

Floor Plans
Sub-Basement
Basement Ground
First Floor

Second Floor
Attic

All flow graphics shall be shown as having primary flowing left to right. If previously shown in Insight to be right to left, the
graphic shall be updated to a left to right standard.



Hydronic Systems:

e All symbols for Hydronic Systems shall be built using the standard 3D+ format.

e  All Hydronic System supply and return must be on the left side of the graphic, and feed systems on the right-hand
side of the graphic.

e Labels shall be set to white(#FFFFFFFF). Font size shall be 12pt Siemens Sans/Arial.

e Piping and pipe arrows shall follow the piping color standards.

Chillers
e  Chiller Loop with Chiller Integrations - Display the following points from the chiller integrations.

o Flows, pressures, temperatures, valve commands, etc.

Samples

7725 - CHWS Location:MR 019 Serves:Building Outside Air Conditions °F “. 50 % RH HA 17.1 BTUhr

CHW System Floor Plans
CHWSISOVV 0% Sub-Basement
CHWSFlow  Ogpm Basement Ground
CHWSPress 522 psi
CHWRISOVIV 0%
CHWRFlow  1gpm
CHW Diff Press 0.7 psi

First Floor
Second Floor
Attic




Boilers

e Boiler Loop with Boiler Integrations - Display the following points from the boiler integrations.
o Flows, pressures, temperatures, valve commands, etc.

Samples

M Penn Pavilion - Hot Water Outside Air Conditions H 50.0°F g% 51% i‘t‘ 16.6 Btullb

Floor Plans
Sub-Basement
Basement Ground

First Floor
Second Floor
Attic

167.24°F

21.0psi

Status

126.55 F




CIEMAS - Heat EXChangerS Outside Air Conditions Hw 5 °F “‘ 61%RH 5& 16.3 BTUIhr

System Modes

Floor Plans
System Point ON

Sub-Basement

17.43 psi 14.59 psi
:o L Basement Ground

System Setpoints B Fiest Floas
HX HWST ON ) e T
System DP 17.1 psi -5 Attic
Remote DP2C 15.0 psi e i e
Remote DP2D 15.0 psi [}

Remote DP 2E  15.0 psi
Remote DP 2F  15.0 psi
156.07 °F
120.24°F

o 17.14 psi

156.87 °F 17.69 psi

Standard Piping Colors

Piping Color Example

Chilled Water Supply Dark Blue

Chilled Water Return Light Blue

Condenser Water Supply Dark Yellow

Condenser Water Return Light Yellow

Hot Water Supply Red _
Hot Water Return Light Red

Glycol Supply Dark Green _
Glycol Return Light Green

Natural Gas Supply Dark Gray _
Steam Light Gray

Room System

Template Graphics:
e  Utilize 3D+ library symbols to create room template graphics.

e  Utilize existing functions and template graphics as much as possible.



e Create customized template graphics for each application and situation on a per facility basis. If there are devices of
the same application that are used to control different types or variations of units, there should be individual
template and function created for each situation.

e Individual graphics for each TEC are not required but may be necessary for rooms with multiple devices controlled by
a single tstat.

e  Graphics templates shall have a similar titleblock as the system graphics but will not include navigation or building
reference so the graphic can be shared among multiple facilities.

7752.FLR01.109.ACB Application: 4-Pipe ACB & Rm Stat 15158

= |

Comfort Heating

Temperature setpoints
Cooling Heating

85.0°F 55.0°F

80.0°F 65.0°F

= Active Setpoint




VAV Summary Table

e Terminal unit graphics should be displayed as follows when needed

Flowers - VAV St

CLG Flow Max

Air Volume
Damper Command
CLG Flow Min

H Valve Command
Aux Temp Al5
Heat Cool

CLG Loopout

HTG Loopout

CLG Flow Max

Air Volume
Damper Command
CLG Flow Min

H Valve Command
Aux Temp Al5
Heat Cool

CLG Loopout

HTG Loopout

Other Systems

Security/Fire Monitoring
TBD

Utility Monitoring
(Edited 06.24.2024)
Graphic Sample

LA A A B AR NN

LA A A AR AARE

201 VAV
13

-]
o

LA A A B B N BN

LA B A B B N A N

202 VAV
55
58
20
77

LA A A R AN NN

LA A A BN NN N

FUERAY
6
78
834
40
574

6.0

210 VAV
35
57
86

843

TOO O OO o0

LA B A B B N N N

204 VAV
62
19

75

211 VAV
65
18

69
540

5.0

LA B B N B N N N

TGO OGGOG0

205 VAV

212 VAV
54
47
66.4
29

LA A R B NN NN

LA R N NN NN N

206 VAV

FAER'LAY
98
73

18




7504-MEB CHW SYSTEM

7504 CHW CALC
15MIN TONS 839.37 Ton
ACCMTD 643,246.44 Ton/h
ACC TON/HRS 6,500.52 Ton/h
DELTAT 14.0°F
TIME STMP 8.75h
TON HRS 83.28 Ton/h
TONS 797.29 Ton




Building List

MName Grid| Name Grid| Name Grid| Name: Grid| Builcing 1D Name Grid|
fhkder Famity Cffice Buiiding ®| |mm [ihlscn House At Fa| |mm [Erwin R, Substation £ L H| |7 Kiign Quad (IR limtramural Budiding HT
arsh dlurmni & Vistor Cener | [rm Friedl Buldng Fa| [ [Flowers Oir Substation & 2 H| [ [ichard Brochead Center for Campus Life HE| T ewine Scieros Research Cenber H
[Wilage Commars: La k= [outhgate Donm ox | T4 fnyderman Genome Sdence Res Bullding G2 7715 Flowers Bulding HE 7777 [#ilzon West Campus Recreation Fac HT
Wilage Stude K| [ JErncie Memarial Gym anf  (7sa Fungical Oreniogy Ressarh Faciity G| |7 [Page Audtnium Hs| |7 [eheftisid Tenis Certer I
Willage Gym La T8 [Bvins Buldng oz |72 [Cancer Center Isoiation Faclby G2 7717 [Cand Gymnasium HT 7779 [von Football Complex: HT
hincie Hary's K| (e JEranson Building oz| | [ouke Cinic - EA Maris{CRI) M [ [Ernoks Fickd at Wailace Wade Stadium wr|  [me [Free Electn Laser Lab G
HO6 Swift Ave M5 e [Glibert-Addoms o | TEE [Cuke Hospital - Ankan Tower =] 7719 {2135 Campus Dr ) | 77EL (A0 Munrary Bukding/Soott Family Pavillon Gr
Launchry Buikding 05| |mm Vecad, Addvising Center Fa| |me7 Jouke Hosptal - Ancllary Bulkdng g| (w2 [2127 Campus Or K| |mm 15 Duisz Hotel  Thomas Center 7
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Utilies — Graphics (Edited 02/19/2025)

1. Building Utility graphics shall show all applicable utilities on 1 graphic. These
include chilled water, heating hot water, steam, and domestic city water.
Buildings with more than 1 building tie-in per type of utility will have a separate
graphic for each utility. The graphic shall be named “BuildingNumber_Utilities”
under Application view, with “building name and type of utility” as descriptor.
Exp: 7752 _Utilities [Wilkinson CHW & STM]. Buildings with more than 1 utilities
graphic shall have a postfix number. Exp: 7760 _Ultilities_1 [Fugua CHW] &
7760 _Utilities_2 [Fuqua HHW]. Each graphic shall use the standard clip art,
table format, colors, shading, and general infomational display as shown on the
7781 Scott Pav Utilities & 7752 Wilkinson Utilities graphics below. Each utilities
table shall include the following:

a. CHW and/or HHW systems table: System point, Delta T calc, 15 minute
(Tons/Kbtu) and mtd (Tons/hr / Kbtu/hr) accumulated energy readings,
and load calculation time stamp.

b. STEAM systems table: 15 minute (Ibs/hr) and mtd (Ibs/hr) accumulated
energy readings, and load calculation time stamp.

c. DOMESTIC CITY WATER meters table: Low register, High register, and
totalized calc.

**DUES automation team shall be contacted for placement of the graphic under
customer UTILITIES VIEW & selection of specific points associated for this custom

view.



CHW & HHW example
7781_Utilities [Scott Pav CHW & HHW]

Scott Pavilion - Utilities Outide Air | 63°F g4 449 RH Iy 20981

A

CHW Tie-In
System Point ON
Delta Temp 123 °F
CHW Tons 44.5 Ton
15 minTons 37.9 Ton
ACC Ton Hrs 184.2 Ton/h
Time Stamp 13.25

79.1 GPM

HHW Tie-in
System Point  Point1
Delta Temp 453 °F I}
HHW kBTU  150.2 kBtu sl
15 min kBTU 142.6 kBtu n
ACC kBTU 1,874.68 kBtu
TimeStamp  13.25 783 GPM

Water Meters
City 3" high 72,2200 ft3 ;
City 5/8" low176,296.0 i3 ‘ n 150.91 °F
City Total Point3 = —

CHW & STEAM example

7752_Utilities [Wilkinson CHW & STM]

Wilkinson - Utilities outsideAir | 62°F ¢& 429%RH ks, 20.5BTU
Duke| #

CHW Tie-In
System Point ON
Delta Temp 20.2°F
CHW Tons 52.7 Ton
15minTons 54.5 Ton
ACC Ton Hrs 362.4 Ton-h
Time Stamp REX

STEAM Tie-in
15 min 3,304.9 Ton
ACClIbs/hr 53,173.88 Iph
Time Stamp 13.00

Water Meters
City4"high  0f3
City 3/4" low 463,762 ft3
City Total Point3

69.4 GPM

(=~




More than 1 of each Utility type example
7779_Utilities [Yoh CHW]

Yoh - Utilities

A

outsidenir | 72°F by 429%RH Ly, 206 BTU

CHW
System Point ON
Delta Temp 17.78 °F
CHW Tons 32.52 Ton
15 min Tons 4541 TR
ACCTonHrs 197.21 TR
Time Stamp 15.25

CHW Tie-in
System Point ON
Delta Temp 14.80 °F
CHW Tons 21.7 Ton 46.T GPM
15 min Tons 38.90 TR
ACCTonHrs 24798 TR
Time Stamp 15.25

152.6 GPM

151.3 GPM

CHW with Heat Exchanger (3 pipe system) example
7753_Utilities [Allen CHW HX & STM]

Allen - Utilities CHW & HHW Location:Basement Serves: Building

A

System Command To Induction Units

Outside air Conaitions | 66.1 °F gby 20 % RH b, 21.4 81U/

Floor Plans Control Points CHW Tie-In

Enable  OFF Sub-Basement Summr Wintr 1 System Point  Point1
. e CHW HX DetaTemp  68°F
First Floor S5ys ON

Second Floor Conv Enable OFF CHWTons  37.5Ton
Third Floor Bldg Chws Set 44,00 °F 15minTons 39.8Ton
Fourth Floor - 5 ACC Ton Hrs 16,226.1 Ton

8 Fifth Floor HW Setpoint 132.23 F e o8

. i AirPressure  103.63 psi {

Dual Pumps SIXJ‘x:ttilmr
Lead Pump ON
Temp Mode 1
Pump Alarm  Inactive

To Attic Ahu's

ﬁ 39.65F alespsi 120 9P
e ' 2

4513 oF —S——

1.00 psi
-— =

2 ‘ W STEAM Tie-in
. 15 min 15891b
(W ]

ACClbs/hr  9,060.72 Ib To Basement Ahu's
Time Stamp Point3
1.00 psi

Definiions
Q@ on Q aru
@ o

193.44 Ib/h




2. Utility Overview graphics, under customer UTILITIES VIEW, will show all buildings by group break out
for each type of utility. Each utility overview graphic shall include the building number, building name,
and link to the utility on the building name. 1 overview graphic per utility (CHW, HHW, & STM). Each
building section utility graphic shall include the info as shown on the

cwp_WC_ATHLETICS_ OVERVIEW, HWP_WC_ATHLETICS_OVERVIEW, &
STEAM_OVERVIEW graphics below.

CHW utility overview
illed Water Utilities - Bldg Break

WC Atheletics WC Dorms WC Class / Office WOC Critical Area MC Class / Office MC Research MC Patient East Campus
Cameron Kill Go Quad Grainger Hall (Envirpni FELL / Keck John Hope MSRB1 57 Addition Paint Shop
Schwartz Few Quad North Bldg FELL CHW System Trent Hall MSRB2 Cobalt Smith Warehs
Feed to 77,78,79,99 Keohane K-4 Engineering LSRC Central Class / Office| MSRE3 Meb Gilbert Addoms
Yoh Football Wanna Maker Hudson Hall Nuclear Lab Alumni Office (Wilder)) GHRB North/ED South Gate
Aguatics Schaff Hall Teer Phytotron Alumni Events (Kardh) | Vivarium SCH/Nurse Trinity Res
West Rec Edens Quad Telecom Greenhouse Undergrad Admin (77]95CIF Cancer Centre Carr
Tennis ‘Well Dorm Pratt Eng French Sci Financial Aid (7720, SORF DMP Blackwell
Ctr Ath Ex (CAE) Crowell Quad Language Physics. Grad Admin (7720), GSRB1 BTA Randolph
Scott Pav Hollows A Old Chem Bio Science Jewish Life GSRB2 SON / PT Bell Tower
Blue Devil Tower Hollows B Telecom Gross Hall PT / SON Hudson Eye Brodie Gym

RubenCooke (SocPgycl Ciemas Searle / Mudd Aeri Biddle

Social Science East Data Carl 7531 MR 114 Baldwin

Allen Bldg Perkins Sands 7531 MR 163 West Duke

Langford Divinity Central Critical Area Jones 7531 MR 163 East Duke

Westbrook Rubenstein Arts Nanaline Duke Bryan Research White Lecture

Duke Chapel MNasher Arts Learning Centre 200 Bed Tower Fried]

Page Aud North Pav Crowell

Flowers Wilson House

Brodhead (West Unjon) East Union

Bryan Center

Pen Pav

Health / Wellness

Sanford

Rubenstein (Sanford

Law School

Fuqua Class

Fuqua School

J.B. Duke Hotel

Athletics CHW utility section
CWP_WC_ATHLETICS_OVERVIEW
Chilled Water Utilities - Athletics Buildings

Building Delta T EWP Delta P
Cameron 130°F i 3 Unit 398 psi
Schwartz 180°F iR 3 Uit FHitiH # Unit
Feed to 77,78,79,99 X 156°F -201psa -85 2 psi

184°F #iHi # Unit

178°F Ep . 106.5 psi

159°F 1079 psa

223°F 1079 psi

163°F T9.6psi

10.8°F 91.8 psi
Blue Devil Tower 18.7°F 68 731 psi

Athletics HHW utility section
HWP_WC_ATHLETICS_OVERVIEW



ies - Athletics Buildings ouidenir | 756 b 804 Ly 362

‘West Campus Athletics - Heating Hot Water
Building EWT Delta T SGPM RGPM U Delta P
Sheffield Tennis 146.3°F 22°F 5gpm 3 gpm . i3 Unit
Aquatics 1555°F 128 5°F 250°F 135 gpm 156 gpm . 184 psi
Cameron 1523 °F 140.5°F 118°F 48 gpm 30 gpm 189 psi
CAE (K Center) 1513°F 1365°F 147°F 17 gom. 17 gpm . 170psi
Schwartz i3 Unit #Hifif# 3 Unit #if#F Unit i # Unit i 3F Unit i i3 Unit
Scott Pav 1525°F 1057°F 468°F 8gpm 9gpm 19.0psi
Blue Devil Tower 1522 °F 1249 °F Mo7aF | 31 gpm P p— 183 psi

STEAM_OVERVIEW

Steam Overview Location: N/A Serves: N/A

West Campus Buildings Med Research Buildings Med Hospital Buildings
BLDG NAME FLOW PRESSURE BLDG NAME FLOW PRESSURE BLDG NAME FLOW
LSRC INSIGHT ONLY  INSIGHT ONLY MSRE Il 3,887.09 Ib/h 122 psi HUDSON EYE 528 Ib/h
FRENCH SCIENCE 5.806.25 Ib/h 123.41 psi MSRB I 1,178 Ib/h ALBERT EYE 2,198.81 Ib/h
'GREEN HOUSE 575 Ib/h 'GSRB (meter1) 308 Ib/h CENTRAL TOWER (meter1) 5,701 Ib/h
WILKINSON / PRAT 2,6262 Ib/h GSRB (meter2) 1,689 Ib/h CENTRAL TOWER (meter2)
CHAPEL 4653 1b/h GSRB (meter2) 1291b/h MUDD MED CNTR LIBR
PERKINSLIBRARY  3.312.50 Ib/h VIVARIUM 3,198 Ib/h TRENT SEMANS
LANGUAGE 1.5082 Ib/h COIF (meter1) 708 Ib/h HOSPITAL NORTH 16,459.68 Ib/h
OLD CHEM INSIGHT ONLY CCIF (meter2) 1,004 Ib/h DMP 8,414.85 Ib/h
ALLEN 16531 Ib/h 629 Ib/h CANCER CENTER 2,591 Ib/h
GEMAS 5,280.00 Ib/h 1,921 Ib/h HOSPITAL SOUTH 17,5744 1b/h
OIT TELCOM 208.1 Ib/h 3.671 Ib/h SCHOOL OF NURSING 672 Ib/h
BIO SCIENCE 17737 Ib/h 608.75 Ib/h PT/SON 251 Ib/h
GROSS HALL 11312 1b/h 2,050 Ib/h NORTH PAVILION 466420 Ib/h
SANFORD / PUBLIC POLICY  483.46 Ib/h ALEXANDER H. SANDS 4741b/h
LAW (meter1) 1,034.50 Ib/h NANALINE H. 1373 Ib/h

LAW (meter2) 537.50 Ib/h BRYAN NEURO RSRCH 2511b/h East Campus Buildings
1.55230 Ib/h BLDG NAME FLOW
WAREHOUSE EAST 122.00
SMITH ICONICS ONLY
GILBERT ADDOMS  INSIGHT ONLY

Athletic Buildings
BLDG NAME FLOW
SCHWARTZ BUTTERS 556.5 Ib/h {137 °F | . BRODIE GYM
CAMERON (REMOVED) ~ -310.41 Biu I BALDWIN
YOH (REMOVED)
BRYAN CENTER (REMOVED) 0.00 Ib/h

121.45
304.81 Ib/h 86.50 psi

Panel Comunication Status:

2. Field Panel Communication summary graphics, under custom view FIELD
PANEL COMUNICATION STATUS, will show alll building BLN comunication
status under each of the 5 servers. Each Field Panel comm Summary page
Graphic shall include the BLN building number, Status of BLN communication
(White — All panels connected, RED — at least one is not connected), Server
license mode status, and all services running status light. Each BLN will have a
Field Panel Comm graphic with all panels under that BLN to show panel status
and info. Each Field Panel comm page Graphic shall include the info as show
on the 7855 _Chiller_Plant_2_Panel_Comunication graphic.

System_1 Field_Panel_Comm_Summary



All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connecied and Operational

All Panels Connecied and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connectled and Operational

All Panels Connected and Operational

outsideair | 62°F b 50%RH Iy, 2098TU

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational
All Panels Connected and Operational
All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connecied and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connecied and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

All Panels Connected and Operational

w ™ W

PANEL NAME STATUS FIRMWARE DBREV |EXPDBREV| ADDRESS LOCATION
155 151

7855 PXCM 01 l Connected PXME V3.5.2 BACnet 4.3g 10.161.1.151 2ND FLR MEC ROOM . Operational

7855 PXCC 03 . Connected EPXC V352 BACnet 43g 132 132 10.161.1.140 CHWP2 BASEMENT Operational |
7855_PXCM_06 . Connected PXME V3.5.2 BACnet 4.3g 1,590 1,550 10.161.1.152 ELECTRICAL ROOM Operational |
7855_PXCM_09 I Connected PXME V3.5.2 BACnet 4.3g 1,930 1,930 10.161.1.153 2ND FLR MEC ROOM Operational |
7855 PXCM_10 I Connected PXME V3.5.2 BACnet 4.3g 1,873 1,889 10.161.1.154 BASEMENT B-SIDE Operational |
7855_PXCM_11 I Connected PXME V3.5.2 BACnet 4.3g 4,285 4,285 10.161.1.155 BASEMENT B-SIDE Operational |
T7855_PXCM_12 l Connected PXME V3.5 2 BACnet 4 3g 1,843 1,843 10.161.1.156 BASEMENT B-SIDE Operational |
7855 PXCM 13 l Connected PXME V3.5.2 BACnet 4.39 1,751 1,751 10.161.1.157 BASEMENT B-SIDE Operational |
7855_PXCM 14 l Connected PXME V3.52 BACnet 4 3g 1,947 1,947 10.161.1.158 BASEMENT B-SIDE ||i Operational |
7855_PXCM 15 . Connected PXME V3.5.2 BACnet 4.3g 1,934 1,934 10.161.1.159 BASEMENT B-SIDE ||j Operational |
7855 PXCM 19 . Connected PXME V3.5.2 BACnet 4.3g 5296 5,296 10.161.1.160 BASEMENT A-SIDE ||j Operational |
7855 PXCM 20 . Connected PXME V3.5.3 BACnet 4.3g 718 718 10.161.1.161 BASEMENT A SIDE ||j Operational |
7855 PXCM 21 I Connected PXME V3.5.2 BACnet 4.3g 1,830 1,830 10.161.1.162 BASEMENT A SIDE ||j Operational |
7855 PXCM 22 l Connected PXME V3.5.2 BACnet 4.3g 1,877 1,877 10.161.1.163 BASEMENT A SIDE ||i Operational |
7855 PXCM 23 I Connected PXME V3.5.2 BACnet 4 3g 1814 1,814 10.161.1.164 BASEMENT A SIDE ml Operational I
T7855_PXCM_24 I Connected PXME V3 52 BACnet 4 3g 1,757 1,757 10.161.1.165 BASEMENT A SIDE ‘"l Operational |
T7855_PXCM_25 l Connected PXME V3 52 BACnet 4 3g 3,919 3919 10.161.1.166 BASEMENT A SIDE ‘lll Operational |
7855_PXCM_26 l Connected PXME V3.5.2 BACnet 4.3g 1,873 1,873 10.161.1.167 BASEMENT A SIDE “E Operational |
7855_PXCM_27 l Connected PXME V3.5.2 BACnet 4.3g 4345 4,345 10.161.1.168 POND HUT |l Operational



