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Agenda

« Session Learning Objectives

« Control System Readiness

« Enhanced Interfaces

* Fault Detection and Diagnostics
« Optimized Control Systems

« Conclusion and Q&A
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Session Learning Outcomes

1. ldentify new standards and best practices in HVAC controls, including point
naming conventions and graphical interface improvements

2. Recognize the role of fault detection and diagnostics in optimizing building
performance

3. Evaluate current control system configurations and identify opportunities for
enhancement

4. Apply advanced control strategies to streamline operations, improve
troubleshooting efficiency, and save resources
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Control System Hierarchy of Needs

Maximize your impacts
() i * prescriptive analytics = Key Performance Indicators
» business intelligence  * data and Al-driven decision-making

Achieve reliable usage and results
+» Fault Detection & Diagnostics « data fidelity protections
» enhanced interfaces * organizational standards
Scale impacts across networks and processes
I nteg l'atEd * front-end integration  * workflow integration
» stakeholder usage = controls master planning
Provide foundational protections
* physically secure  * cyber secure
* key staffing « critical processes
Meet basic needs
= functioning sequences -« sufficient points
= device power & access * open protocols

U.S. DEPARTMENT | Federal Energy
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Control System Hierarchy of Needs

Maximize your impacts
() ° + Data architectures
» Key Performance Indicators

Achieve reliable usage and results
* Fault Detection & Diagnostics
* Enhanced interfaces
Scale impacts across networks and processes
I nteg rated  Stakeholder usage

U.S. DEPARTMENT | Federal Energy
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Importance of Data Standardization

8-l ]n

UMCS Work Order System

Federal Energy

fENERGY Management Program



Point Schedules

Private sector projects mostly have some sort of “points list”

Namo | Desoription | Type .

SA-T Supply Air Temperature Al
SF-SS  Supply Fan Start/Stop BO i
SF-C Supply Fan Command AO

“Ours” is way over the top compared to “theirs” o

Theirs only looks at hardware points; we look at many others
Theirs only has 3 columns; we have about 25!

Theirs is a construction document; ours is a “system lifetime” document

of ENERGY | Management Program




Point Naming Conventions

Object Name Anatomy Automated QC Tool

H H I = & A Director . Specum d a rkbench Service
Building_Equipment_Object By
Underscore *_" Delimiter ?;T:—E; w L Building {4 findings)

[ camum (1 finding)
o Alarms o

i BasewideShutdown (1 finding)
o ExportTags o i

18 TeP1AIm (1 finding)

Iss;!ihtqu»t.wr]_"‘éEEEE%‘_l PPPPPPPPPPPPPPPPPPPPPFPPPPPPPPP < e v Db

~ Graphics

Histories

(Siemens legacy confrollers utilize period “.7)

onMetwork (142 findings)
w [ s701_sFoam (41 findings)

Full Name Example Wl v

Building Naming w [l oints (41 findings)

Number 000624_A01_SATmpSP of Unused Components v [l 5#01 (20 findings
‘2‘.'1‘:?::1;3' / e T v [l points (20 findings)

always g w [ sFsts(1finding)
designated by Lbiti
GSA CO0624 is Supply Air Temperature F Low 83 BaoleanCommandFailurealamext 1 finding)
) DFC Building 810 Set Point o Medium ¥ |l FitrSts (1 finding)
qu"“pment" + High -’ﬂ BooleanChangeOfStated larmExt (1 finding)
Location Air Handling Unit 1

. . w [ MATmpLItSts (1 finding)
Designation _selectall | Deseect |

{1 BooleanChangeofStatelarmExt (1 finding)
Mo formal Finding Type

standard — best N agara Exam P le 5 v [ uneccrigovrdsot (2 findings)

practice is to use » [ ovad 1 finding)

the equipment ~ B staton (100 Supervecr) ~ HAVFACTresOrdering = :
designations L mam W U Strinpwhitable 1 finding
tigr F
used in the v Bk [ Occupancy (1 finding)
building's v @ senvces o MissingincomingLink B
9 sil
mechanical  @orivers o MissingOutgoinglink [ oADmprPes 1 finding)
i w g rahetwork. e .
drawings ;"E;" . Buildi ' MissingEspectedChild LB FBypDmprPos (1 finding
Uchpmcl,st - Bcoos_nceat o MissingExporiTag [ satmpspt(1 finding)
aracters as- i
needed 4 ’3‘ I o BoundLsbelFormatting [ Minosaspt (1 finding)
Chent Connec e
: % pm; = W/ Naming LI UnoccHtgSpt (1 finding)
- Ban ——=Equipment +f Companentineorrectiame :ﬂ FltrDp (1 finding)
Tmpsp ————0bject < edFil e
b H:,,,-. .  Unusedile v [P OATmpHIgERableOvrdSot (2 Findings)
ol - « BsundLabelHistoryLink - [ ] i
IMPORTANT [l oveD (2 finding)
HEVER EXCEED 45 CHARCTERS ‘ ' wissingristory £ Alarm Sowrce configuration issue(s)
~ Standard Object Name + AlarmSourceMisconfigured “To Fault Teat” not set to “SalanmData.sourceNamess Is In Fault 1
See Nmp:ﬁb“:,iamns_ Point | 46.31 characters as-needed + UnusedPointFinding
Number of characters available depends on BAS product limitations. At V' incomectHistoryameFormat
See MTR page for metering ohject the beginning of a project, the BAS limitation should be considered to /' AlarmstationRecipientMisconfigured
naming standard — metering ensure that names can be accommodated within the characters Al P
objects follow a modified naming available. Some adjustments may be reqguired. Q
standard
Always use standardized names found in this document. O only kctionable
-
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Metadata
Date Taken: Camera
12/11/2024 Maker:
10:07 PM - : . Samsung
Brick Schema "_A Jc:):fig'ush ’/‘;“Joe I;ugent
A Ay Richard Mcclure
_ I -
ASH E :‘”.i‘ Zac Sickler  f
4 :
J Location:
JEER e ( Madeline Shunk P Old Town
Project Haystack Mode: £/ * Brian Clark Alexandria,
- Flash Robert Renz VA
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Building Campus Climate-Zone  Category Code

N Y R

Metadata Building 1 Air Handling Unit

Variable Air Volume Box

i feeds

Zone 21
hasPoint

BLDG1_VAV20 ZN-T

HVAC Zone
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Critical Roles Needed to Protect and Operate
the Control System

_ Authority to fund, staff, and plan building controls needs

Q Technician O&M person or team to repair and sustain building controls
0 Operator Regular BCS interface users to find issues or improvements
0 Expert Technical advisor on BCS scoping, review, and diagnostics
Q Integrator Project role for integrating BCS into a base-wide system

O Administrator /7 specialist for coordinating network and cyber needs

0 FDD Service? Special service role for configuring and relaying FDD?

_ Could be contracted Ok to be contracted

of ENERGY Management Program




How Could We Restructure This Graphic?

Occupancy Information

Scheduler Command : Occupied

QOutside Air Temp Occupied Setpoint 3 40.0 °F
Thermostat PE Status : Off

System Mode : Occupied

Supply Air Temp Reset

Return Humidity : 54 % Supply Temp SP: 35,0 °F

Supply Temp : 55 °F
Damper Control Return Temp : 69.5 *F OAT Hi SP : 65.0
Economizer Enable 5P : 62.0 °F
Economizer Mode : Off

OA Damper Cmd

Min OA Position : 5 % . Low Limit : Normal

v a
z .
—

Cooling Cmd : 62.2 % Supply Fan 5tatus : Running
Mixed Air Temp : 70 °F 5 Pressure : 0.65 C
| Heating Cmd : 0.0 % Supply Fan Cm >md On

VFD Speed : 95.

Supply Temp Lo SP: 55.0
QAT Lo 5P 55.0
Supply Temp Hi 5P : 75.0

Room Temp : 71.0 °F
Unoec,Glg-SP +-79.0 "F

Unocc Hig SP : 55.0 *F




Start with Main AHU Graphic Element: AHU

I @




Start with Main AHU Graphic Element: AHU Duct

18



Layout Entire Air-Side System in System
Diagram Format

OA

Recirc Zone 1 Zone 2 Zone 3 Zone 4 Zone X

Exhaust

19



Layout Entire Air-Side System in System
Diagram Format

High Pressure Side (Supply)

OA

Recirc Zone 1 Zone 2 Zone 3 Zone 4 Zone X

Exhaust

20
Low Pressure Side (Return)



Layout Entire Air-Side System in System
Diagram Format

S AHU-side ———————————————————— | Zone-side
|
| |
| |
OA : High Pressure Side (Supply) :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: Recirc : Zone 1 Zone 2 Zone 3 Zone4  Zone X
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
Exhaust: Low Pressure Side (Return) :
| |
|

I 21



Layout Entire Air-Side System in System
Diagram Format

70°F 55°F 0.7 w
o (
62% 95%
:rrr Zone 1 Zone 2 Zone 3 Zone 4 Zone X
Exhaust

<
>
S | [\
®
5

22



Use Light lcon Animation for Status or
Value Changes

70°F 55F 0.7”w
h | |
OA %J >
62%
4
:rrr Zone 1 Zone 2 Zone 3 Zoned4  Zone X
Exhaust

o
=
Hﬁ
L] -l
(1]
=
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Use Same Coil Valve and Source Approach
as Zone Graphics

70°F 55°F
OA
62%  95%
155°F 49°F
:rrr Zone 1 Zone 2 Zone 3 Zone 4 Zone X
Exhaust

S
oS
S | NN
®
5
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Key Revisions: Restructured and Reoriented

84%F asocim| |10% min0A

—
it

>

|0% Open|

:P"V

[

0% QOpen

79°F

i
7

- 100% Open

2.4" w.c.

Normal | Normal

o —

L

/-

78°F

2
0%
) oy
155°F 49°F
Running

Running
No Alarm

73%
Cmd On

No Alarm | a4, l]5l] CFM

73°F No Smoke Normal

&Y

68%
Cmd On

N &=

100%|

55°|= 4550 CFM Nﬂrmal \NoSmoke

2.1 w.c.

Zone Group 1:

Class Rms

Zone 1: 66°F
Zone 3: 69°F
Zone 7: 70°F
Zone 9: 76°F
Zone 11: 68°F
Zone 12: 67°F
Zone 13: 64°F

Zone Group 2:

Offices

Zone 2: 76°F

Zone 5: 69°F

Zone 8: 74°F
Zone 10: 74F
Zone 14: 76°F
Zone 16: 73F

Zone Group 3:

Conf Rms

Zone 4: 73°F
Zone 17: 74°F
Zone 18: 73°F
Zone 21: 72°F

Common

fone Group 4:

Zone 6: 70°F
Zone 15: 73°F
Zone 19: 74°F

ZN-P: 0.05" w.c.

Zone Group 5:
IT Rooms
Zone 20: 69°F

Zone 22: 70°F
Zone 23: 76°F

25




Additional Revisions: Formatted, Layered, and Linked

Building

Home

84°F 450 CFM| 10% minOA |

|

AHU
Tables

79°F

-
- = =
-

7 | 4

/

0% Open

Y
|
V4 /9 ||1Dﬂ%0pen

125°F

HW Plant

| 78°F

| — —I
4

0% 100%

49°F

Chw Plant

4,650CFM  55°F

” —
¢ |

73%

4,050 CFM

I
L
68%

AHU System
Schedule Trends
2.1% w.c.
Class . Conference || Common IT
Offices
Rooms Rooms Areas Rooms
Avg Zone: BT °F| | Avg Zone: 75°F| | Avg zone: 72°F| |avg Zone: 70°F|| Avg Zone: 68°F
Mim"Max: Min/Max: Min/Max: Min/Max: MinfMax:
74°F
Rm-101
@u.os"w c
73°F
26




Final Revisions: Value-driven Insights

Building

Home Tables

‘ AHU

84°F 450 CFM| 10% minOA|

79°F

‘ | —

™ |
v - . -
f‘% “ J
rd
0% Open
- »
Economizer:

Not Ok  Kees T{l 100% Open

I rd
4

0% Open

AHU-X is currently operating with problems

in occupied mode and providing 55°F supply air

AHU System
Schedule Trends
21" w.c.
Class . Conference || Common IT
Offices
Rooms Rooms Areas Rooms
Ave zone: 67°F| | Avg Zone: 75°F| | Ave zone: 72°F| |avg Zone: 70°F|| Ave Zone: 68%F
Min,fMax: Ilin/Max: Min/Max: m Min/Mas: Min;“Max:
81°F 76°F 74°F 76°F
Max ZN-D: 33% | Max ZN-D: 100%| [Max ZN-D: 74% | Max ZN-D: 65% ||Max ZN-D: 75%
HW-Vs: Not Ok HW-Vs: Ok HW-Vs: Ok Hw-vs: Ok
ZN-P: Ok
i i i i
Today ZN-Ts = Today ZWN-Ts - Today ZW-Ts = Today ZN-Ts - Today ZN-Ts

_ 78°F 4,650CFM  55°F
7 lg =
%
0% 100% |73%
125°F 49°F
HW Plant:  [Chw Plant:
Ok Ok
Coil section: Ok
a,050cFm 73°F
';\ ._" l
68%
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Final Revisions: Value-Driven Insights

MinCA - Filters | . ———- Cr;rf;:uf —— R Fan R B Pressure
< Control — >y i I { v Control N [' Control
| | | i | |
| | | . . | 07" we |
| | | i Duct Static Pressure Setpoint Reset: | I |
| | ' .
| | | i Trim & Respond approach )

nl | B — -
R 7 J__“‘.\ : l :
[ | :
: N - §F-Status
\ fl I\“-H

[~ DSP-SPI 1.3 wr.c,

Dse: 0.7 wae.

Economizer

Cﬂﬂlf." ol This Week
|
: Additional Sequence Variables: Zone Info:
|
|
| SP-Initial: 0.75” w.c. Current Zone Requests: 5
| SP-Reset Timestep: 5 minutes Current Zone Driver: VAV-101
| SP-TRIM: -0.04"” w.c. Current Zone Driver Time: 4 hours
| SP-RESPOND: 0.06” w.c. Edit Zone
! SP-RESPOND-MAX: 0.15” w.c. Reset Participants: | VAV Table
|
|
|
| . 28
|\ H - ) I.l




This Approach Scales Well

Home AHU AHU-X is currently is currently operating Ok but with some problems Energy

i labies and providing 55°F supply air at 0.84 total AHU kW per kCFM delivered ey
|O.?"' w.C. |
| 9
OA :J *
5% Open 0% | 62%) -
—{55%]
155°F 49%
Economizer: = _ HW Plant: ChW Flant:
+—100% O
Okay L L pen) Okay | Okay Room 2:
Temp: 67°F

ES

0°F /54

Exhaust

AHU
Schedule

Room 1:
Temp: 72°F

t

Loay

29



This Approach Scales Well

Home AHU AHU-X is currently is currently operating Ok but with some problems Energy AHU
uiew o and providing 55°F supply air at 0.84 total AHU kW per kCFM delivered e Scieddle _
T Hormai] T 0.7" wic. |
5 Tr
OA ‘:\I o .
5% Open | 162% | 195% | _ R m— AR T— [_ﬁ_” ol m—r"z e
=8| =B =l -0 -Cﬁ
ot == =i R e
Em"“’“‘"“ "7 7" 00w Open] Hg::" c“:k'::’" Zone 1: Zone 2: Zone 4: Zone 5:
. ) Temp: 72°F Temp: 75°F| | Temp: 64°F

Exhaust U

il

| 0% Open |
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This Approach Scales Well

Home AHU AHU-X is currently is currently operating Ok but with some problems Energy AHU
View Tables e 5 . View Schedule
and providing 55°F supply air at 0.84 total AHU kW per kCFM delivered
70°F [Normal| 55F | 07 we.]
: | |
OA :\J > _
! 74
| 5% Open - 0% | —¥-|62%|  [95%
Floor 1: Floor 2: Floor 3: Floor 4: Floor 5:
Avg Zone: 67°F| |avg zone: 75°F| |Avg Zone: 72°F| | Avg Zone: 70°F| |Avg Zone: 68°F
ﬁ;\": H;P Min/Max: Min/Max: Min/Max: Min/Max: Min/Max:
’ ' [7€%F]
rivre ) HW Plant: ChW Plant:
1 100% Open| Okay Okay Max ZN-D: 33% | Max ZN-D: 100% | Max ZN-D: 74% | Max ZN-D: 65% | Max ZN-D: 75%
HW-Vs:Not Ok HW-Vs: Ok HW-Vs: Ok HW-Vs: Ok HW-Vs: Ok
) £ + b H
S =
“Today ZN-Tz Today ZN-Ts oday ZN-T5 Today ZN-Ts “Today ZN-T5

Exhaust U

[ 0% Open |

70°F/54%

l
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This Approach Scales Well

Home AHU AHU-X is currently is currently operating Ok but with some problems Energy AHU

i Tabl i : . Vi h |
yew | s and providing 55°F supply air at 0.84 total AHU kW per kCFM delivered i SCEe
Normal| ?Z'JF [1.4"w.c. |
> %
OA o B T
i"-'-'-‘lf —'7
I 5% bpen ]
¥ 62%)
I g0 8¢ 28 S e
. 4a9°f 85%|  [15%) 74%|  [26%] 95% _5_9_€-._ 14%| 6% 95%)| [5% |
Economizer rrer -'-'.lm Clpertl ChWw Plant:
Okay ‘ Okay
: Zone 1: Zone 2: Zone 3: Zone 4 Zone 5:
Hg::;t. Temp: 67°F Temp: 72°F Temp: 73°F Temp: 75°F Temp: 64°F
}\V * Lo [“ A
\E’i@ I A I o ) - f_;_
Exhaust |

|
[open
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This Approach Scales Well

Home AHU AHU-X is currently is currently operating Ok but with some problems Energy AHU
View Tables T g . View Schedule
and providing 55°F supply air at 0.84 total AHU kW per kCFM delivered
5,850 CFM 84°F| 76°F _?E"F_I 4,650 CFM| | 55°F | __q_._;"_u:g_.-:_.__
R — - - I
ﬁ J | | : %
| 14 »
{0% | oX[so%|  [95%
Class Conference || Common IT
Offices
Rooms || . Rooms Areas Rooms
qEESE 29%F Avg Zone: 67°F Avg Zone: 75°%F| |Avg Zone: 72°F Avg Zone: 70°F Avg Zone: 68°F
- 1 Ming'ma::m Min/Max: % Min/Max: (68° Min/Max: m Min/Max: E’.‘EE
. HW Plant: Chw Plﬁl‘lt. % 739F m-a
[100% Speed- Ok || Ok
Wheel: . FCus: Not Ok FCUs: Ok FCus: Ok Fcus:Not Ok|| Fcus: Ok
Ok Coil section: Ok Radiators: Ok Ridiators: Ok R?diaturs: Ok R?diatcrs: Ok s
F—— S
| |
. - Todaoy ZN-Ts Today ZN-Ts © Today ZN-T5 Today ZN-Ts — Today ZN-Ts
5,250 CFM| 82°F [?O?F 4,050 CFM|

i
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~ Think About Information Layers

__t___Reports _ 11 .
Lo Alarms __ 1
I I- - . .
------- Trends __ v . tools Bldg Overview || alternative Bldg Overview
Level 1: : Tables R
- AL (unfiltered) (Home) (Floor Plan)
| =
e ______1
tools tool
(filtered) (fih?eor ;df 'Z)olsd -
Level 2: Syst Overview Syst Overview (filtered) Syst Overview
' (Air‘Side) relational (ChWS) relational (HWS)
hierarchical
hierarchical
hierarchical
| AHU-1 | Supply Zone 1 | Zone Exhaust 1 | Ch-1 | B-1
| | AHU-2 | Supply Zone 2 | Zone Exhaust 2 Ch-2 B2
Level 3: ] Supply Zone X Zone Exhaust Y ) )
A,HU 3_ UPPly Zone one Exhatts Section View Section View
Section View Section View Section View
__\__ _Diagnostics ' " Diagnostics | ' " Diagnostics |
' VFDPop- b T VED Popn ! T VED Poan P
Level 4: S LLE e e L__VFDPopup . VFDPopup o
Setpoint Options ! X Setpoint Options Setpoint Options Setpoint Options ! ! Setpoint Options ! !
i i i
! 1 1

1 ! 1 ! 1 ! 1 ! 1 !

. 1 . 1 . 1 ' . | X

(pop-ups) ! Process Details | ! Process Details | ! Process Details | ' Process Details | ' Process Details |
1 1 1

| : | : | : i | i |



Please Email our Team For Resources

[R] -k o T, j'E  Report on Building Graphics Design Criteria
:;;E #f?? Cy}3  * Fault Detection & Diagnostics Report and RFP Template
e LT

s

Installation Design Guide for Building Graphics

Free Training on Building Controls Features

Unified Facility Criteria Point Naming Conventions
Whole Building Design Guide HVAC & UMCS Summary

Point Schedule Templates

Brian.c.clark@usace.army.mil

Robert.d.renz@usace.army.mil

Piloting New Building Graphics with Research Funds

0]'0 ENERGY | Management Program
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Fault Detection & Diagnostics (FDD)
Functionality: What does FDD do?

» FDD software processes UMCS data to generate more detailed information on the source of and the
solution to common performance issues

« FDD technologies (AKA data analytics or monitoring-based commissioning) are software programs that
use customized algorithms, reporting, and dashboard graphics to provide prioritized action-oriented O&M

info

« State-of-the-art FDD can use thousands of algorithms to calculate improved setpoints, diagnose errors, or
automatically adjust operations

Configurations: What does FDD look like?

« FDD programs continuously run in local or enterprise configurations and offer enhanced early notification
of failed, failing, or underperforming bldg systems

» Configurations can be distinguished by how FDD systems connect to existing UMCS networks (AKA BAS)
and where the FDD software is located. Each configuration has implications on ease of implementation,
on-going support costs, and cybersecurity compliance

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




FDD Configurations, Where Can FDD Live?

Configuration 1: Configuration 2: FDD as Configuration 3: FDD on
FDD as existing 3" party software on 3" party cloud server
existing BAS server from BAS server data

Existing BAS Interface] Existing BAS Server

[ DoD Installation Network ]

1 ‘ o

- Typical building BAS
contral/routing devices

| Configuration 4: FDD
on 3™ party cloud
server from each

Typical
HVAC & building network’s
metering BAS data
equipment

U.S. DEPARTMENT | Federal Energy

of ENERGY Management Program




FDD Capabilities in Existing UMCS

Existing M&C software can execute certain aspects of FDD software
already, that is not being enforced and rarely utilized:

Metrics
Point Scan Time 50 seconds
Transmits Per Minute 4264
Count 13530
Priority 1 Poll ltems 4
Priority 2 Poll Items 60
Priority 3 Poll ltems 6720
Priority 1 Poll Time 605 ms
Priority 2 Poll Time 14549 ms
Pricrity 3 Poll Time 50771 ms

Set alarm priorities-level 1,

2,3 FDD-Lite Hierarchical alarm suppression

etc. and thresholds (Johnson to reduce nuisance alarms

Controls Metasys)

U.S. DEPARTMENT | Federal Energy

of ENERGY Management Program

(Niagara alarm inhibit)




FDD- Standardize Functionality, Deliverables, and

Artifact

This is typically how we look for problems in our buildings

U.S. DEPARTMENT | Federal Energy

Watch graphics like these..

Sift through tons of logic...

RO AL Alsare P 1 R
i HEC DR R e Py g AL 1T
HECEL HAVAE s Froen g AL
HCIFL HYAC darrs Fram o ket heage.
4 FRCTFL BRE A From Bocsand heags.
o HCTRL FAWE Al Fram Basiand haags.
AL R e P e Taage
LR PR Alars Foen Bosinard yage
2 HUEHL HYL Narrs o Soceand hasge..
i HCEFL VAL Adarrs Fram Hanssdoas Bid.

BCE R D S P

LR HG
HECE L
[Lnd R
T RL
B EE] AT

HOER AL

i Frge B
g B
il Pz B
il From B
shlwT s
AknFion L

HCER] WA dlarrr Fram B

SIFCERL HAAL
S FSCE AL HAA

silanifom B

. b From H

Wait for alarms that make sense...

This is how industry uses FDD to save 9% in energy per year at a 2 year payback

-

5ATovg + e5AT = MATovg - eMAT + ATSF

Fault Effect

Carveeiiie Actisn

Frisrity Faull Dt
Internal Variabes .
1 Fan ecuipmen schedule
by -\-‘-' #1 b been ovemriddeno 247

4 e vear in energy
costs, $E00 m O&M

Reschedale unit, extend
wanm-up timeto 2 hows

Sgppely e are snt oo

52200 year in exmm

Implermsen lnad -Based

H2 Eesating, puemping. and
54T revmy eveer threshold (el 26 Wi y g .
Seminute ralling averages ke it 351 bow cameing rebent uae cooling cosis. supply teinp reset sequence
ATSF: Femp rine perou e fon foefoa? 77 #1 R 101 velvisr valve STA0 v i i (oals; 29 Gl oocker |5 T-way
o B ik ogua -] comfort meiie | valve, Cv ik (5160}
Advanced fault algorithms Prioritized and descriptive faults
] [] .
N . = ’ * i £
f ¥ n h
’ Hob
[Ep —
a4 S —

9
),
>
O
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Interactive visuals

More usable interfaces



This Makes Room for True KPIs

U.S. DEPARTMENT

Aggregation
Key Performance Indicator Scale Function
. |
2| & g2 - %’n
§ :E ¥ .E Q = ) E
S| 2| 2| ES| 2| 5| £ E
Type Name Description & | 8| & | =8 O & « n
Run Hours operational runtime X X X X X
Equipment Fail-Hours |hours with recorded valve, damper, or other equipment failure X X X X X
Start-up Time time it takes to achieve within 1°F of setpoint upon startup X X X
Setpoint Deviation product of temperature deviation amount and number hours at © © « -
Degree-Hours that deviation
Load Percentage percent actual load divided by nominal or design load X X X X X
kW/ton for chilled water, MBtuh/SF or efficiency for hot water
A ’ : X X X X X
Load Performance kW/SF for lighting,
=~ |Airtlow Performance |total fan and coil energy per kCFM of supply air X
.E Percent Airflow Error | percent of airflow setpoint deviation X
E Economizer amount mixed air deviation from ideal during operation times the
. . X X X X X
B | Performance amount of time deviated
Delta T-Hours product of chilled water system delta T and total operational time X X
Percent Reset percent of operating time in a setpoint reset mode X X
Actuator Percentage valve or damper percent open command X X X
Sensor Health Score percent of sensors within range signals X X X
Controller Health Score | percent of controllers showing front-end connection X X
annual work order count divided by
X X X X X X X
O&M Health Score Current Replacement Value (K)
HVAC Complexity number of HVAC pumps X X X

Federal Energy

of ENERGY | Management Program




This Makes Room for True KPIs

Aggregation
Key Performance Indicator Scale Function
. B
2 & g| g . )
| 2| 2| &3 8| | E
s | 2|&EY B E| E| B
Type Name Description ~ /a & | = 8| O = 4 W
= f;;éﬁty Performance total annual energy costs divided by Current Replacement Value | X X X
'S
: -
= " total fan and plant load energy cost associated
. : o . X X X X
E Ventilation Cost Rate with minOA amount / minimum air CFM
Load Shift Savings amount of kW costs shifted by thermal storage X X X X X
Complaint Score nl_.m.lber of hot/_cold work orders « « < %
= divided by design occupant count
g Indoor CO2 Zone or return air CO2 value X X X X X X
£ | Occupied Zone . .
e X X X X X X
E Temperature zone temps recorded during occupied mode
FE? Peak Weather Hours time registering outside of given design conditions X X X
Carbon Footprint Source CO2 in tons from combined energy meter readings X X X X
Power Use .. .
. X X X X
Effectiveness total IT area energy divided by IT equipment only energy
Benchmark Deviation | percent deviation from annual peer-group benchmark index
g Baseline Deviation percent deviation from prior years’ baseline index
w
= , annual energy use divided by
K X X X
= |Normalized Energy Use runtime hours x HDD or CDD
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This Training Is Accredited

How to obtain your CEUs:

1. Log in to https://edu.wbdg.org/ using your WBDG credentials
« The assessment and evaluation will be made available to attendees
at 8:00am ET on Monday, August 11t

« The assessment and evaluation will close on September 22 What’s an IACET CEU?

2. Inthe list of trainings you attended, click on the Visit link by the course
you wish to complete

« If the course you're looking for is not listed, click on My Account in (CEU) from the International
the top right menu Association for Continuing
« If you still can’t find your course, contact the WBDG support team to Education and Training

check your eligibilit
Y IILY _ (IACET) equals 10 hours of
Complete the assessment with a score of 80% or above _ ,
learning in an approved

Upon passing the assessment, click the Post-Evaluation Survey button _
program for licensed or

certified professionals.

A continuing education unit

Complete and submit the evaluation

Click Download Your Certificate to generate your certificate of
completion, which can be downloaded for your records

Questions or issues? Contact WBDG Support at wbdg@nibs.org.
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https://edu.wbdg.org/
mailto:wbdg@nibs.org

Thank You
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Connect With FEMP!

Stay connected with FEMP by
subscribing to newsletters,
following along on LinkedIn, and
submitting questions to the
Technical Assistance Portal.

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

Ask Questions

Visit FEMP’s Technical
Assistance Portal.

Find Trainings

Explore the FEMP
Training Catalog to find

live and on-demand
trainings and events.

Subscribe

Receive periodic emails
to stay informed.

Follow FEMP

Follow FEMP on
LinkedIn for of-the-
moment news.



https://www.energy.gov/femp/femp-assistance-request-portal
https://www.energy.gov/femp/femp-assistance-request-portal
https://www.energy.gov/femp/federal-energy-management-program-training-catalog
https://www.energy.gov/femp/federal-energy-management-program-training-catalog
https://www.energy.gov/node/3532709
https://www.linkedin.com/company/doefemp
https://www.linkedin.com/company/doefemp

	Advanced Building Automation: �Cutting Edge of Controls
	Devon Rock
	Agenda
	Session Learning Outcomes
	Brian Clark
	Control System Hierarchy of Needs
	Control System Hierarchy of Needs
	Importance of Data Standardization
	Point Schedules
	Point Naming Conventions
	Metadata
	Metadata
	Critical Roles Needed to Protect and Operate the Control System
	How Could We Restructure This Graphic?
	Start with Main AHU Graphic Element: AHU
	Start with Main AHU Graphic Element: AHU Duct
	Layout Entire Air-Side System in System Diagram Format
	Layout Entire Air-Side System in System Diagram Format
	Layout Entire Air-Side System in System Diagram Format
	Layout Entire Air-Side System in System Diagram Format
	Use Light Icon Animation for Status or Value Changes
	Use Same Coil Valve and Source Approach as Zone Graphics
	Key Revisions: Restructured and Reoriented
	Additional Revisions: Formatted, Layered, and Linked
	Final Revisions: Value-driven Insights
	Final Revisions: Value-Driven Insights
	This Approach Scales Well
	This Approach Scales Well
	This Approach Scales Well
	This Approach Scales Well
	This Approach Scales Well
	Think About Information Layers
	Please Email our Team For Resources
	Fault Detection & Diagnostics (FDD)
	FDD Configurations, Where Can FDD Live?
	FDD Capabilities in Existing UMCS
	FDD- Standardize Functionality, Deliverables, and Artifacts
	This Makes Room for True KPIs
	This Makes Room for True KPIs
	Questions?
	This Training Is Accredited
	Thank You
	Connect With FEMP!



