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About Me - Cillian Casey

e Head of Engineering, EMEA
e B.Eng Mech (Hons)

e 13 years experience in the building
services and energy management
industry across commercial, retail, health
and manufacturing sectors

e Expertise in building management control
systems, HVAC systems, mechanical
system maintenance and energy
management




Today's Discussion

e What are the operational challenges

e How building analytics can assist

e The building analytics platform & process
e What data transformation looks like

e Case studies




Operational Challenges

Increasing energy costs
Aggressive ESG targets and goals
Legacy systems

Multiple vendors

Lack of transparency

Equipment breakdowns

Reactive CAPEX

Thermal compliance

Limited view across portfolios
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How Building Analytics Can Help
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Legacy systems Multiple vendors Lack of transparency Breakdowns Reactive CAPEX Thermal conditions
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Data-driven Improved Fault detection Proactive Smarter Improved thermal
operations collaboration & diagnosis maintenance CAPEX compliance
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Building Analytics: Expected Outcomes
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Energy & OPEX Data-driven Capex Improved thermal
savings maintenance efficiency conditions
8-30% reduction Maximise yield Increase Improved control
base-build energ'g..u"ICD2 maintenance contracts equipment life internal temperatures
humidity, CO2 levels etc
30-120% ROI Up to 80% reduction Avoid[Defer Visibility
against fees planned maintenance Capex upgrades thermal performance
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Building Analytics: Data Ingestion
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Building Intelligence

Technical Engineering Support
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The Process: Energy Consumption Tracking

CIM

ENERGY ﬁgﬁ

ANNUAL ENERGY SAVINGS VS BASELINE

-20.1% 408.6
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$69,458 367.7

BUILDING POWER PROFILE

Average intra-day power consumption profile kWh (pas

Energy Meter (NMI) - 1 Mar 2019

ROLLING ANNUAL ELECTRICITY CONSUMPTION
Rolling 12 month electricity consumption overt time vs baseline (pre CIM)

1.8M ‘

8 Mar -

1.6M

1.2M
1 Mar 2019 29 Jul 2019 26 Dec 2019

15 May 2019

= 12 mth rolling

MONTHLY CHANGE IN ELECTRICITY CONSUMED

Monthly YoY total and % change in MWh consumed

PEAK 2.0

3

SEASONAL ELECTRICITY CONSUMPTION

Monthly Year on Year electricity consumption kWh

SEASONAL WEATHER CONDITIONS

Average daily outside air temp *C vs previous year

Jul 2019 Nov 2019
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The Process: Energy Consumption Tracking (1IS050001)

(od |

PEAK 2.0

ENERGY MONITORING @ @

Select date range . Select Meter(s)

These dashboards

present information

such as:

- Site energy
consumption

TOTAL ELECTRICAL ENERGY BREAKDOWN (kWh) ELECTRICAL ENERGY DAILY CONSUMPTION

I Production M Compressed Air [l CHW Distribution [l Lighting & Smal...
B Hvac [ (Compressed Air I cHw Generation [l Dust Extraction
teHw I cHP
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The Process: Alert Generation & Tracking

New Alerts Alerts by Equipment Type
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Top Priority Unresolved Tickers (ISR . . o
Summary site Status Potential Savings Problem Solution Responsible Contractor Date Assigned Comments
CWPDDOTO - CWP Speeds Are Adelaide Airport InProgress $1,863.00 This slarmisgenerated wnenthe 1. Implementa strategy toallow  Mech Contractor 04 Now 2018 23:30 Issue still oceurring
Fixed — CWP-1 QWP pump speeds are fixed. the chillers ta control the QWP )
St — Author Simon Ming Jien Yong
internal refrigeration. Date 08 0ct 2018 0304
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The Process: Customisable FDD Rules

|
‘lclM PEAK plal’form S Reports = & Customer Team
Dashboard
8 Omhboin Rule Editor: AHUO0O11-3
Properties
P Chan
2 Template Name
@. Found .e @ @ o AHLIO0O0M .3
AHUOAENTH
AHUSAFENA Ena_lo_be_equai —9uy =
Equa Rule Name
__Fowd. &
Rule ANDGate_2. .7 “ANDGate_ 1  Enth %0 _be_higher Economy Cydle To Be Enabled- OAINTH & RAENTH
AHUSAF Status St_to_be_equal
Terrmplites \ '39%..@ %‘ Rule Description
3 a
AHURAENTM e Econamy Cyde should be enabled when all of the
h A & following conditions are met,
% o e
o 1. The supply fan is enabled and status is being
\OIY
1o_be_higher, recewved.
ANuCHwve 9‘, 2. RA enthalpy - OA Enthalpy > § ki/kg
3. Cooling is required and chilled water valve is open
Sokion
Founa 1. Check and calbrate the return and outside air
temperature and relative humidey sensors.
AHUMOAD © be lower 2. Check the economy cydle contral strategy
e 3. Check how the enthalpies are cakculated
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The Process: Workflow Management

Open:

Acknowledged:

In Progress:

Actioned:

In Review:

Closed:

Automatically CIM engineer has  CIM engineer has Onsite team or CIM is reviewing The problem or
created by PEAK or  reviewed the alert escalated the contractor has the data in PEAK task has been
manually added issue and there is  indicated the task to ensure issue resolved or
an action plan in has been has been solved completed
place completed correctly
Open n Acknowledged m In Progress u Actioned m In Review m Closed m
59 cards 72 cards 14 cards 213 cards 41 cards 122 cards
[ Commanted n J High Priority [ Optimisation | [ Medium priority ] Foo ] [ Commented on
[ Chillod Water Fiant ] [CRISIWatsr Fnt] on Agenda SN On Agenda ] [ Alr Stream | [isam prioriy 1 oo ]

AHU0002-2 - Excessive After
Hours Operation regardless of
AHAC request and unit's time
schedule --- AHU-4-7

oc @y e

P O @2

| Commented On )
AHU00016-1 - Chilled Water Valve
Leakage --- AHU-4-14

F O #2 oc

CHO0030 - Chilled Water Staging
Optimisation --- West Chiller
System

/

® F $2 s

[ Madium Priority ]
FCU00031 - Chilled Water Valve
Hunting --- FCU-4277

g O3 )\.':_»

CHO1 - Cooling Call Optimisation -
West Chiller Plant

Aue)‘.'t.‘.

[ High Priority | Optimisation ]
| Chilled Water Plant |

CHOO0030 - Chilled Water Staging
Optimisation --- East Chiller
System

f

AHUO00016-1 - Chilled Water Valve
Leakage --- AHU-M2-4

E Q1w & ocd?-'ﬁ-“
 Optimisation |
L Air Stream J

FCU00013-1 - Poor Zone
Temperature Control --- FCU-
ans

B Os3 #2 oc Yoo

AL T A AT -

FCU00013-1 - Poor Zone
Temperature Control --- FCU-
1003-2

F Os ]

FCU00013-1 - Poor Zone
Temperature Control --- FCU-
2025-2

= ©O7

PSMO0002 - High Energy
Consumption Outside of Business
Hours --- H1-CDB-L5-1-1

E O 54

FCU00013-1 - Poor Zone
Temperature Control --- FCU-

2021
F QCa &

yae

b~
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The Process: Workflow Tickets

& CWPO00050 - CWP Speed Optimization --- CWP-5

in list In Progress

MEMBERS LABELS
“" ES Eiock Auto-transition - On Agenda [IRS
Description  Edit

Cwp-5:

Chiller-5 Status: 7

Chilled Water Entering Temperature: 7.6 C

Chilled Water Leaving Temperature: 5.63 C

Chilled Water Pump VSD Speed: 78.98%

Condenser Water Entering Temperature: 18.54 C

Condenser Water Leaving Temperature: 19.57 C

Condenser Water Pump VSD Speed: 95%

Condenser Water Pump Capacity: 75kW

Alert Category:
Control/Sensor

Alert Platform Identifier:

This fault occurs when the CWP is operating at high speeds for extended time
periods when chiller Is operating.

Alert Platform Solution:

1. Check and calibrate the sensors.

2. Check the condenser water system control strategy.

Estimated Cost Savings : 58,200

Data Point History Graph

Date Occurred:

Sun, D0:03:08 25 Aug 2019 AEST

Based on the CWS schematics, the CW pumps are running at a constant speed to
provide designed fiow through chillers.

As the thermal load decreases in the terminal, CHWP slows down however, CWP'
does not.

@ Attachments

? imagepng ~
E Added Aug 22, 2019 at 5:53 AM - Comment - Delete - Edit

O Make Cover
image.png 7

Mf\f Added Aug 22, 2019 at 5:37 AM - Comment - Delete - Edit

& Make Cover

i

SUGGESTED aQ

A Join

Feedback
ADD TO CARD

A Members
© Labels
B Checklist
© Due Date
& Attachment
= Cover
POWER-UPS
@ Install ACE Extensi..
@ Savings
Get More Power-Ups
ACTIONS
> Move
O Copy
S Make Template

@ Watch

& Archive

= Shars

HWBO0002-1-2 - Low Delta T Across Hot Water System - Enable Point -

CP-HWS_Common

in list Actioned
MEMBERS LABELS

N
8+ T ¢

CONTRACTOR ASSIGNED DATES ~ RESOLVED DATE

EA:Sep 4, 2019 2:32 AM Oct 9, 2019 10:56 PM

Description  Edit

CP-HWS_Common:
* Hot Water Common Leaving Temperature: 36.53 °C
* Hot Water Common Entering Temperature: 36.77 °C
CP-HWB-01:
* Hot Water Boiler Enable: 7.0 On/Off
Alert Category:
Control/Mechanical/Sensor

Alert Platform Identifier:
This alarm is generated when the boiler is operating and the common supply and
return temperatures are within +/- 54C of each other. In other words, the heat is
not extracted completely in the field.

Alert Platform Solution:

1. Check and calibrate common supply and return hot water temperature sensors
2. Check hot water valves’ operation

3. Check the control strategy.

4, Check the hot water by-pass valve operation (If there is any).

Data P

History Graph

History Graph +/- 24 Hours

Rule Engine:
Monitor Task #31675 | HWB0002-1-2 | Rules Wik

ADD TO CARD

A Members

© Labels

E Checklist

Q@ Due Date

& Attachment

= Cover

POWER-UPS

& Custom Fields
Get More Power-Ups

ACTIONS

= Move

0 Copy

& Make Template

@ Watch

ol

Archive

= Share
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The Process: Contractor Performance

Site Closure Rate

Aug 2018 Sep 2018 Ot 2018 Nov 2018 Dec2018 Jan 2019 Feb 2019 Mar 2019 Apr2019 May 2019 Jun 2015 Jul 2015 Aug2019 02019
£
z
g - =
2 = £ =
£ & K S
g = £ £
Contractor Closure Rate
Jug 2018Sep 2018 Oct 2018 Nov2018 Dec 2018 Jan2019 Feb 2018 Mazr 2019 Apr 2019 May 2019 Jun 2018 Jul 2013 Aug 2019 Sep 2019 Oct 2018
100%
z
S £
£ % =
£ g
3 = B g = - £ = H =
o £ | B g B ¢ B 2 ¢z 2 B M BE =2 |B 8 oz x oz F oz | 2
E®E | E€® E® | Ee =% EtE =% E€ =% E€ = E€ =% E€ =25 | E€E =F E€ =f LT =3 EE =22 | EE =23 EE =28
285 28 =28 53 E S8 e =5 E =28 £ =S5 £ =S t =28 e =28 t 28 t =28 E S8 t 23 E
Closure Rate Resolved Ticket Priority Average Ticket Age
Open
. Average Ticket Age
Closure Rate Resolved Tickets
97% 38 8033
%
days
Low
83 days
Aversge Ticket Age by Site Average Ticket Age by Contractor
Aug | Sep  Ocr | Nov 3 n | Feb ar  Apr  May | Jun  Jul | Aug p  Oct Aug Sep Oct| Now Jan Feb Mar  Apr | May ) Aug  Sep Oct
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Data Transformation: Thermal Compliance Dashboard

0%

Level 3-Hogs Breath Gafe 1
Highpaint Shopping
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DataT

ransformation: Th

Thermal Comfort and Average Daily Temp

Room Temp ~ Setpoi m
Room6&-10 26.8 237 20%
Room0-20 268 as 18%
Room6-27 26.7 70 0%
Room6-38 26.7 280 3%
Room2-37 26.7 280 10%
Roomé-1 26.7 250 0%
RoomS-10 26.4 244 3%
Room&-8 26.4 280 0%
Rooma-1 26.4 275 0%
Room5-22 26.3 246 0%
Room3-16 263 225 0%
B o o _1---1 00 /258 4 - -;

Weather Tracker - Past 2 Years (Average Weekly)

Outside Air Temp

Previous Years Qutside Air Temp
20

ermal Compliance Dashboard

o ]
21 Oct 2019 16 Dec 2019 10 Feb 2020 6 Apr 2020 1 Jun 2020

18 Mov 2019 12 Jan 2020 9 Mar 2020 4 May 2020

2"

Zone Thermal Comfort (% split vs Ideal, Hot, Cold)

BN (deal NN Hot NN Cold
100%
_ |

March April May June

Historical Average Daily Temp vs Set-point and Outside Temp

M -versge Room Temp  —— Outside Air Temp
33
20
25 10 Apr 2020
. = Average Room Temp: 23.85
= Outside Air Temp: 13.07
13
° il ] ] i iy ] i ad oy ] ] i oy
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e AP P b B B B g AW A I o e W
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Data Transformation : Equipment Runtimes

°Average Daily Run Hours by Equipment type e Secondary Chilled Water System

| o E M
Ll o o

e catower an Cot uni :  mary Crsked Watee Purrp Equipment Run Hours - Historigal Tracker Average Daity Run Hours 5.
= Average Dally Run Hours vs. Ou

Outside Air Tgmp - Past 904
\

’f’/ e Single Chiller performance

T

o _i‘."...
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Data Transformation: Equipment Runtimes

Equipment Mame =

3PS-EF-D3-1
3PS-EF-D4-1
3P5-EF-D5-1
3PS-EF-06-1
3p5-EF-07-1
3P5-EF-DE-1
3PS-EF-10-1
3IPS-EF-11-1
3IPS-EF-12-1
3PS-EF-13-1
3P5-EF-16-1
3PS-EF-17-1
3PS-EF-17-3
3PS-EF-B1-8
3PS-EF-BIM-2
3PS-EF-B1M-4
3PS-EF-83-4
IPS-EF-G-3
3PS-SAF-02-2
3PS-SAF-1T7-1
3PS-SAF-21-1
3P5-SAF-21M-2
3PS-S5AF-21M-3
3PS-EF-D5-1
3PS-EF-B1-1
3PS-EF-B1-3

3PS-EF-17-2
3PS-EF-B1-5
3PS-KEF-17-3
3PS-KEF-17-4
3PS-EF-B2-2
3PS-EF-D2-1
3PS-EF-B1IM-1
3PS-SAF-BIM-1
3PS-EF-17-4
3PS-SEFRF-17-1
3Ps-EF-B1-6
3PS-EF-14-1

N
II v

&

-
=
=3
w
-
=

15 16

Issue:
. Multiple Fans operating 24 hours

Action:
. Confirm time schedule
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Data Transformation: Fan Speed Fault

AHU-23 fan speed always runs at 100%. Supply air pressure sensor is reading very low value

- AHU-23_VAV, VSD-AHU-23 Est. Saving: 15 MWh

S AHU Status .
. Check AHU supply air
pressure sensor for
500 - o 1 1 i I i T | «+—— AHU SAPSP disconnection or need for

replacement.

. If SAP sensor requires
replacement, consider
overriding fan speed to
90% to trim energy
consumption from 20kW

300 to14.6 kW.

400

200

7 —| {7 ,— m <—— AHUFan Speed =100%
AHU VSD Power =20 kw
R— Dm “—
[ oy ﬁ'* M——AHU Supply Air Pressure

Trw 30 27 Fri 31 gal 01 FP i gun 02 FeP = aon 03 FER
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Data Transformation: Chiller Staging Parameters

CHWS staging parameters cause the chilled water system to stage-up when chillers are at their lowest COP

CH-3 operating at 100%

/ — i, S, —
. G
; v
CHWS should not have needed "W Ciitu, Chilier Load, %, Plantroom, Plantroom — CH-2, Chiller Load, %, Plantroom, Plantrosm — C4-3, €5
to stage up to maximum load : . Buildingdemand= Estcing Lo Blantroom Eiantroom - ki b
eoco level from 11:00 to 11:30 if : $+4000 kWr at 11:00 AM, S B
- supply CHW temperature had - 29 Nov

been maintained : 2 —— —

3 O

Supply CHW Temp =20.48°C a'!: — £ri-1, Buliting Laad, kwr, Plantrocm, Planerscm

9:45 AM 3 : CH-1-°C
- : : L]
L ——

CH-1 - Chiller Status Plantroom Plantroom - On/OdT

CH-2 - Chiller Status Planiroom Prantroom - On/Of

CH-3 - Chiller Status Planiroom Prantroom - On/Of

CHWS regularly and unnecessarily
operating >90% due to staging-up
setpoint of 99%.

The supply chilled water
temperature to the building is
allowed to increase too high before
staging up and during changes in
system load level.

Reducing the stage-up load setpoint

to 80% will allow the chillers to
operate at partial load and improve
the overall CHWS efficiency.
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Data Transformation: Chiller Staging Parameters

The supply chilled water temperature control has been improved by staging-up before the building demand exceeds the chiller's

capacity
e  Adjusting the chilled water system
stage-up setpoints to:
— : - - — Stage-up Temp SP=1.5°C
e it e e iy, S e ey S ey e : Stage-up Load SP = 80%
. Building demand = :
- 000K ASIOAM, N ) - has improved the efficiency of the
/ - . chilled water system.

: S T — ' e  The aim of optimising the chilled
Supply CHW Temp =8.67°Cat ::15 AM - . . . .
- when CHIWS stages-up : water system staging setpoints is to
_ . ensure,

o the system stages up before
the building cooling demand

B A — . exceeds chiller capacities,
Supply CHW Temp = 6.63°C, 5 P ——— o to reduce the occurrence of
fifteen minutes later .
short-cycling and
CH.2 - Chillr Status Piantroom Plantroom - ORIOH ©  maintain the supply chilled

water at its setpoint.

CH-3 - Chiller Status Plantroom Plantroom - OOt
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Data Transformation: Chiller Staging Parameters

PEAK Platform Solution: Customised chilled water system staging optimisation to maximise efficiency,
bosed on building cooling demand.

Before: After:

CH1/2 CH-2 CH-1/2 CH-3
=08% ' 0% =B0% “ =70%

G 2.6°C 14.3°C ( ,j 1.2°C 14.1C

SCHWP-1/2 SCHWP-1/2
[ Building Cooling Demand ] [ Building Cooling Demand
+ Chiller operation & capacity utilisation 4 Asset lifecycle
4 Inability to meet building cooling demand 4 Thermal comfort
4 Electricity consumption ¥ Electricity consumption
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Data Transformation: Smarter Use of Data

Smart Capital
Planning

Enabling optimal spend

of available Capex across
a portfolio

Reduce Capex

Data-Driven
Maintenance

Transforming

building maintenance
through data

Reduce Opex

<%

Adaptive
Controls

Make changes to BMS

with no cost of
implementation

Streamline

B

Fire Safety
Compliance

Improve safety and
compliance through
real-time fire analysis

Improve Safety

Wl CIM



Data Transformation: Smart Capital Planning

Leveraging the insights and performance trend data captured by the analytics platform enables smarter, data-
driven Capex planning decisions

1. Enable optimal spend of available Capex across a
portfolio

2. Avoid Capex wastage
3. Cost/benefit analysis of potential upgrades

4. Data-driven Capex plans per site and across the
portfolio

5. Digitised asset register

6. Removal of Consultant costs

Wl CIM



Data Transformation: Smart Capital Planning

Leveraging the insights and performance trend data captured by the analytics platform enables smarter, data-
driven Capex planning decisions

1. Enable optimal spend of available Capex across a
portfolio

2. Avoid Capex wastage
3. Cost/benefit analysis of potential upgrades

4. Data-driven Capex plans per site and across the
portfolio

5. Digitised asset register

6. Removal of Consultant costs
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Data Transformation: Data Driven Maintenance

Extras

Base Contract Cost

PEAK Platform
Maintenance

Preventative
Maintenance

Code Compliance

Now

PEAK Platform
Maintenance

Preventative
Maintenance

Code Compliance

Stage 1

Contract reduction

PEAK Platform
Maintenance

Preventative
Maintenance

Code Compliance

Stage 2
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Data Transformation: Data Driven Maintenance

Core Manual Maintenance Analytics Driven

Monthly Quarterly Annually Maintenance

BMS HEAD END AND
SOFTWARE

Services Checks
(backups, virus checks X
o]

Server Performance
Checks

MAIN PLANT — CHILLED
WATER PLANT

Check performance of
control loop against set X
points

Operata and confirm
correct machine X
sequence

Test changeover
sequences including X
purmnp/chiller fault

Check operation of
current transducer/flow X
switches

Verify lead/lag

X
changeover
Check for valve close off X

and free running
operations of valves

Confirm all chiller X
parameters in auto X
mode operation

WlCIM



Data Transformation: Adaptive Controls

Leading analytics platforms have “Adaptive Controls” functionality which can programmatically write back to
the BMS to more efficiently manage usage.

1. Automated building control logic adapting to
outside weather conditions

Becrical SLDs . 2.  Minimal impact on tenant comfort

| 141 S, 11

3. No costs of implementation for algorithm changes

1. GICERLILER  Srage-f LischarscadWER-E) FLY 1138 i d FEEALY e RN
. ' = 4.  Share control strategies and learnings across

(S8 WiSEEiHonse avd Tesmaceid

4TI WS (Tenarey) b E sZrmaT

ST different sites

B BREARIRE WSl Pt B

T EMSETIDGT  WSBD % ank s » = maan

g 5. Systematic way of managing overrides performed
on site

B BSCHESIDET  MSE-WSE-3{Cenind Pari

0
L]
6 GIOESSIDGE  WOE-A)nume and Tenet & 5 ¥ i RN
i
Al

N, VOBDNEIAl WO VS Simechanica
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Data Transformation: Fire Safety Compliance

Automatic, always-on verification of fire safety system maintenance activities, equipment function and
system performance testing. Enhancing the safety of building occupants and improving service delivery

1. Real-time data collection from the FIP

2.  Monitoring and reporting across the full period
between physical tests

3.  Proper labelling and mapping of detectors and
zones for instant identification and real-time FDD

5. Time series analysis of alert history

b COBLOIREGED TRADAG (LK TRADMGALIDY [ o I A | e

6. Alerts and online workflow management system

Wl CIM



Case Study: Delivering Value Within 5 Weeks
2 il 25 JA\N

visibility & efficiency customised dashboards improved asset flagged potential
improved for asset insight safety & thermal comfort Legionella issue

Q of projected energy savings @ of projected OPEX savings @ emission savings

ISSUE: PEAK identified
malfunctioning sclar thermal array.

SOLUTION: Rectify issue with sclar
equipment to save £7,300 pa.

ISSUE: PEAK identified poor
thermal control.

SOLUTION: Restrict zone temperature
setpoints and max unit runtimes to
improve thermal comfort and save
approx £2,500 pa.

ISSUE: PEAK flagged excessive
Supply Capacity Charge on utility bill.
SOLUTION: Reduce existing threshold

of agreed Supply Capacity Charge for
annual savings of £3,500 pa.

ISSUE: PEAK identified that hot water heating
immersions were manually turned on.

SOLUTION: Returned immersions to automatic
control, saving £15,000 pa.

ISSUE: PEAK identified OHS non-compliance
with pasteurisation in domestic hot water
heating system.

SOLUTION: Ensure water is periodically
heated to 65° for OHS compliance
(Legionella control).

ISSUE: PEAK pinpointed unnecessary
electrical loads via stopgap solutions.

SOLUTION: Temporary plug-in electrical
heater locations identified by PEAK. Heaters
to be removed from rooms after ACU repairs
to reduce load for savings of £3,300.
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Thank you!

Getin touch

Cillian Casey

+353 (0) 86 8379775
cillian.casey@cim.io
linkedin.com/in/cilliancasey
www.cim.io

Dublin:

P: +353 (0) 1254 8549

A: Suite 10183 77 Sir John Rogerson's Quay
Dublin 2 Ireland D02 F540

Cashel:
P: +353 (0) 1254 8549

A: Level 1, 29 Main Street, Cashel, Tipperary,

E25 RF76
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Thank you and Stay Safe

Please follow @aeeireland on Twitter
and LinkedIn



