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Harvard Medical School (HMS)

Mission - To create and nurture a diverse community of the best people committed to

leadership in alleviating human suffering caused by disease

« Established September 19th,1782

« 10 Pre Clinical Departments

« 11,366 Total faculty

« 235 MD, 170 PhD, 204 Medical Students
* 9 Noble prizes, 15 Recipients

* Numerous first - Introduced smallpox

vaccine to US :
https://hms.harvard.edu/
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https://hms.harvard.edu/

Harvard Medical School Facilities

* Located in the nucleus of Long
wood Medical Area

« 20 Buildings
« ~ 3 million square feet of wet lab /
computational lab research, and

medical education facilities . Facilities Staff: 5 (Contract Staff of 50+)
* Iconic HMS Quadrangle . Budget: $60M
: « 24]/7 Operations, Around 33,000 Assets
« Usage:

* Electric: 15 MW

« Steam: 90K Ibs/hr Peak

* Chilled Water: 10k Tons
» Research Support
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OSISOFT Pl at HMS

« Working with OSISoft PI for 10 Years
« 3936 PI Points
 Energy Meters
« Steam - 259 Points
« Chilled Water - 335 Points
« Electricity -137 Points
« Critical Room Parameters
* 656 Points
» Prediction values calculated in Pl
» Users — Facilities team, Control Center

OSI Pl Server

Pl Connectors

Data Sources

OO

Siemens Insight
Johnson Controls Metasys
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Need for data conversion and sharing effectively

* Facilities CYOA
« Time consuming retrieval
- Effective format of display and transmission

- Operatons ...
» Customers (Research Teams) wanted Data — Was

never meant for customer distribution “\ o
Why are we using so much energy \ LETS MAKE
Why did my experiment go wrong , IT EASIER

Can we be warned about anomalies

— I =E e A
» Peak Demand charges
» Energy consumption reductions and penalties
 Green initiatives participation

wd  ASSELS
* Critical infrastructure failure

* Non-availability of support staff during nights and
weekends

**
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Today, HMS is effectively using OSI Pl System data to

Operations
Analyze I —
Research rooms ===
conditions == =
u S i n g AN e G yinees
Bahwah CyberTek
Asset Health
Index & CUECENT RETINA
Predict Asset Camlp\)/lus niEl . :
Conditions ap (Real Time Integration &
(WIP) Analytics)
Assets Energy
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Started with Pl Asset Frame Work and Pl Coresight
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Web Portal with login access and download option

HCCM Room Data

Environmental

Room Data

Energy Dashboard

Energy Heat Map
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Sample of Vivarium Data

lrusﬁ»-milo;-m-wmm =%
« Typical view of data  esae e = an o o 2
B & < s’ B3I D BN 0 4w Y
sent to principal e

investigators

 Temperature,
Pressure, Humidity
Data

 Difficult to spot
outliers and get
insights
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HCCM Room Data
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using HMS login
« Convenience for
users

 Less work for
facilities S
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Environmental Room Data

« Simpler & Sharper

;.t‘xm'r uAu~1;‘;;v;|.;\1'vm Lawt U 1 “l‘!’
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N et g WD Ry S
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* Individual access | |
Pt WAE & ficor Erw . Reom W3 Cald Room &1 ’ Current Selection

using HMS login
« Convenience for
users

 Less work for
facilities

E e Ve
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Energy Dashboards
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g HARVARD
ENERGY DASHBOARDS - POWER MEDACAL SCHO0I

participation e | —— s ST
« Building Managers M
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Building KBTU Trend — Before & After

Total Total Total Total Total Total Total Total
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Campus Energy Heat Map informs building managers

* AVOIdS peak POWET aNd € /€0 & e s s S
abnormal energy bills ;'; | S
« Real time view of
Electricity, Steam &
Chilled Water '
« Single view with drill - :
down to floor level o *
« Color Coding for easy - ;
outlier identification =
« Linked into PI .,
Notifications [ T e gkt e et

ZQ osisot. USERS CONFERENCE 2017 O O D eosisoft  #0SIsoftUC  © Copyright 2017 Osisoft, LLc 14



Asset data provides insights for decision making

« Challenges - Improper
Steam utilization, Sensor
validations, KPI relations

« Timely service needs &
Lower maintenance cost

* Increased efficiency
Improves asset utilization

*  Prioritization during budget

allocation
« Data Analysis Methods

Expert Logic

Pattern Analysis

Regression
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Maintenance, Operations, Purchase, Senior mangement uses

these data
outside air Temperature v/s damper control
g
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Tour of HMS putting data to work

https://trenddata.hms.harvard.edu/hms
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vrarvard Medical Sepg

Use data = Make life easier

COMPANY and GOAL

e — : : ag
HMS is primarily a research facility with medical education. The w58 HARVARD
goal of the facilities department is to create and energy N 233 ST
efficient environment to provide the best place to conduct the y' MEDICAL SCHOOL

schools mission to end human suffering from dieses.

FAQU'I"IES'- MAINTENANCF'

v
RESULTS

Though data was available Data gathering, Processing Effective use of data improved
in real time decision Contextualization, operations, reduced energy
making was difficult. } Visualization Wlth_ea3|er } consumption and improved

access - Analytics asset reliability

SO, + PI Connectors, P Notifcations + Happy internal customers for

» Energy usage was high but reason - Pl Asset framework, Pl Coresight facilities team
couldn’t be found unless analysis was run _ . * Energy consumption reduced by

. Assets reliability * Expert logic, Pattern analysis, 15%

» Providing 100% outside air and energy Regression . e -
requirements of lab building in the most * Improved fault identification
efficient way. reducing downtime
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About Bahwan CyberTek Inc

Enterprise System

Control System
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Equipment Data for Predictive Maintenance

Existing Scenarios
% ./ ‘ I B | Performance Efficiency / BAHWANCYRER | £X
- v 2 ~pd g AR IR G ey
Process Parameters related :f 2 9 Predictive Analysis / . ‘
PLC Equipment 5 e e ‘ Root Cause Analysis _)
8
—
X | . E : () T \ .
| 4 quipment Co @ ’b‘ ' l Integration and
S 25 / 8 Parameters of the E M | E/ . Computation Engine .)
‘ ) 2 anual Entry -
scapa B \ = . ,
3 .
-

13
:t‘.) { PLC, SCADA , Historian
|

Integration Q

Manual Entry
HIS:I‘ORIAN Auto Trigger in ' Auto Trigger in
. CMMS/EAM . CMMS/EAM
TR |
- W W o ) D
Asset Management Process FIOW ----=ceccmemmmmm e e e
—_——
@ mp = _mmp = =
- T —
Condition Monitoring > - =
/Meters Preventive Maintenance Approval Work order

* Reduces Unplanned Downtime
*  Avoids Deterioration of Equipment
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Next Steps in Al type Analytics for HMS

Information Share Dashboards & Analytics

« Energy Analytics beyond Temperature
Enthalpy

P : : 3 ‘.& '-l&- ntelligent Processin m
 Predictive Equipment Maintenance = e TUERIETTE s

* Fault Detection T -

o Al assisted troubleshooting ™ @ Bem& ~ & & & & o
. Automatic Work Order Generation
« Real time Peak Power recommendations

« Meter fault predictions
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Contact Information

Robert Behrent

Robert_ Behrent@hms.Harvard.edu
Facilities Engineer

Harvard Medical School

Stanley Moses
ssmoses@bahwancybertek.com

Director — Energy, Utilities & Manufacturing
Bahwan CyberTek Inc.
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