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Novel Water Treatment Optimization

Technologies Implemented in NIH
Central Utility Plant
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NIH and What We Do

A federal government agency

Annual research funding ~ $37 billion
27 biomedical research institutes

75 buildings over 300 acres

Total building area~12 million sqft ¢
Houses a world-class 240-bed research hospital

The National Institutes of Health
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§
_ 1 NIH Central Utility Plant (CUP) Overview
wlg E
§ One of the largest CUPs under one roof in the USA m
=§ Provides campus with chilled water, steam, = o
3 electricity, and compressed air
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CUP Components
Twelve 5,000 Ton capacity chillers
8-million-gal CHW thermal storage tank
5-million-gal Industrial Water System

Five gas/diesel dual fuel fired boilers
800 KPPH, 980 KPPH with Cogen

Cogeneration Power Plant

One of the largest US government Cogen plants
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One of the cleanest Cogen plants in the world
23 MW, 180KPPH steam (40% of campus demand)

TES tank IWS tank
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Boiler Plant Water Treatment : Contaminates
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Boiler Plant Water Treatment : Contaminates
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Boiler Plant Water Treatment . Chemical Injection
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CUP Water Treatment Dashboard with built-in Auto Fault Detection
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Digitization Plant Operations - Mobile Friendly Round Data Entry
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Water Chemistry Data Entry
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Version: 1/14/2019
Date: G / /7’/
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SS Signature * mup all non-grey areas
Actual Time Q%o 2209 * 1/D means once a day, and so on City Water
Oper Initials A FE * Measure only operating equipment,
Scheduled Time such as water softeners, boilers

2 2 Spec
Location/ Parameter UmtsTUmn Freq 0400 —[ 1000 l 1600 1 2200 COMMENTS

City Water Please obtain sample from softener inlet
Conductivity uS/cm | Record 360
Hardness ppm | Record 1D [OD
Total Alkalinity ppm | Record 1/D q0
Soft Water Common Outle

Conductivity pSicm | Record 4D A6\ 371
Hardness ppm | 0 2/D N >
Water Softener 1 Gircle One wsp ON / OFF ON / OFF Compare to soft water common outlet
Conductivity uS/cm | Record 4/D Measure when common hardness Is greater than 0 ppm i
Hardness ppm 0 2/D Measure when common hardness is greater than 0 ppm Soft Water Common Outlet
Analyzer Hardness ppm | Record 2/D 2,000 B 2. GY]
Throughput Gallons| Record 2D F775A TEET
Water Softener 2 Circle One == ON/ OFF | ON/ OFF [ ON/ OFF Compare to soft water common outlet
Conductivity uS/cm | Record 4/D Measure when common hardness is greater than 0 pom
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Hardness ppm 0 2D { Measure when common hardness is greater than 0 ppm
Analyzer Hardness ppm | Record 2/D 2:97¢ 0.0%
Throughput Gallons| Record 2/D 3% 9 B
Water Softener 3 Circle Onew=|| ON / OFF | ON / OFF ON/OFF Compare to soft water common outlet
Conductivity pS/cm | Record 4/D Measure when common hardness is greater than 0 ppm
Hardness ppm 0 2/D : Measure when common hardness is greater than 0 ppm 1
Analyzer Hardness ppm | Record 2D 2:00D 0.6 Water Softener 1
Throughput Gallons| Record 2/D (D000 [4 5247
Treated Water Tank
Conductivity pS/cm | Record 4D K 1 24
pH pH | 8.2-9.0 4/D €S <17
Hardness ppm 0-0.5 2/D =] s}
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Digitization Plant Operations - Mobile Friendly Round Data Entry
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m Central Utility Plant (CUP) Dry Bulb: 36° F Wet Bulb: 35° F Humidity: 96%
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Status About~ Finances ~ Engineering = Environmental = Water Treatment ~ Operations =  Links ~
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ppm: parts per million
COC: gycle of concentration

us/cm: micro siemens per cemtimeter
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Web-based Executive Level Summaries and Reporting
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Daily Dashboard Page 1 of 2 Tuesday, April 3, 2018
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Chemical Usage

Water Treatment Group tracks and
calculated usage for each chemical

Sensor and Rounds readings used

to calculate amount of chemical
left in days

Boiler Pla

Central Utility Plant (CUP)

Division of Technical Resources (DTR)
Status About~ Finances~ Engineering ~ Emvironmental ~ Water Treatment = Operations = Links ~
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Alarm Management

Rationalization of existing alarms
ldentification and Implementation of

new alarms
Alarm Notification and Escalation
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Alarm Management

Monthly Alarm Report

ldentifies protentional Bad Actor

alarms for Advanced alarm design to
reduce nuisance alarms

Top 10 Alarms

Tag

WT_CHEM_CT22_LO_Polymer_Alm

Frequency

38
29
CR

Chattering alarm Suspects
Total Number of Chattering Alarms:6

Fleeting alarm Suspects
Total Number of Fleeting Alarms:54

TV_WT_CHEM_CT26_HI_CIO2_Alm
TV_WT_CHEM_CHW_HI_CIO2_Alm
TV_WT_CHEM_CHW_HI_CIO2_Alm
TV_WT_CHEM_CT26_HI_CI
TV_WT_CHEM_CHW_HI_CK
TV_WT_CHEM_CT22_HI_CIO2_A

Duration Min

0.1

14



15

KPI limits set up to automatically adjust based on control
factors (e.g., equipment status, makeup water fluctuations)

Dynamic Alarm Setpoints
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Data Quality

ldentifies incorrect or irrational data errors that may lead to
poor misjudgment
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Data Quality Notification

Receive Notification
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Thank You

Many thanks to NIH Office of Research Facilities Director
Mr. Dan Wheeland, Division of Technical Resources (DTR)
Director Dr. Farhad Memarzadeh, Chris Lyon, Dr. Abdul
Bhuiyan, Dr. Andrew Gomes and all our colleagues in DTR
to make all of this happen!
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Contact Information

Brian Clifford, P.E.
brian.clifford@nih.gov
Mechanical Engineer
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Don Guan Ph.D. P.E.
don.guan@nih.gov

Lead Engineer, Technical Support Branch
Division of Technical Resources
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