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Post-COVID Utility Master Planning
for a Medical District (TECO)
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Who is TECO?
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(Central and South Main)

120,000

Tons of Chilled
Water Capacity

300M+

Ton-hrs./year
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TWO PLANTS J] 48 MW CHP, 60

MW Total Onsite

Generation

900,000+

35 miles o
Distribution Piping -

60” CHW

Distribution Headers

S\ )
BURNSNVISDONNELL

Serving 50
Buildings,
23.7M Sq Ft

Patient Care
and Medical
Research

Load Growth
Forecasted and
Under
Construction

2




=CO Mission

leliable

esilient

-nergy Efficient
-nvironmentally Sound

100% of the load, 100% of the time
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asiliency

lurricane Harvey - 2017 COVID-19 (Ongoing) Winter Storm — 2021
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2006 Master Plan
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)06 Master Plan Objectives

-urther enhance reliability
mprove efficiency of operations and fuel conversion
Support ongoing operations

°lan for load growth (medical center was undergoing largest
sonstruction boom in its more than 60-year history)

INTERNATIC
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)06 Master Plan Projects

East Chiller Building
80,000 tons of capacity

48MW CHP 8.8 M gallon TES .
J 32,000 tons installed
16,000 gpm
INTERNATIC
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Current System Baseline
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nilled Water Baseline

FY2019 & FY2020
Chilled Water Load Duration Curve

82,000
80,000
. FY2019 peak - 80,094 tons
L
~ 78000 * - FY2020 peak - 78,159 tons
—
(=]
i 76,000 L,
g T—
= 74,000
©
=
o 72,000
2
<
© 70,000
68,000
66,000
20 40 60 80 100 120 140 160 180 200
Time (hours)*
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DEA2021 s : INTERNATIC
bring the Future: District Energy/CHP/Microgrids BURNS \\MEDONNELL DISTR]CT EN
27-29 | Austin Convention Center | Austin, Texas ASSOC l ATIC



eam Baseline

FY2019 & FY2020
CP Steam Load Duration Curves

400000
-
0000 FY2019 peak - 379,616 pph
®
FY2020 peak - 348,300 pph
S 300000
=
©
S 250000
-
£
& 200000
(/)]
150000
20 40 60 80 100 120 140 160 180 200
Time (hours)
eFY2019 @FY2020
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ywer Generation Capacity

FY2019 & FY2020
Electrical Load Duration Curves
80

70

LM6000 + Cooper Bessemer + 4 CP Emergency Generators |
+ SMP Emergency Generator 62

60

50

30

FY2019 peak — 69.7 MW
FY2020 peak — 68.8 MW

2

o

10

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Hours

—FY2019 —FY2020
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2020+ Master Plan
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)20+ Master Plan Objectives

Jevelop 20-year Project Roadmap
dentify needs for capacity expansion
Vlaintain and Increase System Reliability
Vlaintain and Increase System Resiliency

N 3
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aster Plan Process

SCREENING ANALYSIS DETAILED EVALUATION

» Data Request » Go/No Go » Dispatch Model
» Current Equipment » High-Level » Lifecycle Cost
» Current Loads » Energy » Layouts

» Potential Technologies » Economics

» Pick 8 to Advance » Physical Space

» Pick 3-4 to advance

ering the Future: District Energy/CHP/Microgrids
27-29 | Austin Convention Center | Austin, Texas
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hilled Water Demand / Capacity Projectic

160,000 Replace CP Chiller1 & Chiller 3

140,000
120,000 M
100,000

80,000

CHW (Tons)

60,000

40,000

20,000

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

= Total Capacity - CP mm Total Capacity - ECHB mm Total Capacity - SMP == Total Capacity - TES mm ECHB Chiller 5

mm ECHB Chiller 6 mm ECHB Chiller 7 =mECHB Chiller 8

DEA2021 BURNS \\MSDONNELL'

@ Firm Capacity (80%) =Total Load
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eam Demand / Capacity Projections

1,200,000
1,000,000
800,000

600,000

Steam (pph)

400,000
200,000

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

= CP Boiler 2 == CP Boiler 3 == CP Boiler 4 == CP Boiler 7 = CP Boiler 8 mmHRSG @ Firm Capacity (80%) ==Total Load
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n-Site Generation

Evaluation Factors Add ~50MW
» Chilled Water Growth Simple Cycle G:
, » Resiliency Turbine

s Turbine » Minimal Steam -
s Recip - Physical Space

eam Turbine » Cost/Benefit

/ditional CHP

Add ~7.5MW Stec

Turbine
ering the Future: District Energy/CHP/Microgrids
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n-site Generation Options

FY2019, FY2025, FY2030, FY2035 & FY2041
Power Generation Options Comparison

120

------------------------------------ { LM6000 106 S
100

80 |

60

Mw

40 |

20

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Hours

D EA2 0 21 —FY2019 —FY2025 \—FY2030 —FY2035 —FY2041 INTERNATIC
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1ermal Storage /| I

Evaluation

Factors

» Cost/Benefit
» LEED Impact

» Physical Space

d TES Tank
ump Modifications
ow Temp Additive

Modify piping and :
pumps to reach des
27,500 gpm

BURNS&VIEDONNELL@’ @




aster Plan Update - Production

ening Options

> Evaluation Factors
ISiEEy [RIEpEsEmeonls » Chilled Water Demand

e Replacements i
ntral vs. SMP » Utility Rates

Temp Additive » Physical Space

Add 8000-ton mac
to meet demand ¢
(with VFDs!
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dditional Analysis

RO Analysis
250
New Turbine
200 —
£ »
Q.
5
=
=
O100
2
50
0
- &N 0N < N O ™~ 0 O O = N N & N O N 00 O © -
8888888883883 3388383838¢83
N N &N N AN NN AN N NN AN N NN NN NN NN
R0 Output Demand

Current demand (130 gpm) exceeds N+

>urrent storage - 6.4 min third RO recommended which should
=xpected 2041 storage - 4.2 provide enough capacity through 2041
nin
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ject Roadmap - Overall Timing

¢ Existing TES Tank

>P Transformer
tle LMEOQD

r ' Well

Ito CP

lar §

Jine Genarator
ler 6

»n ECHB

ler 7

ler 8

chgear Bus A
chgear Bus B
or1

chgear Bus C
sformer A
erd

sformer B

erd
sformer D
er2
erd
er6
illers 14 2

chgear Bus D

thgear Bus E

DEA202

385 01-Jun21
300 01-Jun-21
640 D1-Jun-21
135 01-Mar-22*
135 01-Mar-22*
425 01-Jul-22*
640 01-Aug-23*
425 03~Jun-24*
640 01-Aug-24*
340 03-Nov-25"
640 01-Aug-28°

640 01.Aug-30°

260 01-Dec-25"
280 01.Dec-26*
595 01-Nov-27*
260 01-Dec-27*
390 01-Feb-28"°
530 01-Feb-29*
390 D1-Feb-29"
535 01-May-29°
595 01-Nov-20"
390 01-Aug-31"
530 02-Feb-32*
530 01-Feb-33*
530 01-Feb-34"
430 03-Jul-34*
260 01-Dec-36"

260 01-Dec-38"

05-Dec-22
04-Aug-22
06-Dec-23
08-Sep-22
08-Sep-22
05-Mar-24
06-Fob-26
04-Feb-26
09-Feb-27
08-Mar-27
07-Feb-31

07-Feb-33

08-Dec-26
08-Dec-27
06-Mar-30
07-Dec-28
10-Aug-29
04-Mar-31

13-Aug-30
03-Sep-31
08-Mar-32
11-Feb-33
01-Mar-34
02-Mar-35
03-Mar-36
12-Mar-36
08-Dec-37

08-Dec-39

ing the Future:

Energy/CHP/

g
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01-Aug-31* T {1-Feb-33
02-Feb-32 EE—— (1-Mar-34
01-Feb-33" e 02-Mar-35
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ject Roadmap - Project Level

[Activiy Name Original] Start [Finsh 2020 2021 2022 2023 2024
— ai[az2[a3[a4|a1]az[a3[aa|a1[e2]a3[as a1 [a2[a3[a4[ar]az[a3]a
AP-100 Increasing Flow of Existing TES Tank 385 01-Jun-21  05-Dec-22 01-Jun-21 | 05-Dec-22
AP-200  Purchase Spare CP Transformer 300 01-Jun-21  04-Aug-22 01-Jun-21 [ 04-Aug-22
AP-600 Install Simple Cycle LM6000 640 01-Jun-21  06-Dec-23 01-Jun-21 IS 06-Dec-23
AP-910 Install WCT Water Well 135 01-Mar-22*  08-Sep-22 07-Mar-22* E=EEEE 08-Sep-22
AP-920 RO 3 Addition 135 01-Mar-22*  08-Sep-22 0)-Mar-22" B 08-Sep-22
N
BURNS \MSDONNELL"
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bservations

°lanning must continue during COVID-19

» Helpful remote tools (video, file sharing, plant cameras)
Role of District Energy in the next 20 years

» Changing Role of Steam

» Chilled Water Growth

/iew of reliability and our underlying assumptions

\lways room to grow/improve and get an outside viewpoint

§ INTERNATIC
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’lans are useless, bu
planning Is essential.
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- Dwight D. Eisenhow




for a Med

Bter Plann

1C¢

ing

)

B - SN EE T T
! FEERREANEANL




‘hank You!

Bradley Shuffield Michael Manoucheri
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