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* 1905 historic structure

 Generated at 100 psig, distributed
at 100 & 60 psig

= Building heating
= Domestic hot water
= |aundry

* Firetube boilers
= Boiler 1: 400 BHP (
= Boiler2: 800 BHP (
= Boiler 3: 400 BHP (

A ¢

994)
094)
986)

N\

N\

. L
{ Wiley|Wilson



= E e $
* Interviews with plant staff
Load analysis

3D laser scanning
 Condition assessments

= Boiler

= Plant auxiliary systems
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20000

Limited trending data

Calculated vs nameplate steam loads

Boiler 2 de-rated to 700 BHP

Capacity
= 1,500 BHP total (51,750 Ibs/hr)
= 800 BHP firm (27,600 Ibs/hr)

15000

m Flow (lbs/hr)

0

Heat Plant Steam Flow for January 2017

® MAX:
1/17/2017 @ 6:45 am
21889 lbs/hr
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Day in January

Steam Flow == Low Temperature =—=High Temperature
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= Steam Flow Moving Average
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Design
= 1,000 BHP firm (34,500 Ibs/hr)

Steam Load due to:

Peak Steam Load |

Building Heat 12,000 Ibs/hr
Scott-Shipp Future Estimated Load 1,000 Ibs/hr
Laundry (Richardson) 6,000 Ibs/hr

Showering (Domestic hot water)

13,000 Ibs/hr

Total Calculated Peak Steam Load 32,000 Ibs/hr
Maximum Recorded Steam Load 21,889 Ibslhrl




External stay g Critical welds
welds tested —r ] tested - OK

if

|

General vieW | g — ' Isolated pttir‘ig‘”
(front) Boiler #2 B . 3 ————— on boiler tubes

No wastage or weld Furnace tube
cracks on diagonal stays welds MT - OK




Boiler Inspection Results

 Excellent condition for age, result of diligent water treatment
* 10+ years of remaining useful life
 Risk of sporadic tube failure



* Auxiliary systems

Deaerator

Feedwater piping & pumps
Condensate tank & pumps
Boiler blowdown

Controls
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Redundant PRV stations

Interruptible NG without
secondary fuel

Steam flow meters
Electrical system

BOILER FEED WATER i!
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Solutions

* Boilers
* |ncrease firm capacity to
1,000 BHP
= Replace Boiler 3
> 600 BHP T
L e -DacK Pl i i

» 83.9% eff. NG
» 86.8% eff. FO
= Re-tube Boilers 1 & 2
= Re-rate Boller 2
> 800 BHP (from 700 BHP) '
» New auxiliary equipment




Tray style DA tank

Feedwater pumps, header arrangement

Condensate tank & pumps in plant
PRV stations

New electrical equipment
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a2

INTERNAL REMATE

¢ Auxiliary SyStemS AR % ;;F"ﬁm

FLUE GAS T
ECONOMEER _\ \m’ . | | D BYPASS

controlled by DDC . |11STT]

DEAFT DAMPER | 1

-1 BMS

system for boilers - = oh L I —

, s Do
« All controls integrated Q0| ==
: : ) A =S -
with Post-wide BAS - w2(0)
o

o s e
PLC based control — | N\ [m%
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BOILERS arovementé VFDs
Draft control - = = * Boller draft fan
O2 trim Lol S “i i * Feedwater pumps
Control improvements ;mm-l‘ '_T:w'_"x_ﬁrmd » Condensate pumps
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g Removable curtain wall for boiler tube pull

New fuel oil tank
Generator serving entire plant
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O\Tégf & ' /- (E)STEAMTUNNEL
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]
o 5 ‘ (E)4* PC
] (E) HOTWELL
- 5 0 /O I n n e e d Of (E) STEAM TUNNE \ ((E;; :;S \ NEW CONDENSATE TANK & PUMPS
SERVING HEAT PLANT
~ g -
0, y@w@ O e
9 BP\ (E) TREN ] (E) STEAM TUNNEL

[\

repair/replacement
» Space limitations

(E) STEAM TUNNEL

MH-F

/- (s BUMMAH_H ROAD

= — -
» Condensate return system O o

= Electric pumps
= Series configuration

= HPSAND PC/LPC ARE IN GOOD CONDITION AND SHALL REMAIN
—— HPSAND PC/LPC TO BE REPLACED
= HPSAND PC TO RF RFPAIRFD

—— DIRECT BURIED PRE-INSULATED PIPING SYSTEM

CONSTRUCTION NOTES:

HPS AND PC IN 36"Wx24"T TRENCH BOX. REPLACED 6"HPS & 4" PC PIPE ROLLERS
WITH GALY. STEEL LONGITUDINAL AND LATERAL PIPE ROLLERS. ANVIL FIG. 75LL

PROVIDE PIPE ANCHOR SERVING 6"HPS & 4" PC

REPLACE SUPPORT STAND WTH ANCHOR SUPPORT STAND

HPS AND PC IN 54"WX72'T STEAM TUNNEL . INSTALLED 2009 TO REMAIN. PROVIDE ST
ASSEMBLY TO REDUCE DISTANCE BETWEEN STEAM TRAPS. PROVIDE 6 PIPE GUIDES
HPS EXPANSION JOINT. PROVIDE 6 GUIDES SERVING PC EXPANSION JOINT. REPAIR
PIPE STANCHIONS. REMOVE ABANDONED 3-INCH CONDENSATE PIPE AND CAP AT 4-I
MAIN. REPAIR HOLE IN CONCRETE TUNNEL CEILING. REPAIR 5 AREAS OF CONCRETE

= E e hes
®)212°PC
95 S

vl
v
)
v OF CONCRETE SPALLING
>

HPS AND PC IN 54"WxX72"T STEAM TUNNEL TO REMAIN. 6" HPS INSTALLED
2009

REPLACE HPS IN 48"W<48'T TRENCH BOX.

(E) 5" HPS
(B FC

@ HPS AND PC IN 54"WxX72"T STEAM TUNNEL TO REMAIN. REPAIR 4 AREAS

REPLACE HPS IN UTILITY CORRIDOR BELOW BARRACKS. INSTALLED IN

o
\ STEAM LATE 19705
AQ/ VAULT2 @ REPLACE HPS IN 36"'W<48'T TRENCH BOX WITH REMOVABLE LID.
- (©

%

REPLACE HPS AND PC IN TRENCH BOX.

@ HPS AND PC IN TRENCH BOX TO REMAIN. INSTALLED 2016

@ HPS AND PC IN 72"WX72"T STEAM TUNNEL TO REMAIN. INSTALLED 2003
@ HPS AND PC IN 968"AX98"T STEAM TUNNEL TO REMAIN. INSTALLED 2003

4 Y REPLACE HPS AND PC IN TREMNCH BOX. INSTALLED IN THE LATE 1960s.



* Replace steam & condensate piping

= Tunnels, trench boxes, buildings,
direct buried

= Expansion joints, anchors, supports
 Condensate system

= Convert buildings in series to
parallel

= Replace electric pumps with steam
pressure powered pumps

> Level switches & temperature | | s |
transmitters connected to BAS " % rwaimsasps o % e sason o £ 7SS

P

Cameron CP-72-1

TH: 37.03 ft
| Camergn CP-72-2

g TH: 3.8t

Morgan CP-48-2
TH: 60,95 ft
King CP-10-4
TH: 5@.&4&

Cocke CP-10-1

Cocke Hall Poal CP-10-3
TH: 54.9 ft

™: 61.77 ft
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Challenges with integrating
™ 4 boiler control systems
Review coordination

drawings with Owner &
Contractor
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THE POWER TO CHANGE
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AN 757050 200 Vinginia Military Institute Central Heat Plant
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