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Sargent & Lundy was tasked with modeling a circulating
water system for an undisclosed four-unit power plant
located in the eastern U.S.

The project involved converting an existing open-loop
circuit—where water is taken from and discharged to a
local river—to a closed-loop system where the water is
instead routed to a new cooling tower (see Figure 1). This
system provides cooling water to the plant condensers
to reject heat and to condense the exhaust of the steam
turbines.

The plant modification presented many challenges
because it integrated new and old equipment. The
existing circulating water pumps, intake basin, piping

“The simulation...confirmed that
the overflow lines would...prevent
the cooling tower basin from
overflowing. This would have been

massively difficult to determine with
hand calculations or less capable
software.”

and concrete tunnels were reused. The new equipment
included a cooling tower pump basin, four cooling tower
pumps, a 16-cell cooling tower and the cooling tower
basin. New piping was also added between the cooling
tower pump basin and the cooling tower, as well as
between the cooling tower basin and the existing intake
basin.

Matt Thomas, senior engineer at Sargent & Lundy, used
AFT Fathom and the Extended Time Simulation (XTS)
module to model the system conversion.

In addition to the XTS module, several software features
were used to model potential complications with the
addition of the new equipment. These features included:
finite open tanks with both constant and variable cross-
section, variable speed pumps, a transient event
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triggered by time and a transient event triggered by
pressure.

All of the scenarios were run using the XTS module to
model the long term transient effects on liquid heights
in the cooling towers and to see how the non-tripping
pumps would react over time to changes in static head.

Finite open tanks were used to model both the existing
and new water basins, allowing Thomas to determine the
basin water levels under both steady-state conditions
and transient events such as pump trips and plant
shutdowns.

“The software allowed us to determine if and when the
basins would overflow or empty during a pump trip
scenario,” Thomas said.

Thomas made use of the variable speed capability of the
pump junction to simulate the flow rate from the new
variable speed pumps into the pump basin. He also used
the pump junction's transient capability to model a pump
trip from steady-state conditions, reducing the pump
flow rate to zero over a short time and simulating a trip.

Lastly, AFT Fathom's valve junction transient capability
was used to simulate an open pipe filling up with water
and acting as an overflow line. This simulation assist-
ed in selecting the required pipe size and elevations as
well as confirmed that the overflow lines would operate
properly and prevent the cooling tower pump basin from
overflowing.

“This would have been massively difficult to determine
with hand calculations or less capable software, if for no
other reason than it would have been difficult to account
for the change in pump flow rate as the source and basin
water levels changed, which changes the operating pump
head,” said Thomas.

For 125 years, Sargent & Lundy has remained exclusively
focused on the power industry, providing leadership

and quality services for complex power generation and
transmission projects. Their technical specialists are
industry leaders in code committees and all aspects of
leading-edge technical issues with a full range of services
available globally in more than 90 countries.

Applied Flow Technology - 2955 Professional Place, Suite 301 - Colorado Springs, CO 80904 USA - www.aft.com

Applied Flow Technology



1z - —
P& T 155 R
| PiE
Jaz Jz 4
Cooling 7 2 Coolb
Taower Pump J22 78 Hé:hr:E.aslr o
iz 1 :ﬁ [
Codling B oo = Frs 1y PEs P = o>
. F1 iP158 Tower r20 !'PE" K
= Jat TiT i = PumpBasin® Piotd
: ; iia J%)j e Jrs\f o Al Ly A5 P2 P e
-] e O = - {3} - - - = JEs
Ja P Pig P17 = pg P03 - Pl04 - P4 P psz R T T 7 m Cooli ] Fes
F7 . —_— i w p7al r ™, TawerPump
e TJs Jag Jsz i 58 142 s KPE: Aenm N P1op 4
G o a1 T . N Fise £ Faa T
N "rp Fiz P20 = P21 Pi05 ~ PIDB 5] P4 ) B Wles g4 R T JET
- =r3
1 1513 A J52e3 R Bosing o0
P38 <] Jg J-C"; Jigz Jis 138 Jﬁ}p:,:. JisseF ;'dm_-erPump ea b
125 D —e——{xt — -— —{ = r - P o
Wz = P ] it Paz ) s B o7 o e il
J)j i 10 Jis  Jiws  Ji0s JE i 1P Cosing pog Pi25 |
1 — e T — (D=} - 4% b psz ower Fump S Js  onJie?r ! pizgl 020 &A1
‘TP F25 F2& = P27 = pigg — P10 7 P2 W 4 ko 14n
Jma =) ;
RES il JigF JI0E Ji0S J& a8
.y bt : il
427 p F28 Mmoo YR Rz fa Fad ) 3
trs ==l
i i3 J% o J“ Jiiz Jg2 P :
> - [ ey B ) 3 < = J45 : o
428 T Fa Pz = pm Rz rie PEa Fi5 ? Vi
Jszed =2 .5
1] J37 J13 Jiz J1d Jnis Jsz Pss 4
Tt oy | 'S 'S & 7
57 9 M O Oeme O ™ Fa5 b i
1P £ ]
2 J38 e JE T e st ot |
Jancs - —fx} et P e e e - e {3 e =y 48 147
‘1:",:..5 Fa7 e = s ORm ORRe PaT o b
il P53 1
=
J4n &3 Js0

PI73 i

Figure 1 - AFT Fathom model of a closed-loop system where water is routed to a
new cooling tower
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Figure 2 - Liquid Height vs. Time for the main basins of the power
plant’s circulating water system as predicted by the XTS module
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