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Lime Softening at Palo Verde Ca(OH)2 Na2CO3 + CO2 H2SO4 + NaCIO

Input Water CI
Aug. Jan.

Temp, °C 30 26

pH 7 7

TDS [all in mg/L] 1540 1230

Chloride 420 270

Sodium 350 190

Sulfate 169 181

Calcium [as CaCO3] 210 210

Alkalinity [as CaCO3] 163 166

Magnesium [as

CaCO3] 125 129

Silica 17 17
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Parameterization of Modzilla

Alternate Water Sources
Capital Expenses for Infrastructure

O&M Costs

Supplemental Treatment Cost

Water Source Cost Data ($/AF)

Water Chemistry — [Xs1], [X52], [Xsrd

LCOWin

Base Model Inputs

Atmospheric: T-DB(10Y-hr) (M+SD), RH(10Y-hr) (M+SD) - °F

Atmospheric Scaling Factor: (+/- °F/Yr)

SROG Effluent Contract Cost Data ($/AF)1

SROG Effluent Baseline Chemistry — [Xs1], [X52], ... [XSN]
SROG Effluent Chemistry Component Scaling Factors

Tolleson Effluent Contract Cost Data ($/AF)

Tolleson Effluent Flow Rate ($/AF)

Tolleson Baseline Chemistry — [XA1], [XA2], [XAN]

WRF Processing Cost - Fixed — ($/AF)

WRF Chemicals (CaO, Na2CO3, CO2,H2SO4, C12) ($/ton)

WRF Processing Cost - Variable — ($/AF)

Power Cost ($/MWhr)

Planned / Unplanned Operation Dispatch (t, RTP)

Planned Outage (t)

Initial Evaporation Pond Level (each pond/sub-pond) — (ft)

Cooling Tower Efficiency

Simulation start date: MM/DD/YYYY

Option start date: MM/DD/YYYY

Plant Life (yrs)

Water Cycle (WRF)

Tertiary Treatment Process

7
Solids Processing and Disposal

Storage (and Recovery)
Capital

O&M

Treatment Cost

\ 7

Reservoir
Inventory / Chemistry

v
Thermodynamic Cycle

Cooling

Towers

Alternate

Cooling

Evaporation

Ponds

Steam

Condenser

Model Output

Total Annual Cooling Water Cost ($/MWhr) _yN

Total Annual Generation (MWhr) _yN

Total Annual Revenue ($) _yN

Averaged lifetime LCOW

Option

Start

Year

2020

2020

2022

Plant

Life

Time to

DR 1%

Time to

DR 10%

Lifetime

RoR

60 4.5 9.6 12.3

80 4.5 9.6 12.5

80 4.6 9.9 11.6

Lifetime

LCOW

400

410

494

Supplementary Output (Hourly) 

Water Consumption Rate

Atmospheric Emissions

Evap Pond Level/Concentration/ Evap Rate

Electrical Net Generation

1. Effluent cost data to include annual non-usage penalty



Sample Input ECONOMIC MODEL HOME PAGE

Tirnestep

Runtime Setti n 5.1:1-lermr Plrirrh Lifr

EPO-Yead Plant Wu

CuaLewil

water P.esources. Terti.ary Inpu!:s

I-lnanclal InputsStark Time: 1/1/2019

Set Kant UfaEnd Time: 1/1/2020
Power Plant ancl Lrillt Status

rhrsl; 02 ;Oa Han-Iterative 0
IL•ralli41•

at

circularing Water System Conling ToiAiere.

Play Pause Reset 1.1

For lnstn_ctian.s cn FC114
the ma.

This iev. tan he ft...n:1

tC :11(11 tnc. Wire help

The +6D of inch pow far

itan a` the top cf

were htfarrratan

Evaporatiun Pond S•ertirig5

Options and Rererence Run Settings

abo_it thc f1.11011th.le lnpLt parameters, fen:h.—m.1 #rr
tedtole-reld.titel kelp &id lhfarreereh.

RESU LTS

I

PoloVerde
.1 :

PALO VERDE GENERATING STATION COMPREHENSIVE WATER CYCLE MODEL
HOME PROJECI DESCRIPT[ON IJSER MANUA! ECONOMIC PA]DEL OPTIMIZATION



WATER USE RESULTS Choose Comparison: Current Run ri

Evaporation Rate [Gal/min]

000

20.000

111/2018 1./1/2624 1.11/2030 2042.1llf. l/1.12048 1/i/X4S1 1/1/2060 I/

-Curret Run - Ref Run

Blowdown Rate [Gal/min

-Ciment R. - Ref Run

cr

Baseline Evan Rate [Gaihnin]

Cr 2 Cr 3 Reactor Running AVG

0.00 0.00 0.00 0.00 13,576.73

0.00 0.00 0.00 0.00 13.885.31

3.197.48 5,197.98 3,197.48 13.392.45 19.281.80

Total Evaporation: 3,357.340.76 AF Total AVG: 40,794.04 Gagrnin

Comparison Evap Rate [Gal/min]

2 CT 3 Reactor Runnin AVG

0.00 0.00 0.00 0.00 13,598.66

0.00 0.00 0.00 0.00 13.908.08

9,906.10 9,906.10 9,906.10 14,718.29 14,305..

Total Evaporation: 3,363,099.28 AF Total AVG: 91,812.39 Gagrnin

(K RETURN

CT 1

Baseline BD Rate [Gal/mln]
CT 2 CT 3 Reactor RunnIn AVG

0.00 0.00 0.00 0.00 527.76

0.00 0.00 0.00 0.00 540.11

172.84 172.84 172.84 318.52 556.80

Total lalougoain: 130 676.19 AF Total AVG; 1,624.67 Gagnur:

Comparison BD Rate [Gallmin]

Unit 1

Unit 2

Unit 3

CT 1 

0.00

CT 2

0.00

CT 3

0.00

Reactor

0.00

Running taIG

528.70

0.00 0.00 0.00 0.00 541.09

155.98 155.98 155.98 467.. 557.82

Total Blourclown: 130 914.84 AF Total AVG: 1,627.61 Gagmin

MAKEUP, 91ST, TOLLESON
SHyle
Nonni

Poloyerde-

EVAPORATION POND RESULTS - Volume Evap Pond lA

len l'.20211 len 2033

Pond Water Volume [AF]

'1 2001 /an '..20.11 /en .0.1063

-Ceueity

Total Water Volume [oF]

2013 len I. 20.23 len I. 3033 len I. 203B len I. 3.3 lan I. 3053 Jan 1,058

RETURN

Blowdown is currently allocated to the various ponds proportional to the pond's remaining
capacity. In other words, if Pond 1.4 has the ability to receive twice as much water as Pond 1B
before reaching the ponds maximum holding capacity, then the blowdown rate directed to Pond
1A will be twice as high as that directed to Pond 1B.

PaloVerde

INFLUENT » 1;3 '''"""'s.d. 

Sample Outputs

Example: Side-stream RO of
Blowdown [Thanks to Prof. Kerry

Howe, UNM]

FINANCIAL RESULTS - NPV (Simulation Lifetime Totals)

WRF Cost Net Present Value

030,000-

Jan 1 2018 Jan 1, 2023 Jan I. 2028 Jan I. 2033 Jan I. 2038 Jan I. 2013 Ian 1. 2008 Jan 1. 2053 Jan I. 3335 ter 1 3063

-Cum. Run - Ref R. t - Ref R. 2 - Ref Run 3 - Ref Run 4 - Ref R. 5

‹K RETURN

Net Present Value Cost

Comparison

Plant Lifetime
Cooling Costs

Current Run 464,545,811.32 $

Ref Run 1 444,369,689.83 $

Ref Run 2 0.00 $

Ref Run 3 0.00 $

Ref Run 4 0.00 $

Ref Run 5 0.00 $

In Current Dollars for Year

Discount Rate

Plant Life

2018

10.20 %/y

Unit 1 82.00

Unit 2 81.00

Unit 3 80.00

Choose Baseline:

Choose Comparison:

Lifetime NPV Savings

!Ref Run 1

Current Run

-20,176,121.49 $

NPV SAVINGS

PaloVerde.


