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Air Amendment 1, lvanpah Solar Electric Generating
System

Air Amendment 1, Revision 1

Responses to Data Request #1 through 9 Received from
Christopher Dennis, CEC, Sacramento, CA

The responses below set forth data requests based upon California Energy
Commission (CEC) Staff review of the Air Amendment 1, Revision 0 and the
Applicant’'s Responses.

Background: Air Quality Modeling Files

The Project Owner (PO) performed revised air dispersion modeling for the
proposed revisions of lvanpah SEGS project’s Petition to Amend (PTA). Staff did
not receive corresponding modeling files for the revised analysis. Staff needs to
check the revised modeling files to make sure the proposed revisions were
modeled appropriately.

Data Request

1. Please provide the revised air dispersion modeling files (including the NO-
modeling mentioned below) for staff to review.

Response:
The requested files are contained on the enclosed CD.

Background: Federal 1-Hour NO; Modeling

On May 11, 2012, the PO submitted a letter to Mojave Desert Air Quality
Management District (MDAQMD) addressing compliance with the one-hour NO,
National Ambient Air Quality Standard (NAAQS), but did not include emissions
from testing of the emergency or fire pump engines in the one-hour NO; NAAQS
modeling, following recommendations in the US EPA guidance (US EPA 2011)
for emergency generators, which stated that testing of intermittent equipment
(such as emergency generators) could be excluded because of their infrequent
use. Emergency generators are readiness-tested once a month (12 times per
year), which might not be frequent enough to contribute significantly to the
annual distribution of daily maximum 1-hour concentrations. On the other hand,
fire pump engines are readiness-tested once a week (52 times per year), which
contribute more frequently to the annual distribution of daily maximum 1-hour
concentrations and which may therefore, have a significant impact. We are
especially concerned about the emergency fire pump planned for the common
area, since it is close to the project boundary.
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Data Request

2. Please redo the modeling with AERMOD to include fire pump engines to
demonstrate compliance with the one-hour NO, NAAQS.

Response:

The requested analysis is not consistent with EPA guidance.1 That guidance is
reproduced below [emphasis added].

EPA’s guidance in Table 8-2 of Appendix W involves a degree of
conservatism in the modeling assumptions for demonstrating compliance
with the NAAQS by recommending the use of maximum allowable
emissions, which represents emission levels that the facility could, and
might reasonably be expected to, achieve if a PSD permit is granted.
However, the intermittent nature of the actual emissions associated with
emergency generators and startup/shutdown in many cases, when -
coupled with the probabilistic form of the standard, could result in modeled
impacts being significantly higher than actual impacts would realistically
be expected to be for these emission scenarios. The potential
overestimation in these cases results from the implicit assumption that
worst-case emissions will coincide with worst-case meteorological
conditions based on the specific hours on specific days of each of the
years associated with the modeled design value based on the form of the
hourly standard. In fact, the probabilistic form of the standard is explicitly
intended to provide a more stable metric for characterizing ambient air
quality levels by mitigating the impact that outliers in the distribution might
have on the design value. The February 9, 2010, preambile to the rule
promulgating the new 1-hour NO, standard stated that “it is desirable from
a public health perspective to have a form that is reasonably stable and
insulated from the impacts of extreme meteorological events.” 75 FR
6492. Also, the Clean Air Science Advisory Committee (CASAC)
“recommended a 98th-percentile form averaged over 3 years for such a
standard, given the potential for instability in the higher percentile
concentrations around major roadways.” 75 FR 6493.

To illustrate the importance of this point, consider the following example.
Under a deterministic 1-hour standard, where the modeled design value
would be based on the highest of the second-highest hourly impacts
(allowing one exceedance per year), a single emission episode lasting 2
hours for an emergency generator or other intermittent emission scenario
could determine the modeled design value if that episode coincided with
worst-case meteorological conditions. While the probability of a particular
2-hour emission episode actually coinciding with the worst-case
meteorological conditions is relatively low, there is nonetheless a clear
linkage between a specific emission episode and the modeled design
value. By contrast, under the form of the 1-hour NO, NAAQS only one
hour from that emission episode could contribute to the modeled design

1 Memorandum from Tyler Fox (EPA), Additional Clarification Regarding Application of Appendix W Modeling Guidance
for the 1-hour NO, National Ambient Air Quality Standard.
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value, i.e., the daily maximum 1-hour value. However, by assuming
continuous operation of intermittent emissions the modeled design
value for the 1-hour NO; NAAQS effectively assumes that the
intermittent emission scenario occurs on the specific hours of the
specific days for each of the specific years of meteorological data
included in the analysis which factor into the multiyear average of the
98th-percentile of the annual distribution of daily maximum 1-hour values.
The probability of the controlling emission episode occurring on this
particular temporal schedule to determine the design value under the
probabilistic standard is significantly smaller than the probability of
occurrence under the deterministic standard; thereby increasing the
likelihood that impact estimates based on assuming continuous emissions
would significantly overestimate actual impacts for these sources.

Given the implications of the probabilistic form of the 1-hour NO, NAAQS
discussed above, we are concerned that assuming continuous
operations for intermittent emissions would effectively impose an
additional level of stringency beyond that intended by the level of the
standard itself. As a result, we feel that it would be inappropriate to
implement the 1-hour NO; standard in such a manner and recommend
that compliance demonstrations for the 1-hour NO; NAAQS be based
on emission scenarios that can logically be assumed to be relatively
continuous or which occur frequently enough to contribute
significantly to the annual distribution of daily maximum 1-hour
concentrations. EPA believes that existing modeling guidelines provide
sufficient discretion for reviewing authorities to exclude certain types of
intermittent emissions from compliance demonstrations for the 1-hour NO»
standard under these circumstances.

The fire pump engines will be tested once per week. A week contains 168 hours.
Including the fire pump engines in the 1-hour NO, NAAQS demonstration
modeling is equivalent to assuming that the engine operated continuously
throughout the week.

EPA has indicated that including intermittent emissions of low frequency in the
compliance demonstration would result in an unintended increase in the
stringency of the standard. EPA explicitly used the weekly testing and use of
emergency engines as its example of a source type that should be excluded from
the modeling because its operation is too infrequent (in the present case, 1 hour
out of 168) to contribute significantly to the annual distribution of daily maximum
1-hour concentrations. In contrast, EPA indicated that it would be appropriate to

include an intermittent source that was operated on a daily basis.2

2 «On the other hand, an ‘intermittent’ source that is permitted to operate only 365 hours per year, but is operated as part
of a process that typically occurs every day, would be less suitable for application of this guidance since the single hour of
emissions from each day could contribute significantly to the modeled design value based on the annual distribution of
daily maximum 1-hour concentrations.” Additional Clarification Regarding Application of Appendix W Modeling Guidance
for the 1-hour NO, National Ambient Air Quality Standard, p. 10.
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California Air Pollution Control Officers Association (CAPCOA) has also provided

guidance on modeling to demonstrate compliance with the 1-hour NAAQS.3
CAPCOA also uses weekly testing of a fire water pump as an example of a
source with a very low likelihood of actually affecting compliance. CAPCOA
refers to the EPA guidance, and provides two alternative approaches to modeling
intermittent sources if the decision to model them is made. The first approach
utilizes the annual average emission rate to calculate hourly impacts. Because
the annual average emission rate for an emergency engine is more than 100
times lower than the actual emission rate during an operating hour, this approach
is not very likely to result in a high impact.

The second approach suggested by CAPCOA is to model the intermittent source
as if it operated continuously, but use only the highest modeled impact during
any given week. This approach has two major flaws. First, it does very little to
address the extremely conservative nature of assuming continuous operation; at
most, it eliminates the second day of a multi-day event. Second, the method is
applicable only to a screening compliance demonstration—it cannot be used to
demonstrate compliance where ambient concentrations are predicted by
matching hourly modeling results to corresponding hourly ambient
concentrations. It is therefore not applicable to the ISEGs demonstration.

EPA guidance clearly provides that modeling that includes the fire pump engines
cannot be used to demonstrate compliance with the 1-hour NAAQS, because
inclusion of these intermittent sources results in unintended stringency.
Conversations with the MDAQMD confirm that their interpretation of the EPA
guidance as it applies to fire pump engines is consistent with this. Thus,
consistent with EPA guidance and MDAQMD, no additional modeling has been
performed.

Background: Operation of Boilers

The PO’s PTA, requests to increase the daily usage of auxiliary boilers from 4
hours to 24 hours per day, with the increase in nominal size from 231.1
MMBtu/hr to 249 MMBtu/hr and requests to add three new nighttime preservation
boilers (no larger than 10 MMBtu/hr, one boiler per power block). In addition, the
PO proposes to retain the annual limits on auxiliary boiler fuel usage as currently
approved by the Energy Commission, and to incorporate the fuel used by the
new nighttime preservation boilers within these limits. The PO did not provide
information about the number of hours of annual operations of auxiliary boilers
and nighttime preservation boilers in order to retain the annual fuel usage limits.
Without such information, staff is not able to determine how the annual fuel
usage limits will be met, with increased daily usage of large auxiliary boilers and
additional nighttime preservation boilers.

3 CAPCOA, Modeling Compliance of The Federal 1-Hour NO, NAAQS, October 27, 2011.
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Data Request

3. Please quantify the hours of annual operations of auxiliary boilers and
nighttime preservation boilers in order to meet the approved annual fuel
usage limits. Please show the calculations that demonstrate compliance
with AQ-SC10.

Response:
There are two conditions that limit fuel use.

e As proposed, Condition AQ-12 limits fuel use in the boilers in each solar
facility to 328 MMSCF.

e Condition AQ-SC10 limits fuel use in the boilers in each solar facility to 5% of
the total solar thermal input.

The fuel use limit in Condition AQ-SC10 is more restrictive than the limit in
Condition AQ-12, and corresponds to operation of the auxiliary boiler at capacity
for approximately 712 hours per year (approximately 2 hours per day on

average).4 Because the fuel use limit in Condition AQ-SC10 is based on actual
solar thermal input, it is variable from year to year. Compliance will be
demonstrated by calculations at the end of each calendar year. See Table DR-
3.1 for an example based on information in the AFC and the biological mitigation
proposal.

Emission calculations for boiler use in the permit application are based on the
higher permit limit, and are therefore conservative (that is, the modeled results
will over-state potential impacts compared to actual operation’s emission).
Regulatory applicability determinations and compliance demonstrations based on
more conservative assumptions are therefore more conservative.

Applicant will comply with both Condition AQ-SC10 by limiting fuel consumption
based on actual solar thermal input and AQ-SC12 limiting fuel use in the boilers.

4 Gross solar heat input for 100MW of net power production = 247.7 MWth (AFC Figure 2.2-5). The
approved nominal capacity of lvanpah 1, the smallest of the three facilities, is 120 MW. The gross solar heat
input is approximately 120/100 x 247.7 MWth = 297.2 MWth = 1,014 MMBtu/hr. Annual hours of electricity
generation are about 3,500 (AFC page 2-8). Annual solar heat input = 3,500 x 1,014 = 3,550,000 MMBtu.
Annual fuel use limit in AQ-SC10 = 0.05 x 3,550,000 = 177,500 MMBtu/yr. Hours of boiler use, firing at
maximum capacity (249 MMBH) = 177.500 / 249 = 712
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TABLE DR-3.1
Boiler Operation (annual usage per boiler) (based on Ivanpah 1)

Nighttime Preservation

Scenario Auxiliary Boilers Boilers Heat input Permit Limit
Total solar AQ-12
Annual Fuel Annual _ Annual Fuel Total fuel Total Fuel input Total fue! AQ-SC10
Annual Hours (MMBtu) Hours (MMBtu) (MMSCF) (MMBtu) (MMBtu)® (MMSCF) {(MMBtu)
5% of solar
- - input (max)
Aux Boiler at capacity 478 118,500 5,840 58,400 172 177,300 3,550,000 328 (max) 177,500

NPB @ capacity, 16 hrs/day

NOTES:
®Solar heat input calculated based on 10 hours per day, 350 days per year.
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Background: Emissions from Nighttime Preservation Boilers

In Table 4 of the Application for Permit Amendment to the MDAQMD, the PO indicates
the annual emissions (except for CO) from the nighttime preservation boilers are 0
because the fuel usage of the nighttime preservation boilers will be incorporated in the
total annual fuel usage limits. On page 5 of the Application for Permit Amendment, the
PO indicates emissions from the nighttime boilers are based on annual average usage
of up to 16 hours per day. While the net change from considering both the auxiliary
boilers and nighttime boilers might be 0, the emissions of the nighttime boilers should
not be 0 if annual usage is up to 16 hours per day. If hourly emissions of CO from each
nighttime boiler are 0.36 Ib/hr (as in Table 3 and Table 4 of the Application for Permit
Amendment), the annual emission of CO would be 1.05 tons/year instead of 0.526
tons/year (as in Table 4 of the Application for Permit Amendment).

Data Request

4, Please quantify the emissions of nighttime preservation boilers (NPB) and the
auxiliary boilers in accordance with the numbers of hours of annual operations
determined in Data Request 3.

Response:

Table 4 of the Application for Permit Amendment indicates that the incremental
emissions (the emission increases) from the NPBs are zero. The actual hourly
emissions from the NPBs are shown in Table 3 of the Application for Permit
Amendment. Because the values in Table 4 of the Application for Permit Amendment
are increased emissions, the CO value shown (0.526) is correct.

Table DR 4.1 shows the annual emissions from the NPBs based on 58,400 MMBtu
(5,840 hours at full load) of operation.

TABLE DR 4.1
Emissions— Nighttime Boilers {per boiler)

Maximum Emissions

Timeframe NOXx co vOoC SO, PMyo PM; s GHGs
Ib/hr 0.11 0.36 0.05 0.03 0.07 0.07 1169
Ib/day® 2.6 8.6 13 0.7 1.7 1.7 28,048
ton/year® 0321 1.051 0.146 0.088 0.204 0.204 3413

®Daily emission rate based on 24 hours per day.
®Annual emission rate based on 16 hours per day.

Background: Background Monitoring Stations

In the original October 2009 FSA (and Energy Commission Decision) for the lvanpah
SEGS project, staff recommended the background PMg and PM; s data to be obtained
from the Jean, NV monitoring station, which is only about 17 miles from the project site.
In Table 15 of the Application for Permit Amendment to MDAQMD, the PO uses PMyg
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from Trona and PM, s from Big Bear, both of which are more than 100 miles away from
the project site.

Data Request

5. Please redo the PM1o and PM; 5 analysis using the most recently available
background PM;o and PM; 5 data from the Jean, NV monitoring station, to be
consistent with the original October 2009 FSA.

Response:

Table DR 5.1 provides the requested anélysis, using background data contained in Air
Quality Table 10 of the October 2009 FSA.

The background concentrations from the Jean station are lower than those contained in
the petition for amendment and permit application. The revised table does not change
the conclusions contained in the petition for amendment. The project as amended will
not cause or contribute to a violation of any applicable air quality standard.
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TABLE DR5.1
Project Plus Background (uG/M*)*

Normal Operations

AERMOD
Averaging Fumigation Total Impact,  State Ambient Air  National Ambient
Pollutant Time old°® New® SCREEN3 Backgroundd New Quality Standard  Air Quality Standard
PMio 24-hour 0.1 04 0.2 96 96 50 150
PM_s 24-hour 0.1 0.4 0.2 12,9 13.3 - 35

Notes:

a. Table shows modeled impacts for pollutants that have an increase in project impact in an averaging time period for which a state or federal standard

applies.

b. “Old” modeling results reflect the project as described in FDOC Rev C. (NOTE: dust impacts from maintenance activities not included.)
c. “New” modeling results reflect the project as described in the petition to amend Conditions of Certification.
d. Background concentrations are the maximum concentrations for the years 2004-2008, as measured at the ambient monitoring station in Jean,

Nevada.
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Background:

The PO is proposing to enhance the dry cooling system at each power block with a
partial dry cooling system that incorporates a wet surface air cooling (WetSAC) system.
The WetSAC will be used to cool auxiliary systems such as turbine and generator lube
oil, boiler feed pump seal oil, chemical feed systems, and the boiler circulation pump
seal oil. The PO has stated that this partial dry cooling system will result in
approximately six acre-feet per year of additional water use. It is unclear if each
WetSAC system will use six acre-feet of water per year or whether all three WetSAC
systems combined, will use six acre-feet of water per year. Also, incorporation of the
partial dry cooling system into the project water use processes is not clear.

There is also ambiguity about when the WetSAC system would use water. The PTA
states that the WetSAC system would use water for cooling when ambient temperature
is above 82°F or higher. However, the application to amend the MDAQMD permit,
states that the WetSAC system would use water only when the ambient temperature is
86°F or higher.

Data Request

6. Please provide a detailed description of how the proposed WetSAC will be
incorporated with the water conveyance, water treatment, and wastewater
discharge facilities.

Response:

The Wet Surface Air Condenser (WSAC) is part of the Closed Cooling Water (CCW)
system. The primary function of this system is to provide cooling water to the main
boiler feed pump lube oil and seal oil coolers, the steam turbine generator lube oil
coolers, generator air coolers, solar receiver steam generator (SRSG) blowdown
coolers, auxiliary boiler forced draft (FD) fan bearing coolers, boiler circulation pump
heat exchangers, and sample panel coolers. As the CCW picks up heat from the
various sources listed above, the hot water is pumped to the heat exchanger where
heat is transferred from the CCW using either the dry section or the wet section
(depending on ambient conditions and CCW system temperatures). Lower temperature
CCW is then returned to the end users listed above to repeat the cycle. Refer to the
P&ID in Attachment 1 (Bechtel drawing 255642-001-M6-WB-00001, rev 003).

Above 86°F ambient temperature (dry bulb), dry sections of the WSAC cannot take the
full load and the wet section is started. Up to 105°F ambient temperature, dry and wet
units operate together to provide cooling. Above 105°F ambient temperature, the dry
sections can no longer provide the necessary cooling, and the wet section will take the
full cooling load.

The WSAC system contains two spray pumps (one backup) and six fans. When
operating in wet mode, the CCW enters the wet portion of the heat exchanger. Heat
transfer occurs using induced draft fans to draw air across the tubes. However, in this
portion of the heat exchanger, spray water is pumped to the top of the WSAC, and is

120614_CEC DATA REQUEST RESPONSE AIR AMEND.DOC 10



then sprayed downward directly onto the tubes carrying CCW. Heat is transferred by
drawing this moist air across the tube surfaces.

While the closed cooling water is a closed system, the wet / spray water system in the
WSAC is not. High Efficiency drift eliminators, which prevent water droplets from being
carried out of the WSAC with the exhaust air, are installed on the spray water system
(wet portion). The drift rate, or evaporative loss, is designed to be less than 0.0005% of
the circulating water flow rate. This drift rate is considered best available control
technology for wet cooling systems. Water from the demineralized water system is used
as makeup for water loss in the open system due.to drift in the WSAC system.

To gain an understanding of how the WSAC fits in the overall plant water system, refer
to Attachment 2 for the water balance diagram (Bechtel drawing 25542-000-M5-YA-
00001, rev 000). Figure 2 shows 72 total water balance cases at ambient dry bulb
temperatures ranging from 53.6°F and lower through 111.2°F and higher, and varying
operating conditions including: 25% load, 50% load, 75% load, 100% load (at
guaranteed heat rate), power boosting mode, and 100% load (at guaranteed output). A
conceptual sketch of the systems is included below.

Overall Plant Water System*

From Steam Cycle Blowdown,
Aux Boiler Blowdown,
Water from Qily Water Separator

.

- WSAC Blowdown
To Mirror Wash
Wastewater Tank Fill Statloﬁ—
From Steam Cycle Mirror Wash Tank WSAC
Blowdown, Polisher Resin
Sluice Water
v To Steam Cycle Makeup,
From Polisher Resin Sluice Water,
Well Water Aux Boiler Makeup
— —
Rental Demin Syste Demin Water
Raw Water / Fire Water min System Storage Tank

Storage Tank
* Conceptual - diagram does not include all water streams.

Well water is supplied to the raw water / fire water tank of each unit. From there, the
majority of the water is conveyed to the rental demineralizer trailers, which in turn feeds
the steam cycle makeup, mirror wash tank, WSAC makeup (when required), polisher
resin sluice water, and auxiliary boiler blowdown makeup. WSAC water makeup is
required to account for losses to due to WSAC blowdown and drain water during winter,
as well as evaporation and drift.
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Each unit has its own wastewater storage tank which receives oil-free wastewater from
the WSAC blowdown and drain water (as indicated above), the auxiliary boiler, power
block, tank area sump pumps, and SRSG blowdown. The wastewater recycle pumps
then transfer this collected water from the wastewater tank back to the fire/raw water
storage tank. Periodic samples will be taken to verify proper water quality in the
wastewater storage tank. If upset conditions occur with the water chemistry and the
water in the tank does not meet the required quality, it is possible to send wastewater to
off-site disposal through a hose connection at the discharge of the recycle pumps.
Upset conditions and off-site disposal are not expected to be part of the unit’'s normal
operation.

From the wastewater tank, water is then conveyed to the raw water / fire water storage
tank. In addition to the stream from the wastewater tank, the raw water / fire water tank
receives streams from the steam cycle blowdown, condensate polisher resin sluice
water, and well water makeup. The following is a summary of the flows for unit 1 at the
two extreme ambient temperature ranges:

Raw Water / Fire Water Tank Inlet Streams Raw Water / Fire Water Tank Inlet Streams
(Winter - Dry Bulb Temp < 53.6 F) {Summer - Dry Bulb Temp > 111.2F)
Wastewater Wastewater
Tank Effluent Well Water to Tank Effluent

Steam Cycle 2%
Blowdown

32%

0% Unit 1 Raw
Water / Fire
Water Tank

400
Unit 1 Demin U'\:;a:e'r tor | Well Water to
\slaxlfe;for Polishing Unit 1 Ra'w
9 1S Ing Resin Sluicing Water / Fire
Resin Sluicing 1% Water Tank
29 65%

During winter months, the wastewater tank effluent contributes very little additional flow
to the overall raw water usage (0.25%), while during the summer peak months where
temperatures are above 111 F, the wastewater tank effluent contributes approximately
2% to the overall raw water usage.

From the raw water / fire water storage tank, water is forwarded to fire water users
(typically zero unless a fire event occurs), service water users, and the demineralized
water system. The rental demineralizer trailers at each unit are comprised of 100%
capacity cation/anion trailer-mounted ion exchange systems. The incremental increase
in flow through the demin trailers due to the addition of the wet portion of the WSAC is
approximately 17% for the 86 °F to 89 °F ambient temperature range (hybrid cooling),
and 79% during time periods of ambient temperature greater than 111 °F (wet cooling

only).
The WSAC also includes the following chemical injection systems:

1. Sodium hypochlorite for control of biofouling caused by growth of
microorganisms,
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2. Corrosion inhibitor for corrosion control, and
3. Dispersant to control scale formation and suspended solid deposition.

These chemical injection systems are designed for continuous operation, although it is
expected that chernical injection will occur intermittently because the WSAC only
requires spray water at or above 86 °F. The chemical injection systems are based on
the maximum WSAC spray water recirculation flow rate, and for minimum to maximum
spray water makeup or blowdown flow rates to the basin. The chemical injection
systems are also designed based on normal operation using demineralized water as the
makeup to the basin. Operations personnel will obtain daily grab samples of the WSAC
blowdown to verify the water is free of oil and chemical contaminants.

Data Request

7. Please provide information indicating whether each WetSAC system will use up
to six acre-feet of groundwater or all three WetSAC systems together will use up
to six acre-feet of groundwater.

Response:

The water balance diagram in Attachment 2, page 8, table B “Demineralized Water
Consumption” shows the maximum makeup water to the WSAC is six (6) acre-feet per
year for each unit, or a total of eighteen (18) acre-feet per year.

Data Request

8. Please quantify the hours of annual operation of when the WetSAC system will
use water, the water use rates, and the threshold for wet cooling (i.e., water use
at 82°F, 86°F, or some other trigger or process threshold).

Response:

In order to independently verify the 6 AF/year WSAC makeup flow rate, publicly
available information was used to predict hours of annual operation. The NREL Solar
Power Prospector includes historical data gathered from weather stations by NREL for
the typical meteorological year (TMY). Data is taken from the last ten years and sorted
by the most typical months.

Hourly TMY ambient temperatures for Las Vegas (ID #114853575) were plotted against
the projected makeup water to the WSAC for hours where the Global Horizontal
Irradiance (GHI) is greater than zero (sun is shining). The following scenarios were
considered:

. | Ambient |

Global HorlzontaI: Temperature, T. Cooling Mode }
| Irradiance (GHI) P R v g !
T I v/ R RO
“ GHI >0 ' T,<86°°F Dry Cooling Only ,
| GHI >0 ' 86°F < T, <105 °F Hybrid Cooling ;
| GH>0 | T,>105°F | WetCoolingOnly |
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For example, if the GHI is greater than zero, the unit will be operating, but if the ambient
dry bulb temperature is less than 86°F, there is no makeup water to the WSAC, as it
would be in either bypass or dry cooling mode. Alternatively, if the GHI is greater than
zero, but the ambient dry bulb temperature is greater than 105 °F, only the wet cooling
system would be running and the makeup water to the WSAC would be approximately
2,226 gph as shown in the Attachment 2, page 8, table B. If the GHI is zero, there is no
makeup flow to the WSAC, as the unit will not be operational at that time (night).

Projected Water Usage - Unit 1

2509

—Waler Usdgt (gptt)
~——Amtient Dry Bulb {ceg F)

- 120

2000

8

-
w
(=]
o

Amblent Dry Bulb (F)

g
(=4

- 40

500

- 20

367
K406
6589
7138
7321
7687
7870
8053
8236
8419
8602

6955

11C

Projected Water Usage (gph)

Based on this information, it is anticipated the WSAC would operate for approximately
1,700 hours per year. The exact hours of operation will be highly dependent on the
weather.

Data Request

9. Please provide water mass balance and heat balance diagrams for both average
and maximum flow rates that include all process and/or ancillary water supplies
and wastewater streams.

Response:

The water mass balance is shown for all three units in Attachment 2. There are 72 total
water balance cases at ambient dry bulb temperatures ranging from 53.6°F and lower
through 111.2°F and higher, and varying operating conditions including: 25% load, 50%
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load, 75% load, 100% load (at guaranteed heat rate), power boosting mode, and 100%
load (at guaranteed output).

Stream 32 in the attached P&ID shows the demineralized makeup water to the WSAC.
Cases 1 through 30 do not reflect any demineralized water makeup to the WSAC. This
is due to the fact that the ambient temperatures for these cases fall below the 86°F
ambient threshold. Beginning with case 31 and continuing through case 54, both the
wet and dry portions would be in use. From case 55 through 72, only the wet portion
would be in use as the ambient temperature exceeds 105°F.

The makeup water to the WSAC does not vary with load, only with ambient
temperature. For example, cases 49 through 54 are at ambient dry bulb temperatures of
between 100°F and 104.9°F. Flow for several streams increases as load increases from
25% to full load (e.g., steam cycle makeup and blowdown).
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Note 1: Flow is infrequent, as such it is not
<71‘-, included in this water balance diagram.
4 Note 2: Normal flow of blowdown is to
the Raw/ Fire Water Storage Tank.
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Note 1: Flow is infrequent, as such it is not
included in this water balance diagram.
Note 2: Normal flow of blowdown is to

the Raw/ Fire Water Storage Tank.
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Note 1: Flow is infrequent, as such it is not
included in this water balance diagram.
Note 2: Normal flow of blowdown is to

the Raw/ Fire Water Storage Tank.
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