From: CKomadina@tep.com

To: Rupesh Patel

Cc: CSpencer@tep.com; CDeMasi@tep.com; ZFang@tep.com; mary.kaplan@aecom.com; campbell@rtpenv.com;
bob.paine@aecom.com; Christopher.Warren@aecom.com

Subject: Technical Review Letter dated October 9, 2017

Date: Monday, October 9, 2017 4:19:28 PM

Attachments: NOxBOx.pdf

TEP REND DBAE550130 Engine Hall Section.pdf
TEP REND DBAE550133 Endine Hall Plan.pdf
TEP REND DBAE550134 Power plant site.pdf
stack-Model.pdf

Good Afternoon Rupesh,

Today, TEP is providing additional information as requested by the technical review letter dated
October 9, 2017 and during a recent meeting.

Question 1 Merged Stacks — TEP has attached four drawings of the revised stack configuration. This
new stack arrangement groups a set of three stacks in such a way that each stack is within 1
diameter of the other two stacks. In addition, the remain two stacks are within 1 diameter of each
other. Please note that the stack-Model.pdf will be updated in the future to include additional
dimensions. AECOM and TEP are working on completing a “Technical and Policy Justification for
Plume Merging: TEP IGS RICE Project”. We are hoping to complete this work prior to tomorrow’s
meeting.

Question asked during meeting regarding monitoring: Please see attached the “NOxBOx.pdf” file
which provides information on the SCR NOx monitor system.

Question 1 on Load Analysis: In addition, TEP is providing additional information to answer
questions relating to the load analysis. For engine loads of 100%, 75%, 50%, and 25% the following
information is provided: exhaust temperature and volumetric flow, NOx, PM10, and PM2.5
emissions.

In the table below are values after catalyst system. Exhaust gas flows and temperatures
provided below are based on the following ambient conditions. i.e. ambient temperature
90°F, RH 9% and altitude 2630 ft.

Engine load | Exhaust gas Exhaust gas NOx emissions PM10 PM2.5
(%) temperature flow (Ib/s as NO2, Ib/h (total), Ib/h| (total),
(°F+/-15°C) +/-5%) lb/h
100 672 64.8 1.5 1.78 1.78
75 728 48.7 1.29 1.63 1.63
50 801 33.8 1.21 1.47 1.47
25 807 21.0 0.85 0.96 0.96

TEP will provide additional response to the October 9, 2017 letter in the very near future.
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3. System description Operation Manual

3.3.4.1

3.3.5

3.3.6

Catalyst elements

NOXx sensors

NOXx emission analyzing system

The system utilizes an electrochemical cell (EC) analyzer for process feedback control. This
Wartsild EC analyzer is called NOxBOx.

The emission analyzer measures NO from inside the reactor (between the SCR and
oxidation catalyst layers) and NO and CO (optional) after the oxidation layers. The NO
measurement is used to control the reagent dosing to achieve the requested emission level
at the reactor outlet.
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3. System description

3.3.6.1

DBAE245414-

1. Purge air/calibration gas inlet 5. Sample probe

2. Emission analyzer 6. NOx sensor

3. Exhaust gas vent 7. Exhaust gas from the engine
4. Sample line 8. Reactor

Fig 3-5 Flow diagram of the emission analyzing system

NOxBOx analyzer

The main components of the NOxBOXx analyzer are the analyzer cabinet, the sample probes
and the heated sample lines.

The emission analyzer pumps a sample of the exhaust gas from one of the sample points
with the main sample pump. The sample point is selected with a three-way valve. The gas
sample is dried in a sample cooler and is then pumped to a sample filter. There are two
measurement cells and both of them has a secondary sample pump. Three-way valves are
used to direct the gas sample or ambient air to the measurement cells.

A condensate pump removes the condensate from the sample cooler. The function of the
condensate pump is vital to the measurement process.

The analyzer is completely controlled by the SCR PLC and will not do anything if
disconnected from Ethernet.
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3. System description Operation Manual

3.3.6.2

3.3.6.3

3-8

1. Sample inlet 8. Exhaust gas drain

2. Sample selection valve 9. Cell selection valve

3. Sample cooler 10. Purge air/calibration gas inlet
4. Condensate pump 11. Cell-specific sample pump
5. Main sample pump 12. Cell-specific flow meter

6. Main flow meter 13. NO cell

7. Filter 14. CO cell

Fig 3-6 Flow diagram of the NOxBOx analyzer

Measurement technology

The measurement is based on electrochemical measurement cells. The main components
of the measurement cell are a capillary diffusion barrier, a sensing electrode, a counter
electrode and current collectors. The exhaust gas enters the cell through the capillary
diffusion barrier. Thereafter, the measured component (NO or CO) reacts with the sensing
electrode that is coupled with a counter electrode. The chemical reactions on the
electrodes generate a measurable current. Since the rate of gas entry is controlled by the
capillary diffusion barrier, the current generated at the electrodes is proportional to the
concentration of the gas present outside the sensor and gives a direct measure of the
concentration.

Measuring cycle

The measurement cells can not be operated continuously with exhaust gas, therefore they
are flushed with ambient air at set intervals. This is done to prolong the useful life of the
cells and to increase their measurement accuracy. To produce a continuous signal for the
SCR control, the measurement is switched between two cells so that one cell is measuring
the concentration in the exhaust gas all the time.

If the analyzer system is configured to monitor exhaust concentration from a second
measurement point and/or measure CO, it will pause the measurement and suck exhaust
from the second measurement point (typically in the outlet of the reactor) roughly every 10
minutes. This pause is about 2 minutes long.
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3.3.6.4

3.3.7

DBAE245414-

The SCR PLC will start the measurement cycle of the analyzer when the SCR is ready to
start.

1 Emission analyzer startup.

1 The first NO cell selection valve will switch and exhaust gas will flow to the sample
pump instead of air. This mode lasts 4 minutes.

2 The second NO cell selection valve will switch and exhaust gas will flow to the
sample pump instead of air. The exhaust gas will flow simultaneously to both NO
cells. This will allow the second NO cell to stabilize its measurement of the exhaust
gas.

2 The first NO cell selection valve will switch and the cell is flushed with ambient air. At the
same time the measurement is transferred to the second cell. The analyser will compare
the measurement levels of the first and second cell when they are measuring in parallel.
If there is a too high deviation between the levels of NO, a calibration request warning
may trigger. The system will repeat this cycle unless it is configured to monitor the
second sample point and/or CO.

3 If the second sample point is measured, the system will stop the measurement of the
first sample point after 5 minutes and the sample selection valve will switch to let
exhaust gas from the second sample point to the measurement cell. In case CO is
measured, the CO cell selection valve will switch and exhaust gas will flow to the CO
measurement cell.

® The system will skip the second sample point and repeat the earlier cycle if the
engine is ramping or has just stabilised at a new load.

e A few minutes after the engine has stabilised at a new load point, the analyser will
transfer the measurement to the second measurement point.

NOx emission analyzer control

Limp mode

If one of NO measurement cells are faulty or disconnected, the other cell will cycle between
measurement and flushing. The system will not measure NO or CO from the second
measurement point after the reactor.

Fault mode

If the sample gas cooler is not cold enough, or both NO cells are disconnected or have too
high zero point, the analyzer will go into fault mode.

Auto-zeroing

Each time the NO cell is flushed with ambient air, its average reading will be calculated in 30
second windows. This allows the system to continuously keep track of the zero-drift of the
NO cells.

NH3; analyzing system
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4.3.4 Catalyst ageing

4.3.5 Calibrating the measurement cells of the analyzer

safety instruction supplied with the calibration gas bottle.

é Hazardous and toxic gas. Calibration gas may be hazardous or toxic. Follow all

The calibration gas and the T-piece (required for connecting the bottle to the analyzer) are
not part of the standard scope of supply. The calibration gas (N,) should contain 10-20 ppm
of NO.

Procedure
1 Open the analyzer cabinet and turn on the service mode selector switch.

2 Wait 2 minutes.

DBAE245414- Confidential 4-7





4. Operation Operation Manual

3 Connect the T-piece and the calibration bottle to the purge air inlet port on the left
side of the cabinet (see Fig 4-7).

The regulator must be connected to a T-piece and one end of the T-piece must
be open to atmosphere. This will ensure that there is no overpressure on the
suction side.

ke

v
1. Calibration gas bottle
2. T-piece
3. To atmosphere
Fig 4-1 Calibration bottle connection to the analyzer

4  Open the calibration gas regulator until there is a slight but distinct flow of calibration
gas out of the open end of the T-piece.

This will ensure that the measurement cells are only sucking calibration gas.
5 Wait 3 minutes.

6 Turn off the calibration gas and reconnect the Teflon tube.
The calibration gas shall not be continuously connected to the analyzer.

7 Turn off the service mode selector switch.

8 Trend the raw values of the sensor cells from WOIS for the time when the calibration
was performed.

4-8 Confidential DBAE245414-
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9 Check the value immediately before the calibration gas was fed to the analyser and
what the actual value was when the calibration gas was fed.

® The new calibration factor is

K 100- CCALGAS

calibration =
CCELLlMAX _ CCELLlMIN

e Example: a typical trend of a measurement cell when calibration gas has been fed to it is
shown in Fig 4-2. In the example figure, the calibration gas that was used was 19.7 ppm,
and then the new calibration factor for that cell would be

19.7 ppm
15.5ppm —0.5ppm

The calibration factor should be compared to the last calibration and if it has changed
too much, cell may be too worn or old and need replacement or there may be issues
with flow or how the calibration was done.

=131

K =100-
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= 16
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= 1
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time (seconds)

Fig 4-2 Typical trend for calibration gas measurement
10 Log in to the manager level in WOIS and update the calibration factor.

4.4 Abnormal operating situations
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19800 ENGINE HALL
) IS
64 —1116 i ; i i
[ ltem o Volume | Volume Wfklg?t Weight |Mounting IeveI,Moun’Elng level,
N Pcs.| Code Description [m’] [Gal] incl [Ib] Incl. mm inch
S 0 liquid liquids | (Floor level) | (Floor level)
oz J@T[ == ] WG iquids
Control Room C — _ 1 110 | SQA | Engine generator set W18V50SG ~375000 | 826733.5 +0.000 +0'-0"
— “o 5 | 10 | MOD | Auxiliary module incl. compact gas ramp ~7800 17196 +0.000 +0'-0"
g 00O 00 ] wee, o '\,|< 20 | 10 | MOD | W50SG pipe rack ~2000 | 4409 +0.000 +0'-0"
[ ) [ m_ <IN 157 | 10 | QBF | Oil mist separator unit 350 771.6 +1.335 44
— | ~| = 203 | 8 | TSB | Starting air bottle 4,8 - +0.000
ES miu = 250 | 2 | VBA | Maintenance water tank 10 - +0.000
] ID'[jJ Y 252 | 10 | VEA | Expansion vessel 0.6 158.5
e A 4 300 | 20 | NGA | Intake air filter +1.332 Py
L/ 350 | 10 | NHA | Exhaust gas module 10240 | 22575.3 |  +4.490 14’—83”
]H HHI 355 | 10 | NHA | Exhaust gas ventilation unit 200 440.9 +3.450 11’ —3h»
653 | 10 | BAN | Neutral point cubicle +0.000 +0-0"
681 | 10 | BAJ | Surge arrester +0.000 +0—0"
701 | 10 | EAA | Ventilation unit, aux. area - +1.332 4'—4f5"
UTILITY BLOCK/CONTROL ROOM/COMPRESSED AIR BUILDING
. 3 Mounting | Mounting
UTILITY BLOCK I;c\lem Pcs.|Code Description VE|UF3T]‘Ie V|<:>(I;ur|r:1|e ngght thg]lwellgIFt [lg] level level, inch
, . ) . 108" PLAN LEVEL +3.000 [9’—10&"] , " o m ol] | (Operative) Incl. liqui $(Floor level)(Floor level)
PLAN LEVEL +3.000 [9 —108 ] PLAN LEVEL +7.000[22-1116 PLAN LEVEL +3.000 [9'-108"] : PLAN LEVEL +7.000 [22°'—1116 R
200 | 3 | TCA | Instrument and working air unit +0.000 100"
= 202 | 2 | TSA | Starting air unit +0.000 | +0-0"
652 | 4 | BAC | MV Switchgear +2100 | +6'—11"
18300 46800 655 | 2 | BEY | DC—system +2.100 | +6'-11"
) 7 5 , 1y 656 | 2 | BFA | LV Switchgear +2.100 +6'=11"
Space needed for rotor reImOVCﬂ [60 —08 ] [153 —62 ] @ 659 | 4 | BFB | Station Transformer (dry) +2.100 | +6'-11"
‘ . . tl ”
661 | 1 | BLI | Lighting panel +2.100 | +6'-11
£200 . £200 . £200 . 12007 H 664 | 1 | BLN | Fire detection panel - -
[”3 — /16 :| [”3 — /16 :| ["3 — /16 :| ["3 — /16 :| 666 | 1 | CFA | Control panel, common - -
I i i : : - : — 2 MV/LV Switchgear room - Im 0 0 T o i i MI 670 | 10 | BLP | Frequency converter for radiator 2100 | +6-11"
’ ’ e ey NG S T I I ﬁ T I g i 678 | 1 | BLN | Gas detecting panel — -
| - Crane access I 679 | 1 Office IT equipment +2.100 | +6'-11"
| ] | = D D D D i = MECHANICAL UTILITY AREA
I I @ —————————— @ ————— @ ————— @ = I . . Mounting | Mounting
e |‘ | I Item s | Code Description Volume | Volume |Weight [kg] Weight L]\ ™ieye/™ |jevel [inch]
‘ | ‘ | ‘ S : $QA/06 Qa/07 QA{/OB .QA;/OQ \QA;/1O : | No. [m’] | [gal] |Incl. liquids | Incl. liquids (Floor level) (Floor level)
‘ | S ‘ I I I ! I 251 | 50 | VCA | Radiator 7163 15792 +6.000 | +19'-11"
] _ I I I 351 | 10 | NHA | Exhaust gas silencer 9190 20260 +4.570 +15'
o e 236, : : I 356 | 30 | — |Rupture disk
S | ] _ _ ] ¢ e | I 403 | 10 | YBA | SCR +3.618 | +11'=10"
g - : o% : I 500 | 3 | DAD | Oily water collecting pit 2,5 661
2|3 I I I I I | I | I 512 | 1 [ DAA | Control pit
o il — -4 \ | I I I — 600 | 1 | VFB | Fire/portable water tank 300 | 7952 | 317500 699968
ol ! AR I I = | I | = 602 | 1 | VFC | Fire pump station 5000 11023
L(L% [ve) ! | — I ‘ ‘ I I | I 65¢ | ot 651 | 2 | AET | Step—up transformer
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MECHANICAL UTILITY AREA
. . Mounting | Mounting
I;t\lem Pcs.|Code Description VE|UF3Y]1€ Vfltﬁe Y:I]i'lghﬁ EII((;JS] I\’r\:?;:ghl:[ E:gg level level [inch]
0. m 9 - 119 + 1AU9S Floor Tevel)|(Floor level)
251 | 50 | VCA | Radiator 7163 16792 +6.000 +19'-11"
351 | 10 | NHA | Exhaust gas silencer 9190 20260 +4.570 +15'
356 | 30 | — | Rupture disk
403 | 10 | YBA | SCR +3.618 +11'—10%" A
500 | 3 | DAD | Oily water collecting pit 2,5 661
512 | 1 | DAA | Control pit
600 | 1 | VFB | Fire/portable water tank 300 7952 317500 699968
602 | 1 | VFC | Fire pump station 5000 11023
651 | 2 | AET | Step—up transformer
TANK YARD / LO UNLOADING AREA
Mounting
ltem . Volume| Volume Weight [kg] Weight [Ib] [Mounting level|level [inch]
No. | ¢s{Code Description [m’] | [gal] |Incl. liquids| Incl. liquids | (Floor level) | (Floor
level)
100000 150 | 1 |QAA| LO unloading pump (clean) 230 507
[328'-1"] 152 | 1 |QAC| Clean Lube Qil Tank 80 - 87100 -
154 | 1 |QAE | LO transfer pump 470 1036
19800 155 | 2 |QAM| Lube Oil Service Tank 20 | 5284 | 22590 49802
, . — 405 | 2 | YAB| SCR reagent tank 80 -
\ [64-117"] o S g
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S& / SITE INFORMATION
wn |
g7”;::::::::::::::::::::,, YL o T - - D - - - = D= SITE AREA 22 700 m2
| - g | Power house 3 363 m2
S Engine hall 1 1 412 m2
5 Engine hall 2 1 412 m2 C
— : Utility Block 540 m2
S = 8 | Compressed air building 82 m2
S X < | Control building 148 m2
I~
~ P,
RADIATOR AREA 1 836 m2
LO TANK AREA 206 m2
REAGENT TANK AREA 206 m2
OUTSIDE PERIMETER OF LO TANK YARD 59 m
B OUTSIDE PERIMETER OF REAGENT TANK YARD S99 m
7% ********************** ASPHALT ROAD 3 470 m2
for GRAVEL SPACE 9 500 m2
onia GREEN SPACE/GRASS 3100 m2
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Thank you.
Chuck

Charles Kemadina (Chuck)

Manager, Corporate Environmental Compliance & Permits
Tucson Electric Power Company

PO Box 711, Mail Stop HQW705

Tucson, AZ 85702

520-918-8316 (Office)

520-247-3001 (Cell)

520-918-8250 (Fax)



