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About MPA

Who we are



Installed Capacity in Mexico

Largest Producer

Power Plants

About MPA

Mitsui & Co. Power Americas (MPA) is the second-
largest private power generator in Mexico with more
than 3GW of installed capacity today. MPA is a
Power Generation Developer and Asset
Management Company with a proven track record
and knowledge of combined cycles, cogeneration,
utility-scale solar and wind farms. MPA offers
solutions to generators and electricity customers to
improve their daily operations.

MITSUI & CO.
POWER AMERICAS



% timeline

MITSUI & CO.
POWER AMERICAS

MPA History

Our History

2020
Valladolid Falcon EDI/EDP Calera
530 MW Acquisition of 5 Combined Cycle Plants Joint Venture Mitsui - EDF Renewables coD
2,235 MW 328 MW 530 MW
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MPA services

Energy Supply

Customized solutions that save company’s money on those ever-
increasing electric bills. MPA is a Qualified Supplier operating in the
Wholesale Market. We help improving our customers’ daily operations
with solutions such as excess energy.

Project Development

We specialize in generating new power assets, focusing on solar and
cogeneration technologies. From on-site to off-site solutions, we're
always looking for the next new greenfield/brownfield opportunity.

Operation and Maintenance

From distributed and on-site generation to large-infrastructure
generation projects, we can assist throughout the whole process of
developing, operating, maintaining or monitoring assets.

Asset Management Services

We specialize in digital services, solutions to help manage power
assets and make the most of them without having to increase
infrastructure. Constant optimization and continuous innovation allow
us to build a tailored solution to each power plant.
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PMAX in daily
monitoring
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We have customized screens with real-time trends and KPIs for each of our plants.

V-Isu aliz arﬁ on Ofm e m Ost important We can compare the actual performance with the best achievable of some

variables. This provides us with valuable insights to detect any sign of degradation,

perfomance variables e.g. aleakage in an ACC or loss of efficiency in a compressor.

O Peaow o oot v £ e s == = - pore
CAC Grt C© MNet Power B dctrecvase Grom Soner e £y = e oy : pacs
—_——— xcee et e oy - ™
e | W L e el | (LR = “w e
i st e ST e
Coonn Somt e LAWY ] ) b - - Pn T - .
fvap Casec et i - || Cr—r—m
3 . - 24348 beaat V:ate Cont o bt e -y - nn Crmpremes worwnps 49 % - e
“ ‘ ¥ Sevt Acteevatsie (xow mast ey ewy - " peYvory can Tak imtes sraw N ne
W e = v s T — s Lics Toooma b -
Dect Burmer o Cyee Crom £F - “a wi un we Tursis Ouetee e sy o
o Y A S Promare T - o
- e reaa v am oe
‘mAMm e Poos Theough [ - R L pasce
I.‘,.‘;. » wew
| am % W PNOZ2076 (U1 STATION NET POWER - M el
‘ W PNO2076 (U1 INSTANTRNEQUS GLUARA .' 1>
W PNO2076 (U1 EXCESS ENERGY POWER
W PNOZ2076 (U1 EXCESS ENERGY POWER
° Doan Uws  HREGY  WRSO2 CobiRebasi  Lrim  BRIOYT  WR3G2
e - e e e AN
Tparmes  C LY — —
Pow L) L am “we N
Cerayy vy e uma m ewod
Bppvid Tewys O ey e~y e -
I B Unm  WNI0Y O3 ! ‘ - —a
Frevare e o . . ~ ) un
A b e " Cem e Imtebn b M e
s d - = L L wes P "
LT e L e I Sy P o L
Ovpem Tom) 4G o - By How o “woo
R -
i rare - - T Sprwy et - o | =m
Fornparmsare ME A0 W DS Send TOW T -
e S s an I D08 M) TR M w - e
VeTays (e - MON W) O St Tevp oM X T
Seven Teve WG Seec TereCut  C “wo -

5T SNt Suipet
=y 5 10 15 20 25 30 35 40 45
v el Ambient Temp (2C)
- o) -
WRSES Soech 628 IR TEMP - °C) PNO1057 (U1 STATION NET POWER. - MW
Fan Ne v IR TEMP - °C) PN01092 [U1 INSTANTANEOUS GUARANTEED MET POWER - MW)
T IR TEMP - °C) PN1380D (U1 EXCESS ENERGY POWER W/O DB - Mw)
TN, TR o N : 38 : )
5T et Swiond IR TEMP - #C) PNL3810 (U1 EXCESS ENERGY POWER W DE - MW)




‘J | 'J,J"i‘ifiii| 3 & Edi I = Save | Q)Cancell

/| Description =
| A 2.2 P e
U3 GT1 COMP
AND TURB DATA Description:  |U3 GT1 CORRECTION CURVE DATA PREP Notes:
PREP

| Prepared By: [D SPENCER = Creatlon Of new
—_— | Next (F3 Calculation: 1 i i
_teitn calculations within

; U3 GT1 02 T = :]
CALCULATION Gyt lDescnptm l_l Output:
T 2215 U3 GT1 GROSSmeas PM AX
U3 GT1 KETTLE —
BOILER CALC Tokire
: e 2216 U3 GT1 Units:
COMBUSTION (R oastioin — -
TEMPERATURE OSSmeas wes | Description:
T 2217 U3 GT1 GROSSmeas/ : . . . . .
S a1 e (GROSSmeas+Fp) [P Locations We can create and modify calculation points in PMAX according to
2 U3 GT1 FUEL FL £ PTID 1: . . . .
Zx SIUEEL T our needs. This enables us to continuously improve our analysis and
PTID 2:
keep track of the good performance of our assets.
CORRECTION
CURVE DATA
)3 . 2223 U3 GT2 ACTUAL CT
COMPRESSOR 1 HEAT RATE
ADIABATIC
EFFICIENCY 2230 U3 TOTAL FUEL
h U3 STM ACTUAL FLOW
HEAT RATE 223 U3 TOTAL FUEL
. U3 GT1 C,H,N, O FLOWLHY
FROM NATURAL 2229 U3 TOTAL FUEL
GAS FUEL FLOW * LHY Divide |
3GT2 2232 U3 ACTUAL STATION —
CONTROLLABLE NET HEAT RATE
t;‘:EF DATA (LHV) Add Cleag
— [2233 [uz acTuaL sTaTION | ~| ]
: U3 GT2 AR
CALCS ll
<




-

MITSUI & CO.
POWER AMERICAS

We have a bidirectional communication between our Pl System and PMAX, which

Interacu.on mtmen PI and PMAX allows us to add Pl tags into PMAX screens as well as importing PMAX points into PI

through the creation of new tags.

o
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Energy Excess Predictions
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Health@

|Alarm Q@ |

Energy excess predictions

One of the most convenient uses of FAMOS is the calculation of future excess energy
and generation costs. We have implemented these in all our plants of the Fleet.

PEPSE calculations

This data is calculated using PEPSE, the PMAX Heat
Balance Tool, based on the ambient conditions forecast
and performance test results

Notification e-mails

PMAX automatically sends an e-mail to each
plant and to the 0&M Supervision team.

Review

This data is compared with 0&M Supervision’s
models to provide an accurate offer to the
market.

24 hour Prediction runs daily. The forecast inputs mus
be updated to have correct values in the table.

Last Run Time: 12/15/2019 20: 8
Forecast Date:12 /17 /2019

Ambient Relative Wet Bulb Baro. Power = Gas

Howar Temp  Humidity Temp Pressure = Factor FOI

Forecast | Forecast | Forecast | Forecast | Forecast (N

(O (%) (@) (bara) (frac) MN

244 96 | 239 1.018 0.9900

1 E
2 244 92 | 233 1.018 0.9900 E
3 244 88 228 1.018 0.9900 E
4 239 84 | 222 1.019 0.9900 B
5 233 76 20.6 1.019 0.9900 B
6 22.2 67 17.8 1.019 0.9900 E
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Gas mas flow comrections for
performance tests

Flow measurements are automatically corrected by
temperature, pressure and density according to ASM-MFC
3M-2004.

We store the historical data in our Pl server
Heat Rate calculations are more accurate

For performance tests, this data is automatically corrected to
reference conditions

Rio Bravo RB21 & RB22 Pre-Outage: Fuel Composition Test Point (TP) Comparison

2.00 100.00
1.80
- 99.00
£ 160
: o :
g 140 L 88,00 E..
z n s
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' B o
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: - :
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% os0 g
£ 8
g o0 - 95.00 3
3 Z
2 040
1
0.20 l
0.00 93.00
RB21/22 RB21/22 RB21/22
RB21 PreOutage | RB21 PreOutage | RB21 PreOutage | RE22 PreOutage | RB22 PreOutage | RB22 PreQutage | PreOutage TP1 | PreOutage TP2 | PreOutage TP3
TP1Lab Sample | TP2 Lab Sample | TP3 Lab Sample | TP1Lab Sample | TP2 Lab Sample | TP3 Lab Sample Site Site Site
C graph | Ch ph | Chr aph
mC2HE 1.20 0.24 1.27 1.23 127 0.38 153 152 153
mC3HB 0.08 0.02 0.09 0.09 0.09 0.03 0.06 0.06 0.06
WiC4H10 0.02 0.02 0.02 0.02 0.02 0.06 0.02 0.02 0.02
WnC4H10 0.02 0.10 0.02 0.02 0.02 0.01 0.01 0.01 0.02
WiC5H12 0.00 0.32 0.00 0.00 0.00 0.01 0.00 0.00 0.00
mnCSH12 0.02 0.50 0.01 0.01 0.01 0.03 0.00 0.00 0.00
mCEH14 0.50 152 0.02 0.30 0.05 0.16 0.00 0.00 0.00
N2 0.66 0.11 0.19 0.40 031 0.08 0.20 0.20 021
mco2 153 0.33 171 158 185 0.38 0.88 089 0.89
HCH4 95.09 95.77 96.63 95.39 96.08 98.74 57.28 97.28 §7.26
GT1 Exhaust Temp °C 598.7 603.0 6200 6163 6120 =22 Measured Gas Flow | kg/s 824 829
GT1 Load % 910 Calculated Gas Flow | kg/s 243 272
GT1 Thermal Efficiency % 401
GT2 Gross Power MW 1613 1589 154.0 1582 1554 38 0.7
GT2 Gross Heat Rate (Calculated Flow) | kJ/kWh 10449 10473 10176 103711 10412 04 0.5
GT2 Gross Heat Rate (Measured Flow) | KI/KWh 8919 2040 10176 10371 10412 143 05
GT2 Exhaust Flow kafs 3726 3594 409.8 4184 4236 -120
GT2 Exhaust Temp oG 5791 5831 620.0 6143 6103 =51
GT2 Load % 905
GT2 Thermal Efficiency % 404

Trend Start Time Trend End Time

Archive Rate Update Rate
[ 5.00 Minutes 1.00 Minutes

(1211912019 1425:18 mE|  [121912019 16:25:18 g
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170 L g 11,000 g B
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\ ’ ,35
./
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Automation of
performance weekly
reports



1

MITSUI & CO.
POWER AMERICAS

By combining the capabilities of both Excel and PMAX (RTIME), we have

Falcon Gmup Perfon'nance Weekly Reports developed a solution to create semi-automated performance reports.
This enables us to devote more time to analyze our data and get
meaningful insights faster.
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PMAX Efficiency alarms
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PMAX Efficiency alaims

0 Dol Mockfied: QBRGNS Project  cvh

We have created customized alarms that the operator can see on his
monitoring screens. Through this feature, it is easier to get an updated
overview of the most recent performance issues that may require
immediate attention.

The monitoring engineers can see all the performance alarms and

alerts from each plant at the same time.

IEMSER & CT CALCULATIONS Moles:
: =

y T Gross Power (MW):
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CW Return Description Units Value Limit
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CW Flow
CwFlow % of Design | U2 COND SUBCOOLING °C R o0
T U2 HRsG2 DOWNSTREAM 1P2 BYPASS DEGC | | EEEEEEER 100.00
Biowdown Flow
— U2 HRSG2 DOWNSTREAM LP2 BYPASS DEGC 55.1028
Temp Range
Tower Approach U2 HRSG2 HP BYPASS OUTLET STEAM DEGC 230.9375
B CopaOmeY U2 HRSG1 DOWNSTREAM IP1 BYPASS DEGC | EEEEEERE 100.00
Basin Level 1
ESE— U2 HRSG1 DOWNSTREAM LP1 BYPASS DEGC 54.4380
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it i CAC.BOP. 02 ANALYSIS ACC ppb 14.5996
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Achievements

Thanks to the use of PMAX solutions, MPA has achieved important results in the operations and efficiency improvement.

PCS ON/OFF alarms

The use of the PCS has been more efficient since we created ON/OFF alarms
based on the current ambient conditions. This has led to significant reductions in
operation times (up to 150 h less per year) and therefore important savings in
make-up water.

Detection of compressor degradation

We were able to detect a degradation of up to 1.3% and 1% in the compressors
of one of our plants, which meant an 80 kJ/KWh Heat Rate degradation in the
whole combined cycle plant. After this finding, an inspection was made so both

compressors, bell mouth, IGV and CR1 were found dirty and cleansed afterwards.

0, leakages in the ACC

High concentrations of 02 were found and alarmed by PMAX in the ACC. This was
detected by a deviation in the condenser pressure respect to the Best
Achievable.

Accuracy in performance test calculations

With gas mass flow corrections now we are able to calculate corrected power and
heat rate according to norm ASME MFC-3M-2004 with more accuracy, which in
some cases can lead to a bigger revenues.



Thank you!
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