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Copyright and confidentiality notice disclaimer

© 2017 CEMEX Research Group AG. All Rights Reserved.

All text, images, graphics, and other materials on this presentation are subject to the
copyright and other intellectual property rights of CEMEX Research Group AG. These
materials are confidential and proprietary to CEMEX Research Group AG. None of
these items, regardless of the forms in which they exist, may be used or disclosed to
others for any purpose except as specifically authorized in writing by CEMEX
Research Group AG. The information disclosed in this presentation shall not be
reproduced, transferred to other document or distributed in any way nor used or
disclosed for any purpose except as specifically authorized in writing by CEMEX
Research Group AG. CEMEX Research Group AG. make no representation or
warranties, express or implied, as to the truth or accuracy of any information
contained therein.
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About /lzemlsx | ENERGIA

CEMEX has over 20 years participating in the Energy
Industry. In 2014 creates its subsidiary - CEMEX Energia.

Mexico: Since 1998, 3 Power Plants developed (~1GW). Two of
the largest wind farms in Latina America (+250MW each).

Abroad: Several projects developed in USA, Germany,
Philippines, Latin America and Caribbean.

Objectives:

*Reduce electricity costs for cement production.

*Take advantage of opportunities that worldwide Energy Market
offers.

*Since ‘90 reduction of CO, emissions and usage of alternative
fuels in cement operations.

*Currently working in +20 projects around the world.
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A«‘\Ventika

Construction: 2001 2007 2014
Commercial 2004 2009 2016
Operation:
Location: Central Zone South West North East
Owner of: Owner of: g
Partial Owner of Energy and
CEMEX Role: 100% of Energy and 100% of Energy and Power A portion of Power output +
Power output + Petcoke output el B Acre i
& Limestone supplier
1 x 230MW Coal-Fired
) . - 250.5 MW 252MW
Technology: Boiler with Pet Coke 167 WTGs x 1.5MW 84 WTGs x 3MW
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Business Challenge
Acquire right data infrastructure that allows Real-
time monitoring and process data analysis.
Establish a reliable process from data acquisition
until storage.

Data management to support Energy
Operational Platform.
Enabling a reliable Asset Management strategy
to comply with contractual obligations.
24x7 monitoring of Performance and
Guarantees compliances of each asset.
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CEMEX Energia & OSlsoft: Connected Services RM&DC

Connected Services RM&DC

« CEMEX Energia and OSlsoft entered into an agreement late 2015 in modality of
“Connected Services”, which covers Power Plants (Renewable and Conventional) where
CEMEX Energia provides Asset Management services — Ventika (wind).

Traditional License

* In late 2016 CEMEX Energia acquired a perpetual license with the aim to include into its
“Operational Platform” mainly Electrical variables of TEG (Thermal), Eurus (Wind) and
Cement Plants.
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Pl System® Products
&

Services applied
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(i Flements ~ ||| General | Chid Elements | Attributes | Ports | Analyses | Notification Rules | Version | | General | Child Elements | Atwributes | Ports | Analyses | Notification Rules | version
(- (J (NEW) CEMEX Energy Division
=~ (3 Renewable Energy Fer ﬁ L]
(F Selar Power
e ®H @& Name Backfilling ~
= (@ Wind Power | .
3 ur 2 t|@ 8B niame = value © m  fw Production Power )
B~ @ Capaditor Bank B Categary: <None> ® m fi Total Powerloss (/]
- Fidif{mm 8 | = 5720w @ ® H Tuine Communication Fail )
& F151015 88 | F GPC Dev o @ ® H Turbine Curtailment o
& F2.51025 @ ® | Turbine Fault [v]
& F3_51035 = =1 Guaranteed Power Curve Deviation ] ® ® | Tumbine Out of Operation P
g E:—:llg:: PN & Plant Wind Speed 11.6396017916997 m/s ® ® f®9 Wind Direction Corrected
- ( Fé_51065 i B¢ | ¥ PowerOutputsm_PC okw [ L] 'WSM_OQutside_Eval (/]
o~ B 5 Ngn::;d:rmm s B% | ¢F WindspesdComeced 15.15093 ms @ 8 | WSM_Qutside Notifications o
I I = -] % WTG.Availability_Dai
- @ TRAFOS B# | WindspeedNTF_5m omjs 9 o Doty o
< & TR1_82010 ® m f WIGAvailability MTD 9
o - ( Transline B¢ | El wiGFauliCounter 2 ® ® ftn WIGPowerProduction Daily
x B~ @ T?bii;gzzm B & | ¢F WIGFaultEventCount 45 @ 8 f WIGPowerProduction MTD
& ALl 088 | =l WIGWakeCounter Calc Failed R s OIGE L
S & ALz
O - & AL3 7 B | ¢F WTGWakeEventCount 0
& AL4 = Event Frame Template: 'WTG_Amb. Conds
. y: 34.5KV TRAFO
; & az1
q) -~ 6 A22 = &7 Transformer n®1 temperature 54,82559 °C
A2.3 . . -
=] woa = &F Transformer n°2 temperature 58.47406 °C Name Expression True for Severity Value at Evaluatio Value at Last Trige
E @ A2 WsMRange2_1 Variable2 > "WSM_Range2 Vall® Irue Irue R
- @ A25 = &F Transfarmer n®3 temperature 55.46552 °C
CU - @ A3 WSMRange2_2 Variable? < "WSM_Range2 Vall' False False
@ A3z B y: Alarms Groups
|- g :;: = & Marms Set 01 2 WSMRangelEval if WSM_Rangel_1 = "True” and WSM_Rangel 2 = "True" Then 1 else @ 0 0
@ A3S5 L] &F Marms Set 02 i WSMRange2Eval if WSM Range2 1 = "True" and WSM _Range2_2 = "True” then 1 else @ 0 0
= ~ (3 A36
G) o [ AL = & Alarms Set 03 0 WindSpeedEval if 'l Min Average Wind Speed'>'WindSpeed_Rangelow' and '1 Min Aver 1] ]
O Ad2 = Alarms Set 04 i
U) i A+3 i WindSectorManagementEval | if (WSMRangel Eval = @ or WSMRange2 Eval = @) and WindSpeed_Eval = 0 0
(Vp] - G A4 L} &F Marms Set 05 0
e () A4S ConditionEval if OperState_Conditional = 1 and WALM&_Eval = 1 and WindSectorMana, 0 0
< Y L} &F Alarms Set 06 1024
. B Start triggers
G a47 = &F Blarms Set 07 [
& As.1 A StartTrigger2 ConditionEval = 1 |3ﬂ minutes ‘ None ‘ False | False |
= &F Alarms Set 03 0
) Elements O End trigger
= &F Marms Set 09 32768
— Event Frames EndTriggerl ConditionEval <> 1 | ‘ ‘ True | True |
= 7 Alarms Set 10 0 v
i Library
2 Unit of Measure = &F Alarms Set 11 0 Add a new variable Add a new start trigger Advanced Event Frame Settings...
@ MyP1 = &P Marms set 12 ) Evaluation Time: 06-Mar-17 10:30:04 AM Last Trigger Time: 06-Mar-17 10:20:18 AM
2 Notifications = &F Alarms Set 13 513
8 Contacts ] &F arms Set 14 128 Scheduling: (@) Event-Triggered () Periodic
3¢ Management = &F blarms Set 15 [ Trigger on | Any Input -
142 Attributes i 01-Jan-70 12:00:00 AM, Revision 16
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Gross Power Gen NCF
Daily: kWh o Gross Power:
Month to Date: kWh o Availability:
Ambient Temp: C ‘Wind Speed:
3 i ) A i“ Turbine
Bt R .
wlp . i in Fault
! W s
A )

143.56° 67.49¢
0.28m/s

B6.S

158.642 356.39¢
12.01m/s
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A5.4 Emergenc

Power Output: 0 kW Daily Production: -k\\'h ‘Momhly Production: -k\\'h ‘

Availability Daily:
Availability Montly:

-C,

h
rical Parameters Gearbo Parameters ato
Reactive Power:| §,0 KVAr il Pressures| -1.5 bar PhaeR Temp: 56.6°C
Veltage:| 12,104.0 V Oil Temperature: *C Phase § Temp: 60.0 °C
Curent| Cale Failed Bearing temp{ 60,8 °C Phase T Temp: - 2C
Frecuency:| 60.00 Hz High Speed temp{ NO DATA SR R =
m Power Factor| Cale Failed HighSpeed shft Press| 1 » = —
e —— . HighSpeed Accum Press| VO DATA Coolmt Temp: 33.0° ] . .
@ A2 . - DC Bus Voltage: 0.0V
G A2 Cooler Temp:| 32.6 °C SRS —
G a2 GBX-GEN Brg Tanp:| 68.00 °C Front bearing temp{ 32.0 r r -
G n2: GEN Free Brg Temp:| 0.2 °C Rear bearing temp | 34.7 Blade 1 Pressure: 219.48 bar
Generator Speed:| 1.3 rpm Rofor Speed{ 0.2 rpm Blade 2 Pressure: 218.8¢ bar
@ A2! Gen Winding UTemp:| 106.2 * Elade 3 Pressure; 22007 bar
& A3| | GenWinding VTamp:| 106.9° Yaw System Blade 1 Pasition: 01.07°
5 P
(P A3I| Ger Winding W Tamp:| 107.1 v d Presaire Vaw: Blade 2 Position: 91.27* Back to main Alarm Panel
@ A3 Generator Rings Temp:| 30.4 °C Yaw tums number] Blade 3 Position: 91,28 °

Pl ProcessBook®
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For every Turbine, SCADA
system provides 33 alarms that
consists of 16 bit word each
one.

iBig functionality!: placing
above each red square it will
show a tooltip with the
description of activated alarm,
as shown in picture.

Examples:

(*) Alarm 6 has “on” slot 10
equivalent to 1024.

(*) Alarm 9 has “on” the slot 15
equivalent to 32768

(*) Alarm 13 has “on” the slots
0 (1) and 9 (512), equivalent to
number 513.

A5.4 Emergency
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Alarm Panel
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Back to Turbine
Back to Main
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Event Reports: /Aemsx | ENERGIA : -
WTG Highest Failure Rare] A7.1 — [ = Number of Failurcs|

@: g *Based in Pl Event Frames ®. Allowing us to focus in @ s [ averuue e
— assets with high frequency of failure to stablish action | o = 0 g
-— plans. e e
J AS1 10:54 2342 748:10 Stoy 761
(O -Allow us to track KPIs such as: MTBF and MTTR.
Jed
m a32 07:32 0923 51:20 ‘Emergency 597 | Safety system no OK (PLC)
e *Detect the cause of failures (Alarms) through the |

conversion from each 16bits to alarm descriptions.
an *Allow us to calculate Lost Production and its related wind

speed per event with aim to monetize.

. As4 1025 12:14 49:00 Maintenance 648 | Local EMERGENCY command
%Emex | ENERGIA _ _
Start Time Total Power Generation KWh

| Maad Operational Report:

End Time Lost Preduction KWh
| Yesterday ] [ wm | 1 -
X 1e. .
Start Expected Yield KWwh
[ Today | wmm | %

Manual End Contractual Availability (Time base)

» Count the time that turbines have in
i P B nj:"r'“::j e | owpe | om each operational state (run, fault,

emergency, maintenance, ambient
- conditions, etc.).

Turbina | Wind Speed | Real Production | Emergency

mis s wins | xwh

- +According to relative time, calculates
contractual availability per turbine and
- entire Wind Power Plant.

[N P I A A P
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Notifications

(i) Tu rbi n e tri pS (3} E%ﬁulﬁ'cl'::g:;e :n Y:::g;gﬁﬂ}?:‘;ide of WSM Limits | System: Turbines | Plant: Plant name | Ambient Cond |
(i) Circuit Breakers

O p e r a.tl O n S ( M V / H V) TURBINE B3.2 | Turbine in Wake Effect_Outside of WSM | Ambient Cond
(I") Communlcatlon Plant Name: Plant name

iSSueS. Turbine: B3.2

. . Stoppage Reason: [64 - Turbine in Wake Situation] (The value 64 comming directly from SCADA and its processed in our system).

(IV) WI n d S e Cto r Start Time: 8:47:54 PM Central Standard Time (Mexico) (GMT-06:00:00)

M an ag e m e nt Notification Time: '9:18:01 PM Central Standard Time (Mexico) (GMT-06:00:00)

T b . . W k End Time: 12/31/9999 11:59:59 PM Central Standard Time (Mexico) (GMT-06:00:00)

(Turbines in Wake

Effect).

b . This e-mail has been generated automatically due to Turbine B3.2 changes its operational state from "Running/Ready” to "Ambient Conditions”, because the alarm "Turbine in Wake Situation” it has been active over 30 mimnutes.

(V) A m I e nt te m p e rat u re The Wind Sector Management set under the unavailability when Turbine B3.2 stops in next intervals:

above safe operation. msiz- -
(Vi) Reactive Power aS ‘Wind Speed Range: 4 m/s - 11 m/s

Power consumer.
(vii) Data freeze. T

Wind Speed: 9.1002 m/s.
(VI i |) Power Curve Ambient Temperatare: 1751142 °C
Power Output if Running: 911.6437 KW
performance

‘Wind Direction measured: {Error retrieving result} © | Wind Speed measured: 9.1002 m/s

e R R R
ER Rl

WTG Stops [Wake Situation]
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i TIME TO EVOLVE!

T DT
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DEMO

/Aemex | ENERGIA

ENERGY OPERATIONAL PLATFORM
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Timely detection of Turbines with PR
underperformance — Power Curve &

COMPANY and GOAL

CEMEX Energia is aware about underperformance in // )
WTGs, due to this impacts directly in its KPIs CEMEX | ENERGIA |
(technical, contractual and economics).

- |
RESULTS

Maximization of Wind Creation of a specialized and Avoidance of Lost
' : reliable Analysis Tool which Production due to
Resource available in S measures deviations of Real ), TR A
Wind Farm. vs Guaranteed behavior in INEnciencies In rbine
real time. performance.
* Meet the Power Generation and » Through Pl System we gathered  Timely detection of turbines with bad
incomes budget. key information of every turbine to performance.
» Compliance of Contractual build algorithms. + Diligent reparations and turbines with
guarantees * Realtime visualization of every high performance in long term.
turbine. Each deviation is detected - Contractual guarantees under
quickly compliance.
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Future Plans & Next Steps

* Include TEG (Thermal — CFB) and Eurus(Wind Farm)
to Operational Platform.

o Attach Electrical Parameters of Cement Plants to
“ e manage the compliance of grid code.

« CEMEX Energia manages power meters (~3000).
Under evaluation to use OSlIsoft in upcoming projects.
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Conclusions

« The high reliability of OSlsoft products, specially PI
System and all its functionalities enabling us to provide: (i)
effective asset Management, (ii) High Quality Services, (iii)
Trust and credibllity, (iv) Value added, and (v) Anticipation
and Timely reaction in favor to our final Customers.

“No Pl then NO Gain”
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Contact Information

Roberto Carlos Medrano
robertocarlos.medrano@cemex.com
Operation & Maintenance Manager
CEMEX Energia

+52 181 19 16 0673

-
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Questions Please remember to...

Complete the Online Survey

Please wait for the . .
for this session

microphone before asking
your questions

& AppStore

* View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
B urML

State your
name & company

search OSISOFT in the app store
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Xk Danke |
e Merci Gracias

x Thank You
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