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Sapphire Energy: Integrated Process ] — e =
Optimization in Green Crude Production using i I iz 1 fhanons
OSilsoft’s Pl System VAT A | A
. ) o) 0 Y “",‘ 26-Oct-12 08:00:00
“OSlsoft’s Pl System enables Sapphire Energy to quickly ' & o LV /L
gather, process, and evaluate data, and in turn, make s nem : 20012 b
better, more intuitive decisions as we move our business mo I 5’ S
forward.”.... Dean Venardos, VP of Operations W = s — O
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Business Challenge Solution Results and Benefits
. Having operational data readily . Load operational history from test site into . Operations data from day one in our
accessible from the first day of the Pl System using ODBC company’s history is in one place for
production . Set up Excel upload sheets to capture analysis and troubleshooting
. Comparing results between our operator round information using PI DataLink . Ability to identify and respond to issue
Demonstration and Test Facilities . Establish interfaces to PLC and weather within hours instead of day or more
. Having real time visibility to our stations to capture critical operations data after the fact
operations at all locations . Use of data to build variable cost

Develop PI ProcessBook reports and ¢

graphics and Excel workbooks for ongoing

analysis

OSlsoft. REGIONAL SEMINARS 2012

models to help identify operational
improvement areas
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Introducing Sapphire Energy:

* Enormous market opportunity
Addressable markets are over $3 trillion and span multiple product
segments (oil, chemicals, agriculture)

* Strong market pull
Sapphire’s process is economically competitive, low carbon, and
sustainable

* Sapphire’s process commands the full oil production margin and is low
cost
Sapphire has demonstrated a fully-integrated, high-yield, scalable,
outdoor, open pond algae oil production system

* Sapphire is an attractive investment with strong and sophisticated backers
Sapphire has raised over $340 million from private investors and non-
dilutive U.S. Government funding

Commercial demonstration facility

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSIsoft, LLC. 4



What is Sapphire

Algae facili

* Upgraded in a refinery or by a stand-alone processor;

W) Advanced algae strain development

=1 Algae-derived fuel process units
N/

Strain creation

!

Cultivation

\

Harvesting

<

Extraction &
rocessing
== -1
l Refining I
¢ {final products)*, #
~ ”

~  d
~ -

<

Sapphire’s oil quality enables processing in today’s refineries with no modifications
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Sapphire Operations Data: Late 2011

« Test Facility:

— Set of Excel spreadsheets / Access DB

— Difficult to access PLC data

— Manually created graphics / reports for review
« Demonstration Facility:

— Understanding that we wanted something to start up
In Spring 2012

OSlsoft. REGIONAL SEMINARS 2012 © Copyr ight 2012 OSlsoft ,LLC.



Sapphire Operations Data: Why Pl System?

« Knew it met our immediate / future business
requirements

* Allowed us to grow into the software /
capabillities

« Worked well with our infrastructure and allowed
us a single database across the company

© Copyright 2012 OSlsoft, LLC.
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Sapphire’s OSlsoft Pl System Implementation:

* Implementation Partner: Rovisys
e Scope:
— Test facility historical data load
— Interface set-up with PLC and weather stations
— Excel data entry sheets for operator round information
* Timing:
— Planning: 1/2012
— System Set-up Start: 2/2012
— Demonstration Facility Begins Data Entry: 3/2012
— Test Facility Transition to Pl System: 5/2012
— Demonstration Facility Set-up Complete: 6/2012
— Project Close Out: 7/2012

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Sapphire: Sample Data Input Sheets

(= Sapphire Columbus Production Data Entry Form 2012-10-18 [Compatibility Mode] - Microsoft Excel o @ =
E Home | Insert  Pagelayout  Formulas  Data  Review  View  Acrobat  PI s @ = & =
= % cut . P = w . ) P Eg T Autosum - A
B e Avial 10 A W S wrap Text Custom B T  Normal2 Normal Bad = i_i] S A v
paste # rormatpainter | B £ U 7| B - & - A - 6 Merge & Center - $ - % + | %8 3% F;‘::!E‘tlﬂn";" FGT:E?: = Good Neutra l:l | == De\’ete e ?\i:rét S':;Ted:t&'
Clipboard Font Alignment Number cCells Editing
€26 - F ~
A B [oF D E F N o P Q R S
1 Select Pond: 0903
Remove the x in column A if there is no Write to PI | Don't forget - CHANGE TIME TO WRITE to date at time sample was taken
5 entry to upload for that tag
~ ~ ~
== Pl Tag (Do not edit - use the “Select Collection Time Value Comment Result Notes Current Value
. Pond:" cell to switch ponds)
4 x CB:0903_Collection 10/30/2012 8:17|AM, RZ Person who collected the data 29-Oct-12 08:23:00 JP, RL
5 x CB:0903_Depth 10/30/2012 8:17 9.625 Inches 29-0Oct-12 08:05:00 8
6 x CB:0903_Temperature actual 10/30/2012 8:17 89 Temperature of pond at reading 29-Oct-12 08:23:00 9.100000381
7 x CB:0903_pH 10/30/2012 8:17 10.02 pH from PLC 29-Qct-12 08:23:.00 9.940999509
8 10/30/2012 8:17 Omega 500F or Bravo 22-0ct-12 07:22:00 x
9 10/30/2012 8:17 0 dose in ppm 22-Oct-12 07:22:00 0
10 x CB:0903_Nitrogen Source 10/30/2012 8:17|Sodium Nitrate Major source of NO3 22-0ct-12 07:22:00 x
11 x CB:0903_Nitrogen added 10/30/2012 8:17 1150 Amount added (pounds; liters if liquid source) 22-Oct-12 07:22:00 0
12 10/30/2012 8:17 Major source of PO4 22-Qct-12 07:22:00 x
13 10/30/2012 8:17 0 Amount added (liters) 22-Oct-12 07:22:00 0
14 10/30/2012 8:17 Source of alkalinity 22-Qct-12 07:22:00 x
15 10/30/2012 8:17 0 Amount added (Ibs) 22-Oct-12 07:22:00 0
16 x CB:0903_Trace added 10/30/2012 8:17 23 Amount added (liters) 22-Qct-12 07:22:00 0
17 10/30/2012 8:17 Major source of Postassium 22-0ct-12 07:22:00 x
18 10/30/2012 8:17 45 Amount added (Ibs) 22-Oct-12 07:22:00 0
19 x CB:0203_lron added 10/30/2012 8:17 0 Amount added (liters) 22-0Oct-12 07:22:00 0
20 10/30/2012 8:17 0 Amount of water added (gallons) 23-Oct-12 15:05:00 29620
21 10/30/2012 8:17 0 Volume Split (gal) 22-Qct-12 07:22:00 o]
22 10/30/2012 8:17 Saurce or target of split 22-Oct-12 07:22:00 x
23 10/30/2012 8:17 o] Volume harvested (gal) 23-Qct-12 10:59:00 14729
24 x CB:0903_Strain 10/30/2012 8:17|Apolio Strain name or number 29-Oct-12 08:23:00 apollo
25 |x CB:0903_Media 10/30/2012 8:17|Apollo Media name (Apollo, IABR10, etc_) 29-Oct-12 08:23:00 apollo
26 B ()~
27
28 -
447 ¥ WriteToP1 ~Sheeti %2 4 3

Select destination and press ENTER or choose Paste
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Sapphire: Real Time Pond Monitoring (PLC Data)

Sapphire Energy, Inc. Las Cruces Test Site Pilot Pond Status -
Confidential and proprietary P15 P16 00107
P25 Media® |ABR-BAL3-101 P19 Media® |ABR-10AL3-101 P1 Temp 7¢ Media® IABR-10AL3-101 Media' IABR-6AL3-101
p 76
60239 co2min 0 Paddle . 00107 co2min: 110 Paddis . 00107 pH @o Fadde [ ] Temp 118 Temp 55
Temp: 8.8 Dry Wigg/l) 0.69 Temp: 9.0 Dry Wiig/l) 0 60 " y 76 CO2 gy . )
Th 83 Depthimm) 197 . oo Depthimm): 255 s02 . Depthimm): 17 pH: 9.0 pH: 9.9
P2 Temp 100 oo, @B cozmin 0 cozmin 0
pH  gg 2dde ry Wiia/l): 0.6 oy Weta/l)
P26  Media IABR-GAL3-101 P20  Media: IABR-10AL3-101 oot07 coz o Dry Wi(g/l): 0.60 Dry Wi(g/l): 0.13
60230 ozmin 0 Paddie ) 00107 cozmin. 0 padde ) Depth(mm) 160 Depthimm) 274 Depthimm)- 150
Tomp 85 064 ® Temp 124 Dy Wig) 0,60 co: @ Pa Te T2 pog, ® Conductivity 12 60 yS/cm Conductiity 1180 pSicm
9 W o epth( 5 5 8.8
oor07 co2 g Paddle . coz . Paddle . co2 .
Depth(mm) 147
P27  Media IABR-GAL3-101 P21  Media IABR-10AL3-101 pH 30-Oct-12 09.30:27 pH 30-Oct-12 08:30:27
60239 co2min: 0 Faddle . 00107 CcO2min: 127 Paddle . P4 Media: APOLLO
Temp: 8.6 Dry Wi(g/l): 0.73 Temp: 9.6 Dry Weig/): 0.52 APOLL CO2min: Bad Paddle 0
pH 9 Depth{mm) 202 coz . pH 88 Depth{mm} 247 coz . Temp: Bad Dry Wi(g/l) 023 08
pH Bad Depth(mm}: 160 co2 ﬂ;‘ /\l f\'\‘/
- pe
P28 Wedia ABRAALIIOL P22  Media REDUCED A;:‘L“\ﬂ?. P5 Mada APOLLO \s /1 \/
60239 co2min: 0 @ APOLL cozmin: 0 APOLL Cozmin Baq | Paddle
Temp: 8.6 ry Wig/) 0 66 Temp: 252 Dry Wtig/)) 0.6 Dry Wi 021 -59 haurs 4 -58 haurs El
pH 9.4 Depth{mm). 201 coz . pH 88 Depthimm). 210 coz2 . Teme B Bopth(ram): 160 coz2
pH: Bad s ) g Temp 30-0c112 0830 27 Temp 3000t 12 00 30 27
P29  Media: IABR-10AL3-101 P23  Media REDUCED APOLLO P6 Media APOLLO ]
. . Paddla . . Paddle . i Paddls -
60239 cozmin 0 APOLL cozmin 0 APOLL cozmin Bad 7 , )
roners Dy Ve 6.65 o235 Dry wiloh) 0.68 o Bud Dy Wit 6.1 A \
pH 8.4 Depthimm} 202 co2 BH B & Depthimm) 190 co2 oM. Bad 2p 180 coz 13 - Y
: ® - °® ‘ : A N/A
- 4 1 ) s
P30  Media: IABR-10AL3-101 P24  Wedia REDUCED APOLLO PT Wedia: 1ASR-1DALZ-101 Paddie ) hours 4 hours 4
60239 co2min: 0 pasas @) APOLL Cozmin: 0 oy 00107 ot 5,
Temp 92 Dry Wt(g/l)- 063 Temp 247  Dry Wi/l 063 Temp: Bad Y i 148 0z
pH 93 Depthimm) 203 co2 . pH 87 Depthimm) 195 co2 . pH: Bad Depthime 9 co2
P8 Media IABR-10AL3-101 " PO Media IABR-BAL3-101 ;ﬁmmvhmﬂmﬂ
) Staain
Strain: 00107 Strain: 61251
99999
Temp 159 CO2min: 0 Tomp 9.0 02 E P17
pH B4 B‘a’\:‘hl'-ln‘\qw;: g 1 88 B-e,‘ln“-'ll‘:wn‘; 22, ~ » Flow rate (gpm) 10625 COZ sidestream pump . Co2 on .
Tomp 7y ~ i i i
. o . o 30-0c1-12 09 30 27] [Tem; 0-0ct-12 09 3027
Paddle . co2 . Paddle . Media IABR-10AL3-102
Temp: 146
pH 88 § /o
el o8 / <
Current Temperature(C): 17 Max Temp(C): 17 P Yy Dry Wilgd): 0.52 )
/Nl Depth(mm}: 280
Perct. Humidity: 15 Min Temp(C): 8 y ' - E fours E]
4 P(C) Mo e Conducthity: 1260 pSicm
Current Wind Speed (mph): 7 Wind Direction: NNW 10 N
30-Oct-12 09 30 2
Gust Speed (mph): 10 Rainfall: 0.00
< >

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 10



Sapphire: 60 Day Pond Monitoring

Strain: apollo
Media: apollo

PAM Yield : [Individuals]

60d temperature

9/7M12 9n4nz

1013002012 10:41:29 AM

TLE -

101212

Dry Weight : [Individuals]

*E.Temp

Depth : [Individuals]

Conductivity : [Individuals]

13 ChartTag: E.YIELD AVG (PAM READ 5 ChartTag: EDW/TSS Sigma: 19 Chart Tag: EDEPTH Cpk = CharTag: E.CONDUCTMITY
FwFm AVG Yield (PAM Re DW/ITSS Cpk Depth TDS (ppthousand)
value 0.40300 value 071330 Value 8 =] value: 147
0.43027  0.56742 Slgma: 0.02286 032891 1.02227 | Eng. Units: a.L Sigma. 0.88952
BE (= | =
0.65. 20
0o 19.7165
06 ﬁ 9.56171 19
08
s A /\ 778267 13 17.9582
o P bl oA [l e A AN souma ||| .
0.5]% #x 0.49385 Mot enough samples
\1 v *\/* s ] K 05 \_f oz = 16.2
0.45- 0.45313 oe oz
14.4417
o4 - 14-
an PN am
9/4/2012 7:04:00 PM  10/28/2012 8:49:00 AM » 9/4/2012 7:04:00 PM 10/25/2012 9:07:00 AM »| 9/4/2012 7:00:00 PM  10/29/2012 8:05:00 AM » /412012 7.04:00 PM 10/19/2012 8:14:00 AM »
Mitrates : [Individuals] Nitrites : [Individuals] Phosphates : [Individuals] Alkalinity : [Individuals]
n Chart Tag: ENITRATES Sigma: 4 ChartTag: EMITRITES Sigma 5 Chart Tag: EPHOSPHATESSigma Chart Tag: EALKALINITY Sigma:
Mitrates Cpk: Nitrite s Cpk: Phosphates Cpk: Alkalinity Cpk:
Value: 218.800 Value 40 value 43.9000 Value 253700
111632 891452 | Eng Units: ppm 20.4176  56.8006 | ENG. Units: ppm 33248  73.3085| ENg. Units: ppm 219.480 295624 | Eng. Units: ppm
= 56.8006 733088 282 934
600 s e 280
66.6113
o0 557.090 el 50.7367 66 7 /\ 270.245
59.9140
400 f\ S “ 446729 - 260 - e
S \/ 4 38.6091 53.2167 \J 244867
200 325453 48 240
314 46.5194 sEm T
200 222728 26.4814 o
39.8221
100 224 20.4176 e P =0 ~ Frak
55.5474 [— [rm— 331248
P N Ol o a
0%%91412012 7:04.00 PM  10/25/2012 3:07-00 AM . 300412012 7:04:00 PM 10/25/2012 9:07:00 AM 9/4/2012 7:04:00 PN 10/24/2012 8:22:00 AM p. 10/1/2012 7:44:00 AM  10/25/2012 9:07:00 AM

|
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Sapphire: Harvest Area Graphics (PLC Data)

Sapphire

Energy




Sapphire: Harvest Area Monitoring

Sapphire Energy, Inc_ Wind Speed: 14..mph

Wind Gusts: 29 mph
IABR Process Summary v2 Wind Direction: Wsw
Confidential and proprietary Humidity: 13 %

DAF Fesa Pump Fiow Rie

DAF Feed

SN Return |

S00dam 10242012 21516843 PM

OSlsoft. REGIONAL SEMINARS 2012

Temperature Actual: 27 C  CO2 Month Usage: 3094.21
Temperature Max: 28 C
Temperature Min: 12 C

DAF Fesa Sump Lael

10242012 2151653 PM

© Copyright 2012 OSilsoft,
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Sapphire: What Did We Learn

«  Starting small worked for us

— Staged deployment of the system to match the staged system ramp-up at our commercial demonstration
facility

— Matched existing reports at our Las Cruces reports before building new ones allowed people to trust the
system

— Did not try to “over-automate” data entry where processes weren’t well defined

+ Defining Data Elements is hard and took time to get consistent across our sites

« Being able to see what is happening in the field real-time anywhere is invaluable
— Same data is available to everyone ~ we’re removed multiple sources
— More process dependent than people dependent for reports and graphics
— Earlier identification and action around issues

— Remote troubleshooting when we were doing activities for the first time at our commercial demonstration
facility

« Continuing to rely on expertise from Rovisys for system improvements and changes as we build
knowledge

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSisoft, LLC. 14



Sapphire: What’s Next with OSlsoft’s Pl System?

* Expanding the user base at our test facility and
continuing to remove dependency on Excel

spreadsheets

« Evaluating next steps:

— Lab Data into Pl System
— Handhelds and Pl Manual Logger for daily data collection

— Extraction data into the system so we can see from “green
ponds through black oil”

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSisoft, LLC. 15



Sally Taggart

Contact Information:
sally.taggart@sapphireenergy.com
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