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INTRODUCTION

The PGC1000 is a compact gas chromatograph (GC) which measures C1 through C9+,
inert gases and H2S in hydrocarbon processing streams. The PGC1000 needs no shelter,
no instrument air and requires reduced maintenance and troubleshooting. This document

quantifies many of the capital and operational PGC1000 cost-savings when compared to

using a classic GC. A 15-year GC product life is assumed in the analysis for select examples.
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PGC1000 COST-SAVINGS SUMMARY

The table and graphics below summarize the PGC1000 cost-savings (capital and operational) when compared to a classic gas
chromatograph (GC). A classic GC is one where valves, detectors and ovens are separate, instrument air is required, and a
shelter is needed. The shelter is required to protect the GC from moisture and to maintain ambient temperatures for optimal GC

performance. The project size is for 6 GCs (accommodating a typical mid-size shelter). See summarized charts below.

Capital Cost-Savings

Parameter 6 PGC1000 Cost-Savings $60,000

6 GC Units & Shelter £ $412,300 .. $50,000 B rcci000
Transportation fo China  : $6,684 @ e .. $40,000 B Clossic GC
Training (2 persons) et 3120200 .. $30,000

Total savings $431,384 $20,000

*Note: 6 GCs & shelter costs hgve been reduced in the graphic by a $10,000

factor of 10 to fit all categories. $0

*Table is the GC type costs difference. Graphic shows the raw numbers B 6 GCs Transportation Training

for 6 GCs for each category. & Shelter

Operational Cost-Savings

Parameter Annual PGC1000 Cost-Savings for 6 Units

Shelter HVAC Utilit : $8,400 *Note: Over a 15-year product life, this number grows to $1.68 million.
.(E;r.;'ier Gas Usc:ge" $2 1000 *PGC1000 spare parts are more expensive because of the product’s modularity.
99‘|.i‘braﬁon Gas U§‘oge $] 9380 ;?;Siz?:r’il;ﬂrisc,v\ is one part and includes the columns, valves and
Instrument Air $9,461 *Table is the costs difference. Graphic shows the raw numbers for 6 GCs
.I;.c;\‘/;/‘er Consumptio}\ 3“5‘5.‘2,064 ..... for each category.
.I.\‘/.\;i‘ntenonce N ;.5‘15.‘50,400 .....
Spare Parts (s7s9)
Totu| savings H $1 09.946

$70,000

$60,000

$50,000 M rcci000
$40,000 B Clossic GC
$30,000

$20,000

$10,000
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In addition, there is an expected plant revenue generation the first year. This is derived from 2 additional weeks of product due to

earlier GC startup. For a Greenfield 800,000 ton ethylene plant, it equates to generating $34.9 million more revenue in year

one. One could expect more limited revenue gain from an existing operation. However, a 10% efficiency gain is $3.5 million.

See summarized charts below.

PGC1000 Early Startup Financial Impact for Greenfield Plants

800,000 ton/yr. = 725,748 metric ton/yr. plant

$2,489,415x 14 = $34,851,810 ($34.9M) for 2 weeks

*An existing ethylene plant throughput efficiency improvement of 10% for 2 weeks = $3.5M

Please turn over for full article
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INTRODUCTION

As manufacturing demands increase, regulation tightens and analytical human resources become harder to secure, the need to
find viable solutions to plant analytical challenges are intensified. The purpose of this document is to encourage PGC 1000 plant
use when operationally feasible in order to maximize operational efficiency and profitability over the product life of the GC. GC

product life is expected to be 15 years. A summary of PGC1000 cost-savings are evaluated below.

PGC1000 COST-SAVINGS COMPARISON EVALUATED

GC unit cost

Shelter (including engineering, installation and HVAC utility costs)
Shipping/transportation (domestic & international)

Training

Carrier gas usage

Cal blend (calibration) gas usage

Instrument air

Power consumption

Maintenance schedule and service rates

Spare parts

PGC1000 INTANGIBLE BENEFITS
The PGC1000 also provides significant intangible operational benefits. These intangible benefits offer customers value through
convenience, flexibility, enhanced quality and time-savings. They include:

Reduced spare parts inventory management.

Labor flexibility, increasing the number of analyzers a tech supports with simpler training, servicing & troubleshooting.

A reduced GC footprint for greater plant design alternatives.

Mitigated environmental impact with the solar power option.

Pre-defined (repeated) and pre-tested PGC1000 applications, providing consistent performance from unit to unit.

Standardized and cost-effective sample handling systems four options). Custom sample handling systems are still much lower.
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PGC1000 EARLY STARTUP REVENUE IMPACT

During a Greenfield plant GC startup and commissioning period, because the PGC1000 does not require a shelter, the customer
can be operating two weeks sooner than with a classic GC. It takes 3 weeks on average to install and commission a classic GC.
The PGC1000 takes one week or less to install and commission. This translates into 2 weeks of added revenue during the first year.
For an 800,000 tons/yr. new ethylene plant, two weeks of additional operation can mean $34.9 million in ethylene product.

Existing plant revenue is considerably less, but is still impacted by greater efficiency.

It should be noted, while the PGC1000 offers process customers enormous operational savings, the application scope is more
limited than classic GCs. This is many times due to the PGC1000's operating range of 0° to 1312 F. To expand the operating
environment beyond this, a Sun Shade would be needed for higher temperatures and an environment enclosure for colder

temperatures (down to -402 F). Both solutions add approximately $4,500 per PGC1000 unit.

CAPITAL EQUIPMENT COSTS
The project size of 6 GCs was selected to reflect the use of a mid-size shelter. Capital costs are the initial (one-time) expenditures

to purchase and install a process GC. The detailed capital equipment costs comparisons for a project which entails 6 classic GCs

and 6 PGC1000s, are below.

GC Unit & Shelter Costs (Example is for 6 GC units)

Unit Costs ! Classic GC : PGC1000

Average Unit cost £ $50,000 x 6 = $300,000 £ $20,000 x 6 = $120,000
Shelter 110" x 16' shelter @ $500 sq. ft. = $80,000 £ $0

Sample transport 6 x $5000/each GC = $30,000 ) $0

Sample system £ 6'x $10,000/each GC = $60,000 ” £6x$1,700=$10,200
Installation & commissioning $300,000 x 15% = $45,000 N $2,500x 6 =$15,000
Engineering costs $300,000 x 15% = $45,000 H $0

Total Cost: £ $560,000 ” £ $147,700

PGC1000 Savings £ $412,300 ” :

*Note: The sample transport and sample system cost estimates for classic GCs, were sourced from JJ Gunnell, ExxonMobil Chemical Company’s white paper titled, “Process
Analytical Systems: A Vision for the Future.” The white paper was presented at the fourteenth annual IFPAC Conference. Installation costs are at 15% of the project based on an
article in Hydrocarbon Processing magazine, “Process Gas Chromatography: Avoid the Iceberg of Hidden Expenses,” that estimated classic GC installation costs are between 15-
20% of a project. Project engineering costs related to the shelter are at 15-18%. 15% was chosen for the above example. Engineering costs involve bringing a physical structure
(shelter) to an industrial p\ant.

*PGC1000 operating range is O to 13 1F. To expand the operating environment beyond this, a Sun Shade would be needed for higher temperatures and an environment enclosure

for colder temperatures (to -40F). Both solutions (sun shade and environmental enclosure) would add approximately $4,500 per PGC1000. This would translate into an additional
$27,000 for the example above. The PGC1000 solution savings would be reduced from $412,000 to $385,000.
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Transportation Costs (Example is for 6 GC units)

Transportation Costs Houston, TX Beijing China
PGC1000 F6x$86=9516 6x$333=$1,998
Classic GC [ 6x$644=$3,864 L 6x$1,447 = $8,682
PGC1000 Savings £ $3,348 ($558/unit) £$6,684 ($1,114/unit)

*Note: Transportation costs for the classic GC include crating to protect the unit. Given the size and weight of the PGC1000 unit, crating is not required. For the shipping costs
comparison above, the domestic and international destination points originate from Bartlesville, OK.

Training Costs

Training™® Classic GC

: PGC1000

Basic GC training class (Level 1) $2,000 per participant

$1,000 per participant

Advanced GC training class (Level 2) $2,000 per participant

$1,000 per participant

Maxum Il Analyzer Network $2,000 per participant $0

Maxum MaxBasic Programming $2,200 per participant $0

Total: $8,200 per participant $2,000/ participant
PGC1000 Savings £ $6,200 per participant :

Two Technicians Trained $12,400

*Note: Unlike most classic GCs, the PGC 1000 does not require additional training for networking and software programming. The product is simple enough that these topics are
covered in basic and advanced PGC1000 training courses. This results in half the training cost for GC training.

EARLY STARTUP REVENUE IMPACT

While many plants focus on product cost and the associated installation, timing of the installation can be equally important. A
faster installation can have a significant impact on the bottom-line. For example, a typical ethylene plant produces 725,748
metric tons (800,000 tons) per year. Platt Global Petrochemical Index (PGPI) price for ethylene in November 2012 was $1,252
per metric ton. The chart below shows the financial impact of enabling a plant to analyze and ship ethylene product in 1 week

versus 3 weeks (2 weeks earlier).

PGC1000 Early Startup Financial Impact for Greenfield Plants
800,000 ton/yr. = 725,748 metric ton/yr. plant

725,748 ethylene metric ton/yr. /365 days/yr. = 1,988 ethylene metric ton/day

1,988 ethylene metric ton/day x $1,252/ethylene metric ton = $2,489,415/day

2 weeks = 14 days

$2,489,415x 14= $34,851,810 ($34.9M) for 2 weeks

*An existing ethylene plant throughput efficiency improvement of 10% for 2 weeks = $3.5M
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OPERATIONAL COSTS

Operational costs are on-going and extend to the life of the product. Most GCs can expect a product life of 15 years.

The annual operational costs are multiplied by this amount to obtain the total operational costs over the life of the GC.

Operational Costs (Example is for 6 GC units)

Annual Operating Expense Classic GC PGC1000 Operating Difference
Shelter HYAC Monthly * : $700 x 12 = $8,400 i $0 | 58,400
Carrier Gas Usage™ 8 helium bottles (300 size) per GC 1 helium bottle (300 size) per GC $21,000

each year at $500/bottle = $4,000
6 GCs x $4,000 = $24,000

each year = $500
6 GCs x $500 = $3,000

i Size 300 cal blend bottle every
4 months at $1,200 per bottle =
$3,600/yr. per GC

| 6 GCs x $3,600 =$21,600

i Size 48 cal blend bottle once a year
at $370 per bottle = $370/yr
{6 GCs x $370 = $2,220

419,380

Instrument Air*

£ 1,000 scf=28,317 L :
£ $0.80/28,317 Lx 100 L/min = $0.003 |
| $0.003/min x 1440 min/day x 365
| days = $1,577 per GC x 6 = $9,461

§$o

9,461

GC uses 500 watts @ steady state
| 0.5 kw x 8760 hr/yr x$0.08kwh
| = $350 per GC

$350/GC x 6 =$2,100

GC uses 8 watts @ steady state

£ 0.008 kw x 8760 hr/yr x$0.08kwh
=$6 per GC

$6/GCx 6=$36

2,064

Maintenance* * * 12 service calls x 4 hrs./call = 48 hrs 4 service calls x 2 hrs./call = 8 hrs $50,400
48 hrs./yr x $200/hr. = $9,600 yr/GC : 8 hrs./yr x $150/hr. = $1,200 yr/GC 6
6 GCs x $9,600 yr/GC = $57,600 GCs x $1,000 yr/GC = $7,200
Spare Parts $$1,200x6=$7,200 :$7,959 :
Annual Total: £ $130,361 £ $20,415 £ $109,946
Savings on 15yr. GC Product Life 15x$130,361=$1.96M 15 x $20,415= $306K $1.65M

*Note: The shelter HVAC utility bill estimate is provided by a large petrochemical company. Monthly utility costs are $400 - $1,000. A median number of $700/mo. was chosen
to reflect a mid-size shelter. “Avoid the Icebag of Hidden Expenses” article notes instrument air is $0.80/1,000 scf. Instrument air requirements should go up for FID and FPD

applications.

**A classic GC helium bottle is expected to be changed out every six weeks. This equates to 8 bottles a year.

Maintenance Costs

***Maintenance Classic GC PGC1000
Maintenance Schedule Monthly Quarterly
Average Time Spent Servicing Unit 4 hours 2 hours
Service Rate $200/hr $125/hr

***Note: Instrument air is needed for air bath heated classic GCs. Cost for instrument air is on average $0.80/1,000 scf. The u

GCs. Example above uses 100 L/min.

sage rate falls within the usage rate of the top classic

* A monthly maintenance schedule for classic GCs is highly recommended for FID and FPD applications. Conv. monthly TCD maintenance is typically recommended, but is optional.
Tech travel expenses for more frequent visits should also be considered.*PGC1000 operating range is O to 131F. To expand the operating environment beyond this, a Sun Shade
would be needed for higher temperatures and an environment enclosure for colder temperatures (to -40F). Both solutions (sun shade and environmental enclosure) would add
approximately $4,500 per PGC1000. This would translate into an additional $27,000 for the example above. The PGC1000 solution savings would be reduced from $412,000 to
$385,000.
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SPARE PARTS

Spare parts costs over the life of the analyzer can be considerable for the classic GCs: Assuming the 6 PGC1000s are the same
application, itis recommended to hold $7,959 in spare parts to support one year of service requirements. A customer can expect
to incur on average $1,200 annually for spare parts per classic GC. For 6 classic GCs this comes to $7200. For spare parts, the

largest cost-savings is the use of simplified PGC1000 spare parts to reduce maintenance downtime and troubleshooting.
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REFERENCES

Shelter Square Footage Cost & GC Number Housed. Sunshade & Environmental Enclosure
Bob Cook, Totalflow Chemist (former Siemens Chemist)

Shelter Monthly HAVC Utility Rates
ExxonMobil Chemical, LA

Sample Systems & Sample Transport Costs
“Process Analytical Systems: A Vision for the Future” by JJ Gunnell, ExxonMobil Chemical Company, UK
http:/ /www.infoscience.com/JPAC/ManScDB /JPACDBEntries/ 1014395916.pdf

Engineering & Installation Costs

“Process gas chromatography: Avoid the iceberg of hidden expenses” by M. Gaura, Emerson Process Management, TX
http:/ /www?2.emersonprocess.com/siteadmincenter/PM%20Rose-
mount%20Analytical%20Documents/GC_Article_HydroCarbon_Processing_201110.pdf

Transportation Costs of PGC1000 and Classic GC
Brenda Easter, ABB Transportation Supervisor, Import/Export Control Administrator & Amanda Parsons, Import/Export Coordinator

Early GC Startup Revenue

Platts Global Petrochemical Index for ethylene price, http://www.platts.com/newsfeature /2012 /pgpi/ethylene “Global Ethylene Plant Capacities to
Rise”

Article, http:/ /www.mrcplast.com/news-news_open-181450.htm|

Costs and Usage Rate of Calibration Gas
Merle Bell, ABB Project Manager and Calvin Henson, ABB Production Manager

Carrier Gas Costs and Usage Rates
Richard Oder, ABB Senior Buyer and Michael Roecker, ABB Lead Chemist (formerly with Siemens)

Instrument Air Usage & Costs
Yokogawa Specification Sheet, http://www.yokogawa.com/an/download/general /GS11BO8AO1-01E.pdf
Siemens Specification Sheet, http://www.novatech.ca/DATA/DOCUMENT/278.pdf

Siemens MAXUM Il Training Costs
http:/ /w3.usa.siemens.com/us/internet-dms/ia/AppliedAutomation/AppliedAutomation /docs/PABU-00002-0111v5.pdf

Maintenance Schedule and Service Rates
Greg Smith, ABB Service Manager and Michael Roecker, ABB Lead Chemist

Spare Parts
Greg Smith, ABB Service Manager and Bob Cook, ABB Chemist

For more information on ABB measurement products, please visit:
hitp:/ /new.abb.com/products/measurement-products/upstream-oil-and-gas
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