
 

 © Copyright Statement  
 
All rights reserved.  All material in this document is, unless otherwise stated, the 
property of FPC International, Inc.  Copyright and other intellectual property 
laws protect these materials.  Reproduction or retransmission of the materials, in 
whole or in part, in any manner, without the prior written consent of the copyright 
holder, is a violation of copyright law. 



Cominco Alaska, Inc., Red Dog Mine Powerhouse Trial
of

FPC-l Fuel Performance Catalyst

FINAL REPORT

Prepared by UHI Corporation
Provo, Utah

and
FPC Technology

Boise, Idaho

February 24, 1995



TABLE OF CONTENTS

I. Introduction

II. Discussion of Carbon Mass Balance Method

Correction for Fuel Density

Correction for Barometric Pressure

1

1

III. Accuracy of the Two Test Methods

IV. Discussion of Powerhouse Data for the Baseline and Treated Fuel Tests

Exhaust Gas Temperature

V. Discussion of Bacharach Smoke Method

VI. Discussion of Fuel Consumption Results

VII. Conclusions

Appendices

2

2

3

4

4

ii



I. Introduction

FPC-1 Fuel Performance Catalyst is a burn rate modifier (catalyst) proven to reduce fuel
consumption and increase engine horsepower in several recognized, independent laboratory tests,
and several hundred independent field trials. The catalyst speeds the rate of flame propagation,
and therefore, is particularly beneficial to engines wherein engine design and/or operation type
contribute to efficiency loss.

Although innately more efficient than high-speed engines in mobile equipment, dozens of genset
trials have shown the use of FPC-1 creates fuel consumption reductions in the range of 3.0%
to 4.5%. Some seventeen tests in medium-speed diesel engines running on light fuel oil (# 2
diesel) have demonstrated an average reduction in fuel consumption of 3.52 % with FPC-1 fuel
treatment. Further, a test of FPC-1 conducted Southwest Research Institute in a 2500
horsepower, medium-speed, turbocharged genset, showed the catalyst created a nearly 2 % gain
in efficiency. Combustion experts agree that a 2 % gain in a test and engine of this type will
translate to a 3.5 % to 4.5 % gain in a similar engine operating in the field.

The catalyst also has a positive impact upon the products of incomplete combustion, primarily
soot (smoke) and carbon monoxide, a fact which further confirms the catalyst improves the rate
of combustion.

The intent of the current trial at Cominco Alaska's Red Dog Mine is to determine the degree
of fuel consumption reduction created by the addition of FPC-1 to the arctic diesel fuel supplied
to the powerhouse. The test methodology for determining fuel consumption uses both the
"carbon mass balance" (CMB) and powerhouse data from the control panel and in-line fuel
flowmeters.

The CMB method measures the carbon containing products of the combustion process (C02,
CO, HC) found in the exhaust, rather than directly measuring fuel flow into the engine. The
CMB also makes possible the determination of FPC-1 's effect upon regulated emissions,
specifically smoke and carbon monoxide (CO).

This report summarizes and compares the baseline and FPC-1 treated fuel rates of consumption
and emissions data for Units # 2 and # 5, both Wartsila 16V32s. Unit # 2 has a different
camshaft and injection timing than Unit # 5, a design that sacrifices efficiency for reduced
emissions of oxides of nitrogen (NOx). Unit # 5 has proven to be more efficient (approximately
8%) than Unit # 2.

II. Discussion of Carbon Mass Balance Method

The CMB uses state-of-the-art, non-dispersive infrared analysis (NDIR) and the measurement
of carbon containing exhaust gases to determine fuel consumption indirectly. The method has
been central to the EP A Federal Test Procedures (FTP) and Highway Fuel Economy Test
(HFET) since 1974, and is internationally recognized.
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The exhaust gas data collected during the baseline and treated fuel carbon balance tests for Units
# 2 and 5 are summarized on the attached computer printouts (Appendix 1). From these data,
the volume fraction (VF) of each gas is determined and the average molecular weight (Mwt) of
the exhaust gases computed. Next, the engine performance factor (pf) or the carbon mass in the
exhaust is computed. The pf is finally corrected for exhaust temperature and exhaust pressure
velocity (exhaust density), and intake air pressure (barometric) yielding a engine performance
factor (PF) or carbon mass flow rate corrected for total exhaust mass flow. The PFs are shown
on the bottom of the computer printouts found in Appendix 1. A positive change in PF equates
to a reduction in fuel consumption.

The CMB calculations and legend are found on Figure 1 under Appendix 7. A sample
calculation is found on Figure 2, also under Appendix 7.

Correction for Fuel Density

The treated fuel PF (PF2) must be corrected for any change in fuel density (measured as specific
gravity), and therefore, energy content. The baseline fuel density is used as the reference. The
correction factor (if applicable) for fuel density is shown on the treated fuel database computer
printouts.

Correction for Barometric Pressure and Ambient (intake air) Temperature

The barometric pressure is used in the calculation of both the baseline and treated fuel PFs.
These pressure readings were taken at the airport in Kotzebue and corrected for the altitude (970
feet elevation) at the powerhouse. This approach was discussed with and approved by Mr.
Harmon Ranney, Environmental Coordinator. The correction is made as follows:

* barometric pressure sea level - (970/1000)(.11) = atmospheric pressure corrected for altitude

The corrected barometric pressure is shown on the treated fuel computer printouts.

Ambient temperature changes are corrected for in the calculation of the exhaust mass flowrate
since changes in intake air temperature will be reflected in the exhaust temperature.

III. Accuracy of the Two Test Methods

The CMB data and test method have proven to be accurate to + 1% . The accuracy of the
powerhouse flowmeters is approximately + 4 %, although the accuracy of the method is
improved by collecting a large body of data over multiple test runs. The CMB also collects
considerable data. Therefore, the CMB is the more accurate of the two methods and is more
likely to reveal the actual rate of fuel consumption.

For example, during baseline testing of Unit # 2, back-to-back baselines were conducted in an
attempt to stabilize engine load. All factors influencing fuel consumption at a given power
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output were measured. The powerhouse data indicated the load was reduced approximately 5 %
(see powerhouse data on Table 1, Appendix 2) during the second baseline, yet the flowmeters
were unable to register a change in fuel consumption. The CMB, on the other hand, showed
a fuel consumption reduction of 1.40% (see computer printouts, Appendix 3), a change that
more closely reflects the reduction in power output of the engine.

Given the accuracy of the two methods, this would be expected. It is less likely that the
flowmeter, having an accuracy of ± 4%, would register a 1% change.

IV. Discussion of the Powerhouse Data for the Baseline and Treated Fuel Tests

Both engines were tested over a fifty (50) minute period for both the baseline and treated fuel
runs. Data points were taken every two and one-half (2.5) minutes. Stop watches were used
to synchronize the start of data acquisition and to ensure readings were taken at the same time
and at the nominated interval (2.5 minutes).

While the engines were operating under a fixed load (in droop), the following powerhouse data
were recorded:

Exhaust temperature (stack A and B, after Turbo)
Megawatts (MW)
KVAR
Amps
Megavoltamps (MVA)
Power factor (PF)
Kilowatt hours per gallon of fuel (KwhiG)
Gallons of fuel consumed per five minute interval
Gallons per minute (gpm)

These data from each test run are compiled on Table 2, Appendix 4.

Exhaust Stack Temperature

Typically, exhaust gas temperatures are taken at the same point as the exhaust pressure velocity
and exhaust gas readings when using CMB. However, the heat recovery system made accurate
measurement of engine exhaust temperature impossible. Therefore, exhaust gas temperature
readings at the turbocharger and prior to the heat recovery system, were used in the CMB
calculations to correct for changes in total exhaust mass.

V. Discussion of the Bacharach Smoke Spot Method

Smoke is a product of incomplete combustion, and as such, is a measure of engine efficiency.
Smoke is simply unburned fuel droplets not consumed during the final phase or tail of
combustion when combustion temperatures are significantly lower, and most of the oxygen in
the combustion chamber has been expended. The FPC-1 catalyst improves the oxidation of these
fuel droplets, extracting more useful energy and reducing smoke emissions.
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Baseline smoke density was determined using the widely accepted Bacharach Smoke Spot
method. The Bacharach method draws a specific volume of exhaust gas through a standard 5
micron filter medium. The particulate in the exhaust gas sample collects on the surface of the
filter medium. The surface is darkened by the particulate according to the density of the
particulate in the exhaust sample. The greater the particulate density, the darker the color. The
Bacharach smoke scale ranges from 0 to 9, with 0 being a white, particulate free filter, and 9
being a completely black filter.

The smoke spot numbers are relative smoke density numbers for each engine tested and can be
used to determine any change in smoke emissions when compared to FPC-1 treated fuel. A
comparison of the baseline and treated Smoke Numbers (shown on Table 3, Appendix 5) indicate
the use of FPC-1 created an approximate reduction in smoke density of 20 %. Smoke reductions
in other genset trials average 19.5 %.

VI. Discussion of Fuel Consumption Results

Unit # 2

Unit # 2 was the only engine tested with fuel under full FPC-1 treatment (January 29 and 31
powerhouse data, and January 31 CMB data). The test runs for both engines on February 19th
were done on partially treated fuel. This was due to a problem with the metering pump. As
near as could be determined, the fuel treatment rate during the test runs was approximately one
third of the 1:5000 mixing ratio recommended by the manufacturer (see Discussion of the Effect
of Mixing Ratio under Section VII).

The uncorrected powerhouse data (not including the run on partially treated fuel) for Unit # 2
indicates an average fuel consumption reduction of 1.79% {(1.41 % + 1.65% + 2.31 %)/3} for
the three treated fuel test runs (January 29 and 31). The test run of January 29th (1.65%)
cannot be corrected for fuel density. Both test runs on the 31st have fuel density data. The
average uncorrected percentage change in fuel consumption for the two treated fuel runs on the
31st is 1.86% {(1.41 % + 2.31 %12).

Fuel density was 0.25% lower (correction factor for gallons consumed= 0.9975) and intake air
temperature was 4.5 degrees C lower (correction factor = 0.9955, see explanation of correction
factor on Figure 3, Appendix 7). The two factors combine to correct the powerhouse data
collected on the 31st towards a greater reduction in fuel consumption. Therefore, the
powerhouse data collected from tests run on Unit # 2 on the 31st of January indicate an average
fuel consumption reduction with FPC-1 treated fuel of 2.53 %.

The first treated test run on the 31st reproduced the baseline engine load more closely than the
treated test of the 29th or the 2nd treated test of the 31st. The fuel consumption reduction was
the greatest during this test (2.31 % uncorrected). The reduction was 2.98 % after correcting for
fuel density and intake air temperature. Because of the precision of load reproduction during
this test, the results obtained may be considered the most accurate, and therefore, the most
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representative of the effect of FPC-l upon fuel consumption in Unit #2.

The final treated test run on Unit # 2 (February 19th), as mentioned above, was done while
running on grossly undertreated fuel. Therefore, the data and results from this test must be
considered invalid, particularly the powerhouse data which is less sensitive to fuel consumption
change (see discussion under section III. Accuracy of the Two Test Methods).

The CMB methodology corrects fuel consumption for changes in fuel density, intake air
temperature, and pressure (barometric) from the baseline. The treated CMB test run on Unit
# 2 (January 31) compared to the baseline CMB test run (January 18) shows a 4.75 % reduction
in fuel consumption.

Again, the final treated fuel CMB (February 19) was run on grossly undertreated fuel. The
CMB showed a 3.69% fuel consumption reduction in fuel consumption over the baseline, but
also a reduction of over 1.0% from the improvement seen under full fuel treatment. Although
the improvement might be significant, due to the undertreatment, the results of this test run
should not be weighted as heavily as results seen under full treatment (January 31).

Unit # 5

The powerhouse test runs of January 29 and 31 were under full treatment with FPC-1. None
of the CMB test runs on Unit # 5 were under full treatment with FPC-l. The powerhouse data
for the 29th indicates a fuel consumption reduction (uncorrected) with FPC-l fuel treatment of
1.30 %. The fuel density was unknown, but the intake air temperature was 6.4 degrees C.
lower. Using the same formula as that used for Unit # 2 to correct for intake air temperature
(see Figure 3, Appendix 7), the gallons consumed would be corrected 0.64% (correction factor
= 0.9936) towards a reduction in fuel consumption (1.90% corrected). The powerhouse data
from the 31st can be corrected for both fuel density and intake air temperature. Like Unit # 2,
the fuel density was 0.25% lower. Intake air temperature was 6.4 degrees C. lower on the 31st,
also. The powerhouse data indicates an increase in fuel consumption of 0.72 % (uncorrected).
After correcting for fuel density and intake temperature, the actual fuel consumption change was
-0.20 %. The average reduction in fuel consumption for the two powerhouse test runs on Unit
#5 with FPC-l treated fuel is 1.05 %.

The only CMB test comparing baseline to treated fuel was that of February 19 when the fuel was
grossly undertreated. Here the CMB data indicates a 3.76% reduction in fuel consumption.
There was some difficulty in maintaining a constant load during this test run also, which led to
slightly erratic exhaust gas pressure velocity readings. An inaccuracy in these readings could
have led to a slightly greater change in fuel consumption that otherwise expected. However, the
change closely reproduces the improvement seen in Unit # 2 for the same day.

The final test run on Unit # 5, like # 2, was done on grossly undertreated fuel.

As mentioned in the previous discussion of the accuracy of the two methods, the CMB
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methodology has at least twice the accuracy of the powerhouse flowmeters. The 4.75 %, 3.69 %,
and 3.76 % change improvements are several times greater than the range of accuracy for the
CMB methodology (+ 1%), whereas the 2.53 % and 1.05 % improvements in the powerhouse
data fall well within the range of accuracy for the flowmeters (+ 4 %). However, the
powerhouse data has shown consistent changes in fuel consumption from run to run when under
full treatment providing a large database that helps confirm the improvement seen in the CMB.

The NDIR analysis and Bacharach smoke density test also indicate reductions in CO and smoke
of 40% and 20%, respectively, for Unit # 2 under full treatment. While undertreated, the Co
emissions returned to baseline levels, while smoke remained at full treatment levels (-20 %) .
These data agree with prior experience. CO has always been more readily effected by the
addition or removal of FPC-l from fuel.

Unit # 5 showed no change in CO with partially treated fuel, agreeing with Unit # 2. Also in
agreement with Unit # 2, the smoke levels were reduced 20% while running on partial
treatment.

These changes, created by FPC-l, further support the observed reductions in fuel consumption,
as well as the mode of action of the catalyst. Results from seventeen previous genset tests in
engines of 3,500 to 11,000 horsepower and 500 to 1000 rpm ranges reveal similar
improvements.

VII. The Effect of Mixing Ratio

The tests runs on February 19th were done on fuel only partially treated with FPC-1. UHI
determined the recommended mixing ratio by conducted several studies with FPC-l fuel
treatment at various mixing ratios and concentrations of the active ingredient. These studies
show efficiency gain with the catalyst are not profoundly affected with fuel treat rates falling
between 80 % and 120 % of recommendation, although higher concentrations trend toward greater
gains. However, as might be expected, treat rates falling below 80% cause increasing losses
until approximately 20% of treat rate. At this point, any improvement created by FPC-l is so
small it cannot be measured by typical instrumentation. Therefore, it is not surprising that
improvements in Unit # 2 (wherein historical data exists) are lower during tests done on the
19th. It would also be expected that data from Unit # 5 would also show diminished
improvements.

The effect of mixing ratio is also influenced by the engine conditioning, and deconditioning
period observed in other laboratory and field tests. Once the fuel is treated with FPC-l, the
engine starts into a gradual conditioning or preconditioning period. The engine begins to trend
towards efficiency gain for several hundred hours. Along with the gains in engine efficiency,
smoke and carbon monoxide emissions soon begin trending downward.

Once FPC-l is removed from the fuel, the engine preconditioning period begins to reverse itself
very gradually. The" return to baseline" engine efficiency and emissions output requires
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approximately the same amount of time as did preconditioning. Therefore, although the
effectiveness of the catalyst is certain to be reduced with partial treatment, the engines could still
produce significant

VIII. Conclusions

(1) The data compiled during the Red Dog powerhouse trial on Units 2 and 5 confirm the
mode of action of the FPC-l catalyst. Fuel consumption and emissions are reduced at the same
power settings, indicating improved flame speed. The more profound improvement seen in Unit
# 2 would be expected since this engine is less efficient than Unit # 5 to begin with.

(2) The powerhouse flowmeters are less accurate than the CMB instruments, as demonstrated
by the back-to-back baseline tests on Unit # 2. The consistency of both methods and the size
of the database improve the accuracy of both methods.

(3) The loads for Unit # 2 and Unit # 5 were closely reproduced for all treated test runs on
January 17, 18, 29, 31, and February 19. The first treated run on the 31st produced loads
identical to the baseline and therefore, may be considered the most representative of the actual
fuel consumption reduction created by the use of FPC-1. Fuel consumption was reduced 2.98 %
(corrected) during this particular run.

(4) Smoke density was reduced approximately 20%, which agrees with reductions in prior
genset tests.

(5) Carbon monoxide (CO) was reduced approximately 40% in Unit # 2 under full treatment.
Neither test engine saw CO reductions when only running on partially treated fuel.

(6) The powerhouse data that can be corrected for fuel density and ambient temperature
shows an average fuel consumption reduction of 2.53 % for Unit # 2 and 1.05 % for Unit # 5 for
all test runs under full treatment.

(7) The CMB method shows fuel consumption was reduced 4.75% in Unit # 2 when under
full treatment, and 3.69% while undertreated. Unit # 5 showed a fuel consumption reduction
of 3.76% using the CMB while undertreated.
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Unit No.

2
*2

* Re-test

Table 1. Powerhouse Data for Back-to-Back Baseline Runs of Unit # 2

E. Temp.

854.6 F
863.6 F

3.75
3.77

.879 2018 584

.934 1438 555

10

4.26
4.04

12.36
12.42

4.84
4.84



Table 2. Powerhouse Data for Baseline and Treated Fuel Runs of Unit # 2 and Unit # 5

UNIT # 2

Test Date E. Temp. MW PF KVAR Amps MVA Kwh/G G/test snm

*Jan 18 863.6 F 3.77 .934 1438 555 4.04 12.42 242.0 4.84
Jan 29 na 3.74 .942 1341 545 3.97 12.60 238.0 4.76
Jan 31 845.6 F 3.76 .933 1447 550 4.02 12.60 236.4 4.73
Jan 31 845.6 F 3.77 .948 1252 544 3.96 12.59 238.6 4.77
+Feb 19 876.2 F 3.80 .939 1398 554 4.03 12.19 247.0 4.94

UNIT # 5

Jan 17 852.8 F 3.75 .927 1522 555 4.05 13.39 221.0 4.42
Jan 29 3.73 .908 1637 564 4.09 13.56 218.2 4.36
Jan 31 3.75 .932 1456 552 4.04 13.41 222.7 4.45
+Feb 19 860.9 F 3.76 .929 1485 555 4.06 13.35 223.0 4.46

* The Jan. 31st run that is bolded most closely matches the load during the baseline on Jan. 18th.
+ The Feb 19th run was done on partially treated fuel.
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Table 3: Smoke Numbers

Engine Base Smoke No. Treated Smoke No.

No.2
*No. 2
No.2
No.5

5.0 na
5.0 4.0

4.0
5.0 4.0

* 2nd test runs for both baseline and treated fuels.
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FIGURE 3

THE INFLUENCE OF INTAKE AND CHARGE AIR TEMPERATURE ON
FUEL CONSUMPTION

Based on mill experience and discussions with engine manufacturers, the impact of a change of 10
degrees Centigrade in intake air temperature on fuel consumption is approximately 1%, i.e., as intake air
temperature is reduced fuel consumption increases, assuming load is held constant. Although Wartsila
was unable to provide "correction factors", the attached charts for the VASA 32 show the relationships
between charge air temperature, intake air temperature, fuel consumption, exhaust gas temperature, etc.

Calculation of Fuel Consumption correction factor based on Intake Air Temperature differences for Unit
#2 Baseline (1118/95) vs. Treated (1131/95):

1/18/95 Intake Air Temperature 80 degrees F. = 26.7 degrees C.

1/31/95 72 degrees F. = 22.2 degrees C.
4.5

% Correction 1% (4.5 degrees C.)
10 degrees C.

0.45%

Correction Factor 100% - 0.45%
100

.9955



02-15-1 '3'35 I]::::: 51Rr'l FRor'l UHI COW TO 12083454821 P,Ol

•• ••WARTSILA [Q)crn®§I1
Wartsila. Diesel. Inc
201 Defense Highway
Suite 100.
Annapolis, Maryland USA
Telephone: (410) 573-2100
Teleoopier. (410) 573•.2265

Tecnmcai Service

TELEF.A..X MESSAGE
Date: February 15, 1995

To;
Company:
Phone:
Fax:

Greg Renders

(a01)37~345

From:
Pages inc.luding this
cover page:

Juha Vainio - Service Coordinator

5

-----~----- ..,---..-,.--- ----------------
Re:

Red Dog Mine· 6 x:16V32 - Fuel Consumption

Sony, we don't have kind of corrector factor what you asked. but
here by something regarding fuel I r:1ir relation.

Sold maximum out put you can check with customer.



(\J
Q
n,

o
I-

u,
IXo
U

THE INFLUENCE OF CHARGE AIR
. :[~j TEMPERATURE ON FUELCONSUMPTION

AND EXHAUST GAS TEMPERATURE-.

• i

.•.....

Influence
Exh •
°C

Fuel
g/kWh

80

'.
" 1.

4 40
30

2 2{)
10

o
60

"..1()

·2 ·20
--30 1.+

·4 ·40
• .1.FUELC~SU~K)N

.. 2. EXHAU 51 GA.S TEMPEItAJURE
ro

Wi;;. ~~~ :it r'b~''l'';;''~'''''fdifl'AU'l f ~ L...lt .. ~~, s:~L:; ,



oI--

0...
IXo
U

Lo
IX
LL •

..
CO
Q

If)enen
-rl
I

In.,-i
I

C\I
IS'

~v. -
S 4.t'1_. .rt.,;~<t:.~'~;r"'l~I.a'yt:.1~w;.~'~!,,;'I'A"~''I:''~.•

\~ ' ••.•.•.·-, ••.•.-~~~I ;t.\fAlH_~t,~ •••.~ W.ARTSlU~ '.3.2 ~2z
:~ THE INfLUENCE OF AMBIENT TEMPERATURE ON
.: ENGINE PERFORMANCE

(

"

'nJ~eon
, penormUnCfJ

%

t
l
e
"

30

,
, ~
•
l

20

'0 __ .......- 5.

o t==:==;=:;==;:=;::=t===t==+==t=~~~;t~oo.J-<;G:~;:::;:~==±:A:-J-Ambient
4. Temp °C .

'l.---- - 2.
1.

~30

-10 'I'
I~

-20
1. AIR fLOW
2. CHARGE AIR PRESSURE
3. FtR!NG PRESSURE
4. FUn CONSUM?TlON
5. fXHf\USl GAS T£MPERATU~E

.'



5.0-.....:'"

7 h-
It)

/)...- (Iy

/~
/1'1).-.

FPC» TECHNOLOGY" INC."
CARBON MASS~JJAL:ANCEJi'1ELDijAtA FORM

Smoke Spot Number; .;;i, .: ;:,(" '",,~ _Tc.~f-
1. t;.D 2.

Company: CoM! r1ez> !tZe.J ])b~
• j

Test Portion: Baseline ~
D

'j .. <1. ::.... I I c;;- 0';-;., ;,:"Test oat'e: - 0 -,o:::J
)

Treated
EquipmeI1~'I:e~tedtMake~~sD~~ ~ _

water Temp. _
oil Pressure, _
Air Restriction _

Miles _ 1.0.# _

Engine Type, _ Hours 1.0.
Naturally Aspirated D

D
Fuel Injection D

o .- . ~TurbochargedMechanical
Exhaust Stack Diam Inches
BP : -4}.. Inches Hg @ 7..'1 . t L-

o Curved oStraight

Fuel: _ SG @ of start Time _-!,,-~""":"""L.;.........

/'

2M'! Exh. TempV Pv ../ co HC CO2 ,02
'l U¥.rv OF Inch ~O Remarks

.-. _.. _.,-.-
~/.f-l-1 o • tP 1: Y' / 'J.-. • .J

2 Z.~ lM.: '" dlJ? J() 15..~ I /1-·3
3 S.t> ~\'V\o t1'J.. 13 ~J~ /1-.4-

4 1.5~\... .~)... I~ IC.j4 /~'If

5 IJI 13 L;.?~ /".~ 4-~~GJ
6 ·aJ /6 5". ~;.. / '1-. /

, 6'.:10 /2.. I7 .tJ'L IIJ"

a ..' ./)1- /0 16'. 'J.i I')...j.. .
9 , £1 2- /1.-- l5;~111.1 -" % ,t!'~t-10 1~2 /'1 ~. i~ / J..., I

Average

Signature of Technicians: ,FinishTime: _



'~ "Smoke spot Numbers
1. !;o 2.

Company: ~CJ/II/,JCd ~a pat;-

Test Portion: 'Baseline ~
D

FP~ TECHNOLOGY, INC.-"'
CARBON MASSlJALANCE_F1EIDDATA FORM

" ~,,:-,. );-, "j , ,

""i/" .i ' '" -,', ,', " e.I~$ -I-

. '
, . '

"Test Date: /-17- 9'6"

Treated
Equipment Tested:Make W/J,e,rzl~t A :#2-

water Temp. _
OilPressure _
Air Restriction, _

Miles, ~ _ I.D.# _
Engine Type ~
Fuel Injection
Mechanical

o
o

Hours I.D.
Naturally Aspirated 0

oTurbocharged -
Exhaust Stack Diam, Inches straight 0 Curved 0
BP: Inches Hg @ OF Ambient Temp : OF
Fuel: _ SG @ OF Start Time: _

4tJ

5ft/
:5 .:

:3 7~

1tJ

f1.- '1

L(~

/{ 7~
~C7

/ ./ ./

RPM Exh. Temp ,'Pv CO HC COOl O2
-F Inch ~O Remarks

- '-', -.' ..

~311 ,02- 10 1/.1, 0
~ 2 I () f I 6' 3:"jl /1, 9

3 ,0 I I~ 5",15 // '1 '
l- 4 I~ ( IrJ £.15 1'-,lJ

5 • ~ 1- /0 l5: «s vt.. 'f) Y C/~l
)- 6 • O'?- It) ~ 2-1 II , '1

7 .~t. /0 £.~q II· fj
I- 8 • (J I It! 3"'" '1 11.1

9 .0 L 10 5: ,." 11.1,
10

Average

signature of Technicians: ~Finish Time: _



3-1 1(.(''-'" I) . .(, I C '2 '7 .:') ,P/1CrlT j ~~

Diesel Generator Specific Fuel Consumption Log

Customer: COMIYk; Jl.4f/c.a live
Location:

Engine #: 2------------------- / Treated:Date: / B JftA./"95' Base:

/?ep:U~G~..[ Density: Base: Treated:---------
Alternator:
Make:
Rating:

2.. f<t:'11:%!Test Sequence #:Engine: Make:
Model:
Eng. Hrs:

Temperature Degree F
;:~:-:+j~i,::~~:~'<·~~·-':"""·'''''l-V.~'''''''!-''''-'''~'~'''''~. i ..."',:.< ..h."," I

2..S- ~,t?2- 3,80 ..Ji3 /3b) Sc, I J z, Ljo 43S,L '7,9- L- 4.0.9- 3~B3 .33~ ~~;J Jl,(;O 45):7:; !Lfz.o Vi
7~s 1 14.06 3.83 If 95/ ILtD3 ~y'i lZ, L 1 '-+5(;,,0 ?J/ ?~~
/0 Ur, J 0 3.~3 #332 ['-1'7- S-b/ lZ.·~B t.t3t~3 ?3/ 1)~

.-/

4.03 S-S"" )2,'1iI c... s 3..'77 ,,9j~ 1403 t.t3L.b 79
.:»: 4.0s- 5~ 7J-( 17->TIS 3.80 .•<J33 14-16 J2.~LL 43b~7

»: 5,)?1'l.S 4. Vo 3.72. , ~3S"' J y. '3~ 12- ~ LJ2> 43l.7 79
20 4,09 3..e s .93l Ilt 2.~ 5"C7 12.,tto lf3~,8 7JJ 7~b

-:

4,03 3,78 . 193~ jLf es: 5:;5 J z. '17 437, I 7J G 7~b'2-2-/7
.-/

!~_J3 } LfJ.3 ~'f7 4-3'7,2 7.92. 7502-~ 3.t~ ,9t.ftJ '~37J
»: I 4.C?C. ~t? «-73,04 71>-{gL '7,s 3/23 ..J31 ) 4-~ I Z..:Z.l 7JJ

30 y,~ \ b" ?'-f ..'32- t LJ J? 5'tf 8? 12 •.5b Y'!JI,~ '79/ I~j
./

4-.19 (p 3.LE- I tfo 2- 5''--1:8 l.f37.G ~2.. rcf63 c,s ~;/38 ) 2..31



Diesel Generator Specific Fuel Consumption Log
Date: /8 JA7tI' 95' Base: / Treated:

Density: Base: Treated:---
Engine: Make:

Model:
Eng. Hrs: -----

Alternator:
Make:
Rating:

Test Sequence #:

30-- .933 /4~3 S"~J 12.60 '-t37.b 792 ?S-£
3?,S:- 3.Go .935" 143~ ~50 12.. '-8 t.t37 ..8 791 ?S-S-

Yo 3.70 .9;1 lY-?b ~~I /2... '3 437.0 7.90 is»
Y2,S 3.7/ .93'-1: 1Y. 5'3 S-s--§ )2. ·51 Lf3, 7 7~-
Lts •..~3L I Y-5'" I ~S"o 12.29 Lf3/ ..9 79) 75'~
4')r~ ,J3 ~~/~ S--~.9- 12..•.51 Y-37.'EJ 790 ?sS-
~o • 931 I ~ 51& J 2. .. ~ l.f 37. 7.90 . 7.0
5Z,~ ?;,? 9z.~ L e-f :J ~, III ~b 438.0 79 .7~
b---'t,-./'"

'1,80 ,J2.;1- I 38 ~../5"S-- JZ/~t,.,- Y38,o 7J-v 75".)

6'2,,5

&0 f'1W: efl57 ~t. PI 2(1. r6 .3'/ ~Y,Y /l. 207
ff~/

2"7.1.20
/ /

@d: t. oy J. "77 e. 7.Jf/ 1fiB: f<" YY'f-: 7 /z.s«.
,M: (7. (}Yy C.O"'-O CJ.OClY JfC. ZS- r:f1 ~/ft CJ./2Z-

f'..BY r;r~



Diesel Generator Specific Fuel Consumption Log
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Carbon Mass Balance Field Data Form

Company: Location: Test Date: /- /5- CjJ,-
Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches

Engine Make/Model: j~a(~ il jp ~
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Sheet4

# 2 Engine under treatment with : 1063900 kwh generated
Test #2 of 2 306 hours of run time

FUEL MW PF KVAR AMP MVA KWH/G
#217 Jan 242.000 3.769 0.934 1438 555 4.039 12.418

#231 Jan 238.630 3.765 0.948 1252 544 3.960 12.587

-3.370 -0.003 0.014 -185.9 -10.4 -0.080 0.168

-1.41% -0.09% 1.47% -14.84% -1.91% -2.01% 1.34%

/'

Page 1



Sheet3

# 2 Engine under treatment with: 1063900 kwh generated
306 hours of run time

FUEL MW PF KVAR AMP MVA KWH/G
#217 Jan 242.000 3.769 0.934 1438 555 4.039 12.418

#231 Jan 236.450 3.758 0.093 1447 550 4.024 12.597
e. <JiJ1

-5.550 -0.011 -0.841 8.2 -4.8 -0.015 0.179
,(/0/

-2.35% -0.28% -~/o 0.57% -0.87% -0.37% 1.42%
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Sheet2

# 2 Engine under treatment with: 896900 kwh generated
253 hours of run time

FUEL MW PF KVAR AMP MVA KWH/G
#217 Jan 95 242.000 3.769 0.934 1438 555 4.039 12.418

#229 Jan 95 238.090 3.737 0.942 1341 545 3.967 12.601

-3.910 -0.032 0.007 -97.5 -9.4 -0.072 0.183

-1.64% -0.86% 0.79% -7.27% -1.72% -1.81% 1.45%

Page 1



UHI Corporation
2230 N. University Parkway, Suite 5B

Provo, Utah 84604
(801) 374-9010 FAX (801) 374-0345

FAX Cover

TO: Wayne Armbrust, Electrical Super.

FROM: Craig Flinders

DATE: February 27, 1995

SUBJECT: Copy of Final Report

PAGES: 38

Dear Wayne:

Attached is a copy of the final report of findings from the FPC-1 trial. I have also put an
original in the mail.

I will be traveling the next week. I have forwarded a copy to Lloyd Cox, who can answer your
questions in my absence.

Thank you again for the opportunity to work with you and your staff at Red Dog. I have
thoroughly enjoyed the experience.

Sincerely,

~
S. Craig Flinders
VP, Tech Services
DRI Corporation

cc. Lloyd Cox
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I. Introduction

FPC-l Fuel Performance Catalyst is a burn rate modifier (catalyst) proven to reduce fuel
consumption and increase engine horsepower in several recognized, independent laboratory tests,
and several hundred independent field trials. The catalyst speeds the rate of flame propagation,
and therefore, is particularly beneficial to engines wherein engine design and/or operation type
contribute to efficiency loss.

Although innately more efficient than high-speed engines in mobile equipment, dozens of genset
trials have shown the use of FPC-l creates fuel consumption reductions in the range of 3.0%
to 4.5 % . Some seventeen tests in medium-speed diesel engines running on light fuel oil (# 2
diesel) have demonstrated an average reduction in fuel consumption of 3.52 % with FPC-l fuel
treatment. Further, a test of FPC-l conducted by Southwest Research Institute in a 2500
horsepower, medium-speed, turbocharged genset, showed the catalyst created a nearly 2 % gain
in efficiency. Combustion experts agree that a 2 % gain in a test and engine of this type will
translate to a 3.0% to 4.5% gain in a similar engine operating in the field.

The catalyst also has a positive impact upon the products of incomplete combustion, primarily
soot (smoke) and carbon monoxide, a fact which further confirms the catalyst improves the rate
of combustion.

The intent of the current trial at Cominco Alaska's Red Dog Mine is to determine the degree
of fuel consumption reduction created by the addition of FPC-l to the arctic diesel fuel supplied
to the powerhouse. The test methodology for determining fuel consumption uses both the
"carbon mass balance" (CMB) and powerhouse data from the control panel and in-line fuel
flowmeters.

The CMB method measures the carbon containing products of the combustion process (C02,
CO, HC) found in the exhaust, rather than directly measuring fuel flow into the engine. The
CMB also makes possible the determination of FPC-l' s effect upon regulated emissions,
specifically smoke and carbon monoxide (CO).

This report summarizes and compares the baseline and FPC-l treated fuel rates of consumption
and emissions data for Units # 2 and # 5, both Wartsila 16V32s. Unit # 2 has a different
camshaft and injection timing than Unit # 5, a design that sacrifices efficiency for reduced
emissions of oxides of nitrogen (NOx). Unit # 5 has historically proven to be more efficient
(approximately 8 %) than Unit # 2.

II. Discussion of Carbon Mass Balance Method

The CMB uses state-of-the-art, non-dispersive infrared analysis (NDIR) and the measurement
of carbon containing exhaust gases to determine fuel consumption indirectly. The method has
been central to the EP A Federal Test Procedures (FTP) and Highway Fuel Economy Test
(HFET) since 1974, and is internationally recognized.
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The exhaust gas data collected during the baseline and treated fuel carbon balance tests for Units
# 2 and # 5 are summarized on the attached computer printouts (Appendix 1). From these data,
the volume fraction (VF) of each gas is determined and the average molecular weight (Mwt) of
the exhaust gases computed. Next, the engine performance factor (pf) or the carbon mass in the
exhaust is computed. The pf is finally corrected for exhaust temperature and exhaust pressure
velocity (exhaust density), and intake air pressure (barometric) yielding a engine performance
factor (PF) or carbon mass flow rate corrected for total exhaust mass flow. The PFs are shown
on the bottom of the computer printouts found in Appendix 1. A positive change in PF equates
to a reduction in fuel consumption.

The CMB calculations and legend are found on Figure 1 under Appendix 6. A sample
calculation is found on Figure 2, also under Appendix 6.

Correction for Fuel Density

The treated fuel PF (PF2) must be corrected for any change in fuel density (measured as specific
gravity), and therefore, energy content. The baseline fuel density is used as the reference. The
correction factor (if applicable) for fuel density is shown on the treated fuel database computer
printouts.

Correction for Barometric Pressure and Ambient (intake air) Temperature

The barometric pressure is used in the calculation of both the baseline and treated fuel PFs.
These pressure readings were taken at the airport in Kotzebue and corrected for the altitude (970
feet elevation) at the powerhouse. This approach was discussed with and approved by Mr.
Harmon Ranney, Environmental Coordinator. The correction is made as follows:

* barometric pressure sea level - (970/1000)(.11) = atmospheric pressure corrected for altitude

The corrected barometric pressure is shown on the treated fuel computer printouts.

Ambient temperature changes are corrected for in the calculation of the exhaust mass flowrate
since changes in intake air temperature will be reflected in the exhaust temperature.

III. Accuracy of the Two Test Methods

The CMB data and test method have proven to be accurate to + 1% . The accuracy of the
powerhouse flowmeters is approximately + 4 % (measured as the difference between the amount
entering the powerhouse and that actually consumed by the engines). Also, there are two
flowmeters, one measuring fuel to the engines, and one measuring the fuel being returned to the
day tank from the injectors. These meters also have certain inaccuracies, as do the sensors and
data acquisition system for the powerhouse control panels. Therefore, the CMB is the more
accurate of the two methods and is more likely to reveal the actual rate of fuel consumption.
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For example, during baseline testing of Unit # 2, back-to-back baselines were conducted in an
attempt to stabilize engine load. All factors influencing fuel consumption at a given power
output were measured. The powerhouse data indicated the load was reduced approximately 5 %
(see powerhouse data on Table 1, Appendix 2) during the second baseline, yet the flowmeters
were unable to register a change in fuel consumption. The CMB, on the other hand, showed
a fuel consumption reduction of 1.40% (see computer printouts, Appendix 3), a change that
more closely reflects the reduction in power output of the engine.

Given the accuracy of the two methods, this would be expected. It is less likely that the
flowmeter, having an accuracy of + 4 %, would register a 1% change.

IV. Discussion of the Powerhouse Data for the Baseline and Treated Fuel Tests

Both engines were tested over a fifty (50) minute period for both the baseline and treated fuel
runs. Data points were taken every two and one-half (2.5) minutes. Stop watches were used
to synchronize the start of data acquisition and to ensure readings were taken at the same time
and at the nominated interval (2.5 minutes).

While the engines were operating under a fixed load (in droop), the following powerhouse data
were recorded:

Exhaust temperature (stack A and B, after Turbo)
Megawatts (MW)
KVAR
Amps
Megavoitamps (MVA)
Power factor (PF)
Kilowatt hours per gallon of fuel (KwhiG)
Gallons of fuel consumed per five minute interval
Gallons per minute (gpm)

These data from each test run are compiled on Table 2, Appendix 4.

Exhaust Stack Temperature

Typically, exhaust gas temperatures are taken at the same point as the exhaust pressure velocity
and exhaust gas readings when using CMB. However, the heat recovery system made accurate
measurement of engine exhaust temperature impossible. Therefore, exhaust gas temperature
readings at the turbocharger and prior to the heat recovery system, were used in the CMB
calculations to correct for changes in total exhaust mass.

V. Discussion of the Bacharach Smoke Spot Method

Smoke is a product of incomplete combustion, and as such, is a measure of engine efficiency.
Smoke is simply unburned fuel droplets not consumed during the final phase or tail of
combustion when combustion temperatures are significantly lower, and most of the oxygen in
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the combustion chamber has been expended. The FPC-1 catalyst improves the oxidation of these
fuel droplets, extracting more useful energy and reducing smoke emissions.

Baseline smoke density was determined using the widely accepted Bacharach Smoke Spot
method. The Bacharach method draws a specific volume of exhaust gas through a standard 5
micron filter medium. The particulate in the exhaust gas sample collects on the surface of the
filter medium. The surface is darkened by the particulate according to the density of the
particulate in the exhaust sample. The greater the particulate density, the darker the color. The
Bacharach smoke scale ranges from 0 to 9, with 0 being a white, particulate free filter, and 9
being a completely black filter.

The smoke spot numbers are relative smoke density numbers for each engine tested and can be
used to determine any change in smoke emissions when compared to FPC-1 treated fuel. A
comparison of the baseline and treated Smoke Numbers (shown on Table 3, Appendix 5) indicate
the use of FPC-1 created an approximate reduction in smoke density of 20 %. Smoke reductions
in other genset trials average 19.5 %.

VI. Discussion of Fuel Consumption and Emissions Results

Unit # 2

Powerhouse Data

Unit # 2 was the only engine tested using both test methods with fuel under full FPC-1 treatment
(January 29 and 31 powerhouse data, and January 31 CMB data). The test run on February 19th
was done on partially treated fuel. This was due to a problem with the metering pump. As near
as could be determined, the fuel treatment rate during the February 19th test run was
approximately one-third to one-half the 1:5000 mixing ratio recommended by the manufacturer
(see the discussion of the Effect of Mixing Ratio under Section VII).

The uncorrected powerhouse data (not including the run on partially treated fuel) for Unit # 2
indicates an average fuel consumption reduction of 1.79% {(1.41 % + 1.65% + 2.31 %)/3} for
the three treated fuel test runs (January 29 and 31). The test run of January 29th (1.65%),
conducted by Cominco engineers, cannot be corrected for fuel density. The test runs on the 31st
have fuel density data. The average uncorrected percentage change in fuel consumption for the
two treated fuel runs on the 31st is 1.86% {(1.41 % + 2.31 %12).

Fuel density was 0.25 % lower (correction factor for gallons consumed = 0.9975) and intake air
temperature was 4.5 degrees C lower (correction factor = 0.9955, see explanation of correction
factor on Figure 3, Appendix 7). The two factors combine to correct the powerhouse data
collected on the 31st towards a greater reduction in fuel consumption. Therefore, the
powerhouse data collected from tests run on Unit # 2 on the 31st of January indicate an average
fuel consumption reduction with FPC-1 treated fuel of 2.53%.
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The first treated test run on the 31st reproduced the baseline engine load more closely than the
treated test of the 29th or the 2nd treated test of the 31st. The fuel consumption reduction was
the greatest during this test (2.31 % uncorrected). The reduction was 2.98 % after correcting for
fuel density and intake air temperature. Because of the precision of load reproduction during
this test, the results obtained may be considered the most accurate, and therefore, the most
representative of the effect of FPC-l upon fuel consumption in Unit #2.

The final treated test run on Unit # 2 (February 19th), as mentioned above, was done while
running on undertreated fuel. Therefore, a valid comparison of the data and results from this
test cannot be made, particularly the powerhouse data which is less sensitive to fuel consumption
change (see discussion under section III. Accuracy of the Two Test Methods).

CMB Data

The CMB methodology corrects fuel consumption for changes in fuel density, intake air
temperature, and pressure (barometric) from the baseline. The treated CMB test run on Unit
# 2 (January 31) compared to the baseline CMB test run (January 18) shows a 4.75% reduction
in fuel consumption.

Again, the final treated fuel CMB (February 19) was run on undertreated fuel. The CMB
showed a 3.69% fuel consumption reduction in fuel consumption over the baseline, a drop in
efficiency gain of over 1.0 % from the improvement seen under full fuel treatment. Although
the improvement is significant, the results of this test run should not be weighted as heavily as
results seen under full treatment (January 31).

Unit # 5

Powerhouse Data

The powerhouse test runs of January 29 and 31 were under full treatment with FPC-l.
Unfortunately, there were no CMB test runs on Unit # 5 when under full FPC-l treatment. The
powerhouse data for the 29th indicates a fuel consumption reduction (uncorrected) with FPC-l
fuel treatment of 1.30%. The fuel density was unknown, but the intake air temperature was 6.4
degrees C. lower. Using the same formula as that used for Unit # 2 to correct for intake air
temperature (see Figure 3, Appendix 7), the gallons consumed would be corrected 0.64%
(correction factor = 0.9936) towards a reduction in fuel consumption of 1.90 %.

The powerhouse data from the 31st can be corrected for both fuel density and intake air
temperature. Like Unit # 2, the fuel density was 0.25% lower (correction factor = 0.9975).
Intake air temperature was 6.4 degrees C. lower (correction factor = 0.9936) on the 31st, also.
The powerhouse data indicates an increase in fuel consumption of 0.72 % (uncorrected). After
correcting for fuel density and intake temperature, fuel consumption was actually reduced by
0.20%. The average reduction in fuel consumption for the two powerhouse test runs on Unit
#5 with FPC-l treated fuel is 1.05 %.
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CMB Data

The only CMB test comparing baseline to treated fuel for Unit # 5 was that of February 19 when
the fuel was undertreated. The CMB data indicates a 3.76% reduction in fuel consumption.

The magnitude of improvement was not expected by testing engineers. A possible .explanation
for this may be found in the difficulty in maintaining a constant load during this test. The
varying load led to slightly erratic exhaust gas pressure velocity readings. An inaccuracy in
these readings could have led to a slightly greater change in fuel consumption than otherwise
expected, although given the number of readings taken, any error would move towards the
average. It should be noted, however, that the change seen in Unit # 5 agrees closely with that
seen during testing of Unit # 2 (3.69%) on the same day.

Emissions Changes

The NDIR analysis and Bacharach smoke density test also indicate reductions in CO and smoke
of 40 % and 20 %, respectively, for Unit # 2 under full treatment. While undertreated, the CO
emissions returned to baseline levels, while smoke remained reduced by 20%, as observed under
full treatment. These data agree with prior experience. Changes in CO caused by the addition
or removal of FPC-1 from the fuel have always occurred more rapidly than changes in smoke.

Unit # 5 showed no change in CO with partially treated fuel, thus agreeing with the results from
Unit # 2 observed on the same day (February 19th). Also, in agreement with Unit # 2, the
smoke levels were reduced 20%.

These changes, created by FPC-1, further support the observed reductions in fuel consumption,
as well as the mode of action of the catalyst. Results from seventeen previous genset tests in
engines of 3,500 to 11,000 horsepower and 500 to 1000 rpm ranges reveal similar
improvements.

VII. The Effect of Mixing Ratio and Engine Preconditioning

Mixing Ratio

The tests runs on February 19th were done on fuel only partially treated with FPC-l. UHI
determined the recommended mixing ratio by conducting several studies with FPC-1 fuel
treatment at various mixing ratios and concentrations of the active ingredient. These studies
showed efficiency gains are maximized with fuel treatment rates falling between 80% and 120%
(1: 6000 to 1:4000 mixing ratio) of the recommended mixing ratio (1: 5000), although higher
concentrations do trend toward slightly greater gains.

However, when fuel treatment rates fall below 80 % (1: 6000), significant losses in efficiency
gain are sustained. At approximately 20% of mixing ratio, any improvement created by FPC-1
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is so small it cannot be measured with typical instrumentation.

With a treatmant ratio of approximately 30% to 50% during the tests on the 19th, it is not
surprising that improvements in Unit # 2 (wherein historical data exists) are lower than those
observed during previous tests under full treatment. It would follow that data from Unit # 5
would also show diminished improvements.

Engine Preconditioning

The effect of FPC-1 on engine efficiency is also influenced by the length of time the engine has
run on treated fuel. This is known as the engine conditioning or preconditioning period.
Further, once the catalyst has been removed from the fuel, the engine undergoes a reversal of
this trend, called a deconditioning or "return- to-baseline" period.

Observed in both the laboratory and field tests, once the fuel is treated with FPC-1, the engine
starts into a gradual preconditioning period that may last several hundred hours. During this
period, the engine steadily trends toward greater efficiency gain. Along with the gains in engine
efficiency, smoke and carbon monoxide emissions also trend downward.

Once FPC-1 is removed from the fuel, the engine shows a gradual reversal of this trend, and
over time, returns to baseline efficiency. The "return to baseline" engine efficiency and
emissions output requires approximately the same amount of time as did the preconditioning.

Therefore, although the effectiveness of the catalyst is certain to be reduced with partial
treatment, the engines could still experience significant efficiency gains over the baseline.

VIII. Observations by Cominco Personnel

Engine Cleanliness

After approximately 250+ hours of FPC-1 fuel treatment, Unit # 3 was rebuilt by powerhouse
mechanics. These same mechanics observed the combustion chamber engine components were
much cleaner than seen with previous teardowns.

It is a well documented fact that carbon deposits rob an engine of efficiency and shorten engine
component life, particularly rings, valves, seats, and injectors. A study of engine component
life could allow the rebuilt interval to be extended considerably with FPC-1 treated fuel, thus
increasing availability, and reducing repair and downtime costs.

Opacity Observations

On February 19th, opacity readings were taken on Unit # 6, a low emrssions engine.
Reportedly, this engine has historically shown opacity readings in the 5% to 10% range. On
the 19th, while operating on partially treated fuel, the engine registered zero (0) opacity for the

9



first time.

Cominco may also observe reduced oxide of nitrogen emissions (NOx). Prior studies indicate
the addition of FPC-l can reduced NOx emissions approximately 2 % to 4 %.

IX. Conclusions

(1) The data compiled during the Red Dog powerhouse trial on Units 2 and 5 confirm the
mode of action of the FPC-l catalyst. Fuel consumption and emissions are reduced at the same
power settings, indicating improved flame speed.

(2) The powerhouse flowmeters and methodology are less accurate than the CMB instruments
and methodology, as demonstrated by the back -to-back baseline tests on Unit # 2 (January 17
and 18).

(3) Smoke density was reduced approximately 20%, which agrees with reductions in prior
genset tests.

(4) Carbon monoxide (CO) was reduced approximately 40% in Unit # 2 under full treatment.
Neither engine showed CO reductions when running on partially treated fuel.

(5) The powerhouse data that can be corrected for both fuel density and ambient temperature,
showed an average fuel consumption reduction of 2.53% for Unit # 2 and 1.05% for Unit # 5
for test runs under full treatment.

(6) The CMB method shows fuel consumption was reduced 4.75 % in Unit # 2 when under
full treatment, and 3.69% while undertreated. Unit # 5 showed a fuel consumption reduction
of 3.76% using the CMB while undertreated.

(7) Due to the consistency and accuracy of the CMB method, the results of the CMB test
runs should be weighted much heavier than those obtained with the powerhouse method, for all
the reasons discussed in the body of the report.
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Re-Test
Company Name: Cominco Alaska Location: Red Dog Operations Dale: 1/18/95

Test Portion: Baseline Stack Diam. 32 Inches

Engine Type: Wartsila Mile/Hrs

Equipment.Type: Generator ID #: 2 Baro 29.12

Fuel Sp, Gravity(SG .807 Temp: 87
Time: 920

R¢@mlf~> ~~Xijijp) lNJi@( .···UCQW\
5 863.6 1.25 0.02 8 5.42 12.3

7.5 863.6 1.25 0.D2 10 5.41 12.3
10 863.6 1.25 0.02 13 5.38 12.4

12.5 863.6 1.3 0.02 13 5.34 12.4
15 R63.6 1.25 0.01 13 5.33 12.4

17.5 863.6 1.25 0.01 10 5.32 12.1
20 863.6 1.25 0.02 10 5.3 12.1

22.5 863.6 1.25 0.02 10 5.28 12.2
25 863.6 1.25 0.D2 12 5.28 12.1

27.5 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.02 10 5.31 12

32.5 863.6 1.25 0.01 10 5.32 11.9
35 863.6 1.25 0.01 10 5.25 11.9

37.5 863.6 1.25 0.01 10 5.25 12
40 863.6 1.25 0.02 10 5.25 12

42.5 863.6 1.25 0.02 10 5.29 11.9
45 863.6 1.25 0.D2 10 5.29 11.9

47.5 863.6 1.25 0.01 10 5.27 11.9
50 863.6 1.25 0.02 10 5.26 11.9

27.500 863.600 1.253 .017 10.632 5.306 12.095 Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev

VFHC VFCO VFC02 VF02 Mtwl pfl PFI
1.06E-05 0.000168421 .053 .121 29.333 122,824 4,053



Company Name: Cominco Alaska Location: Red Dog Operations Test Date: 1/31/95

Test Portion: Treated StackDiam: 32 Inches

Engine Type: Wartsila Mili!lHrs: - ,.

EqllijimentTyjie ..·· Generator ID #;. 2 Baro: 29.73

FuelSp: Graviiy: .805 Temp: 64
SG Corr FiIEtor: 1.002 Time,' 11:30

:RM4wIMt): ~~W_: ¢9¢?
2.5 845.6 1.2 0.01 \0 5.37 12.7
5 845.6 1.2 0.01 10 5.33 12.7

7.5 845.6 1.15 0.01 \0 5.37 12.7
10 845.6 1.15 0.01 10 5.33 12.7

12.5 845.6 1.15 0.01 \0 5.36 12.7
15 845.6 1.15 0.01 9 5.31 12.8

17.5 845.6 1.15 0.01 9 5.32 12.7
20 845.6 1.15 0.01 9 5.34 12.7

22.5 845.6 1.15 0.01 9 5.33 12.7
25 845.6 1.15 0.01 9 5.31 12.8

27.5 845.6 1.2 0.01 9 5.31 12.7
30 845.6 1.2 0.01 9 5.31 12.7

32.5 845.6 1.2 0.01 9 5.28 12.8
35 845.6 1.2 0.01 9 5.27 \2.7

37.5 845.6 1.15 0.01 9 5.25 12.7
40 845.6 1.15 0.01 9 5.23 12.8

42.5 845.6 1.15 0.01 9 5.23 12.7
45 845.6 1.15 0.01 9 5.24 12.7

47.5 845.6 1.15 0.01 9 5.21 12.8
50 845.6 1.15 0.01 9 5.22 12.8

26.250 845.600 1.165 .010 9.250 5.296 12.730 Mean
14.79019946 .000 .024 .000 .444 .051 .047 Std Dev

VFHC VFCO VFC02 VF02 Mtw2 pf2 PF2
9.25E-06 0.0001 .053 .127 29.357 123,329 4,235

Performance factor adjusted for fuel density: 4,245 Change PF= 4.75 %

•• A positive change in PF equates to a reduction in fuel consumption.



Re-Test
Company Name: Cominco Alaska Location: Red Dog Operations Date: 1/18/95 - ..

ts« Portion: Baseline StackDiiim; 32 Inches

Engine.Type: Wartsila .MilelHrs

Equipment Type: Generator lD#: 2 Baro 29.12

FueiSp, Gravity(SG .807 Temp: 87
Time: 9:20

R~~4mi@)i ~~+~mptr~~~ttwJtMf :Q:P){} ¢97.i
5 863.6 1.25 0.02 8 5.42 12.3

7.5 863.6 1.25 0.02 10 5.41 12.3
10 863.6 1.25 0.02 13 5.38 12.4

12.5 863.6 1.3 0.D2 13 5.34 12.4
15 863.6 1.25 0.01 l3 5.33 12.4

17.5 863.6 1.25 0.01 10 5.32 12.1
20 863.6 1.25 0.02 10 5.3 12.1

22.5 863.6 1.25 0.02 10 5.28 12.2
25 863.6 1.25 0.02 12 5.28 12.1

27.5 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.02 10 5.31 12

32.5 863.6 1.25 0.01 10 5.32 11.9
35 863.6 1.25 om 10 5.25 11.9

37.5 863.6 1.25 om 10 5.25 12
40 863.6 1.25 0.D2 10 5.25 12

42.5 863.6 1.25 0.02 10 5.29 11.9
45 863.6 1.25 0.02 10 5.29 11.9

47.5 863.6 1.25 0.01 10 5.27 11.9
50 863.6 1.25 0.D2 10 5.26 11.9

27.500 863.600 1.253 .017 10.632 5.306 12.095 Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev

VFHC VFCO VFC02 VF02 Mtwl pfl PFI
1.06E-05 0.000168421 .053 .121 29.333 122.824 4,053



Company Name: Cominco Alaska Location: Red Dog Operations Test Dote: 2/19/95

Test Portion: Treated Stack Diam: 32 Inches

Engine Type:. Wartsila lffilelHfil;

Equipmel'lt'I'ype· Generator iD·fi: . : 2 Barn: 29.79

FuelSp..Gi'avity: .807 82
SG 'Corr.Eactor: 1.000 Time: 11:00

URMQfug:.~••) o: ¢.~miifup:).·· ¢Q~U.
2.5 876.2 1.15 0.02 10 5.35 11.9
5 876.2 1.15 0.02 10 5.37 11.8

7.5 876.2 1.2 0.02 10 5.33 11.9
10 876.2 1.2 0.02 10 5.34 11.9

12.5 876.2 1.2 0.02 10 5.32 11.9
15 876.2 1.2 0.02 10 5.33 11.9

17.5 876.2 1.25 0.02 9 5.31 11.9
20 876.2 1.2 0.02 10 5.32 11.9

22.5 876.2 1.2 0.02 9 5.32 11.9
25 876.2 1.2 0.02 9 5.32 11.9

27.5 876.2 1.2 0.02 9 5.3 11.9
30 876.2 1.25 0.02 8 5.29 11.9

32.5 876.2 1.2 0.02 9 5.28 11.9
35 876.2 1.2 0.D2 9 5.29 11.9

37.5 876.2 1.2 0.02 9 5.3 11.9
40 876.2 1.2 0.02 9 5.27 11.9

42.5 876.2 1.2 0.02 9 5.28 11.9
45 876.2 1.2 0.02 8 5.29 11.8

47.5 876.2 1.2 0.02 10 5.27 11.9
50 876.2 1.2 0.02 9 5.3 11.9

26.250 876.200 1.200 .020 9.300 5.309 11.890 Mean
14.79019946 .000 .023 .000 .657 .027 .031 Std Dev

VFHC VFCO VFC02 VF02 Mtw2 pf2 PF2
9.30E-06 0.0002 .053 .119 29.326 122,665 (203

Performance factor adjusted for fuel density: 4,203 % Change PF= 3.69 %

•• A positive change in PF equates to a reduction in fuel consumption.



Company Name:. Cominco Alaska Location Red Dog Operations Date: 1117/95

Test Portions. Baseline Slack Diam. 32 Inches

Engine Type:· Wartsila Mile/Hfs ..

EquipmenX'lYpe: Generator ID#: 5 Baro 28.83

.......... -.

Fuel Sp;.(iravity(SG .807 Temp: 87
Time: 16:30

:t{M4mif#? ~~X~mpr~{~@m~ij H¢ (j ¢P;~?
5 852.8 1.2 0.02 10 5.42 11.1

7.5 852.8 1.2 0.02 10 5.445 11.1
10 852.8 1.2 0.02 10 5.47 11.1

12.5 852.8 1.2 0.02 10 5.4 11.1
15 852.8 1.2 0.02 10 5.45 11.1

17.5 852.8 1.2 0.02 10 5.415 11.1
20 852.8 1.2 0.02 10 5.43 11

22.5 852.8 1.2 0.02 10 5.45 11
25 852.8 1.2 0.02 10 5.395 11

27.5 852.8 1.2 0.02 10 5.415 11.1
30 852.8 1.2 0.02 9 5.42 11

32.5 852.8 1.2 0.02 10 5.41 11
35 852.8 1.2 0.02 10 5.435 11

37.5 852.8 1.2 0.02 10 5.415 11
40 852.8 1.2 0.02 10 5.41 11.1

42.5 852.8 1.2 0.02 10 5.405 10.9
45 852.8 1.2 0.02 9 5.44 11

47.5 852.8 1.2 om 10 5.435 11.1
50 852.8 1.2 0.01 10 5.405 11.1

52.5 852.8 1.2 0.02 9 5.4 10.9
55 852.8 1.2 0.01 10 5.415 11

30 852.800 1.200 .019 9.85'7 5.423 11.038 Mean
15.51209206 .000 .000 .004 .359 .020 .067 Std Dev

VFHC VFCO VFC02 VF02 Mtwl pfl PFl
9.86E-06 0.000185714 .054 .110 29.310 120,060 4,011



Company Name:

Test Portion:

Engine. Type:

Equipment. Type

Fuel Sp. Gravity:
SG CorrFactor:

Cominco Alaska

Treated

Wartsila

Generator

.807
1.000

Location: Red Dog Operations

StackDiam: 32

MilelHrs:

IDI/: 5

Temp: 86

5 860.9 1.15 0.01

--------- ---- ------

Test Dale: 2/19/95

Inches

Baro: 29.80

Time: 14:30

i·¢p~r(
8 5.48 11.6
8 5.42 11.5

10 5.46 11.7
10 5.43 11.7
10 5.41 11.7
10 5.4 11.6
10 5.39 11.6
10 5.41 11.6
10 5.4 11.7
8 5.39 11.7

10 5.38 11.7
8 5.37 11.7

10 5.34 11.7
10 5.37 11.7
8 5.38 11.7
9 5.37 11.7
8 5.36 11.7

10 5.35 11.6
8 5.34 11.7

10 5.34 11.7

9.250 5.390 11.665 Mean
.967 .038 .059 Std Dev

Mtw2 pf2 PF2
29.329 120,869 4,162

**% Change PF= 3.76 %

7.5 860.9 1.15 0.02
10 860.9 1.15 0.02

12.5 860.9 1.15 0.02
15 860.9 1.15 0.02

17.5 860.9 1.2 0.02
20 860.9 1.2 0.02

22.5 860.9 1.15
25 860.9 1.15

0.02
0.02

27.5 860.9 1.15
30 860.9 1.15

0.02
0.02

32.5 860.9 1.2
35 860.9 1.15

0.02
0.02

37.5 860.9 1.15
40 860.9 1.15

0.02
0.02

42.5 860.9 1.25
45 860.9 1.2

0.02
0.02

47.5 860.9 1.25

52.5 860.9 1.2
50 860.9 1.2

0.02
0.02
0.02

28.750
14.79019946

860.900
.000

VFHC
9.25E-06

VFCO
0.000195

Performance factor adjusted for fuel density:

1.175 .020
.034 .002

•• A positive change in PF equates to a reduction in fuel consumption.

VFC02
.054

VF02
.117

4,162
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Unit No.

2
*2

* Re-test

Table 1. Powerhouse Data for Back-to-Back Baseline Runs of Unit # 2

E. Temp.

854.6 F
863.6 F

3.75
3.77

.879 2018 584

.934 1438 555

11

4.26
4.04

12.36
12.42

4.84
4.84
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Re-Test
Company Name: Cominco Alaska Location: Red Dog Operations Date: 1/18/95

Test Portion: Baseline Stack Diam. 32 Inches

Engine Type: Wartsila Mile/Hrs

Equipment Type: Generator ID #: 2 Baro 29.12

Fuel Sp. Gravity(SG .807 Temp: 87
Time: 920

•••••..R,e#aiijgWU f;AAT##p)···· <lWI6~ i.R¢·· PQ~(
5 863.6 1.25 0.02 8 5.42 12.3

7.5 863.6 1.25 0.Q2 10 5.41 12.3
10 863.6 1.25 0.02 13 5.38 12.4

12.5 863.6 1.3 0.Q2 13 5.34 12.4
15 863.6 1.25 0.01 13 5.33 12.4

17.5 863.6 1.25 0.01 10 5.32 12.1
20 863.6 1.25 0.02 10 5.3 12.1

22.5 863.6 1.25 0.02 10 5.28 12.2
25 863.6 1.25 0.02 12 5.28 12.1

27.5 863.6 1.25 0.02 13 5.26 12.1
30 863.6 1.25 0.Q2 10 5.31 12

32.5 863.6 1.25 0.01 10 5.32 11.9
35 863.6 1.25 0.01 10 5.25 11.9

37.5 863.6 1.25 0.01 10 5.25 12
40 863.6 1.25 0.02 10 5.25 12

42.5 863.6 1.25 0.02 10 5.29 11.9
45 863.6 1.25 0.02 10 5.29 11.9

47.5 863.6 1.25 0.01 10 5.27 11.9
50 863.6 1.25 0.02 10 5.26 11.9

27.500 863.600 1.253 .017 10.632 5.306 12.095 Mean
14.06828585 .000 .011 .005 1.422 .052 .187 Std Dev

VFHC VFCO VFC02 VF02 Mtwl pfl PFI
1.06E-05 0.000168421 .053 .121 29.333 122,824 4,053



Company Name: Corninco Alaska Location:' Red Dog Opera lions Date: 1117/95

Test Portion: Baseline StackDiam, 32 Inches

EizgiizeType: Warlsila MilelHfs ..

EquipmentType: Generator ID#: 2 Baro 28.83

Fuel Sp.Pt~vity(~G .807 Te'!lp"·· 87
Time: 1500

:!{M9mg~U,gih1@#iP (/ ..J.;Wm~~ ¢P~U/
5 854.6 1.15 0.02 12 5.47 12.6

7.5 854.6 1.15 0.02 10 5.425 12.4
10 854.6 1.15 0.02 10 5.41 12.4

12.5 854.6 1.25 0.02 10 5.41 12.3
15 854.6 1.25 0.02 10 5.395 12.4

17.5 854.6 1.25 0.02 10 5.41 12.4
20 854.6 1.25 0.02 10 5.37 12.4

22.5 854.6 1.25 0.02 12 5.39 10.8
25 854.6 1.25 0.02 12 5.36 10.8

27.5 854.6 1.25 0.Q2 12 5.39 10.8
30 854.6 1.25 0.Q2 12 5.385 10.9

32.5 854.6 1.25 0.Q2 11 5.375 10.8
35 854.6 1.25 0.02 11 5.35 10.8

37.5 854.6 1.25 0.02 11 5.32 10.8
40 854.6 1.25 0.02 10 5.32 10.8

42.5 854.6 1.25 0.02 10 5.31 10.8
45 854.6 1.25 0.Q2 9 5.325 10.8

47.5 854.6 1.25 0.02 11 5.33 10.8
50 854.6 1.25 0.02 10 5.305 10.8

52.5 854.6 1.25 0.02 10 5.325 10.9
55 854.6 1.25 0.02 10 5.295 10.8

30.000 854.600 1.236 .020 10.619 5.365 11.348 Mean
15.51209206 .000 .036 .000 .921 .047 .775 Sld Dev

VFHC VFCO VFC02 VF02 Mtwl pO PFI
1.06E-05 0.0002 .054 .113 29.313 121,314 3,997



Appendix 4

------



Table 2. Powerhouse Data for Baseline and Treated Fuel Runs of Unit # 2 and Unit # 5

UNIT # 2

Test Date E. Temp. MW PF KVAR Amps MVA Kwh/G G/test gI@

*Jan 18 863.6 F 3.77 .934 1438 555 4.04 12.42 242.0 4.84
Jan 29 na 3.74 .942 1341 545 3.97 12.60 238.0 4.76
Jan 31 845.6 F 3.76 .933 1447 550 4.02 12.60 236.4 4.73
Jan 31 845.6 F 3.77 .948 1252 544 3.96 12.59 238.6 4.77
+Feb 19 876.2 F 3.80 .939 1398 554 4.03 12.19 247.0 4.94

UNIT # 5

Jan 17 852.8 F 3.75 .927 1522 555 4.05 13.39 221.0 4.42
Jan 29 na 3.73 .908 1637 564 4.09 13.56 218.2 4.36
Jan 31 na 3.:75 .932 1456 552 4.04 13.41 222.7 4.45
+Feb 19 860.9 F 3.76 .929 1485 555 4.06 13.35 223.0 4.46

* The Jan. 31st run that is balded most closely matches the load during the baseline on Jan. 18th.
+ The Feb 19th run was done on partially treated fuel.
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Table 3: Smoke Numbers

Engine Base Smoke No. Treated Smoke No.

No.2
*No. 2
No.2
NO.5

5.0 na
5.0 4.0

4.0
5.0 4.0

* 2nd test runs for both baseline and treated fuels.
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Figure 1
CARBON MASS BALANCE FORMULAE

ASSUMPTIONS: C12H26 and SG = 0.82
Time is constant
Load is constant

DATA: Mwt
pfl
pf2
PF1
PF2
CFM
SG
VF
d
Pv
Ph
Te

EOUATIONS:

Mwt =

pfl or pf2 =

CFM =

PF1 or PF2 =

FUEL ECONOMY:
PERCENT INCREASE (OR DECREASE)

= Molecular Weight
= Calculated Performance Factor (Baseline)
= Calculated Performance Factor (Treated)
= Performance Factor (adjusted for Baseline exhaust mass)
= Performance Factor (adjusted for Treated exhaust mass)
= Volumetric Flow Rate of the Exhaust
= Specific Gravity of the Fuel
= Volume Fraction
= Exhaust stack diameter in inches
= Velocity pressure in inches of H20
= Barometric pressure in inches of mercury
= Exhaust temperature of
VFHC = "reading" + 1,000,000
VFCO = "reading" + 100
VFC02 = "reading" + 100
VF02 = "reading" + 100

(VFHC)(86) + (VFCO)(28) + (VFCO~( 44) +(VFO~(32) + [(1-
VFHC- VFCO- VFC02- VF02)(28)]

3099.6 x Mwt
86(VFHC)+ 13.89(VFCO)+ 13.89(VFC02)

(dl2)2rr, ( 1096.2 Pv )
144 1.325 (Pb/Te +460)

pf x CTe+460)
CFM

PF2 - PF1 x 100
PFI



Figure 2.

SAMPLE CALCULATION FOR THE CARBON MASS BALANCE

BASELINE:

Equation 1 (Volume Fractions)

VFHC = 13.20/1,000,000
= 0.0000132

VFCO = 0.017/100
= 0.00017

= 1.937/100
= 0.01937

= 17.10/100
= 0.171

Equation 2 (Molecular Weight)

Mwtl =(0.0000132)(86)+(0.00017)(28)+(0.01937)(44)+(0.171)(32)
+ [(1-0.0000132-0.00017-0.01937-0.171)(28)]

Mwtl =28.995

Equation 3 (Calculated Performance Factor)

pfl = 3099.6 x 28.995
86(0.0000132)+ 13.89(0.00017)+ 13.89(0.01937)

pfl = 329,809



Equation 4 (CFM Calculations)

(dI2)2rt ( 1096.2
144CFM =

d =Exhaust stack diameter in inches
Pv =Velocity pressure in inches of H20
Ph =Barometric pressure in inches of mercury
Te =Exhaust temperature of

CFM =
(1012)2rt ( 1096.2

144
.80 )

1.325(30.00/313.100+460)

CFM =2358.37

Equation 5 (Corrected Performance Factor)

PF1 = 329,809(313.1 deg F + 460)
2358.37 CFM

PF1 = 108,115

TREATED:

Equation 1 (Volume Fractions)

VFHC = 14.6/1,000,000
= 0.0000146

VFCO = .013/100
= 0.00013

= 1.826/100
= 0.01826

= 17.17/100
= 0.1717



Equation 2 (Molecular Weight)

Mwt2 = (0.0000146)(86)+(0.00013)(28)+(0.01826)(44)+(0.1717)(32)
+ [(1-0.0000146-0.00013-0.01826-0.1717)(28)]

Mwt2 = 28.980

Equation 3 (Calculated Performance Factor)

pt2 = 3099.6 x 28.980
86(0.0000146)+ 13.89(0.00013)+ 13.89(0.01826)

pt2 = 349,927

Equation 4

CFM =

(CFM Calculations)

(d/2)2n ( 1096.2
144

d
Pv
Pb
Te

=Exhaust stack diameter in inches
=Velocity pressure in inches of H20
=Barometric pressure in inches of mercury
=Exhaust temperature of

(1O/2)2n( 1096.2
CFM = 144 1.325(29.86/309.02+460)

.775 )

CFM = 2320.51

Equation 5 (Corrected Performance Factor)

PF2 = 349,927(309.02 deg F + 460)
2320.51 CFM

= 115,966



Fuel Specific Gravity Correction Factor

Baseline Fuel Specific Gravity - Treated Fuel Specific Gravity/Baseline Fuel
Specific Gravity + 1

.840-.837/ .840+ 1=1.0036

PF2 = 115,966 x Specific Gravity Correction

PF2 = 115,966 x 1.0036

PF2 = 116,384

Equation 6 (percent Change in Engine Performance Factor:)

% Change PF = PF2 - PFI x 100
PFI

% Change PF = [(116,384 - 108,115)/108,115](100)

= +7.65

Note: A positive change in PF equates to a reduction in fuel consumption.
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FIGURE 3

THE INFLUENCE OF INTAKE AND CHARGE AIR TEMPERATURE ON
FUEL CONSUMPTION

Based on mill experience and discussions with engine manufacturers, the impact of a change of 10
degrees Centigrade in intake air temperature on fuel consumption is approximately 1%. i.e .. as intake air
temperature is reduced fuel consumption increases, assuming load is held constant. Although Wartsila
was unable to provide "correction factors", the attached charts for the VASA 32 show the relationships
between charge air temperature, intake air temperature. fuel consumption. exhaust gas temperature. etc.

Calculation of Fuel Consumption correction factor based on Intake Air Temperature differences for Unit
#2 Baseline (1/18/95) vs. Treated (1/31/95):

1/18/95 Intake Air Temperature 80 degrees F. = 26.7 degrees C.

1/31/95 72 degrees F. = 22.2 degrees C.
4.5

% Correction 1% (4.5 degrees C.)
10 degrees C.

0.45%

Correction Factor 100% - 0.45%
100

.9955
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Waftsila Diesel. Inc
201 Defense Highway
Suite 100.
Annapolis, Maryland USA
Telephone: (410)573·2100
Telecopier. (410) 573•.2265

Technical Service

TELEFAX MESSAGE
Date: February 15, 1995
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Company:
Phone:
Fax:

Greg Renders

(801)374-0345

From:
Pages including this
cover page:

Juha Vainlo - Sel'U'ice Coordinator
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Red Dog Mine - Gx 16VS2 - Fuel Consumption

Sorry. we don't have kind of corrector factor what you asked, but
here by something regarding fuel I air relation.

Sold maximum out put you can checK with customer.
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FP~ TECHNOLOGY, INC.
CARBON MASS1LU..ANCE.FIELD DATA FORM

," .I, .:;...".- I.~.,
Smoke spot Numbers

1.___ 2.

Company :_Ca--=....;.;m...:..I..;...~.;.;::;Cc>=--_2__~...;:;:J~~~j _
D
~

Test Date: 3/ JIt/tl15

Test Portion: Baseline Water Temp. _
oil Pressure, _
Air Restriction _. Treated

Equipment Tested:Make WI}Jf!.TSI)..t #- 1-

Engine Type "3 '- V/ (,

Fuel Injection []
[]

Miles _ I.O.# _

Mechanical

Hours I.O.
Naturally Aspirated []

oTurbocharged
Exhaust Stack Oiam. Inches
BP: ,,(7'./2- Inches Hg @ of Ambient Temp: of

Straight 0 Curved D

Fuel: __'_~~~~~J~'-_ SG@ --Jo8(.:....,;6;...:.· • ....;,Y'_____ of start Time: __I_O_~_A _
I "r1-

RPM Exh. Temp Pv CO HC COa Oa-F Inch ~O Remarks
1 °1 ' ld 5'37 !1.·7
2 • 0 I J() 5.13 /2.7
3 .01 It) ~37 J2.'/
4 .0 J /7J 5',33 /'1..7

5 ,0/ )tJ 5.:j' /1.7

6 ,01 9 s: '3/ 11.~f

7 .0/ " 5.31. /1.7
8 ,0 { q .£:J4- Il.~

9 I 01 cr So 33 / '1. 7
10 .0/ 7 ~-:31 J i.r

Average

signature of TeChniCians: __~~~J~~ Finish Time: _



FP(;'» TECHNOLOGY, INC. '
CARBON MASS· BALANCE. FlEW DATA FORM

""~ 4. ;... ,/,,- "'

Smoke spot Numbers
&-Tcsf

'Test Date: 6/ ~ th--
1. 2.

Company: C1rz,II/zc u /2e (:1 Do D

Test Portion: Baseline 2:1
~

Water Temp. _
oil Pressure _
Air Restriction _

Miles _ I.D.# _

Engine Type _ Hours _ I.D.
Naturally Aspirated []

[]

Straight [] Curved

Fuel Injection []

[] TurbochargedMechanical
Exhaust Stack Diam, Inches D
BP: ?";1.75 Inches Hg @ of Ambient Temp: of

Fuel: __ ~(q~O~J_-~_ SG @ 86-7 Start Time: _

RPM Exh. Temp Pv CO HC CO:z O:z
-F Inch ~O Remarks

1 ·o J, '9 S,:J ) /2.7
2 ·~ / q ~.3( 1'1..7
3 .0/ r s: 'J-F' /1.?{
4 • 0 I Cf 6'/1.7 12.7
5 .01 q ~;'5 /1.7
6 ,01 c; ~ 1-3 /?.t{

7 I 0 I r s,);3 /1.7
8 , o I 1 S:~4- J'J-. 7
9 .0/ t 5,"1-1 /1.<6 -')').. y'!..

10 .01 q So '1--1- /1.(' ss:
Average /: /(;" ~

signature of TeChnicians: __~~~v_!~d~~~Finish Time: _
'/," -, .

-" /~ v.,

// ..'J~

c: ,)./
/. ~

/OJ./'2- '?J~./r..'

I.~2/(, ./C'. ?J'- ('/ ('

.5.P' .



" Carbon Mass Balance Field Data Form

! Test Date: I ~y / ~ f J-
II Exhaust Stack Diameter: .JlLlnches

Company: Location:
Test Portion: Baseline: Treated:

Engine Make/Model: Miles/Hours: I.D.#: 2-
Type of Equipment:

Fuel Specific Gravity:
Barometric Pressure: Inches of Mercury
Intake Air Temperature: eF) Start Time: _

/
/1 /2

c.

/c7

I ~./ /

II)

//J
.-/ ./

/'/1

1/)
./

II)
./

../

jC/j./)

2J J End Time-----

Names of Customer Personnel Participating in Test:
~/~!1.J .- /. /£.,)./

)4 CJ. [)"-'J

Signature of Technicians:
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I

Diesel Generator Specific Fuel Consumption Log
3'J \ .>

Date: / /1/1 /~ Base:

_vi .•••••

, \7 ~\s:- ..(, v
]a... v-, r.--

f:}
~, ,~~

1-2-. -;e~T

Engine #:CUSI Treated:----I,.-
·0

Density:Loca Base: Treated:----
Test Sequence #:Alternator:

Make:
Rating:

Engine: Make:
Model:
Eng. Hrs:

~lr~~~~:FT~~+{~~~'.~~;;j:',",>

tf: Exhausti:~:Air:In
G~-Temp;'Dr;;W~PI:~~'Out/In ."

(

1.1.~
,1\II \'

'I \/ \

\(.

.•..



*******************************************************************************
Item: 2 Code: CAK

3PM Wed 18 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS HUM BRMTR

TODAY/S DATA
HI LOW PCPN

ptly cldy 3 NE 8

........................................................................................................................

-6
........................................................................................................................

mstly clr -4 NE 15

-11

-36

20

10

91% 29.51r

79% 29.49r

5

-4 -11 0.35

........................................................................................................................
mstly cldy 25 SE 25G31
no report 16 N 8

cloudy
cloudy
no report
ptly cldy

-4 NE
29 E
1 N

24 E

26
15
23G29
16

-50
8

-40
o

-6
3

15
10

81% 29.28f
92% 29.25r

83%
85%
91%
60%

29.16r
29.178
29.19r
29.238

26
25

23
o

1/4
10

35

0.04

-3
33

2
33

-5
29

o
23

0.08

0.04

mstly cldy 26 SE 14 5 10 85% 29.15r 37 26
cloudy 25 NW8 14 1/2 92% 29.058 32 25
cloudy 29 E 5 26 35 75% 29.12s 37 27 Trace
no report 29 CALM 29 10 51% 29.14s 37 27
19t 8now 20 NW 23 -12 3/4 88% 29.22r 23 20 0.02
cloudy 28 N 7 20 25 89% 29.14f 35 27 0.04

mstly cldy 27
mstly cldy 28
mstly cldy 28
cloudy 27

NW 6
N 3
NW 11
NW5

21
28
12
24

25
30

7
10

81%
89%
66%
58%

29.13f
29.10s
29.69s
29.82s

0.01
35
28
28

23
23
26

0.03
0.03

cloudy 30 W 20G30 4 5 61% 29.248 32 27
19t snow 32 NW 18 9 1 100% 29.09r 35 31 0.32
cloudy 37 CALM 37 5 82% 29.05s 38 36 0.05
ptly cldy 37 SE 8 28 20 57% 29.06f 37 33
no report 5 CALM 5 10 83% 29.32s 16 2
no report 19 N 9 5 10 96% 29.33f 26 19

mstly cldy 12 N 11
ptly cldy 0 CALM
mstly cldy -6 CALM

cloudy
no report

5 NW 5
1 CALM

cloudy
mstly cldy

-2 CALM
7 CALM

mstly cldy
ptly cldy

9 CALM
15 E 13G21

-8
o

-6

1
1

-2
7

9
-8

40
15
10

73%
51%
68%

29.35s

29.41s

35
10

83% 29.28f
79% 29.17s

40
60

83% 29.19f
87% 29.23f

70
40

70% 29.21f
61% 29.16f

12 -4

o -19

23 3
2 -13

10 -10
8 -12

9
17

-8
3



Northway Igt snow 3 CALM 3 4 83% 29.24f 3 -12
Nenana dry 9 NW 3 9 30% 29.23s 15 -7
Healy .
Cantwell .
Paxson .
Slana .
Nabesna .
Gulkana cloudy 5 CALM 5 15 87% 29.12s 5 -10
McCarthy .
Snowshoe Lake .
Tahneta Pass .
Wolverine .
Sutton .
Palmer .
Talkeentna .
Skwentna .
Hayes River .
Big River Lks .
Ft Richardsn .
ElmendorfAFB ptly cldy 18 E 5 14 11 81% 29.08f 18 6
Anchorage Mrl mstly cldy 19 CALM 19 80 84% 29.08f 19 9
Anchorage Int cloudy 17 SW 3 17 90 81% 29.08f 17 8
Whittier .
Seward .
Kenai ptly cldy 13 N 5 9 70 92% 29.11s 21 10
Soldonta no report 7 CALM 7 10 83% 29.10s 7-1
Homer ptly cldy 29 NE 9G11 17 30 85% 29.12s 31 21
Kodiak mstly cldy 35 NW 6 30 7 96% 29.05s 39 21 0.05
Valdez AP mstly clr 23 CALM 23 20 81% 29.15s
Valdez WSo .
Cordova ptly cldy 30 W 2 30 40 85% 29.06f 32 24
Middleton lsl no report 38 NE 10 26 76% 29.06s 39 37
Yakutat cloudy 34 E 8 24 15 79% 29.10r 34 18 0.03
Cape Spencer .
Elfin Cove .
Sitka cloudy 39 SE 15 21 30 93% 29.12r 40 32
Port Alexandr .
Skagway cloudy 30 NE 17 7 15 64% 29.32s 30 29
Haines Igt snow 32 N 21 6 1 89% 29.29r
Point Retreat .
Juneau cloudy 32 W 7 24 10 92% 29.24s 34 27
Funter Bay .
Hoonah .
Eldred Rock .
Angoon .
Petersburg cloudy 39 SE 14G23 22 7 76% 29.26r 40 29
Wrangell Igt rain 40 SE 9 30 10 76% 29.27s 42 32 0.03
Klawock .
Ketchikan rain shwr 41 SE 21G38 19 5 82% 29.31r 43 36
Annette cloudy 41 SE 21G34 19 20 86% 29.36r 44 38 0.09
Cape Lisburne cloudy 5 E 7 -6 10 80% 29.30s 24 0
Point Hope ptly cldy 27 SE 21G30 0 10 88% 29.25s 28 5
Hooper Bay cloudy 30 S 17 7 5 82% 29.07s 35 28
Elkhart dry 46 NW 7G9 40 29% 46 22
Amchitka .
Farewell .
*******************************************************************************



*******************************************************************************
Item: 2 Code: CAK

1PM Wed 18 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS BRMTR

TODAY'S DATA
HI LOW PCPNHUM

clear
ptly cldy

7 CALM
o SE 5

60
7

83% 29.50r
91% 29.48s

7
-4 5

-8
-4

ptly cldy -9 CALM 78% 29.46r-9 20 -11
mstly clr -9 E 82% 29.47r10 -31 10 -4 -11

mstly cldy 25 E 26G30
no report 15 SW 6

81% 29.28s
84% 29.21r

-7
8

10
10

26
17

23
o

no report
cloudy
no report
mstly cldy

-4
33

2
33

-5
30

o
23

85%
83%
63%

31 E
o N

23 E

14 11
25G32 -43
14 1

10 29.15r
29.14r
29.24r35

0.35

0.04

0.08

0.04

cloudy 29 E 17 5 10 82% 29.13s 37 29
cloudy 27 NW7 18 10 88% 29.01s 32 25
mstly cldy 27 E 8 16 35 78% 29.11r 37 27 Trace
no report 27 CALM 27 10 55% 29.15s 37 27
19t snow 20 NW 21G30 -11 1 88% 29.16r 23 20 Trace
mstly cldy 27 N 9 14 30 92% 29.15s 35 27 0.04

19t snow 21
mstly cldy 23
19t snow 27
cloudy 28

88%
88%
63%
63%

29.13f
29.10r
29.63r
29.80s

NW3
CALM
NW 10
N 10

21
23
12
13

15
4

10

35
28
28

23
23
26

0.01

0.03
0.03

cloudy 30 NW 13G25 11 5 72% 29.19r 32 27
19t snow 32 W 14 13 1 100% 29.06r 35 31 0.26
no report 37 NE 5 34 76% 29.04r 38 36 0.05
mstly cldy 33 E 3 33 25 64% 29.06f 37 33
no report 5 CALM 5 10 69% 29.34s 16 5
no report 21 NE 6 14 10 84% 29.36s 26 21

mstly cldy 10 N 84% 29.36f -4-10 40 1011

cloudy
cloudy

67% 29.43f
83% 29.40r

o -19-11 CALM
-2 CALM

10
35

-11
-2

mstly cldy 1 CALM 1 10 65% 29.33f
cloudy 0 W 7 -12 30 79% 29.33f -4
mstly cldy 5 NW6 -3 25 83% 29.33s 23 3
no report -3 CALM -3 10 79% 29.20f 0 -13
mstly cldy 7 NW6 0 45 87% 29.08fr
cloudy -7 NW6 -16 40 82% 29.22f 10 -10
cloudy 6 CALM 6 60 87% 29.27f 6 -12
cloudy 2 NE 6 -6 25 87% 29.28s
cloudy 4 CALM 4 30 69% 29.26f 4 -8
mstly cldy 14 E 13 -9 35 67% 29.21f 3



Northway 19t snow 1 CALM 1 3 83% 29.26f
Nenana ptly cldy 7 NW 5 3 76% 29.24f
Healy cloudy 7 N 5 3 35 73% 29.16fr
Cantwell cloudy 2 N 5 -2 7 83% 29.09f
Paxson 19t snow 9 CALM 9 10 84% 29.03f
Slana mstly cldy 15 E 17 -13 20 92% 29.07fr
Nabesna .
Gulkana light fog 4 CALM 4 3 91% 29.12s 4 -10
McCarthy .
Snowshoe Lake mod snow 10 CALM 10 1/2 80% 29.05fr
Tahneta Pass 19t snow 18 E 6 11 2 88% 29.08f
Wolverine .
Sutton .
Palmer cloudy 13 CALM 13 40 92% 29.12f
Talkeentna cloudy 14 NE 5 10 30 84% 29.13f 14 3
Skwentna .
Hayes River mstly cldy 15 CALM 15 25 88% 29.11fr
Big River Lks grnd fog 14 20 88%
Ft Richardsn cloudy 6 NE 3 6 15 100% 29.10f
ElmendorfAFB mstly cldy 10 E 5 6 15 96% 29.11f
Anchorage Mrl cloudy 14 E 3 14 80 88% 29.11f
Anchorage Int cloudy 14 S 3 14 90 88% 29.10f
Whittier ptly cldy 32 S 2 32 7 79% 29.11f
Seward mstly cldy 27 NW 11 11 20 78% 29.09f
Kenai ptly cldy 10 N 3 10 70 92% 29.12f
Soldonta no report 0 CALM 0 4 87% 29.12f
Homer ptly cldy 23 E 5G11 20 30 88% 29.14s
Kodiak 19t snow 34 NW 7 26 7 100% 29.06s
Valdez AP ptly cldy 20 CALM 20 20 100% 29.14f
Valdez wso ptly cldy 23 E 8G17 11 20 81% 29.13s 28 20
Cordova ptly cldy 25 CALM 25 40 92% 29.07s 32 24
Middleton Isl no report 37 NE 13G20 21 79% 29.06r 39 37
Yakutat cloudy 24 S 9 11 30 96% 29.07r 33 18 0.03
Cape Spencer .
Elfin Cove .
Sitka cloudy 39 SE 17 19 15 86% 29.12r 40 32
Port Alexandr .
Skagway cloudy 30 NE 23 2 15 58% 29.31r
Haines 19t snow 30 N 17 7 7 89% 29.24s
Point Retreat .
Juneau cloudy 32 N 8 22 20 89% 29.23r 32 27
Funter Bay cloudy 36 NE 15G25 17 8 92% 29.19r
Hoonah .
Eldred Rock .
Angoon .
Petersburg cloudy 39 SE 15G28 21 7 67% 29.25r 29
Wrangell mstly cldy 41 SE 9 31 70% 29.26s 42 32 0.01
Klawock .
Ketchikan rain shwr 43 SE 15G29 26 15 73% 29.29r 43 36
Annette cloudy 43 SE 21G33 22 25 76% 29.32r 44 38 0.09
Cape Lisburne cloudy 5 E 13 -21 10 76% 29.30s 24 0
Point Hope mstly cldy 28 SE 24 -1 5 92% 29.22r 28 5
Hooper Bay cloudy 31 SE 22 4 1/2 85% 29.03r 35 28
Elkhart dry 45 SW 8G16 37 35% 45 22
Amchitka .
Farewell .
*******************************************************************************

2 -12
15 -7

-10
4

15
18
17
33
30
21
7

31
39

6
9
8

30
26 Trace
10
-1
21
21 0.03



*******************************************************************************
Item: 2 Code: CAK

llAM Wed 18 January ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Island .
Prudhoe Bay clear -5 SE 7 -17 60 83% 29.48r -8
Deadhorse clear -4 S 6 -13 7 83% 29.48r 5-4
Galbraith Lk .
Umiat clear -7 CALM -7 10 78% 29.45r -11
Lonely .
Barrow clear -9 E 10 -31 7 78% 29.45r -4 -11 0.35
Wainwright .
Oliktok .
Point Lay .
Kotzebue cloudy 25 E 29G36 -9 7 88% 29.24s 26 23 0.04
Shishmaref mstly cldy 3 NE 6 -5 10 87% 29.18s 12 0
Port Clarence .
Tin City cloudy -5 N 28G37 -53 1/2 83% 29.06r -4 -5
Nome cloudy 33 SE 21 8 7 85% 29.12r 33 30 0.08
Gambell no report 1 N 28G34 -44 83% 29.08r 2 1
Unalakleet ptly cldy 24 E 21 -5 35 60% 29.22r 33 24 0.04
Emmonak .
Andreafsky .
Saint Marys cloudy 30 E 17 7 10 78% 29.11r 37 29
Mekoryuk cloudy 30 S 20 4 7 89% 28.97f 32 25
Bethel mstly cldy 28 NE 8 17 20 82% 29.09r 37 28 Trace
Aniak ptly cldy 33 CALM 33 10 50% 29.15s 37 32
St Paul Islnd 19t snow 21 NW 25G30 -12 4 78% 29.09s 23 21 Trace
Dillingham mstly cldy 28 N 7 20 10 89% 29.15r 35 28 0.04
Chulitna cloudy 15 NE 10 -2 20 80% 29.09f
Port Alsworth clear 28 NE 6 22 7 85% 29.11f
Iliamna mstly cldy 25 W 8 14 15 85% 29.15f
King Salmon ptly cldy 25 CALM 25 15 88% 29.09s 35 23
Adak 19t snow 25 S 8 14 7 81% 29.61s 28 23 0.03
Shemya AFB cloudy 28 N 14 8 10 66% 29.78r 28 26 0.03
Nikolski .
Dutch Harbor cloudy 28 W 9 15 1 85% 29.14s 32 27
Cold Bay 19t snow 33 W 9 21 2 100% 29.02r 35 31 0.26
Sand Point 19t rain 37 CALM 37 79% 29.01r 38 36 0.05
Port Heiden mstly cldy 34 E 11 19 10 64% 29.04f 37 34
Anaktuvuk Ps no report 7 CALM 7 10 73% 29.34s 16 7
Ambler no report 23 NE 11 6 10 74% 29.36r 26 21
Shungnak .
Prospect Crk .
Bettles mstly cldy 9 N 8 -4 15 73% 29.39f 10 -4
Chandalar mstly clr -10 CALM -10 15 60% 29.43f
Fort Yukon mstly cldy-18 CALM -18 10 59% 29.46s 0 -19
Circle .
Five Mile Cmp .
Manley HotSpr cloudy -10 E 3 -10 7 82% 29.36f
Tanana cloudy 0 W 3 0 10 79% 29.35f
Galena no report 13 58%
Minchumina no report -6 CALM -6 10 68%
Puntilla Lake clear -1 NW 8 -16 25 83%
McGrath ptly cldy -10 CALM -10 20 78%
Fairbanks Int cloudy 2 CALM 2 20 83%
Ft Wainwright mstly cldy 0 SE 3 0 15 87%
Eielson AFB mstly cldy 0 CALM 0 15 72%
Big Delta mstly cldy 8 N 2 8 25 73%

29.23s
29.14f
29.25f
29.29f
29.28f
29.27f
29.22s

-4
23 3

o -13
10 -10

2 -12

o -8
3



Northway ptly cldy 0 CALM 0 20 79% 29.27f -12
Nenana ptly cldy 0 NW 3 0 60 56% 29.27f 15 -7
Healy .
Cantwell cloudy 0 CALM 0 7 79% 29.11f -10
Paxson cloudy 8 CALM 8 15 76% 29.05f 4
Slana cloudy 6 SW 3 6 20 87% 29.16s
Nabesna .
Gulkana 19t snow 3 CALM 3 2 87% 29.14f 3 -10
McCarthy .
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr
Tahneta Pass 19t snow 17 NE 6 10 1 84% 29.11f
Wolverine cloudy 19 NE 3 19 20 77% 29.18f
Sutton .
Palmer mstly cldy 13 CALM 13 15 96% 29.14f
Talkeentna cloudy 14 N 6 7 15 80% 29.15fr 14 3
Skwentna .
Hayes River .
Big River Lks grnd fog 13 7 84%
Ft Richardsn cloudy 9 NE 6 1 15 100% 29.11f
ElmendorfAFB cloudy 10 N 6 2 15 92% 29.12fr 15 6
Anchorage Mrl cloudy 14 CALM 14 25 88% 29.13f 18 9
Anchorage lnt cloudy 14 E 2 14 20 92% 29.12f 17 8
Whittier ptly cldy 32 CALM 32 7 82% 29.12f 33 30
Seward ptly cldy 26 NW 6 20 20 85% 29.14s 30 26 Trace
Kenai ptly cldy 10 NE 6 2 40 96% 29.15f 21 10
Soldonta no report -1 CALM -1 10 79% 29.14s 7-1
Homer clear 21 N 5G11 17 30 88% 29.14f 31 21
Kodiak mstly cldy 34 NW 7 26 7 96% 29.07s 39 34 0.03
Valdez AP ptly cldy 18 CALM 18 15 77% 29.15f
Valdez wso ptly cldy 23 N 5G22 20 15 85% 29.15f 28 20
Cordova mstly cldy 26 S 2 26 40 92% 29.09f 32 24
Middleton lsl mstly cldy 38 NE 18 17 20 76% 29.06s 39 37
Yakutat cloudy 22 CALM 22 30 96% 29.02f 33 18 0.03
Cape Spencer .
Elfin Cove cloudy 37 SE 16 17 15 73% 29.09fr
Sitka rain/snow 40 SE 23 16 10 73% 29.08r 40 32
Port Alexandr .
Skagway cloudy 30 NE 17G32 7 15 56% 29.25r
Haines mstly cldy 29 W 9 17 8 89% 29.24fr
Point Retreat .
Juneau cloudy 32 W 5 29 7 82% 29.21r 32 27
Funter Bay 19t snow 33 NE 11G22 18 5 96% 29.17r
Hoonah 19t snow 33 E 8 23 2 92% 29.11r
Eldred Rock .
Angoon .
Petersburg 19t rain 38 SE 13G21 22 7 79% 29.22r 29
Wrangell mstly cldy 41 SE 11G17 28 7 70% 29.23s 41 32 0.01
Klawock .
Ketchikan cloudy 43 SE 23G25 21 15 79% 29.27r 43 36
Annette cloudy 43 SE 14G22 27 25 79% 29.30rr 44 38 0.09
Cape Lisburne cloudy 4 SE 11 -18 1 79% 29.30s 24 0
Point Hope ptly cldy 28 SE 21G25 0 10 96% 29.19s 28 5
Hooper Bay cloudy 31 SE 24 3 1/2 85% 29.00s 35 28
Elkhart dry 42 SW 5G11 40 45% 42 22
Amchitka .
Farewell .
*******************************************************************************



*******************************************************************************
Item: 2 Code: CAK

lOAM Wed 18 January ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Island .
Prudhoe Bay clear 3 CALM 3 30 79% 29.46s
Deadhorse clear 5 NW 7' -6 7 83% 29.46s 5-3
Galbraith Lk .
Umiat clear -6 CALM -6 7 82% 29.44rr
Lonely .
Barrow clear -10 E 7 -23 7 78% 29.43r -4 -11 0.35
Wainwright .
Oliktok .
Point Lay .
Kotzebue cloudy 25 E 29G34 -9 7 88% 29.24r 26 23 0.04
Shishmaref no report 2 NW 7 -9 10 83% 29.16r 12 2
Port Clarence .
Tin City cloudy -5 N 36 -58 1/2 83% 29.02r -4 -5
Nome cloudy 32 SE 20 7 7 85% 29.09r 32 30 0.08
Gambell cloudy 2 N 24G30 -39 87% 29.04r 2 1
Unalakleet ptly cldy 25 E 21 -3 10 60% 29.21s 33 25 0.04
Emmonak .
Andreaf sky .
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

no report SE 14 29.09s 37 30
cloudy 30 SE 20 4 10 92% 28.94s 32 25
ptly cldy 29 SE 11 13 20 82% 29.08r 37 29 Trace
cloudy 33 CALM 33 10 50% 29.14r 37 33
19t snow 21 NW 23G30 -11 4 78% 29.06s 23 21 Trace
mstly cldy 28 N 8 17 10 85% 29.14r 35 28 0.04
cloudy 15 NE 10 -2 20 80% 29.09f
ptly cldy 24 NE 5 21 7 85% 29.12fr

ptly cldy
19t snow
cloudy

88% 29.09s
56% 29.58r
66% 29.77r

25 CALM
28 N 20G24
27 NW 14

25
1
6

15
1

10

35
28
28

25
23
26

0.01
0.03

cloudy 29 NW 17G25 5 3 78% 29.10r 32 29
19t snow 33 SW 11 18 1 100% 29.00r 35 31 0.04
ptly cldy 36 CALM 36 10 76% 28.99r 38 36 0.03
mstly cldy 35 SE 15 16 10 62% 29.01f 37 35
no report 12 SW 5 8 10 77% 29.34s 16 10
no report 22 CALM 22 10 81% 29.35s 26 21

ptly cldy 80% 29.41f10 N 9 -6 13 10 o

cloudy 59% 29.46f-19 CALM -19 10 o -19

cloudy -10 E 3 -10 7 82% 29.36f
cloudy -2 SW 7 -14 10 75% 29.38f
ptly cldy 7 N 3 7 10 80% 29.32s 23 7
no report -10 CALM -10 10 74% 29.25s 0 -13
clear -1 NW 8 -16 25 83% 29.14f
ptly cldy -7 W 3 -7 15 75% 29.26f 10 -7
cloudy 0 NE 3 0 15 83% 29.30f 2 -12
ptly cldy -6 W 3 -6 15 78% 29.33f
mstly cldy -5 CALM -5 10 68% 29.31f -2 -8
cloudy 9 NE 2 9 15 73% 29.22f



Northway cloudy 1 SE 2 1 10 83% 29.28s
Nenana dry -2 S 2 -2 27% 29.30f 15 -7
Healy .
Cantwell cloudy 0 CALM 0 7 79% 29.14f -10
Paxson cloudy 6 CALM 6 7 69% 29.08fr
Slana cloudy 6 SW 3 6 20 87% 29.16s
Nabesna .
Gulkana 19t snow 2 CALM 2 1 87% 29.15f 2-8
McCarthy .
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr
Tahneta Pass 19t snow 16 NE 6 9 2 84% 29.15fr
Wolverine cloudy 19 NE 3 19 20 77% 29.18f
Sutton .
Palmer mstly cldy 15 CALM 15 7 96% 29.15rr
Talkeentna clear 6 NE 5 2 10 83% 29.24f 12 3
Skwentna .
Hayes River clear 15 CALM 15 25 92% 29.20fr
Big River Lks ptly cldy 22 7 88%
Ft Richardsn cloudy NE 5 15 29.15fr
ElmendorfAFB cloudy 12 NE 5 8 15 92% 29.19rr
Anchorage Mrl cloudy 18 CALM 18 15 88% 29.15f
Anchorage lnt cloudy 14 E 3 14 20 88% 29.15f
Whittier mstly cldy 30 CALM 30 7 89% 29.16f
Seward ptly cldy 26 N 6 20 20 85% 29.14fr
Kenai ptly cldy 11 N 9 -5 20 92% 29.16f
Soldonta no report 0 CALM 0 10 95% 29.16f
Homer clear 26 NW 5G9 23 10 88% 29.15f
Kodiak 19t snow 34 NW 6 29 4 96% 29.07f
Valdez AP mstly cldy 21 CALM 21 10 100% 29.17f
Valdez WSO mstly cldy 26 E 6G6 20 10 81% 29.18f 28 22
Cordova mstly cldy 27 SE 2 27 15 92% 29.10f 32 25
Middleton lsl no report 38 NE 14G21 21 76% 29.06f 39 37
Yakutat ptly cldy 29 N 6 23 10 96% 29.03f 33 19 0.03
Cape Spencer .
Elfin Cove cloudy 37 SE 16 17 15 73% 29.09fr
Sitka mstly cldy 40 SE 15G25 22 20 70% 29.03r 40 32
Port Alexandr .
Skagway cloudy 29 NE 17G32 5 15 58% 29.22f
Haines mstly cldy 29 W 9 17 8 89% 29.24fr
Point Retreat .
Juneau cloudy 29 NW 5 26 10 96% 29.18rr 30 27
Funter Bay cloudy 32 N 3 32 8 100% 29.15r
Hoonah 19t snow 33 E 8 23 2 92% 29.11r
Eldred Rock .
Angoon .
Petersburg 19t rain 38 E 18G28 17 7 76% 29.20r
Wrangell 19t rain 41 SE 13G22 26 10 70% 29.21r 41 32 0.01
Klawock .
Ketchikan cloudy 42 S 20G29 21 10 86% 29.25r 42 36
Annette mstly cldy 43 SE 18G31 24 25 83% 29.23f 44 38 0.09
Cape Lisburne cloudy 3 SE 16 -28 7 76% 29.29s 3 0
Point Hope cloudy 28 SE 20G26 1 1/4 92% 29.17s 28 5
Hooper Bay cloudy 30 SE 24G30 1 5 85% 29.00r 35 28
Elkhart dry 38 W 5G8 35 55% 38 22
Amchitka .
Farewell .
*******************************************************************************
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*******************************************************************************
Item: 2 Code: CAK

9AM Wed 18 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
Umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS BRMTR

TODAY'S DATA
HI LOW PCPNHUM

........................................................................................................................
clear
clear

2 SW 8
o SW 9

-13
-18

79% 29.46r
83% 29.46r

30
7 5 -3

clear -6 CALM 7 82% 29.44rr-6

light fog -7 SW 2 82% 29.40s-7 5 -4 -11 0.35

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . /"J s: .r .z....:-=-.. . . . . . . . . . . . .
••.••.••.••••.•••••••••....••••••••..• '.L..- .7.1 ••••••••••••••••••

blwg snow 25 E 29G33 -9 5 88% ~s 26 23 0.04
no report 4 W 8 -10 10 79% 29.15r 12 4

cloudy -4
mstly cldy 31
mstly cldy 2
ptly cldy 25

1/2
7 0.08

83%
89%
79%
60%

N
SE
N
E

39
23G29
29G33
23

-58
3

-44
-5

29.02s
29.06r
29.01r
29.20s

-4
32

2
33

-4
30
1

2510 0.04

cloudy 30 SE 14 10 10 89% 29.08s 37 30
cloudy 29 SE 13 10 7 92% 28.94r 32 25
mstly cldy 29 E 11 13 20 82% 29.07r 37 29 Trace
no report 34 SE 9 23 10 48% 29.13s 37 34
19t snow 21 NW 22G31 -10 4 78% 29.05r 23 21 Trace
mstly clr 28 N 9 15 10 85% 29.10fr 35 28 0.04
cloudy 16 E 13 -6 15 81% 29.12s

ptly cldy
dry
cloudy

88% 29.09s
81% 29.56s
69% 29.75s

27 N 6
25 NW 10
27 NW 17

21
10

3

15
7

10

35
27
28

27
23
26

0.01
0.03

cloudy 30 NW 16G23 8 4 72% 29.07r 32 30
19t snow 33 SW 11 18 3 100% 28.98r 35 31 0.04
mstly cldy 37 CALM 37 10 76% 28.98s 38 36 0.03
no report 35 SE 21G29 10 42% 29.02£ 37 35
no report 13 S 9 -2 10 73% 29.35f 16 10
no report 23 CALM 23 10 68% 29.35s 26 21

ptly cldy 80% 29.41f10 N 9 -6 13 10 o
ptly cldy -17 CALM 59% 29.47s-17 10 o -17

cloudy -2 SW 7 -14 10 75% 29.38£
no report 12 N 3 12 10 80% 29.33s 23 12
no report -13 CALM -13 10 67% 29.26£ 0 -13
clear -1 CALM -1 25 83% 29.16£r
ptly cldy -6 CALM -6 15 82% 29.27£ 10 -6
cloudy -3 N 3 -3 15 83% 29.32£ 2 -12
ptly cldy -6 W 3 -6 15 78% 29.33£
mstly cldy -5 CALM -5 10 68% 29.31£ -2 -8
cloudy 7 E 2 7 15 76% 29.25f



Northway cloudy 2 W 2 2 10 79% 29.28f
Nenana cloudy -3 NW 3 -3 20 83% 29.31f 15 -7
Healy .
Cantwell cloudy 0 CALM 0 7 79% 29.17fr
Paxson cloudy 6 CALM 6 7 69% 29.08fr
Slana cloudy 6 SW 3 6 20 87% 29.16s
Nabesna .
Gulkana Igt snow 2 CALM 2 1 83% 29.19f 2-8
McCarthy .
Snowshoe Lake mod snow 6 CALM 6 1/2 87% 29.13fr
Tahneta Pass Igt snow 16 NE 6 9 2 84% 29.15fr
Wolverine cloudy 19 NE 3 19 20 77% 29.18f
Sutton .
Palmer .
Talkeentna clear 6 NE 5 2 10 83% 29.24f 12 3
Skwentna .
Hayes River clear 15 CALM 15 25 92% 29.20fr
Big River Lks ptly cldy 22 7 88%
Ft Richardsn .
ElmendorfAFB cloudy 12 NE 5 8 15 92% 29.19rr 15 6
Anchorage Mrl ptly cldy 14 E 3 14 15 88% 29.17f 16 9
Anchorage 1nt ptly cldy 15 NE 5 11 20 92% 29.16f 17 8
Whittier mstly cldy 30 CALM 30 7 89% 29.16f 33 30
Seward .
Kenai ptly cldy 12 N 8 -1 20 88% 29.19f 21 11
Soldonta no report 1 CALM 1 10 79% 29.18f 7 0
Homer ptly cldy 24 NW 6Gll 18 10 88% 29.16f 31 24
Kodiak cloudy 34 NW 7 26 7 96% 29.09f 39 34 Trace
Valdez AP mstly cldy 23 CALM 23 7 74% 29.21fr
Valdez wso mstly cldy 26 E 6G6 20 10 81% 29.18f 28 22
Cordova mstly cldy 26 SE 2 26 15 92% 29.12f 32 25
Middleton 1sl no report 38 NE 18G22 17 76% 29.07f 39 37
Yakutat clear 19 CALM 19 7 92% 29.08f 33 19 0.03
Cape Spencer .
Elfin Cove .
Sitka cloudy 39 SE 21 16 10 76% 29.01f 39 32
Port Alexandr .
Skagway mstly cldy 29 NE 17G31 5 15 61% 29.23f
Haines mstly cldy 29 W 9 17 8 89% 29.24fr
Point Retreat .
Juneau light fog 28 NW 5 25 3 100% 29.12s 30 27
Funter Bay cloudy 32 N 6 26 13 96% 29.10s
Hoonah light fog 32 E 6 26 5 96% 29.09fr
Eldred Rock .
Angoon .
Petersburg Igt snow 35 SE 10 22 2 85% 29.16fr
Wrangell mstly cldy 38 SE 6 33 10 82% 29.19r 38 32
Klawock .
Ketchikan rain shwr 41 SE 17G25 22 7 86% 29.22r 42 36
Annette cloudy 44 SE 17G38 26 10 86% 29.25s 44 38 0.09
Cape Lisburne cloudy 3 SE 14 -25 5 72% 29.30s 3 0
Point Hope cloudy 23 E 20 -5 1 96% 29.17f 23 5
Hooper Bay cloudy 30 SE 22 3 10 82% 28.98r 35 29
Elkhart dry 29 NW 2G3 29 75% 30 22
Amchitka .
Farewell .
*******************************************************************************



*******************************************************************************
Item: 2 Code: CAK

8AM Wed 18 January ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Island .
Prudhoe Bay clear 4 SW 8 -10 30 79% 29.45rr
Deadhorse clear 2 SW 9 -15 7 87% 29.45r 5-3
Galbraith Lk .
Umiat .
Lonely .
Barrow light fog -7 SE 5 -11 5 82% 29.40r -4 -11 0.35
Wainwright .
Oliktok .
Point Lay .
Kotzebue blwg snow 25 E 28G33 -8 5 88% 29.23r 26 23 0.04
Shishmaref ptly cldy 6 NW 3 6 10 83% 29.14s 12 6
Port Clarence .
Tin City cloudy -4 N 39 -58 1/2 83% 29.02s -4 -4
Nome mstly cldy 32 E 22G30 5 7 85% 29.03r 32 30 0.08
Gambell cloudy 1 N 26G38 -43 83% 28.99r 2 1
Unalakleet mod snow 26 E 26G31 -5 10 60% 29.20s 33 26 0.04
Emmonak .
Andreaf sky .
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

mstly cldy 30 SE 14 10 10 96% 29.08r 37 30
cloudy 29 SE 8 18 10 85% 28.93r 32 25
dry 29 SE 16 7 20 82% 29.06r 37 29 Trace
no report 35 E 9 24 10 46% 29.13f 37 34
19t snow 21 NW 23G30 -11 6 74% 29.02r 23 21 Trace
mstly clr 28 N 9 15 10 85% 29.10fr 35 28 0.04
cloudy 16 E 13 -6 15 81% 29.12s

cloudy
dry
cloudy

88% 29.09f
81% 29.56s
69% 29.75s

0.01
0.03

27 N 6
25 NW 10
27 NW 17

21
10

3

15
7

10

35
27
28

27
23
26

mstly cldy 31 NW 16G24 9 3 69% 29.05r 32 30
dry 33 W 8 23 10 100% 28.96s 35 31 0.04
ptly cldy 37 CALM 37 10 76% 28.98r 38 36 0.03
no report 35 SE 20G25 11 44% 29.03r 37 35
no report 13 S 9 -2 10 73% 29.35f 16 10
no report 21 S 5 17 10 74% 29.35s 26 21

ptly cldy 73% 29.42f10 N 10 -8 25 10 o

ptly cldy -16 CALM 63% 29.47f-16 10 o -16

ptly cldy -2 NW 7 -14 10 79% 29.40s
no report 12 N 3 12 10 80% 29.33s 23 12
no report 0 CALM 0 10 72% 29.28f 0 -13
clear -1 CALM -1 25 83% 29.16fr
ptly cldy -4 E 3 -4 15 83% 29.28f 10 -4
ptly cldy -6 CALM -6 15 82% 29.33f 2 -12
ptly cldy -6 W 3 -6 15 78% 29.33f
mstly cldy -5 CALM -5 10 68% 29.31f -2 -8
cloudy 5 S 1 5 15 80% 29.27fr



Northway cloudy 2 CALM 2 10 79% 29.30fr
Nenana dry -6 SW 2 -6 26% 29.35f 15 -7
Healy .
Cantwell .
Paxson .
Slana cloudy 6 SW 6 -2 20 87% 29.16fr
Nabesna .
Gulkana cloudy 0 CALM 0 7 72% 29.22f 0-8
McCarthy .
Snowshoe Lake .
Tahneta Pass .
Wolverine cloudy 19 SE 6 12 20 77% 29.20f
Sutton .
Palmer .
Talkeentna clear 6 NE 5 2 10 83% 29.24f 12 3
Skwentna .
Hayes River clear 15 CALM 15 25 92% 29.20fr
Big River Lks ptly cldy 22 7 88%
Ft Richardsn .
ElmendorfAFB cloudy 12 NE 5 8 15 92% 29.19rr 15 6
Anchorage Mrl ptly cldy 14 N 2 14 15 88% 29.20f 16 9
Anchorage Int ptly cldy 13 S 3 13 20 88% 29.18f 17 8
Whittier mstly cldy 31 CALM 31 7 89% 29.18f 33. 31
Seward .
Kenai ptly cldy 11 N 8 -2 15 92% 29.21f 21 11
Soldonta no report 2 CALM 2 10 83% 29.19f 7 0
Homer ptly cldy 24 N 7G16 15 10 88% 29.18f 31 24
Kodiak 19t snow 36 NW 7 29 7 85% 29.10f 39 36 Trace
Valdez AP .
Valdez wso cloudy 25 N OG5 25 10 85% 29.23f 28 22
Cordova ptly cldy 25 CALM 25 12 96% 29.15f 32 25
Middleton Isl no report 38 NE 14G22 21 76% 29.11fr 39 37
Yakutat clear 20 NE 3 20 7 96% 29.12fr 33 20 0.03
Cape Spencer .
Elfin Cove .
Sitka cloudy 39 SE 14G29 22 10 70% 29.02f 39 32
Port Alexandr .
Skagway mstly cldy 29 NE 17G29 5 15 56% 29.28fr
Haines .
Point Retreat .
Juneau light fog 28 NW 5 25 3 100% 29.12s 30 27
Funter Bay cloudy 32 N 7 24 12 96% 29.10fr
Hoonah light fog 32 E 6 26 5 96% 29.09fr
Eldred Rock .
Angoon .
Petersburg 19t snow 35 SE 10 22 2 85% 29.16fr
Wrangell cloudy 35 SW 6 30 10 82% 29.18s 38 32
Klawock .
Ketchikan rain shwr 41 S 17G32 22 7 86% 29.19rr 42 36
Annette dry 41 SE 18G29 21 10 89% 29.25r 41 38 0.09
Cape Lisburne cloudy 3 SE 14 -25 5 72% 29.30s 3 0
Point Hope no report 18 NE 9 3 96% 29.18r 18 5
Hooper Bay cloudy 30 SE 22 3 10 82% 28.98r 35 29
Elkhart dry 29 NW 2G3 29 75% 30 22
Amchitka .
Farewell .
*******************************************************************************
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Sheet3

# 5 Engine under treatment with: 1070200 kwh generated on treatment
Test 1 306 hours of run time on treatment

FUEL MW PF KVAR AMP MVA KWH/G
#517 Jan 221.000 3.755 0.927 1522 555 4.046 13.389

#531 Jan 222.660 3.747 0.932 1456 552 4.040 13.413
Test 1

1.660 -0.009 0.005 -65.6 -3.0 -0.006 0.024

0.75% -0.23% 0.49% -4.51% -0.54% -0.16% 0.18%
./

Page 1
/



Sheet2

# 5 Engine under treatment with: 901000 kwh generated
252 hours of run time

FUEL MW PF KVAR AMP MVA KWH/G
#517 Jan 95 221.000 3.755 0.927 1522 555 4.046 13.389

#529 Jan 95 218.170 3.726 0.908 1637 564 4.094 13.563
.....-- -:

-2.830 -0.029 -0.019 115.3li 9.5 0.048 0.174
"---../

-1.30% -0.78% -2.11% 7.04% 1.69% 1.16% 1.28%

Page 1



FPC» TECHNOLOGY, INC.
CARBON MASS lJALANCEFIELD DATA FORM

'''~ 01, :,... .,- •

Smoke spot Numbers
1. _ 2.

Company: _ 'Test Date: _

Treated
Equipment Tested:Make _

water Temp. _
oil Pressure _
Air Restriction. _

Test Portion: Baseline

Miles _ I.D.# _

Engine Type _ Hours _ I.D.
Fuel Injection o

o
Naturally Aspirated 0

o
straight D Curved

TurbochargedMechanical
Exhaust Stack Diam Inches D
BP: Inches Hg @ OF---------- Ambient Temp: of

Fuel: _ SG @ start Time: _

RPM Exh. Temp Pv CO HC COa O2-F Inch HOlO Remarks
1 if / . (1- ~.'7,J, ) 2.~
2 .t/ {

)1-- 6.Jt- /1..6

3 ,e/ J3 (J..!t j')..(.

4 tJl /1--- .~.J' / '2,b
5 <:7 { , '2 5.3(.. J 1.(;

6

7 \ ~

8 \ .: 1\' /v <.
\ / -, //

<,

9

r-, ,//
I--- . ~

10
Average

.5/laF Z. of- 2

--

Signature of Technicians:_W_~~J~G Finish Time: _
/ ZJ· J7"13 /27. Y
/ ..: /37:.1 /Z.7Y

)""':';-"1 /1

..
u 7/<'j 0 rJ) t/ OjJ'>
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7fl-
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./5'"

- /;'1
- 1,(/
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rn» TECHNOLOGY~ INC.
CARBON MASS BALANCE. FIELD DATA FORM

~ ~ ~ .,-
Smoke spot Numbers

1. _ 2.
Company: ~----

Test Portion: Baseline water Temp. _
oil Pressure _
Air Restriction _Treated

EQuipme1t ~s~ed:~Make h. :si I(L,. Z- Miles _ I.D.# _

Engine Type _ I.D.
Naturally Aspirated []

D
straight [] Curved

Hours _

Fuel Injection D
D TurbochargedMechanical

DExhaust Stack Diam Inches
BP : Inches Hg @ of Ambient Temp: of

SG @ of Start Time: 14rfJ AFuel: _

s/./~(!T / (/ F Z.

RPM Exh. Temp Pv co HC CO;z O;z-F Inch H:zO Remarks
1 0/' Ii- 1s-·4L ( l.<?
2 (;/ /1.- l5": .ole; 12.7
3 .01 / '2. l6".4! IJ-. • '!

1- 4 ,0 I /3 .~4#IJ /t.r
5 01 ,3 So 4-1 /2·1 -

1- 6 i

7
I ·l---"

1- 8 r-.
9 -.

t: 10 '---- . ----~

Average

signature of Technicians:~W~9/~G~ Finish Time: _



Carbon Mass Balance Field Data Form

J' ?r fjCompany: Location:_-,....,~, Test Date:__ •.•..il__
l Test Portion: Baseline: Treated: X Exhaust Stack Diameter: _Inches

I}' JI
Engine Make/Model: Miles/Hours: LD.#: ;l.
Type of Equipment:

I

'~ / . FuetSpecific Gravity:
, :.Bar.ometric Pressure: Inches of Mercury

" :, Intake Air Temperature: (OF) Start Time: _
"".

/ 'j"

, ,
, ,

1./)
~/ .

-,

I
:'; I

'>.,"'lo.,

.

. Jf ..,.J;»J1 .. ..'

Jlt

End Time-----

Names of Customer Personnel Participating in Test:
5~' /7,))

~d;.t.-J - /. /7

'/11 : cr, Clzr
Signature of Technicians:

I .. ,

,/

" .....



FPC» TECHNOLOGY, INC.
CARBON MASSBA.LANCEF1EID DATA FORM

, ~ :..- ,r-
.;~.:t

Smoke spot Numbers

1. +0 2. tf 0

Company: (1f11i"C1) k1J 005---
Test Portion: Baseline [] water Temp. _

~ oil Pressure~ _
~ Air Restriction _

Test Date: c?-/9 -9s"

Treated
Equipment~ Testec,i:~

Make }AJJf:t2ljcL ~

Engine Type 3k \j IIp
Fuel Injection 0

o

Miles _ 1-I.D.# _

Mechanical Turbocharged

I.D.

Aspirated 0
~

Hours _

Naturally

Exhaust Stack Diam 3z... Inches straight 0 Curved 0
__________ of Ambient Temp :___ _ of

__ .....;;5;;;;..J--'-- of start Time~

BP: Inches Hg @
Fuel: D, ~ol SG @

r- wfi \ OF d-

h,~~~ RPM \} ~. Temp Py co HC CO2 O2
- OF Inch H2O Remarks-

5,,\~\1 '/....BZ.°F .0"6- 10 5.'35 \\.9
"ll{L

.,
2 02- 10 S:~$1\. g

10 3 ,0"2- 10 c?3:' 1\.9

t2.1(L 4 . b'2- \0 'S. '?ut \\.9
15' 5 '>L ~3° P ,O?. \b S.~z.. \ \.q

nYz.. 6 ,02- \6 s. '33 l\.Ci

?-o 7 . 02- q '5.3\ \ \.g

I-LY-z. 8 b"Z- \b 5.~'2.. \ \.9
·2~ 9 'j. B3°f' ·()2 Dt S.32 l\.9
L.-"\ \1; 10 .07.- ~ S.3j... \\~9

Average

signature of Technicians: Finish Time: _



FP~ TECHNOLOGY, INC •..
CARBON MASSl1ALANCE~FIELD DATA FORM

.- f

Treated
Equipment ~ee.!=-~d~

Make ! 0~IIQ ~

P~dl)Q1
Baseline D

~

'Test Date:

~

,;J- I Y - C;r:

Smoke spot Numbers
1. 2.

Company: &&tll"1 Co

Test Portion: water Tempo _
oil Pressure _
Air Restriction _

Miles _ # ~---z.-...-I • D • __ ----.:..--=- _

Engine Type _ Hours _ I.D.
Naturally Aspirated 0

o
Straight 0 Curved

Fuel Injection o
D TurbochargedMechanical

Exhaust Stack Diam, Inches D
BP : Inches Hg @ OF Ambient Temp: OF

OF Start Time: \\.',co A----------Fuel: _ SG @

RPM Exh. Temp Pv CO HC CO2 O2OF Inch H:zO Remarks
1 o z. 9 S.30 \ \. 9

, 2 .o z, ~ ~.2q \ \' OJ

3 x 6'Q.'t ,01.. 9 5.'2$ \.\.9

L 4 . Cf7-
~ 5·2.9 \ \.9

5 . DL.. 9. 5.3D \\,9
'I 6 .DL ~ 5.1.l \l.'1'2..-

/
7 )( 53. ~ .D2- .q S.1.'O LL.q

/,
8 »; 1> 5:2..'1 n.<6
9 .Ot.: \0 5. -z..-' \ \ .9

If 10 @ 55",/ 8t.<O .o z, <=1 5.30 \\.<1

Average

signat~re of Technicians: Finish Time: _



FPC» TECHNOLOGY, INC.'
CARBON MASSlMLANCE_FIEIDDATA FORM

.: J. .:'" ,.",-

..~~
Smoke spot Numbers

1. _ 2.
-\company: --.,.__ 'Test Date: 2 - 77- 5?)./

Treated
Equipment Tested:.;Make _

water Temp. _
oil Pressure _
Air Restriction _

Test Portion: Baseline

Miles _ I.D.#_~~~ _
Engine Type _ Hours _ I.D.

[J Naturally Aspirated []
, ,! "-Mechanical [J TU1'bocharged []

.'~~t~;~:'::\::);{
',\SxhaustStack Diam, Inches straight D Curved

'~,~{:';-!!~~:':~'~ Inches Hg@ oFAmbientTemp: oF

[J

Fuel Injection

SG @
~/

OF------ start Time: _
-rj~~,:,

'',:f~!.;
RPM E~~ Pv co HC CO2 O2

~ ..}~*, OF Inch H::tO Remarks
';.

)~1i;,,;~ 6 /
";;~,! (3, /2J.h !/F /..2cJ ,

,:\~\t~~I~rr /27. I.- /./r: /zi.~

'i:y/)" 3 / <11 11\ I. 2tJ /.~,6
" \i}"~ - /.;$ /2~4 \ .·f~· /7't- . , .~'.

5 /i'?~ /.) .•... /~2~ /.20
./ '<-'

6 /2, r '/ 'Y~ )- /v 2~ /iP ',•..•..., .

./,

7 l,...-r:0 ./ko'. ') /.2r ~2t:'
8 h -----;-h. - /v;2er /Z~

,v:'

9 47 {"7 /.-ft r: /. 2(J .: 7.0-cJ

10 ./7 )--' ./" (/' r" /....(~\
/. z.trY

/

Average ~

signature of Technicians: Finish Time: _
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*******************************************************************************
Item: 2 Code: CAK

12PM Sun 19 February ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter I s land .
Prudhoe Bay clear -25 W 7 -40 12 72% 30.04r -19 -25
Deadhorse mstly clr -27 SW 6 -38 7 76% 30.04r -15 -27
Galbrai th Lk .
Umiat mstly cldy-24 NW 7 -39 20 72% 30.03r -3
Lonely .
Barrow clear -22 NE 10 -47 7 73% 30.13r -12 -22 Trace
Wainwright .
Oliktok .
Poi nt Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'.-;--;--;--.. . . . . . . . . . . . . . . . .
Kotzebue clear -20 CALM -20 30 81% 29.90s -18 -24
Shishmaref no report -26 CALM -26 10 29.95r -26 -31
Port Clarence .
Tin city .
Nome ptly cldy -9 NE 3 -9 30 61% 29.83f 0 -17
Gambell cloudy 8 NE 11 -13 10 80% 29.91s 11 3
Unalakleet clear -13 E 7 -26 35 57% 29.82s -12 -22
Emmonak .
Andrea f sky .
Saint Marys no report -7 NE 10 -29 10 67% 29.75s -5 -11
Mekoryuk .
Bethel clear -8 N 14 -40 35 58% 29.70r -3 -11
Aniak no report -8 N 11 -33 10 32% 29.69s -4 -10
st Paul Islnd ptly cldy 9 N 21 -26 10 84% 29.91r 9 5
Dillingham clear 1 NE 7 -11 50 59% 29.57r 1-1
Chul itna .
Port Alsworth clear 0 W 6 -8 30 56% 29.44r
Iliamna clear 0 N 11 -23 25 62% 29.47r 2-4
King Salmon clear 0 N 13 -27 30 68% 29.46s 0-5
Adak .
Shemya AFB cloudy 33 NE 6 27 10 64% 30.14s 33 31 Trace
Nikolski .
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk

cloudy 24 NW 21G31 -5 10 58% 29.70f 24 19
Igt snow 16 NW 20 -15 2 77% 29.57r 18 14 0.04
no report 20 N 26 -14 10 62% 29.40s 20 15
no report 7 NE 16G21 -23 87% 29.52s 21 4
no report -17 E 16 -56 1/2 56% 29.67s -13 -24
no report -24 CALM -24 10 81% 29.86s -18 -27 ! ~

II "



*******************************************************************************
Item: 2 Code: CAK

8AM Sun 19 February ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Island .
Prudhoe Bay 19t snow -21 W 9 -43 10 77% 29.99r -22
Deadhorse cloudy -21 W 11 -49 7 77% 29.99r -15 -21
Galbrai th Lk .
Umiat mstly cldy-22 SW 10 -47 20 73% 29.99r -3
Lonely .
Barrow clear -21 NE 10 -46 7 73% 30.08s -12 -21 Trace
Wainwright .
Oliktok .
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin city
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
st Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk

..................................... ~~~ .
clear -24 SE 3 -24 10 72%\29.90$ -18 -24
cloudy -29 CALM -29 1/4 ~~5s -27 -31

clear
cloudy
clear

-17 CALM
3 CALM

-19 SE 3

no report -10 CALM

clear
no report
ptly cldy
clear

clear
clear
clear

cloudy

cloudy
19t snow
no report
no report
no report
no report

-11 N
-9 N

7 N
-1 N

16
10G18
20
9G24

-9 CALM
-4 N 11
-5 N 14

32 E 5

-17
3

-19

-10

-47
-31
-28
-19

-9
-28
-36

29

20
10
35

77% 29.84s
76% 29.89s
62% 29.82s

10 60% 29.75s

o -17
11 3

-12 -22

-5 -11

-3 -11
-4 -9
9 5
1 -1

2
o

-4
-5

30
10
10
30

60%
34%
80%
59%

29.685
29.675
29.91r
29.53r

32 31 Trace

30
25
30

78% 29.40r
68% 29.415
83% 29.44r

23 NW 21G33 -6 7 63% 29.69f 24 19
15 NW 21 -18 4 84% 29.52s 18 14 0.03
17 N 22G31 -16 65% 29.38s 17 15

4 NE 8 -10 91% 29.50r 21 4
-15 NE 10 -39 10 51% 29.64s -15 -24
-26 CALM -26 10 29.84f -18 -27

10 67% 30.14s



FPC- TECHNOLOGY~ INC ..
CARBON MASSBALANCE.FIEIDDATA FORM

«: '.:;" .:1'- .
:I.,l'

Smoke spot Numbers1.-¥- 2.-VL
Company: Cbn IN Co R-e-b bo~

Test Portion: Baseline o
o

water Temp. _
oil Pressure _
Air Restriction, _Treated

Equipment Tested:
Make 'NP:erSI LA No .&!r5

Engine Type 3~YIe:,

Miles _ I.O.# _
Hours _ I.O.
Naturally Aspirated 0

o
straight 0 Curved

Fuel Injection
Mechanical

o
o Turbocharged

/

/

Exhaust Stack Oiam, Inches o

Fuel: _
__________ of Ambient Temp: of

of start Time: d~3D----------

BP: Inches Hg @

SG @
..

tS.O

1.5
10.0

\8-.5

tS.O

n.s
(9-0.0

Ct-C7.5
if.5. D

"C7-1. '5

PM~aJ'f fG1· \ orf t' d-

RPM ..Exb'. Temp Pv CO HC CO:z O2OF Inch H;zO Remarks
1 bt ' S 5,'+8 \ \. (,p

2 .02- <t>" 5.q.2. \\.5

3 X '?;IP .(c/" .oz. \0 s,~Co \\\/
4 .02- \0 5. '-\-3- " ,J
5 .02- \0 5: \f l \ \.1
6 .OZ to 5.~O \\' (p

7 'f- 6(0. CoO .0"2- \0 t?'?c \ \ . Co
8 .62.. \0 5.~\ \ \. (p

9 .0"2- \0 S.ttc \ \.1
10 .02- <6 5"~9 \\.1

Average

Signature of Technicians: Finish Time: _
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*******************************************************************************
Item: 2 Code: CAK

4PM Sun 19 February ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Is land .
Prudhoe Bay clear -31 W 7 -47 12 71% 30.11r -17 -31
Deadhorse clear -30 W 7 -46 10 30.10s -15 -31
Galbrai th Lk .
Umiat clear -31 NW 7 -47 20 30.10r -3 -31
Lonely .
Barrow clear -23 NE 10 -49 7 73% 30.20s -12 -23 Trace
Wainwright .
Oliktok .
Point Lay ,-.--;--;'--~ .
Kotzebue clear -18 CALM -18 30 73% i29.9;l¥ -15 -24 Trace
Shishmaref no report -23 CALM -23 10 2~95s -23 -31
Port Clarence .
Tin City .
Nome clear -3 CALM -3 20 62% 29.80s 0 -17
Gambell no report 4 NE 18 -30 10 72% 29.90s 11 3
Unalakleet no report -7 CALM -7 10 52% 29.81s -7 -22
Emmonak .
Andreafsky .
Saint Marys no report -5 NE 9 -24 10 79% 29.72s -5 -11
Mekoryuk .
Bethel clear -3 N 18 -40 35 59% 29.69s -3 -11
Aniak no report -3 N 11G16 -27 10 28% 29.65f -2 -10
st Paul Islnd 19t snow 14 NW 21 -19 5 80% 29.86f 14 5 Trace
Dillingham clear 5 N 11 -17 50 47% 29.54f 5-1
Chulitna .
Port Alsworth clear 9 CALM 9 30 70% 29.43f
Iliamna clear 6 N 8 -8 50 55% 29.46f 6-4
King Salmon clear 2 N 13 -25 30 66% 29.47s 3-5
Adak .
Shemya AFB .
Nikolski .
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk

cloudy 24 NW 22G30 -6 5 66% 29.70s 25 19
19t snow 17 NW 17 -11 2 84% 29.56r 18 14 0.06
no report 21 N 26G31 -13 10 60% 29.39r 22 15
ptly cldy 7 N 16 -23 35 50% 29.49f 21 4
no report -22 NE 9 -44 5 29.71s -13 -24
no report -16 NE 3 -16 10 59% 29.86s -16 -27



;. ~ ,:::.'r' i

::::; ,:::.,:<i,,·l

t; .'...j '):.
, :'

: •••• .1. i··i~:::.;":
T: .
. :. : -t !:::. :".

.. .L ~ .; L. :',.' .,::, ...
...".:.'

;. '..':!
:..•. ,..,: :

,..;. !

:. :-:·:-..l

.1.::::;:'
:l ..::~ij

~,

(/'00

: .... ,.,;:.

':::'i:::;
..::, .•...

...... ::: ,: . :~.::::; : !..:;.,.



L.: ;.;

1...; ;.!:
T' ; ,

L ... L ! .,~:::,'"

, 'L, ])F::' :L ':"'!'...ir
, ,... .:::: : i::.! ~ ..' ;:~:

I..··: '; i
r.::.,·'·,i·'" :...' t-! t.. ... ',.... L·:

J ,::;;:::

:::[ .: ;::' .....

'j c'"

::;.(,;>l

.'i.·'..

.L.:::.:

O(J/·.., 9~-,v,

<...:.,.,

;-,,'

.:",
,"',

.: ;

.:',: :

'1 : .., ....
::.:•...i

.-., ....

. .... ,,,::



Commeo

/+DDIT} v E. F{)£ L- TE~T t:t- 6,- E/I/~
.-_.-

TIIY']£
-JToF r TOF 0

FuEt- "V ,6. IN !=vE-1- (JuT .D 0 U! F~ /t"1BI8f1.JT F

0 06;?7 - 3889 - 93 I~- :3.S7
S- mlt\) fa / tf/ s-cf 3 :J(J./ 3;?- ~;?- /1 If /I

10 t\1IM 0/ 9'6 5'-1 3'1S3 3~ d-;2.. If /1 I; ..

15m,,"; ",;),,51 ~ 39 ~lf 3,~ el3, II ') If

dO m If'J (P.3 O~ 6"S- 40 ~~ 33 'd.J- 1/ /1 ) /

d-1Jm,,v ~3 /.,L 57 -to 5" 3¥ 8-3 J I I ) ~b'~
<;(J M''') ~ t..{ 'd-';).. .5'~ '10 q 7) 3Y d-~ II Ii I)

35" ,I}" tV "~7~ st.f 1-/1 d-.;;;"" 3J- d-.~ 1/ { / /1

l.-}{> m: tV (.,533 ;57 JflS7 36 #& { ( tI If

LtS- 111 I ~ 105'1 D 57 '-II 9 I 30 C1-~ / J 1/ It If

bO IVl I fV fo to Lj {, Sc;. '-/~ J..S 3'-1 ~?- I ( I I ?;?

50-<1

-33(" ..-
I(~J) 1/;)d3)
- ~

RD-7-89



IJ P&~/hj Ill' t '; 9:;--'
-Ji ~ Gvr/C'-> ~ iv-rc 12J~I

!;7tJl2i' 2.:4s /-::>/V)

eJv'G-/A/& /6V'-e~ 32- f)1f .9
K(J# /3 /2.2-~

Ii/>'}~ fVlvJ AM? i<VAI? MI/'A Pr= \(wuk.,.. A ,/!x U:;M// R /:!Y. TeuP
B4 tUde
DLS(lf T&N

~-r(J..·,'1
r - I I

o2.~S- ~_r; ct . ,)--,,-).---' /-.57/-/ t..J. 04- ,,91.)) 13.z-o f)t,__t..,- '77? 41 '-t.c;-...

o~.(J 1~')Lf s-s-t 1<0/ ,-/, CJ ~ •. 92..G )~ 2.'1 ')s-"L /') f) L ~
«r.«: "< f) fJJ £;-:'\-91 } '-f J <., L/-.oL ..9~o /s.u; 1~t.,- ,)7? )
10. a 3 ? 9 52. / /.c;)~ t.f:/f) ".9.30 J'?J.. S-t..j ?r:;-t./. ,/1// \
12-. c~ .~ fjy SC;C;- /LrSZ 4.0<' 6 J3 / /3 ~/ ?~Lf- 710 If t;':1)

.LS': () 3~1~ c;1'c:'9 /4-tfn 4-. 0'7 .9~s- ~'i3 ?:::-L/ 7/0 /
rr.«: J.?~ S1's- 1/'37 +_ J <, ,9/A 13. LS' ?jt.J 7?/ \.
2..0,0 "2, r; 9 c:-t.J /70& t;.. J n 9JO 13 Zb ?t;L/. 7VJ/ )

--- 3..7c C;-l-c. Jt8C,- 4- J 5--- .91Lf 1?3Y- ''If:;-~ 7'7?
\.2..'2.. S

2$".0 ~ 7/ C)t, L/- / t,t, / Lf./L). ,,9/b )3.l.2. ')~~ 7?? 4- to -t.c:
2.7 - i '>1. s-'£'3 /3 '}tf '-/,03 , 9L}-(] /Y/fJJ 7s-:;-- 77';) f,S
]0,0 s.r: s-Lj-IJ II£:'9 3,'33 , JS-z... 13,32- ?ss 777 ~.

.2..2,'-.- 3. '7 ~ C'5'? J~~') LfJ) "< • 9 Y!.j 15, t t/ 7SS- If?? }
'11...,~ .-=? '7 c:-- .~6 /?~2.. LJ.. J~ ,90 =? /»: 2.9 ?5''; ??/ /' ,0
"? f) (-- ~ 90 S-tj~ )).42- 3 9.R • 9_r::-» 13t.,1~ ?s-'~ ')?::? if6i1.. L~~
clo .o s,9.n sv» /1If) 3.92 ,9,C;e /3#20 '7S-t/. 7'/1 \
l" -, ,-- <., Po "-3 'J. t s s : 3 99 ~93~ J3,~1 7~---C;-- ?'>? )./ L • ~

L/;: 0 3,'7P. t.,-cjt. J?3t.. 3 CJ9, #.9L/-? J 3, '-Ie;- ?,t.,-C 7'7? (
0'). <: 3./..9 t.,-'C 2.. 1'7/0 Lf,13 ,9/0 /3."5 ) 7S-1> 7'J? '<,So, 0 .~ '1c+ ,nl, / ?z./ L{ ;Lj 9 J / 13. so ?~r 77) l/bi6

;~~2Y L-/, /r.<"! S l.?7.61'1" lJ/. I'Y /rf' f'-1 ..2G7/7
],'7~

/ /
f:()s7 /,7>< sr:f?:,r: I '7 ~fl7, 7 1J.9c?

I /7. »s z: r. /(5- 1/76.<J O.07u I/A 07/' o, /.h']

. I·..

. --,--,
Rn fj·Aq



FPC» TECHNOLOGY, INC •...
CARBON MASSBA.L.ANCE,_FIELDDATA FORM

Smoke spot Numbers
1. _ 2.

company: __~~~..~2~.~~~~A)~C~.C.~? ~ __

Treated
Equipment Tested:Make _

o
£]

Water Temp.~. _
oil Pressure
Air RestrictioIl _

Test Portion: Baseline

Miles _ s:I. 0 .#_.....-L<--____

Engine Type _ Hours _ I.O.
Fuel Injection o

o
Natu.rally Aspirated 0

o
straight D Curved o

Mechanical Turbocharged
Exhaust Stack Diam Inches

Fuel: _ SG @ OF---------

Ambient Temp: of

start Time: _

BP: Inches Hg @ _________ of

I
..- - -==:=;-

RPM Exh. Temp Pv co HC CO2 O2
eF Inch H:;oO Remarks

(A? /! /./lJ 0'1- ~ s:69 /4.~1 /l.j~C: /./J'~

2 2.,Y07',/ /./tr /f,O
/ '

I.IS"'"3 ,1.1'7 rs..« I./~
4 ././ /.l2-r /./.y / ) f./

/

5 /1:.-"', o /1. ;-'C . r r' I/f'/'
/

6 /'/ .. / /-:'~/. r z» /ss:
//: ~ ""., /,207 /J.(,,) '?:; r-. ,,~v '.

t -
8 /.~ Y' !i. /./~" 2S-7!L .-z~L- /,

. ;, . 1--" ,....-
9 ~Oi.:' /y.</~' /. »«: 1,.i!J
10 -. ~/7.'7' /./ .r 11..0<.'c.~. J ./~. '"

Average ;-

Signature of Technicians: Finish Time: _
I /7)-'/.



FPC- TECHNOLOGY. INCe . "'.

CARBON MASS.BALtNCE~IEWJjATA FORM
~ ", <:/; . ~~ ~-t .:~·1f~~;~;~~~~it:..~:: ;:t~. ~..'

Smoke spot Numbers ~<,.•., ;--

1.__ 2. rf}c-e- .t
Company:__ Co~I1"-.;;.ffV_C_I1 __ ....I.t4~L.;.;.,I_J.....;fJ;,;..~_·~~~ €_IJ...,-_T_.;;_-.~_J> "~~st-Dat'e: I )17) f.!'

Test Portion: Baseline ,
water Temp.oil Pressure--------
Air Restriction _Treated

Equipment Tested: .J.J SMake VAIl" J IL LA w: Mi1es _ I.D.# _
Engine Type, _ Hours, _ I.D.
Fuel Injection
Mechanical

o
o "Turbocharged

Naturally Aspirated 0
D'

Straight 0 Curved oExhaust Stack Diam. Inches
BP: Inches Hg @ of Ambient Temp : of

SG @ _Fuel: _ start Time: _

.5

7,5

/ / ./

RPM I Exh. TempV P
v

.; I~o IVHc c02
v 1"',02OF Inch H2O Remarks

- . ~.-

,~ II 1-b S; <./ z.1 n at: ,0~ II

2 [.S oz. (11 ~
II I f1 ). <'(r...f~{'.J' .rs . ,

S ~ (J t. )() %=trr- '? <;;-. ~l-3 JNC'

4 7.S .0 z, , <l % /I f } 5-.'14,-s.J'
% 5·'tr5 1° • ., l- fa ,,. I ,"I'" (j (/J <-

IZ .S la % I f. , 5'.'1 ()6 .oz: s:Cf-L

7 I~ • tJ 'Z.. It) .. ~ 'f f 0
-: t.( 7..
\/. ..J

/7.S .'- 1° % /1,0 <. Lt--8 ,01- .v-r-
Z o I~ /1. 0 s: >'1:;-9 ,tn.... ,0 S.'f~,

% ;4 ,..5 .'-1(,(
10 22·5 02..- 10 s.'f I 1/, I V/U c»

Average

(0

n ,j

IS

Signature of Technicians: ~Finish Time: _



_ FPC» TECHNOLOGY, INC •.
CARBON MASS·JJA.LtNCE,FlEIDDATA FORM

,', ,0( -/'" ,'Jr- '1

,,-d;- t.;. " '•..

Smoke spot Numbers
1. _ 2.

company: c~o~~~~~t~o~,~&~l~~J~h~~R~,_O~---..
Test Portion: .Baseline ffi

o
'Test Date:

Treated
Equipment Tested: JJ. SMake W4 fl":-,p l f.../J ~

water Temp. _
oil Pressure _
Air Restriction _

Miles, _ I.D.# _
Engine Type ~
Fuel Injection
Mechanical

o
o

Hours I.D.
Naturally Aspirated 0

oTurbocharged
Exhaust Stack Diam~ Inches Straight D Curved D
BP: Inches Hg @ of Ambient Temp: of

Fuel: _ SG @ of Start Time: _

'f7.J
So

JZ·

55

/ / /'

RPM Exh. Temt{ .Pv / ~o /'He coy Vo
2of . Inch H:zO Remarks

.- ,,". -,.' '.- %,1 LS ,r)l; Cf /It o S.vt'1-

2 L 1,S .(}Z Iv % II. 0 c: '--'ll.r.H .7 -

30 ( 0 'Z. (0 % II. 0 ) ,t~,/3 . S, tI-J .' :>
4 ']2 ·5 ,O? 10 ~~. /1. (J ).4:lS. ".INJ

3S- -»: )l )
<;,-·'-tl

5 • <> 2- / c,) !..~! t'r..TO At-

:57, S .O't, (0
s ..,.,~

(o,r S-.t./.O;)6 .../"" .,#-O

,0[" ,
~ /1. 0 S~. c.f47 (i) . • SA..I/-

8 +i ,J ,0/ 10 % I', , S--/4-7)ss«
9 Y'S ,0 I 10 % II, , 5,iO.5s.:sK
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Carbon Mass Balance Field Data Form

Company: c::z I.;('&)rn Location: .fkz L2rc Test Date: / - /7~<J---
Test Portion: Baseline:.~.d:..J.......__Treated: Exhaust Stack Diameter:~Inches

Engine Make/Model: _"",,;d~;Li.'.U"". ----'~ ....••~~0.-.Lr...s.2"_· __ Miles/Hours: I.D.#: sF
Type of Equipment:

Fuel Specific Gravity:
Barometric Pressure: Inches of Mercury
Intake Air Temperature: (OF) Start Time: _

@: eF)

/.

/t
2,

If.
"~ ~

J .
~

9,

J../
,

~

/7.
7. /,2c

/5..
/2D/2u

~ /....2 v t Z()

# , '? ."') /to,/ • .;<,..!.-'
/,

End Time

Names of Customer Personnel Participating in Test:

Signature of Technicians:



Customer:

Diesel Generator Specific Fuel Consumption Log
C,Mjjf'c:.p IA,/lb!W s: Engine #: ~ Date: , 7 J(}rJ (91'::/ Base:

)(/4 Po&- 0u-ao+);rW Density: Base:

/ Treated:

Location: Treated:---
Engine: Make:

Model:
Eng. Hrs: ---~-

Alternator:
Make:
Rating:

Test Sequence #: /

Temperature Degree

JS'W 13"~s
~ If, .e )'19 1 si> )3,.~B

~ ~S-~7. s 4: 01 3, /~/t /3,L"

ID l--LDb 3.? 15";;3 s: /5~:;-8

I~.C; Lf.o S /l if ~.,J2cf /.§LfC;;- ;-LfS J],Z'L

(S Lt,oY 3/)? 0 •.5>23 /~r;;3 S~i 13~"3-'

I?~ ~.Y:J 3,~9 iY,9'-3 iLf.J7 sv c '"3,z.,
7..fl '-ltOO J.~~ f9•.9~ la- ~~9 13,<-1

2-~·S ./80 o•.J 2-6 ts~1 /3 •.09-

~~ 3.t ') (J;.s z..t3 t!;;z-c 13,5,
L\.vo 3 ~O JV; /~zA~ / ~3l--

5f3() tLt f)
/2-s j5'b~



. .
Diesel Generator Specific Fuel Consumption Log

Customer: .C~c.o AW:H;/'P tNr:;-,.- Engine #: :;- Date: }7 j{:trJ (9s' Base:

[fu)U9 t]').pvvl~s Density: Base:Location:

Treated:

Alternator:
Make:
Rating:

Test Sequence #: I

Treated:---

Engine: Make:
Model:
Eng. Hrs: ------

Temperature Degree F

3s )5, '3 It, LtYJ ..9
3?s~ 3,? I (;).. G !S"z.-c. l3. ?'b 45'0.0

40 3~?CJ o,3z{ /5"/& 13.3S LJ S-o.~

42,S" Lf" CJ5 3.'7 a,92B /SO~ )3'::/1 '+50.4
t./~ lt~bb i.n. ().9z~ l!53ro 5"S"z- /3..l-b It.5b,~
42c; ltJ9:r' 3..1> o#9~9 /511- .5!J-'"t /5. l/L. Lt6o.5

s» 4.0 3..go 0,9 2.tj. J~LO S-t3 13.5"8- 't~),

~/S i.f?5 3. '77 0,.9,> l- lLj-?3 )~j j/3 ,4'3 tf: s&,
0./..

)0-t- : g(!).9~o 71.~6 /?Y7( l~ 7;2, /~ ~Y7 fJj. JJz: 2tf7;/. /7
/16..;: y. bS- J. 7f 0, ~;'7 ~ ;i/.,>' J3r. c ).1.-/ /.1. J?
5:<1 . (J. CJI~ t1.oJ? &. c>o1..'L.- 2j: a: 1'.87

2-z?16 z:
C1./?~

7'.n r;""~



Diesel Generator Specific Fuel Consumption Log
Engine #: > Date: 17 - 'J,yt/ Base:Customer: ---------------------

Location:

Engine: Make:
Model:
Eng. Hrs:

- 77/3
S-';-3

Treated:------
Density: Base: Treated:-----

Alternator:
Make:
Rating:

Test Sequence #:

Temperature Degree F

l.
33~

7'133 76CjJ-

-7877 -7ose;--5h 33
-?>3

;J-3 C 61,

II

/1

1/ 1/

11 /I

1/

/1

1\

1\

I(

1/

I(

If

If
,I
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!:::
;,,'
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E::<H I)I~U)E D I FF :32 .-..-, :~:O ,-, .-:,.::'-.:.-.:, .=, '-"-'
E::<H TH',P DEI) - 4 1 - 6 -- 1 -- 7
t,·,A It··, E:E (:1 f;:: 17'5 '~2 '75 '?I~1 '7'::1 '7~5

8 C:'r'L L I t'~EF~:1 1·-,1::" 12'::- 1 ::::2 1:~:O 1::::1'::" __1

tl C\'L L It'~EP 2 1'::"::;' 1'-"-' 1·~:=: 129 '127~.' ._'S:-

t·4 C:'r'L L I t'~EP 3 1'::'-=- 129 1::;:.::;, 127 131S:-I_I

K EXH ULUE 1 WAUE (1 ~:::1 (1 ~:::1 (I
E::<H I)U..IE 2 L,.I(:II)E (1 0 0 (1 '121

E: EXH TEMPERATURE ~1'1::1':;' ·:j·6'::~ ~1"?:::: ."1:::--' o::j'7~J'-(·._1 (

E>;:\--., I) (:11.-'-..11::: 0 IFF '? 1::::: .'-,0_0, 2,::i· 25'::'.'::1
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e
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o
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0\G<
, "l--

\" ')

J
9~~1

4~~
17: .::j·6
32~:::115

!



FILE NO. BY

TEsT / OF10. /~--- /)rr) 8 H E E T

3, 7 / 5" b 7' J fc, ~ S L-( 0 / 0 , S '7 ~ 1:3, s: 6 1 D 9 I ;) (
'3, 7 o s: 7 6 ) 0 7? 4,(' 3 .g 9 I J "3 I ~ c: l 0 7 7 ~ 0 ,
3, 77 ·5'"7S ) /P (;,5" Lit! ~ • ~ q '7 I '3!!" / l I 0 7 3 o
3. 7 s: S 7 7 I ~ I g ifl I ~ . S c; '"1 I '3 {> c> ., I 0 7 3 0•
3, 7 7 !:' g q I G / 0 ~. .,;;) • ~ C; I I 3 -: -: 7 I 0 7:1 0
3.7 7 S 0 I 1 ~ s 9 '-f, I r; • ~ ~{:_-' I 3; 7 l-f 7 i (/ 7 j O.
3, 7 {" S 7 ~ J (p 0 1 4, I ~ . ~ C, '6 ! 3, 5 7 7 J 0 7 3 0 i
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3, 7 71 ') -: 7 I ,,'ii 7 y, 0 (.1 ,'7,7 I I I "3,{,:2, 7 l:l ! 3 ~
,5, 7 515 &. I j 7 0 '7 y, 0 71 c, I 1 I I ~ L,> (/ 7) d- I '3 J...
3. h 8 .. 5: 5 i J 10 Y I I 4/ 0 (:.I ~C; i .« ) 3, 5' tf 7 1 I 1 3 I
J, 7 L, I S s: c" 1 c L-{ 2-1 ~/ 0 71 . 9 / c I ! 3, :;- ~-, 7 I) -; 3 J
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*******************************************************************************
Item: 2 Code: CAK

1PM Tue 17 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
Umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS HUM BRMTR

TODAY'S DATA
HI LOW PCPN

........................................................................................................................
cloudy
cloudy

-2 E
-2 E

16
14

-35
-32

20
7

83% 29.22s
87% 29.21s -2 -9

cloudy
........................................................................................................................

cloudy

-7 CALM

2 E 24 -39

-7 20 71% 29.18r

7 87% 29.22f
-13

2 -7 Trace

::::::::::::::::::::::::::::::::::::: :-ij. >t3:::::::::::::::
19t snow 20 E 36G43 -19
mstly cldy 14 SE 3 14

cloudy
19t snow
mstly cldy
ptly cldy

no report
cloudy
cloudy
no report
19t snow
cloudy

mstly cldy 36
cloudy 35
cloudy 38
19t snow 30
19t snow 25

ptly cldy 33
raln shwr 36
no report 41
mstly cldy 38
no report 16
cloudy 20

-1 N
32 SE
1 NE

24 E

31 SE
32 S
32 S
36 S
27 NW
34 SE

45G53
21
47G59
26

33G41
37G45
22
6
16
13G23

N
E
SE
NW
N

7
16
20G29
22G29
26G38

SE
E
SE
SE
SW
SE

6
8
21G33
22G33
11
15G23

mstly cldy 19 E 9
cloudy 10 CALM

no report
cloudy
ptly cldy

cloudy 11
mstly cldy 18
no report 2
cloudy 25
cloudy 19
cloudy 11
mstly cldy 12
mstly cldy 12
cloudy 16

-8 CALM
-6 CALM
-5 CALM

E 11
E 22
CALM
SE 11
CALM
W 6
N 3
NW2
E 21G39

-55
6

-52
-8

-9
-14

2
8

19
3

12
12

-16

1/2
10

1/2
1

-1
-1
5

31
4

17

7
1/2

35
10

2
10

29
15
15

3
-7

30
25
15

5
1

27
27
19
14
-3
-4

20
5

8
10

7

5
10

20
40

-8
-6
-5

10
35
35
40
15
10

8
45
60
85
70
40

96%~s
80% 28.87r

4

83%
89%
79%
75%

82%
92%
82%
44%
88%
82%

82%
79%
67%
75%
69%

75%
96%
65%
62%
56%
65%

28.78r
28.72r
28.74s
28.98s

28.79s
28.55r
28.84r
28.96s
28.57r
29.02r

29.13r
29.15r
29.05r
29.04r
29.43r

28.61r
28.58f
28.63f
28.89f
29.12r
29.12s
29.24r

76% 29.26r

64% 29.36s
82% 29.30fr

29.30s

67%
74%
76%
96%
92%
96%
80%
77%
56%

29.28r
29.11r
29.22r
29.19rr
29.15r
29.26r
29.25s
29.22r
29.22r

21
15

-1
32
1

25

33
32
36
37
33
34

39
35
27

36
41
42
38
19
20
21
11

-6 -15

-4

28
19

3

21
14
14
14

-3 Trace
1

-7
16
-3
18

0.14

20
31
30
31
27
32

0.02

0.05
0.07

36
30
24

0.03
0.07
0.07

33
33
36
35

2
11

0.12
0.01

17
1

-6

-2
8

-6
15
11

6
9
8

12

0.01
0.18

0.02



Northway cloudy -3 CALM -3 40 79% 29.38r -3 -27
Nenana ptly cldy 22 NE 5 19 44% 29.20f 22 17
Healy .
Cantwell .
Paxson .
Slana mstly cldy -3 W 6 -11 20 83% 29.27r -6
Nabesna .
Gulkana cloudy 0 CALM 0 40 83% 29.93s 0-9
McCarthy .
Snowshoe Lake mstly cldy-13 CALM -13 30 78% 29.27r
Tahneta Pass ptly cldy 7 NE 6 0 80% 29.28r
Wolverine .
Sutton .
Palmer .
Talkeentna mstly cldy 26 N 9 13 30 58% 29.29r 27 24 0.04
Skwentna mstly cldy 18 CALM 18 60 92% 29.27r 8
Hayes River light fog 23 CALM 23 5 92% 29.25r
Big River Lks 1 ••••••
Ft Richardsn ptly cldy 20 S 2 20 15 88% 29.25r I
ElmendorfAFB ptly cldy 20 E 6 13 35 88% 29.26s 32 13
Anchorage Mrl mstly cldy 20 NE 5 16 50 84% 29.26r 30 16
Anchorage Int ptly cldy 20 NW 6 13 60 88% 29.26r 25 17
Whittier 19t snow 34 SW 3 34 3 100% 29.30s 35 32
Seward 19t snow 34 N 6 29 10 92% 29.28r 35 31 0.05
Kenai ptly cldy 22 N 13 1 50 92% 29.25r 29 2
Soldonta no report 16 CALM 16 10 88% 29.25r 30 16
Homer mstly cldy 33 S 5G7 30 30 89% 29.25r 38 30 Trace
Kodiak ptly cldy 33 SW 5 30 10 89% 29.19r 39 31 0.02
Valdez AP cloudy 26 CALM 26 5 92% 29.36r
Valdez WSO 19t snow 28 E 3G17 28 7 96% 29.34r 29 26 0.41
Cordova 19t rain 35 E 14 17 5 89% 29.27r 37 33
Middleton Isl no report 39 NW 5 36 79% 29.30r 40 38
Yakutat rain/snow 33 E 6 27 7 96% 29.40s 34 32 0.23
Cape Spencer .
Elfin Cove .
Sitka cloudy 40 SE 11 27 12 73% 29.41s 40 31
Port Alexandr .
Skagway cloudy 26 CALM 26 15 85% 29.53f 16
Haines 19t snow 24 W 8 13 4 85% 29.52f
Point Retreat .
Juneau cloudy 31 CALM 31 10 100% 29.48f 33 25
Funter Bay 19t snow 31 N 10 17 8 100% 29.45f
Hoonah .
Eldred Rock .
Angoon .
Petersburg 19t snow 34 CALM 34 7 100% 29.47f 27
Wrangell mstly cldy 35 NW 7 27 10 79% 29.47s 45 20
Klawock .
Ketchikan 19t rain 36 S 11G25 22 5 85% 29.47f 39 35
Annette 19t rain 37 SE 22G52 13 7 93% 29.47s 40 35 0.14
Cape Lisburne cloudy -4 SE 10 -25 2 75% 29.14s -4 -13
Point Hope cloudy 2 N 18 -33 7 72% 29.05s 21 -8
Hooper Bay cloudy 33 SE 37G43 0 1/2 79% 28.59r 33 24
Elkhart dry 44 E 6G14 40 40% 44 25
Amchitka .
Farewell .
*******************************************************************************



*******************************************************************************
Item: 2 Code: CAK

11AM Tue 17 January ALASKA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Barter Island .
Prudhoe Bay light fog -4 E 21 -45 6 87% 29.24f
Deadhorse light fog -3 E 16 -37 2 91% 29.22s -3 -9
Galbraith Lk .
Umiat cloudy -8 E 7 -21 7 78% 29.18f -13
Lonely .
Barrow 19t snow 1 E 20 -37 7 83% 29.27s 1 -7 Trace
Wainwright .
Oliktok .
Point Lay .
Kotzebue 19t snow 20 E 33G39 -18 2 96% 28.92f 21 15 Trace
Shishmaref ptly cldy 14 E 10 -3 5 84% 28.86s 15 1
Port Clarence .
Tin City cloudy -3 N 44G51 -58 1 83% 28.77s -2 -7
Nome 19t snow 27 E 20 0 1 96% 28.67s 28 25 0.14
Gambell mstly cldy 0 NE 46G54 -54 75% 28.73f 0-3
Unalakleet ptly cldy 24 E 28G33 -10 1/2 71% 28.93r 25 18
Emmonak .
Andreafsky .
Saint Marys cloudy 32 S 36G49 -1 4 89% 28.73r 33 20
Mekoryuk cloudy 32 S 33G43 0 3/4 92% 28.50r 32 31
Bethel mstly cldy 31 S 24G31 3 10 78% 28.80r 36 30 0.02
Aniak no report 33 SE 9G16 21 10 52% 28.92r 37 31
St Paul Islnd 19t snow 28 NW 16 5 2 85% 28.50r 33 27 0.05
Dillingham cloudy 33 SE 9 21 10 85% 29.00r 34 32 0.07
Chulitna cloudy 19 CALM 19 20 71% 29.11f 8
Port Alsworth ptly cldy 34 NE 8 24 7 92% 29.09r
Iliamna cloudy 34 E 14 15 14 82% 29.11r
King Salmon cloudy 37 SE 18G26 16 15 70% 29.03r 39 36 0.03
Adak 19t snow 31 NW 29G32 0 3 78% 28.96r 35 30 0.07
Shemya AFB 19t snow 25 N 17G28 0 7 72% 29.37r 27 24 0.07
Nikolski .
Dutch Harbor mstly cldy 33 E 3 33 12 75% 28.59s 36 33
Cold Bay 19t snow 33 NW 5 30 1 100% 28.62f 41 33 0.12
Sand Point no report 42 SE 14G24 26 65% 28.69f 42 36 0.01
Port Heiden mstly cldy 38 SE 18G29 17 15 55% 28.85fr 38 35
Anaktuvuk Ps no report 16 SW 15 -9 10 54% 29.08s 16 2
Ambler no report 20 SE 17G28 -6 10 60% 29.07f 20 11
Shungnak .
Prospect Crk cloudy 21 N 3 21 10 29.21r
Bettles cloudy 11 NW 3 11 9 73% 29.23r 11 1
Chandalar 19t snow 15 NE 9 0 10 74% 29.30fr
Fort Yukon no report -6 W 3 -6 10 64% 29.34r -6 -15
Circle .
Five Mile Cmp cloudy -4 CALM -4 20 29.30s
Manley HotSpr cloudy 9 NE 5 5 7 87% 29.22f
Tanana mstly cldy 10 N 10 -8 15 67% 29.24r -2
Galena 19t snow 19 SE 18G26 -9 10 65% 29.06s 19 8 0.18
Minchumina no report 3 CALM 3 10 72% 29.19r 3-6
Puntilla Lake cloudy 22 E 8 10 10 88% 29.15r
McGrath 19t snow 20 NW 5 16 7 88% 29.10r 21 11 0.02
Fairbanks Int cloudy 10 CALM 10 40 92% 29.23r 14 6
Ft Wainwright cloudy 9 W 5 5 15 84% 29.21r
Eielson AFB cloudy 8 CALM 8 15 76% 29.19r 14 8
Big Delta cloudy 16 E 30G44 -23 30 56% 29.18r 12



Northway cloudy -4 SE 3 -4 42 83% 29.37r
Nenana dry 20 SW 8 8 23% 29.20r
Healy mstly cldy 31 SE 9 19 20 56% 29.08f
Cantwell cloudy 2 CALM 2 15 83% 29.21r
Paxson cloudy 8 E 5 4 7 87% 29.18rr 3
Slana mstly cldy -2 CALM -2 20 83% 29.26r -6
Nabesna .
Gulkana cloudy -2 CALM -2 20 83% 29.31r -2 -9
McCarthy .
Snowshoe Lake ptly cldy -17 CALM -17 30 77% 29.22fr
Tahneta Pass ptly cldy 7 N 6 0 30 80% 29.26r
Wolverine mstly clr 25 N 8 14 20 66% 29.22f 15
Sutton .
Palmer .
Talkeentna cloudy 25 N 14 4 15 60% 29.26r 27 24 0.04
Skwentna mstly cldy 18 CALM 18 20 92% 29.24r 8
Hayes River 19t snow 24 CALM 24 1 88% 29.22r
Big River Lks cloudy 31 5 96%
Ft Richardsn mstly cldy 20 NE 5 16 15 92% 29.23r
ElmendorfAFB mstly cldy 17 E 7 7 15 92% 29.24r
Anchorage Mrl mstly cldy 19 CALM 19 25 96% 29.23r
Anchorage Int mstly cldy 23 N 9 9 20 85% 29.23r
Whittier 19t rain 35 S 3 35 5 92% 29.29s
Seward 19t snow 33 N 6 27 7 96% 29.27r
Kenai ptly cldy 23 N 8 11 40 92% 29.21r
Soldonta ptly cldy 19 CALM 19 10 84% 29.21r
Homer ptly cldy 32 N OG9 32 20 92% 29.22s
Kodiak cloudy 32 S 6 26 7 92% 29.18r
Valdez AP cloudy 27 CALM 27 88% 29.34f
Valdez WSO 19t snow 28 N OG17 28 5 96% 29.32s 29 26 0.41
Cordova rain/snow 36 NW 2 36 5 85% 29.25s 37 33
Middleton Isl no report 38 NW 8 29 76% 29.27r 40 38
Yakutat rain/snow 33 E 6 27 7 96% 29.41r 34 32 0.23
Cape Spencer .
Elfin Cove 19t snow 34 E 13 17 2 89% 29.44f 32
Sitka cloudy 40 E 17 21 12 65% 29.40f 40 31
Port Alexandr .
Skagway cloudy 22 CALM 22 15 92% 29.56f
Haines mod snow 24 W 8 13 3 92% 29.55f
Point Retreat .
Juneau 19t snow 30 CALM 30 5 100% 29.50s 33 25
Funter Bay 19t snow 31 N 8 21 2 100% 29.47f
Hoonah 19t snow 32 NE 3 32 1 100% 29.45f
Eldred Rock .
Angoon .
Petersburg 19t rain 35 N 3 35 1 92% 29.50f 27
Wrangell cloudy 34 S 3 34 10 89% 29.50f 40 29
Klawock .
Ketchikan 19t rain 35 S 10G18 22 7 89% 29.50f 39 35
Annette 19t rain 39 E 18G29 18 10 82% 29.48f 40 35 0.14
Cape Lisburne cloudy -5 SE 11 -29 4 79% 29.16f -5 -13
Point Hope cloudy 2 N 17 -31 3 40% 29.04f 21 -8
Hooper Bay cloudy 33 S 32 2 1/2 79% 28.55r 33 24
Elkhart dry 41 NE 8G14 33 47% 41 25
Amchitka .
Farewell .
*******************************************************************************
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Item: 2 Code: CAK

lOAM Tue 17 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
Umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Puntilla Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS HUM BRMTR

TODAY'S DATA
HI LOW PCPN

........................................................................................................................
cloudy
light fog

-5 E
-4 E

17
16

-41
-38

8
2

83%- 29.27f
87%- 29.22f -4 -9

cloudy
........................................................................................................................

19t snow

19t snow
cloudy

cloudy
19t snow
ptly cldy
ptly cldy

cloudy 32
cloudy 32
ptly cldy 32
ptly cldy 31
19t snow 27
cloudy 33
cloudy 19
mstly cldy 33
cloudy 34
cloudy 37
19t snow 31
19t snow 24

ptly cldy 33
19t snow 33
cloudy 40
mstly cldy 37
no report 10
no report 18

mstly cldy 19
cloudy 7
19t snow 15
no report -7

cloudy
cloudy
cloudy
cloudy
no report
cloudy
19t snow
cloudy
cloudy
cloudy
cloudy

-9 E 5

o E 20

19 E 24
14 NE 11

-3 N
26 E
-1 NE
24 E

45G52
22G31
41G49
28G32

S 36G46
S 22G28
S 23G33
SE 7
NW 15
SE 7
CALM
NE 11
E 14G20
SE 14
NW 23G32
N 24

S
NE
SE
SE
S
SE

2
3
14G22
24
9
9G15

E
N
NE
SW

14G21
5
9
3

-4 CALM
9 NE 5
9 E 10

19 SE 22
-3 CALM
22 E 7
19 E 5

7 NW 3
10 NW 2

8 CALM
15 E 34G49

-14

-38

-14
-5

-58
-3

-54
-10

-4
5

-9
-13

-3
13
15

7
10

8
-26

3/4
3/4

-1
5
5

23
5

25
19
18
15
19

3
-7

33
33
23
11
-6

3

15
3/4

5
10
10
10

-4
3
o

-7

7

64%- 29.20s7

83%- 29.27f

2
10

96%- 28.94s
88%- 28.86f

10

83%-
96%-
79%-
71%-

2
4

20
10

2
10
20

7
12
15

2
2

96%-
92%-
79%-
54%-
88%-
85%-
71%-
92%-
85%-
67%-
78%-
71%-

75%-
100%-

73%-
59%-
58%-
62%-

10
9

10
10

76%-
74%
64%

20
7

10
10
10
20

7
15
15
15
20

28.77f
28.67s
28.75s
28.87rr

28.66rr
28.45r
28.78r
28.86rr
28.47r
28.98r
29.11f
29.05rr
29.10r
29.00s
28.92r
29.35r

28.58f
28.65f
28.74fr
28.89f
29.07f
29.07f

29.20r
29.22s
29.30fr
29.33s

87%
67%
57%-
79%
88%
92%
91%
88%
76%-
61%

29.30r
29.22f
29.23s
29.05s
29.15r
29.14r
29.08r
29.20s
29.19s
29.19r
29.15r

o

19
15

-2
28
-1
24

32
32
36
37
33
34

39
35
27

35
41
40
37
11
20

7

-7 -15

19
-2

21
14

14

-7 Trace

15 Trace
1

-7
25
-3
18

0.02

20
31
30
31
27
32

8

0.02

0.04
0.07

36
31
24

0.07
0.05

33
33
36
35

2
11

0.01

1

8
-6

11
6

8



Northway- cloudy -4 NE 3 -4 20 79% 29.36s
Nenana mstly cldy 22 NE 5 19 20 55% 29.17f
Healy mstly cldy 31 SE 9 19 20 56% 29.08f
Cantwell ptly cldy 7 S 5 3 20 83% 29.20s
Paxson cloudy 8 E 5 4 7 87% 29.18rr 3
Slana mstly cldy -1 CALM -1 20 83% 29.23s -6
Nabesna .
Gulkana cloudy -3 W 3 -3 7 71% 29.30r -3 -9
McCarthy .
Snowshoe Lake ptly cldy -17 CALM -17 30 77% 29.22fr
Tahneta Pass ptly cldy 6 N 8 -8 10 76% 29.24s
Wolverine mstly clr 25 N 8 14 20 66% 29.22f 15
Sutton .
Palmer .
Talkeentna mstly cldy 26 N 10 11 7 55% 29.25r 27 24 0.04
Skwentna cloudy 18 CALM 18 10 92% 29.23s
Hayes River 19t snow 24 CALM 24 1 88% 29.22r
Big River Lks cloudy 31 5 96%
Ft Richardsn ptly cldy 18 N 3 18 15 29.21r
ElmendorfAFB ptly cldy 13 N 7 3 15 100% 29.22r
Anchorage Mrl mstly cldy 18 NE 2 18 15 92% 29.22r
Anchorage Int mstly cldy 22 NW 5 19 20 85% 29.22r
Whittier rain/snow 34 CALM 34 4 92% 29.29r
Seward 19t snow 33 NE 6 27 7 96% 29.26r
Kenai ptly cldy 24 N 8 13 30 92% 29.20r
Soldonta mstly cldy 25 CALM 25 10 81% 29.18r
Homer mstly cldy 30 N 6G47 24 10 96% 29.20r
Kodiak cloudy 33 N 3 33 7 85% 29.16s
Valdez AP cloudy 27 CALM 27 88% 29.34f
Valdez WSO 19t snow 28 CALM 28 1 100% 28 26 0.26
Cordova 19t rain 36 N 2 36 7 82% 29.25f 37 34
Middleton Isl no report 39 W 5 36 79% 29.26r 40 38
Yakutat 19t snow 33 E 8 23 5 96% 29.40s 34 32 0.18
Cape Spencer .
Elfin Cove .
Sitka cloudy 40 E 11 27 12 65% 29.41s 40 36
Port Alexandr .
Skagway cloudy 22 CALM 22 15 92% 29.57f
Haines mod snow 24 W 8 13 3 92% 29.55f
Point Retreat .
Juneau 19t snow 30 CALM 30 2 100% 29.51s 33 25
Funter Bay 19t snow 32 N 8 22 1 96% 29.48s
Hoonah 19t snow 32 NE 3 32 1 100% 29.45f
Eldred Rock .
Angoon .
Petersburg rain/snow 35 NE 5 32 1 89% 29.51f
Wrangell mstly cldy 37 SE 5 34 10 79% 29.51s 40 37
Klawock .
Ketchikan 19t rain 35 S I1G23 21 6 89% 29.51f 39 35
Annette 19t rain 38 SE 13 22 10 86% 29.50s 40 35 0.02
Cape Lisburne cloudy -5 E 9 -24 3 79% 29.17s -5 -13
Point Hope no report 1 N 16 -31 56% 29.07f 1-8
Hooper Bay cloudy 31 SE 25 2 2 85% 28.50r 31 24
Elkhart dry 38 E 7G8 31 53% 38 25
Amchitka .
Farewell .
*******************************************************************************
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Item: 2 Code: CAK

9AM Tue 17 January
TOWN WEATHER

Barter Island
Prudhoe Bay
Deadhorse
Galbraith Lk
Umiat
Lonely
Barrow
Wainwright
Oliktok
Point Lay
Kotzebue
Shishmaref
Port Clarence
Tin City
Nome
Gambell
Unalakleet
Emmonak
Andreafsky
Saint Marys
Mekoryuk
Bethel
Aniak
St Paul Islnd
Dillingham
Chulitna
Port Alsworth
Iliamna
King Salmon
Adak
Shemya AFB
Nikolski
Dutch Harbor
Cold Bay
Sand Point
Port Heiden
Anaktuvuk Ps
Ambler
Shungnak
Prospect Crk
Bettles
Chandalar
Fort Yukon
Circle
Five Mile Cmp
Manley HotSpr
Tanana
Galena
Minchumina
Punt ilIa Lake
McGrath
Fairbanks Int
Ft Wainwright
Eielson AFB
Big Delta

ALASKA this hour
TEMP WIND FLSLK VIS HUM BRMTR

TODAY'S DATA
HI LOW PCPN

........................................................................................................................
light fog
light fog

19t snow

-6 E
-6 E

14
14

-37
-37

6
3

82% 29.32fr
91% 29.29f -6 -9

-1 -7 Trace-1 E 20 -39 7 83% 29.32f

:::::::::::::::::::::::::::::::::::::::!i~~:::::::::::::::
blwg snow 19 E 38G44 -22 1/2 92%.~ 19 15 Trace

cloudy
frz drzl

-3 N
26 E

43
21

-58
-2

1
1

83% 28.79r
92% 28.69s

-2
28

-7
26 0.02
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· ·IJ· . : .. .r;: ..e·; .~ ..;1 t1 ••
· c;,..e)If.L'r ~ . .a.: .~ ..
...•................................. {!)~ .. et* ~ ..
dry 34 S 28G34 5 10 85% 28.70r 36 30 0.02

19t snow
cloudy

cloudy
cloudy
Igt snow
19t snow

clear
dry

no report

cloudy

cloudy

cloudy
cloudy

28 NW 14
33 SE 8

8
23

9

7

6
10

85% 28.41r
85% 28.97f

33
34

27
32

0.04
0.07

35 E
37 S
31 N
24 N

14G24
17G22
24G33
25G36

17
16

3
-8

10
15

2
5

85%
76%
89%
66%

29.05rr
28.97r
28.85r
29.31r

39
35
27

36
31
24

0.07
0.05

33 SW 3
35 SE 14

33
17

12
10

70% 28.59s
92% 28.72f

35
41

33
35

36 SE 26G33

7 N 3

70% 28.92r

13 80% 29.22f

37 35

-5 CALM -5 20 29.30s

7 1

8 E
19 E

14
16

-18
-7

10
10

66% 29.22f
59% 29.03s 19 8

cloudy 21 S 10 5 15 74% 29.03r 21 11
cloudy 10 CALM 10 15 92% 29.188 14 6
cloudy 14 SE 1 14 15 84% 29.18s
mstly cldy 12 CALM 12 15 73% 29.18s 14 8
mstly cldy 15 E 39G47 -28 20 56% 29.14f



Northway
Nenana
Healy
Cantwell
Paxson
Slana
Nabesna
Gulkana
McCarthy
Snowshoe Lake
Tahneta Pass
Wolverine
Sutton
Palmer
Talkeentna
Skwentna
Hayes River
Big River Lks
Ft Richardsn
ElmendorfAFB
Anchorage Mrl
Anchorage Int
Whittier
Seward
Kenai
Soldonta
Homer
Kodiak
Valdez AP
Valdez WSO
Cordova
Middleton Isl
Yakutat
Cape Spencer
Elfin Cove
Sitka
Port Alexandr
Skagway
Haines
Point Retreat
Juneau
Funter Bay
Hoonah
Eldred Rock
Angoon
Petersburg
Wrangell
Klawock
Ketchikan
Annette
Cape Lisburne
Point Hope
Hooper Bay
Elkhart
Amchitka
Farewell

cloudy
dry
ptly cldy

-7 CALM
20 E 10
30 SE 9

-7
4

18

cloudy

ptly cldy -3 CALM -3

10 78% 29.36f
24% 29.16r
51% 29.11rr

17

-7 N 2 -7

ptly cldy 27 NE 8

20
20

20 83% 29.21fr

cloudy

mod snow
mod snow

16

26 N 11

24 CALM
31

24

7 64% 29.28s -3 -9

27 N 9 14

20 63% 29.23r

9 55% 29.24r 27 24 0.04

34 E 6Gll
33 SW 5

29
30

10

1
1

92% 29.20r
96%

........................................................................................................................
ptly cldy 16 NE 6 9 15 96% 29.19r 32 16
ptly cldy 16 CALM 16 15 96% 29.19r 30 16
ptly cldy 20 W 5 16 20 92% 29.18r 25 20
light fog 33 CALM 33 5 92% 29.27s 33 32
cloudy

cloudy
cloudy

15 88% 29.16r 29 26

40 E 14 23

10
7

85% 29.17r
89% 29.14r

38 33 Trace
39 33 0.02

........................................................................................................................
Igt snow 28 CALM 28 1 100% 29.32s 28 26 0.26
Igt rain 34 N 3 34 7 92% 29.26s 37 34
no report 38 NE 3 38 82% 29.24r 40 38
19t snow 33 E 11 18 3 96% 29.39r 34 32 0.18

cloudy

mstly cldy 23 CALM 23

Igt snow
Igt snow
Igt snow

19t snow

30 N 3
31 N 11
32 N 3

30
16
32

7 65% 29.41f 40 36

35 CALM 35

15 88% 29.59fr

4 96% 29.52s 33 25
1 100% 29.49fr
1 96% 29.46fr

2 92% 29.54fr

32 SW IG5 32

........................................................................................................................
Igt rain 36 S 16G18 16 7 82% 29.54f 39 36
Igt rain 37 E 14G22 19 10 86% 29.52f 40 35 0.02
cloudy -7 SE 9 -26 2 78% 29.19f -7 -13

75% 36 25dry
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