SOUTHERN CALIFORNIA Brian Katz
E D I S O N Vice President
An EDISON INTERNATIONAL® Company

October 19, 2006

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001

Subject: Docket Nos. 50-361 and 50-362
Proposed Change Number (PCN) 567
Emergency Diesel Generator Fuel Oil Volume Requirements
Response to NRC Request for Additional Information
San Onofre Nuclear Generating Station, Units 2 and 3

Reference: Letter from Brian Katz (SCE) to NRC (Document Control Desk) dated
June 2, 2006, Subject: Docket Nos. 50-361 and 50-362; Proposed
Change Number (PCN) 567; Emergency Diesel Generator Fuel Qil
Volume Requirements; San Onofre Nuclear Generating Station, Units 2
and 3

Dear Sir or Madam:

Southern California Edison (SCE) submitted the referenced license amendment request
to increase the required amount of stored diesel fuel oil to support a change to Ultra
Low Sulfur Diesel (ULSD) fuel from the California diesel fuel presently in use. Nuclear
Regulatory Commission staff has subsequently requested additional information to
facilitate their review of the referenced request.

The SCE response to the request for information is enclosed. This response should be
considered as Supplement 1 to our PCN-567 submittal.

The No Significant Hazards Consideration and Environmental Evaluation provided with
PCN-567 remain bounding.

Should you have any questions or require additional information, please contact Mr. A.
E. Scherer at (949) 368-7501.

Sincerely,

7 Druan Kaﬁ/

P.O. Box 128

San Clemente, CA 92674-0128
949-368-9275 /A(DO \

Fax 949-368-9881



Document Control Desk -2- October 19, 2006

Enclosures:

Notarized affidavit

Licensee’s Response to Request for Additional Information

Engineering Change Package (ECP) 040301409-3 (Description of Change)

EMD Maintenance Instruction (Ml) 1760 Rev. G, “Lubricating Oil for EMD Engines”
ESI letter dated 12/4/01 for low Aromatic Fuels (including 1P-94 Pointers)

aorLON=

S. Mallett, Regional Administrator, NRC Region IV
Kalyanam, NRC Project Manager, San Onofre Units 2 and 3
Osterholtz, NRC Senior Resident Inspector, San Onofre Units 2 and 3

B.
N.
C.C.

S. Y. Hsu, California Department of Health Services, Radiologic Heaith Branch
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA )

EDISON, ET AL. for a Class 103 ) Docket No. 50-361

License to Acquire, Possess, and Usea ) Amendment Application Number 244
Utilization Facility as Partof UnitNo. 2 )

of the San Onofre Nuclear Generating )

Station )

SOUTHERN CALIFORNIA EDISON, ET AL., pursuant to 10 CFR § 50.90, hereby submit
Supplement 1 to Amendment Application Number 244 to Facility Operating License NPF-10.
This change is a request to revise the Technical Specification required quantities of emergency
diesel generator fuel oil for Ultra Low Sulfur Diesel fuel. Supplement 1 responds to a request for
additional information.

In accordance with 10 CFR § 50.30(b), the following affirmation is provided:

Brian Katz states that he is Vice President of Southern Califomia Edison, is authorized to
execute this oath on behalf of Southem California Edison and, to the best of his knowledge and
belief, the facts set forth in this letter are true.

Respectfully submitted,
Brian Katz ~

Vice President
Southemn California Edison

State of California
County of San Diego

Subscribed and sworn to (er-effirmed) before me on this lﬂtb day of
October 200G

byk/b\ﬁlam K_o(l’i ,

personally known to me } } j to be the
person who appeared before me.

Q)m%i 4@1/\/1@@@

Notary Public
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Application of SOUTHERN CALIFORNIA )

EDISON, ET AL. for a Class 103 ) Docket No. 50-362

License to Acquire, Possess, andUsea ) Amendment Application Number 229
Utilization Facility as Part of UnitNo.3 )

of the San Onofre Nuclear Generating )

Station )

SOUTHERN CALIFORNIA EDISON, ET AL., pursuant to 10 CFR § 50.90, hereby submit
Supplement 1 to Amendment Application Number 229 to Facility Operating License NPF-15.
This change is a request to revise the Technical Specification required quantities of emergency
diesel generator fuel oil for Ultra Low Sulfur Diesel fuel. Supplement 1 responds to a request for
additional information.

In accordance with 10 CFR § 50.30(b), the following affirmation is provided:

Brian Katz states that he is Vice President of Southem Califonia Edison, is authorized to
execute this oath on behalf of Southem California Edison and, to the best of his knowledge and
belief, the facts set forth in this letter are true.

Respectfully submitted,

Cnen

Brian Katz o
Vice President :
Southern California Edison

State of Califomia
County of San Diego

Subscribed and sworn to {er-effirmed) before me on this __|A1h _ day of
October 2000 |

by_Drian Kotz

personally known to me is-otsati i to be the
person who appeared before me.

W oA Fanet

Notary Public




ENCLOSURE 2
SOUTHERN CALIFORNIA EDISON RESPONSE
TO NRC REQUEST FOR ADDITIONAL INFORMATION
PCN-567

Question 1:

The June 2 application states in paragraph 4.0 on page 4 of
9 of Enclosure 2:

"Both the day tanks and the storage tanks minimum diesel
fuel requirements have been re-calculated with the worst
case lower heating value (LHV) of the new ULSD fuel which
is lower on a per gallon basis than of the existing diesel
fuel. These calculations conservatively assume that the
diesel fuel inventory is entirely ULSD fuel with the worst
case LHV."

However, the email dated 08/15/06, in paragraph 4.1) ULSD
fuel energy content, it says:

"Fuel specifications provided by our current fuel vendor,
ARCO, indicates that ULSD fuel has the same typical
specific gravity (American Petroleum Institute, API 38) as
CARB fuel. Per Att 1 in calculation M-0016-008 ‘DG Onsite
Fuel 0Oil Requirements,’ diesel fuels with the same specific
gravity have the same heating values."

and also in paragraph 4.8) EDG performance with ULSD fuel,
it states:

"The EDG performance issues in Ref 2, AR011101320,
addressed the change in heating value of CARB diesel fuel.
As the heating value is proportional to the API gravity,
the ULSD fuel has an equivalent heating value to that of
CARB fuel. As a result there will not be any anticipated
changes to engine performance from the introduction of ULSD
fuel."”

Is there a contradiction here?

Response

Yes. There is a contradiction in what Southern California Edison (SCE) sent in
the 8/15/06 e-mail, which was an early in-house evaluation. The updated
evaluation is documented in Engineering Change Package (ECP) 040301409-3
(Enclosure 3) which, while still containing the same first sentence quoted above
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for paragraph 4.1), goes on to explain that the SCE calculation conservatively
assumes that the new Ultra Low Sulfur Diesel (ULSD) fuel will have the worst
case APl value of 42. It is true that given the same API value, both Califomia Air
Resources Board (CARB) and ULSD fuel heating values are the same.

Enclosure 3 also contains the same statement quoted above from paragraph 4.8)
that “...the ULSD fuel has an equivalent heating value to that of CARB fuel,” a
statement which is repeated in paragraph 5), “Conclusion:” for ULSD, “...the
energy content is the same as the currently used CARB fuel.” These statements
should be understood in the context of Reference 3 to Enclosure 3, namely, that
once ULSD is in full-time refinery production, the API gravity is expected to be
comparable to the CARB fuel it is replacing.

API values ranging from 30-42 are acceptable for San Onofre Nuclear
Generating Station (SONGS) diesel performance. Testing at SONGS shows that
the CARB fuel API value ranges between 37-39. ARCO has stated that the new
ULSD fuel API is currently ranging higher than CARB, but within specification,
and is expected to levelize at values comparable to CARB once mass production
of ULSD fuel is started. Not knowing for sure what the API values will be for
delivered ULSD fuel in future, the SCE calculation conservatively assumes the
lowest heating value (LHV) at APl 42. An upper limit of API 42 is the industry
standard, and is not expected to be exceeded for the ULSD fuel supplied to
SONGS. In addition, the SCE calculation assumes that the diesel tanks are full
of ULSD fuel, which is very conservative in the beginning. However, in reality
there will be a mixture of CARB and ULSD fuels until the whole inventory is
replaced with ULSD fuel over time.

As long as the API value is the same, both CARB and ULSD fuel have the same
heating value. However, SCE has used API 42 as the worst case for the ULSD
fuel in calculating the required inventory of diesel fuel to be conservative.

Question 2:

Does the lower heat value affect the rating (4700 kW with a
0.8 pf) of the Diesel Generators (DGs)? If so, will the
lower rating be sufficient to supply the peak loading of
the DGs during the design basis events?

Response

No. Peak loading during a design basis event is less than the nominal full load
rating of the Emergency Diesel Generator (EDG). See excerpt below from a
previous evaluation and vendor input. Note that EDG governor response to load
demands is instantaneous.

EDG Performance with CARB Fuel

20f7



The ability of the EDGs to control and maintain engine load is primarily a
function of the engine governor control system. The heating value of the
fuel burned in the engine has only a minor effect on how well the engine
control system compensates for major changes in engine load. To date
there have been no engine performance issues with the EDGs running on
EPA clear which has almost a 3% lower heating value than diesel fuel
used for factory testing. The heating value of the low aromatic CARB fuel
is approximately 0.5% less than the EPA clear. Engine System Inc. (ESI)
has stated (Enclosure 5) that the governor control system will adjust the
fuel rack to compensate for any changes in the BTU content of the fuel
and has provided a letter (Enclosure 5) endorsing the use of low aromatic
fuels in our EDGs.

In order to maintain the current level of performance, a very minimal
increase in fuel consumption will be required. The fuel injection system
and the engine control system are fully capable of providing additional fuel
supply, so that the EDGs can maintain design basis loading.

Fuel rack scale ranges from 1.96 (zero fuel) to 0.62 (full fuel). Past data
collection on fuel rack position during various loads (2G002 16 cylinder)
are:

2 900 rpmidle
180 amps
320 amps
470 amps

1.
1.
1.
1.
0.93 705 amps (full EDG rated capacity of 4.7 MWe)

=W,

As per calculation M-0016-008, the largest EDG load during a small break
LOCA used for the determination of fuel consumption is 4.5 MW. The rack
positions stated above are typical to within 0.07 of rack position for all the
engines. The above data indicates that there is approximately 30% of fuel
rack travel still available for increasing fuel delivery to the engine for
sustained loads or transient loads. On a load increase, fuel injection will
advance and start earlier for a quicker engine response. The fuel
circulating pump (attached at accessory end) provides fuel oil to the fuel
injection header for combustion as well as providing excess fuel for
cooling to the injectors by circulating the fuel through the injectors and fuel
header. The EMD fuel system will always be able to provide enough fuel
for intermittent and sustained engine load changes. EDG performance will
not be compromised with the use of CARB fuel.

The same argument applies for using ULSD fuel and ULSD/CARB fuel mixture,
as the largest EDG load during a small break LOCA used for the determination of
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diesel fuel consumption is 4.5 MW per Updated Final Safety Analysis Report
Table 8.3.1.

Question 3:

Do you need the concurrence from the DG manufactures (EMD)
regarding the sulfur content compatibility with the engine
lubricating 0il? Will the concurrence from the ULSD
supplier (ARCO) suffice?

Response

SCE has generic concurrence from the manufacturer. The SONGS EDGs meet
engine manufacturer specifications as spelled out in Maintenance Instruction (Ml)
1760 Rev. G (Enclosure 4). SCE would be unable to obtain any concurrence
from the fuel vendor, whoever they may be, when it comes to lube oil
compatibility within a certain type of engine. Such recommendations can only be
within the purview of the engine vendor, as compatibility is a function of the
engine operational characteristics. SONGS EDGs use Mobilgard 450 NC, which
has a Total Base Number (TBN) of approximately 10 and the ULSD has 15 ppm
of sulfur. EMD MI 1760 contains a graph, identified as Fig. 1, that indicates the
SONGS EDGs are within a safe operating band for lube oil and fuel oil
compatibility.

NRC Information Notice (IN) 96-67 was an example of how the interaction of
incompatible lube oil and fuel oil can affect an engine. By the use of Mi 1760,
SCE has addressed this issue prior to adopting the use of ULSD.

Below is an excerpt from previous evaluations justifying the use of CARB fuel:
CARB Fuel Oil Compatibility with Engine Lubricating Oil.

The introduction of low-sulfur EPA clear diesel fue!l created the need for
changes in some engine lubricants. Internal combustion byproducts in the
form of ash deposits in the combustion chamber area were found in some
engine applications due to lower amounts of sulfur in the new diesel fuel and
high amounts of alkaline reserve still in the lubricants. Total Base Number
(TBN) is used to measure the amount of alkaline reserve in lubricating oil.
With high sulfur diesel fuels, a high TBN number was required to prevent the
formation of corrosive acids (sulfuric acid) that could be formed as a
combustion byproduct. With a lower amount of sulfur in the diesel fuel, a
corresponding decrease in TBN was needed in some diesel engines to
prevent said ash deposits from forming.

EMD has provided guidance on the compatibility of lubricating oils and diesel

fuel oils with varying amounts of sulfur content (Enslosure 4). Lubricating oil
that will be in the engine sumps at the time of converting to the CARB fuel will
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be Mobilgard 450 NC which has a stated TBN number of 10. This TBN value
meets the manufacture’s recommendations for both EPA clear and CARB
fuel. The manufacturer has indicated that if an imbalance between sulfur
levels in the fuel and TBN in the lubricating oil exists, ash deposits will form
only if the engine is run extensively. Proper maintenance of fuel injection
equipment will also reduce the likelihood of ash formation, if such an
imbalance were to occur. At SONGS, we typically run the EDGs only for
testing purposes and we monitor fuel injector condition under the EDG
predictive maintenance program. With SONGS EDGs meeting manufacturer
criteria for fuel and lubricating oil compatibility and not operating in a condition
that could potentially resuit in forming combustion chamber ash, the
implementation of CARB fuel is acceptable for this aspect of engine
operation.

The same argument applies for using ULSD fuel and a ULSD/CARB fuel mixture.

Question 4:

Finally, the staff would like to have a supplement, under
oath and affirmation, the broad contents of the email. You
can say in the supplement that the following items were
considered and give couple of sentences of explanation for
each. These nine have been taken from your email. 1In
addition you need to provide the responses to the above
questions.

1) ULSD fuel energy content

2) ULSD fuel chemistry

3) ULSD fuel lubricity and effects on engine components

4) Conductivity of ULSD fuel

5) Compatibility of ULSD fuel with underground storage tank
liner

6) Fuel transfer system components

7) ULSD compatibility with engine lubricating oil

8) EDG performance with ULSD fuel

9) Long-term storage of ULSD/CARB fuel

Response
SCE has considered the following items in determining the suitability of ULSD for
the SONGS EDGs.

1) ULSD fuel energy content
SCE has considered and evaluated ULSD fuel energy content and has
used the worst case Low Heating Value (LHV) associated with APl 42
(upper limit) in calculating the required fuel oil inventory. The upper limit of
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APl 42 is the industry standard and is not expected to be exceeded at
SONGS. See technical considerations section 4.1 in ECP 040301409-3
(Enclosure 3).

2) ULSD fuel chemistry
SCE has considered and evaluated ULSD fuel chemistry and has
performed necessary testing to assure SONGS meets the criteria of
Technical Specification Surveillance Requirement 3.8.3.3. See technical
considerations section 4.2 in ECP 040301402-3 (Enclosure 3).

3) ULSD fuel lubricity and effects on engine components
SCE has considered and evaluated ULSD fuel lubricity and effects on
engine components and has concluded that internal engine components
are not adversely affected. See technical considerations section 4.3 in
ECP 040301409-3 (Enclosure 3).

4) Conductivity of ULSD fuel
SCE has considered and evaluated conductivity of ULSD fuel. The
acceptable ULSD fuel chemistry properties that can affect fuel handling
and design of the SONGS EDG fuel system makes use of ULSD
acceptable for use in the SONGS EDGs. See technical considerations
section 4.4 in ECP 040301409-3 (Enclosure 3).

5) Compatibility of ULSD fuel with underground storage tank
liner

SCE has considered and evaluated the compatibility of ULSD fuel with the
underground storage tank liner and has concluded that ULSD or a mixture
of ULSD and CARB fuel will not have any adverse effect on the liner, and
is therefore acceptable for use and storage in the underground fuel oil
storage tanks. See technical considerations section 4.5 in ECP
040301409-3 (Enclosure 3).

6) Fuel transfer system components
SCE has considered and evaluated fuel transfer system components and
has concluded that ULSD or a mixture of ULSD and CARB fuel will not
hinder the ability of the fuel transfer system components to transfer fuel
oil. See technical considerations section 4.6 in ECP 040301409-3
(Enclosure 3).

7) ULSD compatibility with engine lubricating oil
SCE has considered and evaluated ULSD compatibility with engine
lubricating oil and has concluded that the use of ULSD fuel or a mixture of
ULSD and CARB fuel with SONGS EDG current lubricating oil Mobilgard
450 NC, meets the compatibility criteria in EMD Maintenance Instruction
MI 1760 (Enclosure 4). See technical considerations section 4.7 in ECP
040301409-3 (Enclosure 3).
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8) EDG performance with ULSD fuel
SCE has considered and evaluated EDG performance with ULSD fuel and
has concluded that heating value is proportional to the API value for both
CARB and ULSD fuel and as a result there will not be any anticipated
changes to engine performance from the introduction of ULSD fuel. See
technical considerations section 4.8 in ECP 040301409-3 (Enclosure 3).

9) Long-term storage of ULSD/CARB fuel
SCE has considered and evaluated long-term storage of ULSD/CARB
fuel, and a series of tests was performed, validating the conclusion that
the use of ULSD or mixture of ULSD and CARB fuel will not have an
impact on fuel storage practices at SONGS and poses no new diesel fuel
aging issues that are not monitored in the diesel fuel oil testing program.
ULSD or a mixture of ULSD and CARB is acceptable at SONGS. See
technical considerations section 4.9 in ECP 040301409-3 (Enclosure 3).
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ENCLOSURE 3
ENGINEERING CHANGE PACKAGE
(ECP) 040301409-3



ECp o4o30I409-3, ReV. 0

AR 040301409: Ultra Low Sulfur Diese] Fuel Prge 1 4 ®

Description of Change/Engineering Evaluation
1) PURPOSE '

The purpose of this technical evaluation is to justify the acceptebility of using Ultra Low
Sutfur Diesel (ULSD) fuel oil in the Emergency Diesel Generators et SONGS Unit 2 and
3. This evaluation also covers gll the identified technical issues resulting from the
addition (mixing) of ULSD fuel to existing Californie Air Resources Board (CARB)
diese] fuel.

2) BACKGROUND

SONGS converted to CARB fuel in 2002 to meet State of Celifornia emissions
requirements (Ref #2, AR 011101320). CARB fuel was formulated to have & lower
gromstic content, which has the effect of reducing the sulfur content in the fuel and
increasing the API gravity (reduang the specific gravity). In Juns 2006, the State of
Celifornia will require all diese] .engines operated in the state to be using ULSD fuel as
required by Califomia Code of Regulation Section 2281-2285. ULSD as the name
implies is reduced in sulfur content (nominally 150ppm for CARB to < or = 15ppm for
'ULSD) so that emission particulates can be reduced.

" 3)PROCESS DESCRIP’_I’ION

There will be no deviation from normal diesel fuel filling and storege operations. State
regulators only require that ULSD diese] fuel be in use by June 2006 and does not require
existing inventories to be replaced. As & result, the ULSD fuel will be added fo the
storege tanks as needed during normel fuel inventory menagement activities.

4) TECHNICAL CONSIDERTIONS.
4.1) ULSD fuel energy content

The conversion over to CARB fnelremuredachmgetoTechmcal Spemﬁcatmn3 B3
(PCN-531) for increased fue) inventory requirements due to the reduced Lower Heating

© Value (LHV) of the CARB fuel. Fuel specifications provided by our current fuel vendor,

ARCO, indicates that ULSD fuel has the same typical specific gravity (Americar

Petrolenm Institute, API 38) as CARB fuel. However, acceptance of ULSD fuel isbased
on values of API ranging from 30 to 42. The worst case heating value, based on API 42, _

is used in Calculation M-0016-008, Rev.3 (BCN A41549) and M-0016-006, Rev.1
(ECN A41735). This calculanonresults shows that the minimum storage volume is
increased in both the day tank and the storage tank compared to what is in the Technicel
Spemﬁaatxon. A PCN567 has bccnprepared and will be issued to NRC for approval.
Since we are increasing the minimum volume on cohservetive side, we can implement
the increased volume surveillance by administrative means until we received NRC
gpproval. _

EncLosues 3
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ECP 040301409-3, Rev.0
Poge 2 ol

Per our current fuel vendor ARCO, the current chemical formulation of ULSD and

CARB are identicel with the only different property being & reduced level of sulfur
content in ULSD (Ref 1). Variations in specific gravity or variations in fuel quality,
thermally induced volumetric changes, atmosphmc conditions, engine wear etc. end their
effect on diesel fuel consumption are captured in the 10% additional fuel margin
maintained in the storege tanks per ANSI N195-1976/ANS 59.51.

4.2) ULSD fael chemistry

* SONGS is required to meet the criteria of Tech Spec 3.8.3.3 for esteblishing whether

diesel fuel to be used in the EDGs is of the appropriate grade and does not contain
contaminants that could be detrimental to engine performance. Tech Spec Basis 3.8.3.3
basis criteria for fue] chemistry are based on the fuel properties specified in Teble 1 of
ASTM D975-81, AP gravity per ASTM D287-82, and particulates per ASTM 2276-83.

" ULSD foel, treated (with stebilizer and biocide) and untreated used in the Hner soak test

(see section 4.5) was tested &t Saybolt Lebs for compliance with $0123-111-6.6, *“Diesel -
Fuel Oil Testing Program™. All of the fuel test results were within the specifications of

S0123-I11-6.6, and the results were consistent with new CARB foel currently delivered to.. -

SONGS. Results glso indicate that there is no difference between treated and nntreated

 fuel (stebilizer and biocide added by SONGS). Comprehensive results on BECD fuel (BCD -
" is Emission Control Diesel and 35 & trademark name for ULSD from ARCO our current

fuel supplier) astested at Saybolt Lebs are in AR 030600847-03. The table below isa
comparison of a typicel sample of CARB fuel (se¢ ref 1) and treated ULSD after being
used in the Liner soak tests and indicates that no changes to the SONGS current diesel fuel
oil program are warranted.

Test Limit Method | CARBfuel | BCDFual |  Limit

Weter and ASTMDI™6 - $0.05% |
J Sediment 0% 0%

Kinematic | ASTM D445 S 19-41

Viscosity : 2458 2642

Pu_mmlgmﬁm 4 :;SJ;IMDZI?G- 0.6 g/l <lmg/L <10mg/L

A¥] Gravity ASTM D287-82 385 397 | 20-4

Flash Point ASTM D93 144°F 150F 2125°F

" Cloud Point ASTMD2500 . | +4°F 20F $25°F

Distillation ASTMDS6 614.7-};." 624F - | 540-640°F

Temperature : .

Ash “| ASTM D482 <0.00] wi% | <0.001% | ‘s0.0lbwﬁﬁ l
| Cabon Residue | ASTM D524 . 0.08% A% c03s%

2
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ECP 0o40301409-3,Rv0

Poge 34 ¥
Test Limit Method CARB fuel | ECDFuel |- Limit Encrogues 3
10% bottoms '
(10% ) : puse L0012
Sulf ASTM D4294 0017wt% | <0.015% | <050wt% |
Copper Strip ASTM D130 1A 1A~ <No.3
Corrosion .
Cetane Index ASTM D976 52.0 52 240
(cele) :
Accelerated Octsl F21-61 1 1 <1
Stability (ot T.S.)

4.3) ULSD fuel lubricity and effects on mgme components

Diesel fuel in the fel system of the EDGs isused to lubncate moving parts within the
fuel system end provide cooling to the fuel injectors. The lubricity of & given diesel fuel
is directly related to the amount of sulfur contained in the fuel with lubricity decreasing
with lower amounts of sulfur. Although sulfur content of ULSD is ten times Jower than.
‘CARB fue), the Iibricity characteristics of the fuel remains comparable due to 2 ubricity

. additive being added to the fael mmgthcreﬁnmgprowsé California Code of
Reguletions Section 2284 Title 13 gww minimum lubricity reqmrements for ULSD. In
particuler, the code specifies » maximum wear scar diameter of 520 microns when
performing lubricity tests per ASTM D 6079-2 the High Frequency Reciprocating Rig
(HFRR) test. Per ref 2, Southwest Research Institute performed this test with CARB fuel
and obtained larger wear scars (.605 and .550 microns) that were evaluated by SONGS
personnel and found acceptable for SONGS EDGs. Per ASTM D975-01e, wear scars
above 600 microns might not prevent excessive wear.

ARCO has ndded a lubricity spccxﬁcauon to their ULSD fuel. This spemﬁeanon is
provided to assure compliance with minimum lubricity requirements in the Califprnia
regulations. ARCO’s specification is & minimum of 3100g, according to ASTM test
method D 6078, scuffing load ball-on-cylinder lubricity evaluator (SLBOCLE) which
also ellows theu- ULSD to mect the state requirements of 520 microns per ASTM D6079-
2. The 3100g value is also recognized in ASTM D 975-01a (standard specifications for -
diesel fuel oils) as providing sufficient lubricity in ell cases. All ULSD that SONGS will
purchase is going to provide lubricity that meets or exceeds the hubricity reqmrements of
SONGS EDGs.

Nitrile elastomer seals in the fue] system can be affected by a reduction in sulfur content
in diesel fuel. The associated problems with sulfur reduction in the fuel oil are hardening -
2nd subsequent loss of sealing capability. This issue was addressed in Ref 2, AR

011101320, end an action to remove nitrile seals in the fuel system end replace them with
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Viton wes performed. Viton is not affected by changes in fue] sulfur content and all seals =
in the SONGS EDG fuel system ere Viton. EnNcLosues
paqe &4 of 13

ULSD fuel will not have a substandard lubricity quality due to the requirements in
California state law, nor can it have an edverse affect on engine elastomer seals. As s
result, internal engine components in the EDGs will not be adversely affected and no
further testing of the fuel is required for use in SONGS EDGs.

 4.4) Conductivity of ULSD fus]

Diesel fuel conduoctivity as stated in ref 2 is primarily an issue in colder climates where -
ambient air humidity is low, typically below 50% relative humidity. Fuel blends in colder
climates tend to be blended with kerosene to improve low-temperature handling which
increases voletility and propensity to form mist or vapor that can be detrimental in &
electrostatic discharge. Such cold weather conditions will not happen here and such funel
blends are not availsble here at SONGS and are not & concern related to use of ULSD
fuel. Even though ARCO has & canductivity fuel additive in their ULSD, fuel
specifications for ULSD fuel on the West Coast do not have conductivity specifications
or pour point specifications (temperature at which wax precipitates out of the fuel—
. typically minus 30F) like ULSD fuel blends bave in the Midwest and East Coast (thisisa
- change since the issuance of ref 2). Fuel refiners proc&ssULSD fuel to meet handiing

Teqirements in their respective marketing areas.

Other fuel characteristics that have an effect on the safe handling of diesel fuel are
consistent with existing fue! characteristics of CARB fuel . Such properties like
distillation temperature, which effects volatility, end flash point that can affect safe
handling of diesel fuel, are unchanged from existing SONGS diesel foel. Furthermore,
SONGS diesel fuel and storage system is designed to ANSI N195 -1976 standard, which
is referred to in Reg Guide 1.137. Paragraph (g) scction 7.5 of the Reg Guide 1.137
clearly states that the ".. cathodic protection system should be designed to prevent the
ignition of combustible vepors or fuel oil present in the fue oil systems..." Fuel transfer
_operations at SONGS are performed with the use of grounding cables between the fuel
truck and a station ground. The fuel transfer connection point is a metal-to-metal contact,
which prevents the possible electrical potential build-up between our equipment and the
delivery equipment. The acceptable ULSD fuel chemistry properties that can affect fuel
handling and design of SONGS fuel system makes the introduction andnsc of ULSD
"acceptable for use in SONGS EDGs.

45) Compatibility of ULSD fue] with underground stbmgmnkﬁm

SONGS underground fuel oil storage tanks have a 125 mil thick interior lining made of
Bridgeport Glass Armor GA 27, two-part epoxy coating. This lining was an '
environmentally mandated tank upgrade. The compatibility of the tank lining with ULSD
fuel was assessed in AR 030600847. Liner sozk testing by the coating test vendor (PO
8D023922) was performed in the same manner as the hner testing xnref2 This testing
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Poge 504 ¢
was done as specified in American Petroleum Institute (API) Recommended Practice
1631 which includes: tuuoma& 3
puoe §of 13

ASTM D790: Standard Test Method for Flexural Properhes of Unmnforced and
Reinforced Plastics and Insulating Materials

ASTM D2794: Standard Test Method for Resistance of Organic Coatings to the Effects
of Rapid Deformation (Impact) Testing

ASTM D2583: Standard Test Method for Indentation Hardness of Rigid Plastics by
Means of e Barcol Impressor

ASTM D543: Standard Test Method for Resistance of Plastics 1o Chemical Reagents
ASTM D4541: Standard Test Method for Pull-Off Strength of Coatings using Portable
Adhesion Testers

The final results of the testing indicates that “the immersed Glass Ammor 27 showed no
significant change or degradation following immersion in either treated or untreated (with

‘stebilizer and biocids) BCD-1". Since the chemical formulation of ULSD and CARB eare

the same, with the same coating testing results, 2 mixture of the two fuels will have the

~ same properties of either fuel individually and will not adversely affect the tank liner.

ULSD or & mixture of ULSD end CARB will not have and adverse effect on SONGS
underground stqrage tank liner end is therefore accepteble for use and storage in the
underground fuel oil storage tanks.

4.6) Fuel transfer systcm components
The fuel oil transfer gystem is constructed primarily of carbon steel (ASME SA-106

Grade B) schedule 80 materiel. The fuel transfer pumps are made of primarily the same
grade of carbon steel, with some of the pump internals constructed of bronze (ASTM-B-

+ 584-937), which is used for pump shaftbushmgs and cast housings. The wetted metallic -

surface areas of the fuel transfer pump and p:pmg are not s'ab_)cot to any type of credible
attack from the (hesel fael xtsclf. v

Fuel transfer pumps do contain some nitrile seéls at the suction bell housing and in the
pump columns (2 joints). The nitrile seal in the suction bell housing is well below the

" usable fuel level in the storage tank, 8o its failure could never affect pump suction. The

two nitrile *O” rings in the pump column joints ere within a machine-fit flange and see
very low to no pressure. Railure of these “O” rings is unlikely due to low pressure in the
pump column and static nature of the column joint. Any lesksge at these joints would be
captured mthepump performance monjtored in the IST program: As & result, these seals
were not replaced in preparation for the introduction of CARB fuel and the introduction

-of ULSD fuel does not warrant their replacement. The redundancy of the fuel transfer

system, robust design and individual pump scrutiny provided by the IST monitoring
program makes the fuel oil trensfer system extremely reliable and fully cepable of

' transferring ULSD fuel or any other mixture of fuel vil onsisting of CARB and ULSD: -

ULSD fue] will not hinder the ability of the fue] transfer system to transfer fuel oil.
4.7) ULSD compatibility with engine lubricating oil-
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Ani important function of engine luhncahng oil is to provide chemical protection to vital L nNaLosues 3
engine components exposed to engine combustion byproducts. Internal combustion poae b of {3
byproducts in the form of ash deposits in the combustion chamber can be generated by

the use of lubricating oil that is not compatible with the fuel oil. In particular, lubricating

oil with lerge elkeline reserves or Total Base Number (TBN) used in conjunction with

low sulfur fuels can form ash deposits in the combustion chambers.

The engine manufacturer, Electro Motive Diesel (EMD), has assessed compatibility
issues with the wide variety of fuels end lubricants available on the market. The resuhts of
this compatibility study are captured in Mzintenance Instruction 1760 which provides
guidance on acceptable fuel sulfur content and TBN levels in lubricating oil when used in
the same engine. The use of ULSD fuel, or & mixture that includes CARB fuel, with our
current lubricating oil Mobilgard 450 NC, meets the compatibility criteria in MI 1760.
ULSD fuel is therefore acceptable to use .with SONGS current lubricating oil.

4.8) EDGpetformancc with ULSD fuel

Asstatcdmvmuslym section 4. lthcAPIspecxﬁcgravrtyforULSD fuel bas & nominal
value of 38-40. This normal AP] 38-40 (range 30-42 see reference #3) value is typically
the same as that of our currently used CARB fuel. The EDG performance issues in Ref 2,
AR 011101320, addressed the change in heating value of CARB diesel fucl. As the
heating value is proportional to the API gravity, the ULSD fuel has an equivalent heating
valae to that of CARB fuel. As a result there will not be any anticipated changesto -
engine performance from the introduction of ULSD fuel. :

4.9) -Long-term storage of ULSD/CARB  fiucl

Long-term storage properties of ULSD fuel are substantxally sxmilarto that of CARB
fuel. As stated in section 4.2, ULSD fuel meets &ll the requirements in SO23-I1-6.6

. “Diesel foe] oil Testing Program”. The current fuel oil testing program includes a test that

is an accelerated fuel oil stability test (Analytical Method F21-61) which is used to
determine fuel stability, a critical fuel quality for long-term storage. Program limits ere to
obtain a value less than 7. Testing results per AR 030600847 indicate that treated and
untreated ECD (ULSD) fuel tested both to a value of 1. Per ref 2 this is the identical test
velue obtained for both treated and untreated CARB fuel.

For the purpose of determining the compatibility of ULSD and CARB fuel when mixed
together, a series of tests were performed. Per AR 050300024-02, Southwest Research
Institute (SWRI) performed ASTM Method D6468-Standard Test Method for High
Temperature Stability of Distillate Fuels. This test was recommended by SWRI as the test
that would provide the best indication of fuel compatibility. Samples of ECD (ULSD) -

" "&and CARB were prepared fortwtmgmmevanous stated combinations below with the
- following results:

040301409-3
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Sample % Reflectance, filter pad rating -
ECD - Untreated 100 Enciosues S
BCD - Trezted 99 pooe T of 13
CARB - Untreated 9
CARB - Treated 100
50/50 BCD - CARB - Untreated 99
50/50 ECD - CARB - Treated 99
50/10 CARB - ECD- Untreated 99
50/10 CARS — BCD- Treated 100

The fus) samples were aged for 180 minutes at 150 deg C; Samples were then filtered and
the average amount of filterable insolubles was estimated by measuring the light
reflectance of the filter pads. The results indicate no difference (within the precision of
the method) between any of the results. This would indicete no differences in thermal
stability or possible storage stability of the raw fuels vs. 8 50/50 mixture or 90/10 mixture
of the fuels. This test information supports concurrence by the fuel vendor that CARB

end ULSD ere fully compatible because they are the same fuel formulations. This
informetion supercedes information previously on the subject of mixing fuels that is
contained in AR 040301409, As & conservative measure, the first ULSD fuel addition
will be into a single fuel storage tank and eccelerated testing performed on the fuel to
assure their will be no complications with mixing of fuels. The use of ULSD or a mixture
of ULSD and CARB will not have an impact on fuel storage practices here at SONGS
end poses no new diesel fuel ageing issues that are not monitored in the diesel fue!l oil
testing program. ULSD or & mixture of ULSD and CARB is acceptable for use at
SONGS. :

5 ) CONCLUSION

This evaluation of ULSD fuel with or with out the presence of CARB fue] and the past
evaluaﬁonpcrfonnedfortheuseofCARB fuel indicates that there will be no negative
impact on the SONGS EDGs with the introduction of ULSD fuel. SONGS EDG will be |
able to perform their dcmgnbasxs function using ULSD fuel or & mixture of CARB and
ULSD.

Critical issues that could have affected SONGS EDG have becn analyzed and determined
to have no negative impact on the engine or the fuel storage and transfer systems. The
fuel chemistry meets all fuel oil requirements and in particolar the energy content is the
same gs the currently used CARB fuel. The similarities of the ULSD to CARB and
preventative measures performed on the engine to allow the use of CARB, apply equally
to the use of ULSD. As a result, there are no new required actions needed to make the
EDG system ready for the introdoction end use of ULSD. Based on past experience with
CARB fuel, the similarities of ULSD and CARB, and the eveluations performed on

- 'ULSD and various mixtores of CARB and ULSD, the introduction and use of this fuel
has been found acceptable for use at SONGS.
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Global Fuels Techoology cNeLasued
6 Centerpointe Drive, 6-592 fb&%ﬁ. \ °¢ 3

La Palms, California 90623-1066
United States of America

Telepbone: +1 (714)670-5021

February 9%, 2005
M. Doug Foote
SONGS SCB
PO Box 128 (D3B) .
San Clemente, CA 92672 . '
Via e-mail to footeda@songs.sce.com ' g

'Re. ARCO ECD®vs. ARCO CARB

Dear Mr. Foote:

In regards to your inquiry shout the compatibitity of ARCO BCDY 20d ARCO CARB Dmsel, BP
mznufactures both products using the same proprietary formulation certified by the California Air -
Resources Board. The only changes in the formmulation are the fulfir content and the addition of 2 lubricity
specification with a meximmm 520 result on the HFRR test method. These changes meet the 2007 diesel
fuel regulation for ultra Jow sulfur diesel fuel. A lubricity additive is injectzd into the fuel to compensate
for the lubricity degrafation associated with & lower sulfur diese fuél. A conduetivity additive is also
tilized to reduce the potential for static ignition in a lower sulfur diesel facl. Chenges in the refinery
operation were required in ordar to produce the ultre low sulfur product such es chenges in the
management of feedstocks and more severe process operations to nzme & few. However, the net result
protuced s diesel fuel that is more thermally stable with better storage stability,. ECD® bas been available
since 2001 with conversions being made from noxmsl fank tarnover.  The certificates of analysis of recent
production of both products arz included for your information. - Smsll differences cwrently exist due to the
batch processing of BCD®. Process optimization will occus in 2006 when ECD® goesmto fall-time
production under the 2007 diesel rule.

f you have any questions or comments, please 80 not besitate to call me at (714)670-5021.

Best Regards, _ - : S
_mw | N | c'_ c p aqogolwoq-B
| GbFesTemeey Rov-0
Fuel Product Development
srww.ecdiesel.com
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o Enceosues 3
ptea o BHARAT To "Kimura, Ken" <Ken.Kimura@bp.com> ek (3
P MEHTA/SONGSISCE/EX cc footeda@songs.soe.com, mecennli@songs.sce.com, QAR
7. 11/08/2005 12:00 PM shermace@songs.sce.com
! bee

Subject RE: EDG/diese] fue! change from CARB fue! to ULSD fuel(Z

Ken, Thanks....this Is In line with values we ere using In the calculation with AP 42 &5 worst case scenario
for tus! rejection by our Chemistry division. :
Bharat Mehtz 11/8/05

- "Kimura, Ken" <Ken Kimura@bp.com>

*Kimurs, Ken"
<Ken.Kimura@bp.com> To <mehtebofsongs.sce.com>
11/08/2005 11:20 AM o <footeda@songs.sce.com>, <mecannli@songs.sce.coms,

<ghermass@songs.sce.com> .
Subject RE: EDG/diesal fue! change from CARB fuel to ULSD fua}

. Today, the RPI Gravity has been between 39 and 40 in the batch
brocess. Once the refinery iz optimized to full time ULSD procduction,
it should be in the 37 - 3B API xange. Estimated BTU values are 127,800
~ 129,600 Net BTU/Gal. Bgain, we ®ill know better come June 2006 when
ULSD production is running full-time and optimized. I hope this helps
-in the mean time. :

. Ken ’
Global Fuels Technology
(714) 670-5021

—————0riginal Message———-

From: mehtabo@songs.sce.com [mailto :mehtabofsongs. sce. com)

Sent: Tuesday, November DB, 2005 8:08 2M ‘ :

To: Kimura, Ken .

Ce: footeda@songs.sce.com; meecannilfsongs. sce. com;
shermaee@songs.sce.com; mehtabo@songs.sce.com :
Subject: RE: EDG/diesel fuel change from CARB fuel to ULSD fuel

Ken, Thanks for your input. We have to take the worst case scenario in _
calculation and anything beyond that must be rejected by Chemistry
(administretive controlled). At present, chemistry can accept ULSD fuel
up t0 AFI 42, and therefore, we must use that as the worst case scenario.
to figure cut what the heating value is znd how much storage is
- required. ' o :
Can you give me the range of BTD values and API values for ULSD fuel you

will'be supplying.”
Eharat Mehta 11/8/05
E CP 040301409-3
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"Kimura, Ken" ENC"‘Q‘“G é 3
<Ken.KimuraBbp. co P‘ﬁfv W\ ok 3
> ' '
To .
<shermaeefsongs. sce.com>,
11/08/2005- 07:58 <mehtabofsongs.sce.com> .
b\ |
cc .
<footeda@songs.sce. com>,
<mccannll@songs.sce,cbm>
Subject ' -
RE: EDG/diesel fuel cheange from .

CARE fuel to ULSD fuel

Eello Eharat/Gene, it will be very premature to make those
changes on the basis of today's ULSD fuel for the simple fact that all
ULSD production today is made on a2 batch basis which makes it difficult

" to optimize operations. Some batches may show lower BTU content today
?131 shg:ld go back to normal once ULSD operations are. operating
~tlime. - :

Ken .
.Glgbal Fuels Technology
(714) €70~5021.

~=---=0riginal Message-—-- . : S
From: shermaeefsongs.sce.com [mailto:shermezee@songs.sce.com)

Sent: Friday, November 04, 2005 2:51 PM
To: mehtaboBsongs sce.com . "o - .0
Cc: Kimura, Ken; footedalisongs.sce.com; mccannllésongs.ste.com
Subject: Re: EDG/diesel fuel change from CARB fuel to ULSD fuel

Bharat, . .
I'm not sure that your statement, "The main reason appears that ULSD

~ EcP o4o301409-3
T e
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fuel has lower heating value (BTU/HR} compared to the existing CARB ’
fuel" is correct. My understanding.is that ARCO's ULSD has about the ENQJ—QS\\QE 3

same heating ‘
value as their CARB. You might want to contact Ken Kimura (Bntish QCL%Q- \o Oc‘ 2
Petroleum Global Fuels) at 714- 670-5021. :

Gene §. 87429
BHARAT
MERTA/SONGS /SCE/E
X
To : .
DOUGLAS FOOTE/SONGS/SCE/EIXESCE,
- 11/04/2005 12:55 ART KNEISEL/SONGS/SCE/EIXESCE,
A SEERMAN/SONGS/SCE/EIX8SCE,
MRLCOLM ) )
: MCGAWN/SONGS/SCE/EIXESCE, ROBERT
KELLER/SONGS/SCE/EIX@SCE
ce R
CEUCK DUBE/SONGS/SCE/EIXESCE,
: PATRICK
BEAFFER/SONGS/SCE/EIXeSCE,
EEVIN FLYNN/SONGS/SCE/EIXESCE,
PAUL ,
. SCEOFIELD/SONGS/SCE/ETXESCE, PAUL
BLAKESLEE/SONGS/SCE/ETXRSCE,
' JENIFER
EEDRICK/SONGS /SCE/EIXESCE,
' MEERDAD HOJATI/SONGS/SCE/EIXESCE,
NEAL QUIGLEY/SONGS/SCE/EIX@SCE,
BERRAT MEHTA/SONGS/SCE/EIXESCE;
: PARVIZ
VALANDANT /SONGS/SCE/EIX@SCE,

ERUCE RAUSCB/SONGS/$CE/EIXSCE,
JOHN EIRSCE/SONGS/SCE/EIXESCE,
IR MARYIANE

JOENSON/SONGS /SCE/ETX@SCE,

o | JACK
RAINSEERRY/SONGS/SCE/ETXESCE, '

ROBERT HECKLER/SONGS/SCE/EIX85CE

ECP oto301409-3
Ren:0
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Subject
EDG/diesel fuel change from CARB

fuel to ULSD fuel

Review of calculation ¥~0016-008 (DG onsite fuel oil requirements) shows
that prior to using ULSD fuel, diesel fuel storage volume will have to
be increased from what it is in the Technical Specifications 3.8.3 at
the present time. The main reason appears that ULSD fuel has lower
heating velue (BRTU/HR) compared to the existing CARB fuel, which will
require more volume to @o the same job. : .

Therefore, 2 PCN against the Tech. Spec. is reguired and AR051100242 has
been generated. Once the PCN iz issued, other zffected documents such as
TLU Calculetions, Operating Procedures changes, Chemistry Procedure
changes, DBD/UFSAR changes and other evaluxtion and impacted documents
will be revised as part of the ECP 040301403-3, either as part of the
ECP or as an 5P assigmments. :

Technical Specification change requires NRC approval prior to using ULSD
fuel in June 2006 oxr earlier. ECP and other documents changes can
zzargceed in parzllel to Technical Specification changes, to meet June

006 date. ’ ..

- Once the PCN is iseued. for NRC approvel, we will have a 10% ECP ineeting

to make sure we have captured sll other design bases documents including
calculations and procedural impacts. : : )

Per my discussien with Jack Reinsberry, Malcolw McGawn is assigned to

Enciosues 3
taae 13 oF |3

help process Tech. Spec. chenges. I.will work with Malcolm and others as

required to draft the PCK for this effort.
Please let me know if any guestions or need more informationm.

Bharat Mehta 11/4/05

EcPovosolons
- R0
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ENCLOSURE 4
EMD MAINTENANCE INSTRUCTION (MI) 1760 Rev. G
“Lubricating Oil for EMD Engines”

(Best available quality)
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M.L 1760 *REV. G

Technical Publcations

Maintenance:
Instruction

2=

ELECTRO-MOTIVE

LUBRICATING OIL FOR EMD ENGINES
— MARINE, POWER, AND DRILLING RIG —

The necessity for properdy lubricating the dvozmic
components of 2ny engine is readilv apparent, The
recommendstions. suggestions, and comments
Included in this Meintenance Instruetion ere offered
s & guide in the selestion of & suitable engine
lubricating oil,

OIL QUALITY

It must be recngnized that the only Teal measure of
quality in £ Jubricating oil is is actusl performance
- in the diese] engine, This is 2pparent becapse of the
impossibility of esteblishing limits on ell physical

and chemicz! properties of oils which can effect .

their performance in the engine over 2 broad range
of eavironmental influsnces.

Oil quafity is the responsibijity of the oil supplier
term applicable 1o »finess. blenders. and rebranders

PROPERTY
Visepsity:-
Saybolt Universal .
Seeopds st 210° F (98,9 ° €.
Viscosity index '
Flash Point
. F’u‘e Point
Pour Polm

ﬁnc Content (D)
Tt;mi' Base Number ()

*This bulletin is revised and supersedes previous fssues of ML 1760. 1762, end 1763, ..

] Areas of changs are indicated by vertical bars.

. DE-MPRIET

of engine lubricanis. As there ere & substantial
numper of commercial lubricanis marketed today.
engine mznufacturers end consumers cannot
completely evaluate the entire spectrum of products
available As £ result the stlection of & suiable,
heavy duty lubricant must be made in consuhtation
with & refiable oil supplier capable of making
product recommendations commensurate with the

engine builders specifications and specific environ-
‘mental influences &s well as fermishing such 2

product on a consistent quality level

OILTYPE

An SAE 40, heavy duty additive rype engine-

lubricant conforming to the {ollowing specifications
shoulé be wsed in all EMD engine applicarions;

6 - 229

. ASTM TEST NEW. UNUSED
DESIGNATION OIL LIMITS
D88 or D445
70-85 (12.5-16.8 £SO
D567 @100
D2 420° F Min. (216° O}
poa’ 475° F Min: (246° CF
. D37 40° F Max. (4.5%O)
. 10 pprm Max.
. D664 57
D-2896 -0

L A'H' “-J“p%e'

4l
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NOTE '

t Zinc edditive componnds, such g3 zine dithio~
phosphats, must not be presentin lubricant for
EMDengms Onsconmmgmomthanwwm
zinc are considered excessively contaminated
with Zinc dithiophosphate or similer 'additive
compounds whick will not sucisfactorily
lubricate the silver bearings in EMD engines. .

4+ Certain ofls in this TBN range will not provide
adequate performance i fuels with sulfur
content in excess of 0.5 most be vsed. For
{unther recommendations in thix regard refer
1o the section on bigh sulfur fuels.

In addizion tothe gbove propesties, the ol formula-
tion should have 2 high resistance to oxidation. &
low tendency toward the formation of harmful
czrbonaceous and/or additive esh deporsits. angd
must be non-corrosive to silver meta) at 285° F
{140° C){EMD L.O. 201 test), Dils with sufficient
elksline reserve (TEN) end highly effective detergent-
dispersant systems should be employed in line with
fuel quality and; or service demends.

QUALIFICATION TESTS FOR
ENGINE LUBRICATING OILS

The dizse] engine !.ubnunmg oil must satisfactorily
lubricate the gntire engine under 2ll conditions
* expecied to bz encountered, Whiie the eondition
znd performance of the engine in zctunl senvies

provides the criteria in reachinga final judgment of -

oil sulwbility. there prz severz! labdratory tests
which ke useful in making prr:hminar} evluations
of 2 product. ndmely:

1. thsial #nd chemical pmp:mes {as previously
nowd).

2 Cnrra:ﬁon of mezaks
. 8. Silver and copper, - EMD 'No. 1..0 20!

method,
b. Lead S.O.D.Method No.532!-l (madified).

3 Onveral) evaluation of oxidation stabifity byv-the |

_EMR L.Q, 20} method. mr:!udmg.:

a. V:sccsm mz:ms: l:hnnctcnsucs
b. Rewention of alkafinity (additiye concentrate)
3 Dm-clnpp:cm of msqlublm

DEVELOPMENT PROGRAM = -
REQUIREMENTS FOR NEW = !
-OlIL FORMULATIONS

1. Laboratory Evaluations

Thesupplicr of the lubricant base stock and the
supplicr of the additive concentrate are expecred
to conduct complete laboratory and bench 1es
qualifications by ASTM and EMD methods,
EMD will review and monitor such 1estis gnd i
aB results are in pood agreement and within
aceepiable fimits, the oil formulation will be
considered worthy of 2-567 engine eveluarion”
10 delermine its sitver lubricity charaeterisics,

2. 2-567 Silver Lubricity Test

The purpose of this tex is to determine that the
laboratory qualified oll formulation will
serisfactorily lubricate the silver wrist pin
bearing. This test evaluztion is also expecred o
be conduetzd and ‘or contracted by the ol or .
additive supplicr with review and momu:rmgcf 7
the results by EMD. 3

3. Full Sezle Field Teat

Upozn sucu:ssful completion of the Iaboramnr .
and silver jubricity tesis, 2n ofl formulation will
be considerzd worthy of full scule fisld tese
evaimon. Field tests shpuld be conducted inz
minimum of three (3) EMD engines. preferably
in heavy dury servies, Jor & period or not less |
lhan omne year. .

During the field evaluatipn and its conclusion.
EMD will review the oil mnd engine performanes .
- gawm generared by the supplien(s), .

. Arter suceessful completion of the field test
program the ofl will be considered sarisfactory
for limnited use, but shoovld ke closely monitored:
during the following two years of commercial

. introduction,

Oil formulations established end provcn by this
development progrem must remain exzetly the
same with no subs:quent changes in their make~up.

If 2n oil or gdditive improvement program Is : ’
desireable or ngeessary. the revised {ormulation

development program. .

ust be evaluated by going through the complete” .
7,4 6

5-230 M-mj?agﬁ
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USE OF ONE OIL

The use of u single brand name lubricant is
recommmended. This recommendation of Jong
standing is substantially suppotted by observations
of periormence of many units with & single oil
compared to performance of units with mixed oil

- produets.

MIXING OF |
LUBRICATING OIJLS

EMD a8 s5ftiually fetommhendsd that lubnicating
oils should ol be mixed. The combining of lubrizants .
with different additive end bzse stock components
ereztes 8 chemical mixture which cannot be readily
evaluated in the laboratory, and its field pm’omam:
cannot be relizbly prcdxmed.

 RECLAIMED OILS

" gpplications where fuel of reconrnended sulfur .

Considerzd as 8 geperal category, reclatmed oilsare
not recommended for lubrication ol EMD engines, -

' HIGH SULFUR FUELS

~—EMD strongly recommends lh: use of dlsulla!e

fuels with sulfor coment of les than 0,557 in order1o
realize optimum life expeetaneies of both theengine
and the lubncazmg oil. 1t should alko b= noted. that
scheduled meintanace programs are based .on fuel
sulfur fevels of ,5% or less and other prcpema as
shovm in M 1. 1750. t

level cannot be obtamed. it may be necessary 10
make specific engine modifieations {contact your
local EMD Service Represtntative) and follow the |

lubricating guidelines mentioned in this secion.in -

order 1o achmt reasonable performance nnd wear

- TRIES, |

* fusls must be employed. S

In addition, EMD comsiders the use of high~a!kaline
reserve Jubricanis es mandatory where high sulfur
pecifically, the use of
Jubricants with new oil tots! base numberof 1010 17
by ASTM D-664 {1310 20 by ASTM D-2896) gre
recommended under these condiﬁons.

EMD’ gu:d:lm:s for Jubricant alk.nlmit\ esE
function of fus! sulfur content are shown in Fig. 1
for values up 10 and excesding 1%, 1t should be
noted that extensive operation at low sulfur levels

- -with high base pumber pils s not recommended dut -

1o excessive formation of edditive ash deposits,
onversely, operation with low base number oils
znd bigh sulfur fucls will not p rovxde a.dequau

. engine protecnon

8

&

B

New Ol Towal Baga Number (ASTM D-2896)
o

10
i
o .
(s) DE 10 15
Fu=! Sulfur Coment-9
|z

‘Fig.1 - Recommended Alkalinity Level Of New

. Lube Oll Vs. Fiel Sulfur Coment

It I emphasized that the vse of high sulfur fucls |

resulrs in significant reductions in both engine wenr
life 2nd lubricant life: Recommendetions offerzd in
conjunction with the use of high sulfsr fuels are
essential in minimizing these effects. but gre limited

in whatthey am:ompl:ah. Aseresult the userofhigh -

sulfur fuels must anticipate shoner intervals
betwesn engine overbeuls as well as more frequent

~ oil changes under such conditions.

FILTER CHANGES

. Reguler monitoring of lube oil [Mier tank pressure

should be used to determine {iler condhilon.
Replacement of oil filter elements should be made
according to the Scheduled Maintepance Progtam
pnless pressuse monitoring orlaboratory enalvsis of
the lubsicating ofl dictates earlier replacement.

: Replac:mcm elemerts must be of the EMD typzor-

equivalent inall respects, Elements infended for use

" with other 1ypes of cm:mes are not .su::ablc.

| . ‘Where highly dispersant oils arc employed. carbon

sceous matter-may be suspended so finely in the oil
that it is essentialjy unfiierable. In such siiuotions.
It might appear that au extension of the Giter
replacgment interval mey be justified. Crotion

should be- exercised when contemplating such .

action since filler materinls have not yet.been
dz.-v.-empcd thot will tolerate prolonged exposure fo

- tubricants et high empermure withou: deterjoration

and or possible disintegration of the filter média.
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INTEHPNETATION OF LUBE Ot GAMPLE ANALYSIS
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. . . RECOMMENDED ACTION
LUneE BASIS NORMAL AONDEALING HIGH Shut Rown Engine. Drain Lube Ol
Ol FOoR No Aoti e Ext! C t
AI}JA':YSIS ANALYSIS _H:qt:’im (;rlil! Snmp{:s Co:gﬁl‘im gtl:::gu 'l:m:;ﬁ Oonly.
e ,
Visousity & Flash Point — . 2t05% . * pwy]| Bovdenline — find and fix frel Jonk,
. Fuel . c"f‘;'?"‘:'dﬁ'"ﬁﬂ'éc'x’v"?sh Oto2% 2 High “;r:krmﬂ a; Ix - mter]
e nt losa than or Oto . - ghe n arin T erjonce
Leak gﬁ oosity drops 16% or ! . Abovo % . mgnusl. . 1 ] pspe mn.‘
mom at 100' o . . 2 -l S ‘ -"‘ iy ..,."
. 3 4] Nevamp le with d. i
Free Weter . Nome Anyd - 7 fix ek, Chook e beaﬂnuspermlmmn oM
- : L. memuml. L " il
Water — i — tee s X
Loak | Chromets innitor Oto20ppm | 20t040ppm | Above 40 ppm Fird and i water fack. Cheok fube of
. : : . — ey tank pressure,
_ Boron Inhibitor Otol0ppm | 1010 20 ppm Above 20 ppm .
Ar |- ) R S . improved afr fifter metntonance required,
Fittration | Shioon OwBppm | & lo_'lOppm, Abova 10 ppm An':l-loam agent present in new oll,
N (D-864 Fetnton Chermya O If short. off e prrsists, ohvct ]
N {h-289 (.004)06 . | lube ofl qualty, fust sulfur content, off ;5
Excassive . Mo VT Moa b < | Gomiruter Dveer SR, (Sowimy o] Fﬁa
wsive . . <. Max, Vis. flive controfe nor mmd
Oxidatton Viscosity Rise sSusao 100 ¢ 30%| s g!f ermpine. m’r’r dittony (worn ﬂrm. A
B i | ey S e T e
- | PentanaInsohiblus . Maw, Pont, oo, 2% Mm,m‘o m""p o S
Contaml- Chm‘t:a:u?} pr— oot
nated fuel’| Aluminum, Silkoon, a amokes, ¢ jector
cking Above & calibration end tip erosfon, Cheok if
malysn |, emivor Megnesium ppm plston tinga am encessively womn.
T . ' .| Chack If ofl I ummﬂng {vanired of fAlfers
' Ot 10ppm A vore domgan buw'l‘l'l:# ift"ﬁ Ly m’&tﬁhﬂﬁg?y'nmﬁk?m?bé
1 ’ i m mors dengerous w Sepm 8 within spovcifion . No 7 2;
. Zins e nureasing valwes, ft’ ofl suppfier, Chack fog s!lvarbeaﬂnu altres]d ¥
on " Tw . Chedk ¢ olt conta!nr‘z“u?or is odrr Kff :
Contamf. : 'y + 3} to stiver, Cheok for braken pismm cooling L}
natton R lubes,tmmomuoﬂmlur.orl :;‘ s
© ] siver D11 V1o2pom |1 Aiovo 2 gy 1] {ommorature control, Feef.aidos of ’t’hr{e J’ l
. t ) : m i{ for sfgne o mamire pistun to hasd el
' ?pm . ¢ » v 1{ olearance with fead readings, § O deairming oty
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*In
.su;?t’lr content la groater then 1.0%, TBN:should net be
1 bus o carbon huftdup on both the fire facaof the oylinder head and the erovwn ofthe pistondnring servico lifs, lond wire readings should not be used

- as o basts for power nssembly

should be Investigsted as pussibla component [aflures,

(. : .
Abmormal | Chromium (Not spplicabla -
Wesr Or. | [f shromats ceolint OtotQppm | 10to 20 ppm Above 20 ppm § Check for ropid wear of rings & Tiners.
c«(vgosgn Jnhibitor is uged)
sp - -
increases | Copper : Dto75ppm | 7T6to 160ppm | Above 160 ppm | Measure plston to heed tisarance with lead
1 within | - : readings Lo locata worn piston thrust washers, ]
normal wok conmesting rod besrmg bisde thrust
rango faces for distress.
should ba
oonsideret . High tron and r
borderline increase oxidation
- | conditten), ratos
ron Qto7Gppm | 7610 $126ppm { Abuve 125 ppm | Check for rapid wear of sings & linera,
: ot " | Mot likely tead finsh is diseotving off bearings.
- . -| Prematurs tead removal, bafore hearings ere
hroken in, can lead to baaring distress, inspeot
P S . AT repinea uppar don rod bearings in service
, : . T foxs than 8 months If lead flash hes besen
Lend DtobOppm | 6D10 76 ppm Abmve 76 ppm | remaovead trom the unlosded area of the fshback
! Rt S - | bearing surface on turhocherged engines, If con
rod bourinmulm repiacement, wrist pin
bearings shovid also be chevked and replaced i
: tead Mnsy has been removed, :
] B B liehssiaf fqm]{b?‘a@ RS inot
. Copper b -'_‘«%'.l'- i ﬂw':‘" ] gpg W%’b { w4CHetl ;3%1- .
Comhl- Iron ; thres algmei] e ! En e é {valiian e
nation Lesd 24735 In borttortine or high revg rod bedringalibifrminfensyiteinls ;‘fﬁ‘ i
S A A e T L TR KU T
[ h . - .
abl- | Oto20ppm | 201040 ppm Abuve 1. When in combination with fron or
. ?,%'{';3,‘. . . 1. 40 ppm - chroman rigs, chreck for piston distress.
- 2, When in gombination with lead or copper
A ~ riee, check for bearing distrass. -
plicattons whern fuat sulfurcontent 1s0.6 10 1.0%, tha TBN level should not he altowedto batow 1.0(0684)& 2.0(D-2up6); andwheve fusl

altoyved to drop betow 3.0 (D-864) or 4.0 (3-28986),

changoout. Lead wirn readings may continue 1o be iset] to indicate wear trends. Siunificant clearance incransos
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LUBRICATING OIL CHANGES

Ojl ¢hange intervels preseribed in the gppliceble
Scheduled Maimenanced Propgram are based on

gierage operating conditions witk guality fuels of

less than 0.5G sutfur content.

When oil change intervals are pverextended. serioué

and costly engint problems may result. This can
oceur il he rdditive coneentrate is depleted bevond .
seceptable Simiis. and the lubricant loses essential,

properiies including 2lkalinity. detergency, end
dispersancy. Inthe absence of vilg] reserves of these
properties. the lubricant no longer provides
setisfaciory protection of the engine in Hmiting
harmfis] deposit formations from oxidized ofl end
other contaminznts, or adequate control of the
eorrosive products of combustion.

Oils which have experienced severe additive
depletion will result in accelerated enpine wear.

swuck or broken piston rings. Ener scuffing, and

corrosive sutack and or friciional {eilure of vital

bearing surfates,

Regular laboratory analysis of the jubricant fs 2
vglpable means of judping the condition of the”

jubsicant. end is of equal value in reflecting the
condition of the engine. Both engine and oil

condition must be piven carelnl consideration when |

plunning to extend ofl change tntervals beyond

thase recomimended. -

1n addition. EMD strongly advises the conscientious -
use of laborptory analyxis where high sulfur fuels

must be used, The degree of s2tisfacrory performanse
in such epplications is heavily dependent on the
establishment of proper oil change tenvals under
the actual servies condition and high end of the fusl
sutfur range thet can be expected. Therefora. an
expeditious well planned progrem of frequent
analysis Is most essential in establishing 2 safe off
change interval for 2 given Jubricant under thess
conditions.

Under vo ciretnmstances should & set tme imerval
for oil changes with high sulfur fuels be arrived st
withowm first establishing such en interval'by carefut
laborziory annlysis 2nd:or close consultation with
the oil supplier,

- Among the key parameters for judging the need far

an oil change. total base number (TBN) is one of
primary imporiance. When this or other key
indicators epproach or reach preseribed minimum.

‘or condemning limits. approprizte action must be. .

laken. To mssist maintenance personne] in the

. imerpretation and recommended actions associated

with the regular laboretory snalysis of the engins
lubricating oil. & summery of guidelines hay been
included in this Maintenaner Instruction. While

-some variations from guidsline values may existdoe

to method or enelysis techniques employed.

.significam deviztions {rom the normal lubricant

history should still be derectable. end the proper

‘evaluation of such indicztors &s & means of

implemeniing preventive maintenance cag serve

-well in avoiding potential engine dzmage of 2 more
serious nature, i
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ENCLOSURE §
ESI LETTER DATED 12/04/01
LOW AROMATIC FUELS
(including 1P-94 Pointers)

(Best available quality)



Engine Systems, Inc.

Nuclear Parts & Service

Tuesday, December 04, 2001

Southern California Edison Company
Atin: Doug Foot

P.O.Box 128

San Clemente, CA 82672

Reference: Low Aromatic Fuels
With reference you your question with regards to running Low Aromatic fuels in your EMD 20-645-
E4 engines. The engine governor control system will adjust fuel injector rack to compensate for

lower BTU rated fuels. The fuel injector will supply additional fuel to each cylinder to carry rated
loads. See Pointers 1P-84 for Low Sulfer & Low Aromatic Fuels.

Should you have any questions or need additional information, please don't hesitate to call me @
252-407-8520 or Email darryl.hartley@kmtc.com..

Sincerely,

S

Darryl Hartley
Customer Service Manager

INGERSOLL-RAND

cooeen
WwWOOQo et
@- ENCROY JARVICRS % IODWARD 7 -

1220 § Washington Sireet/ P.0, Box 1928 (27502-1928) / Rocky Mount, NC 27881/ Telephane: (252) $77.2726 / Fax: (252) 446-3330 / Wek Address: WWW.engincyys.som
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EXHAUST VALVE SEAT SERVICE LIMIT REVISION

The service limit for the maximum valve seat runout. listed in the Service Datz at the end of
Section 2 in current and previous editions of EMD Engine Maintenance Manuals. is not
valid. The old limit may be shown as 0.05 mm 1.002") or 0.038 mm (.0015"). The correct
current limit should read as 0.664 mm (.0025™).

Please mark your copies of Engine Maintenance Manuals to refiect this limit revision.

LOW SULFUR/ LOW AROMATIC FUELS

Effective in October of 1993.the United States Environmental Protection Agency (EPA)
mandated regulation changes in the sulfur and aromatic hydrocarbon content in the Diesel
fuel used by trucks on U.S. highways. Nationwide. fuel suifur content was changed to 0.05%
maximurn from the 0.2% to 0.3% that had been the norm. Additionally, in California. fuel
aromatic hydrocarbon content was limtited to 10% (with some leeway allowed if a refiner
could show equivalent emissions performance) where previous levels had been 35% to 40%.
Though the new rules do not extend to fuel used in locomotive or power product applica-
tions. refining and distribution considerations dictate that inevitably much of the fuel avail-
able to operator’s of such equipment wili meet the new standards.

The commuter railroad. serving the Sar Francisco bay area. experienced fuel leaks at the
injector nut seals on F40PH locomotives delivered in 1985 and 1987 after changing to the
new “California” fuel. The leaks were caused by shrinkage of the Nitrile rubber seal (used in
injector assembilies at the time of delivery of these locommotives) due to the reduction in the
fuel aromatic content. The fuel aromatics act to swell and harden the Nitrile elastomer. Con-
versely, with reduction in aromatic content the seal contracts and because it is no longer pli-
able. its sealing function is last. The resulting fuel dilution of the lubricating oil is the signal
that injector seal failure has occurred.

Problems with the new fuel have not been limited to locomotives. Many truck fieets have
noted similar fuel system leaks with Nitrile seals: the leaks disappear and do not recur with
seal replacement, even if the new seals are Nitrile rubber. Truck fuel system leakage has
been noted nationwide, perhaps as a resuit of fueling in California or of the effects of the
refining and distribution constraints noted abave.

There are two reasons why EMD does not expect the commuter railroad experience to be
repeated nationwide, particularly on railroads or power product operations which have no
Califomnia contact:

¢ First; the California fuel is pot the low-sulfur fuel in use nationwide. The latter does not
have a required aromatic hydrocarbon reduction and, therefore, the swelling-hardening-
contraction sequence with Nitrile seals described above is unlikely to occur. We do not
expect the fuel sulfur reduction alone ta have any adverse effects in the EMD engine.

.+ Second; the EMD injector nut seal marerial was changed in March of 1989 from Nitrile
rubber to a Fluoroelastomer (of which Viton s a trade name), which is unaffected by fuel
aromatics. Most of the other seals in fuel contact are also Fluoroelastomer material.

Customers are cautioned not to use old EMD stock or competitive aftermarket injectors
which contain Nitrile rubber seals in this new fuel environment.
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EMD POLICY ON MULTIGRADE ENGINE OILS

.se of a high quality lubricating oil in EMD engines is required in order to maximize reli-

-ility and performance. Over the years. the most reliable lubricating oil used in ourengines = = .

s been SAE 40 weight. EMD continually built knowledge and found success with the

- -aight weight oil. However. with the introduction of muitigrade oils. EMD understood the

=d for change and recognized the use of multigrade oils for engine operation. EMD also

derstands our customers’ needs for lube oil and fuel oil savings, which are being realized

h the use of multigrade oils. EMD has accepted the challenge presented to us by the
ustry change to multigrade oils and looks forward to a reliable future with these oils.

ZMD has and will continue to recognize SAE 20W-40 multigrade engine oils thar suc-
cessfully complete the required development program. including the field test approval
Drocess.

To date. SAE 20W-40 multigrade oil field tests have accumulated a significant number of
operating hours in EMD engines with satisfactory resuits. (These hours have been accu-
mulated on both 645 and 710 engines).

in addition to field test experience. in use service by major North American owner/opera-
1ors in the last three vears has not shown any oil related adverse effects on EMD engines.
with the exception ot one product.

“his product did not provide adequate engine break-in performance. but EMD believes
\is problem is correctable and we are working with the supplier to this end.

‘he use of SAE 20W-40 multigrade engine oils is directionally consistent with EMD's
Jolicy to provide more fuel efficient and lower emission signature engines to the markets
we serve.

.ould be noted, however, that there are EMD service concerns about SAE 20W-40 multi-

e oils in high shear applications. Current lab tests for oils are not able to duplicate all

‘ne shear rates and interface temperatures which would help to predict the safety margin

- current designs. As a result, field tests and in service use experience are the only mea-
to evaluate multigrade oils today.

) encourages the oil industry to develop instrumentation to provide a complete map of
able shear and temperature characteristics for multigrade oils, so that less emphasis is
-ed on field test requirements. Independently, EMD is also investigating the feasibility of
1g 2 high speed rotating test stand to qualify current and future multigrade oils.

nould be noted that, EMD has continually recommended that lubricating oils should not
mixed. The combining of lubricants with different additive and base stock components
-ates a chemical mixture which cannot be readily evaluated in the laboratory and its field
formance cannot be readily predicted. Please refer to M.L 1752 for instructions to mini-
- ze potential risk if mixing of oils is unavoidable. ‘ '
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