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Presentation Outline

l.  Overview of the Downstream Oil Industry Fuel
Supply Chain

I.  Mandate on Standard Setting
Il. Development of Standards

V. Enforcement of Standards
V. Roadmap on Fuel Quality

. Department of Energy

gef Empowering the Filipinos



...otandards are more than just one means of regulating

procurement
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Importance of Fuel Quality
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Standardization Mandate

RA 8479 - Downstream Oil Industry Deregulation Act

« ensure a truly competitive market for petroleum products under a regime of
fair price, adequate and continuous supply of environmentally, clean and
high quality petroleum products

« Use of clean and safe (environment and worker-benign) technologies

RA 8749 - Clean Air Act of 1999

* set the specifications for all types of fuel and fuel-related products (Sec.26)
* set every two (2) years or thereafter or as the need arises, the specification
of ULG and diesels shall be reviewed and revised (Sec. 26)

RA 9367 - Biofuels Act of 2006

 establish technical fuel quality standards for biofuels and biofuel-blended
gasoline and diesel which comply with the PNS (Sec. 7¢)
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Standardization Technical Committees

Technical Committee on Petroleum Products &

Additives (TCPPA)
= Chair ; DOE and DENR

= Members

Engine Suppliers/Manufacturers:

Oil Industry

SISYELTERE Sector CAMPI, AMMDA, MDPPA

Consumer Sector/NGO:

DOE
A Petron
Shell FilCar Foundation, AWMA

BPS-DTI Choror
ITDI-DOST P:’P Academe:

IPPCA UP-NCTS, AIPSI
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Standard Development Process

PNS

ENDORSEMENT
TO BPS

FINALIZATION OF THE
FINAL DRAFT STANDARD

CONSOLIDATION OF
COMMENTS

CIRCULATION OF THE DRAFT
STANDARD (PUBLIC CONSULTATION)

DRAFTING OF THE STANDARD

DELIBERATION OF THE PROPOSAL BY THE TCPPA

PROPOSAL FOR NEED
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Elements of PNS Development
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IMPACT OF FUEL QUALITY STANDARDS TO
CONSUMERS

* " ENVIRONMENT PROTECTION

SAFETY PURPOSES

VEHICLE PERFORMANCE

IDENTIFICATION




VEHICLE PERFORMANCE
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ENVIRONMENT & PERFORMANCE

FAME CONTENT &
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Fuel Quality Standard Development

CLEAN AIR ACT (CAA)
BIOFUELS ACT
‘I(\PiP‘WIDE FUEL CHARTERI(W"VFC)
Fuel QWaVt! uM WVE W, s Ouf I Qzatlon
Alternative Fuels / Energy Security and Sufficiency

TCPPA: Review and Formulate Standards Monitoring: Sampling &

Testing
Int’l e uallt Stds m FiHIO‘.W;itW'e’ng
t WE W heTeIogy

Fuel Additives Dev’t IRR for Standards Local Supply & Demand

nter- agency cooperatlo DOE, Others: Industry —

Multi-lateral bodi _
ERI: IJAall\lle.;aJPI?C I::c MEPHERWIOIRR Wﬂ[ﬁ Oil/Car, NGOs,

BIR TC, DOST, etc. Academe
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PHILIPPINE NATIONAL
STANDARD PNS/DOE QS 008:2012

ICS 75.160.20

Petroleum products — E-Gasoline fuel —
Specification

dﬁ BUREAU OF PRODUCT STANDARDS

PES——rT
:.;‘;:,;n‘, Mambar o the Imtamational Organization ‘%or Standardzation (50)
incs Standseds and Conformance Fortat www.bps.dt gov.ph

PHILIPPINE NATIONAL
STANDARD PNS/DOE QS 004:2012

iCS 75.160.20

Petroleum products — FAME-blended diesel oils -
Specification

ﬁ BUREAU OF PRODUCT STANDARDS

m" Memier 10 tne imemationa Crganzation for Standarczason (150}
M‘ wes  Standaris and Corformance Portat s Roz o oov o
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PNS/DOE QS 008:2012

Tabie 1 - Chemicsi and physical raquirements for £-Gasoline

PNS/DOE QS 008:2012
Table 1 (conciudad)
Sutur, % mazs max. (53 005 a0s a.oos PN3 ASTM 01265 or.
PN3 ASTM D25220r
PN3 ASTM D234 or
PN3S ASTM CS453
Vapor Preszure 3t 375 °C, PN3 ASTM D353 or
kPa, max. 58 52 62 65 (RON 3N PN3 AETM DS131 or
62 (RON S5/57) | PNS ASTM DS482
Water contant, % viv, max. 24 01 a1 0.1 PNS ASTM EXS or
PNS ASTM DE3D

Based on ceftificute tom croduction sle. The frodut stedl et contsn methensl
Ao pet apecionion for Fudl Bosthend by he PNS of Ardydos Bloethend Fus

-
L
: Arowebin cirlanrenelion e efoe cody | riaedong 65d¥en bt petmitnd Yo 5ot Ingoted and loklyonodueons gresboa
.

Motty! Tosary Bty Eler

T be teponed Guatedy with Mottr Cctang Number (MO asing ASTM B2700

Oxygen condent 1 be leporied preferally nol 1 eecend 4 0% Mk e

O Furo 4-PH (S0 ppm stfur) guasolnes to be iosuced st letel then Juey 1, 2078

Promium Eurc 4PH "
Property Reguiar Promicm | plue gacoling Tect method
Appearance Clear ana bright, visibiy free of suzpenced of precipitsted \isua
contyminants
Color Green Reg Elue S1RON - Green | Visud
9SRON - Red
TR ON-Bie
Copper comosion, 2 e @ S0°C, 4] b 1 1 PNE ASTM D120
may
Oencity at 15 °C, kgL, max. 0725-C.733 0.725-0.783 072540783 0725-0.783 PNE ASTMO12%8 or
ENE ASTM 04052
Oigiiixion tempenture, "C 3t PNE ASTM O35
10% recoverad, mar. 70 70 70 )
S50% racoversd 7110 70110 70-110 70-%10
30% racovered, man. 180 180 180 180
End pont, max. 215 215 215 215
Residus % vol, max 2 2 2 2
SxtseEnt gum, mV100 M, mar. 4 < < < PNE ASTM D381
Hydrocartons * -
Aromatics, % vol, max 35 335 33 3E PNE ASTM O54L3 or
PNE ASTM Os580 or
PNE ASTM DST63 or
PNE ASTM DS385 or
PNE ASTM OST290or
PNE ASTM OST30 or
SNEASTM D839
Banzene, % vol, max 2 2 2 2 FPNE ASTM 03505 or
PNE AETM DS&83 or
PNE ASTM Ds580 or
PNE ASTM OST63 or
PNE ASTM D3886 or
PNE ASTM OS277 or
PNE ASTM OS723 or
PNE ASTMOST30 or
ENEASTM 08839
Emnanci (C2) %, % vol, a0-10 S.c-10 SO0-1C S0-1C PNE ASTM OS85 or
PNE ASTM DS2539 or
PNE ASTM OS845 or
PNE ASTM DS386 or
PNE ASTM OS723 or
PNE ASTM OS730 or
PNS/ASTM D 6833
Ethers (e g. MTBE] % PNE ASTM D815 ¢r
vol, max 2 2 2 2 PNE ASTM DSE3%9 or
FPNE AETM DS8LS or
FPNE ASTM DSSS6 or
PNE ASTMOST23 or
PNE/ASTM D ET0 or
PNEJASTM D 6833
Lead content (not added) * PNS ASTM D3237 or
gL, max. C.005 0.005 0005 0.005 FNE ASTMD3348 ¢r
SNE ASTM O50539
Octane ravng, min. O ot Yo
Rezearch Octanes Number s as 74 S1ess? PNE ASTM 02699
RON)
Ars-knock Index (AKI}* 875 ENE ASTM D481
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PNS/DOE QS 004:2012

4.2 Industrial diesel oil (IDO) - Diese! oil used for off-rcad vehicles, marine
vessels, direct driven egupment such 3s pumps and compressors, and stationary
equipment such as power generators, bolers and fumaces.

S Requirements

FAME-blended diesel ofs shak conform to the chemical and physical requirements

specified n table 1.

Annex 1 provides mmimum reference specification for base diessl oils

Tabie 1 - Choemical and phycioal requirements for FAME-Dlended diecel olic

Euro IV-PH*

* Euro (W-PH (50 ppen sutfur) automotive dlaze

Proparty ADO {[s]e] ADO Toct methode
Cetane number, min. FNCASTM D 512
or
Derived cetane number, min. S0 5C PNS ASTM D 5850 0r
ENS ASTM D 7170
Carbon rezidue on 10%
Distilation residue, % mass, max. 0.95 035 0.15
Corradson or FNCASTM D 189 or
Ramahotioms or FNSCASTM D S24 o
| Micro ENZS ASTM D 4530
Coior, ASTM 2.5 max S0 mn 2Emax. | FNS ASTM D 1500
Copper strip corrozion, 2 h &t No.i No. 1 No.1 FNSASTMD 120 cr
50°C. may. FNG IS0 2150
PNEASTM D 1288 or
3t 95 A 220-0. 830 m 520 - 0260
Density 3t 15°C. k' 0.520-0.860 | 0.880 max 0.220-02360 ENE ASTM O 2022
oo = 7y
2 o B S e Report o EN2 ASTM D 86
FNG EN 14078 or
FAME * contert, 3% vol. 7 -22 $.7=-22 17-22 FNS/DOE ™M 01 or
ENSDOE T™ 02
::\’" Rojnt, PERSky-Masten, " ss ss 55 FNG ASTM D 32
N iy x FNZS ASTM D 445
i viscosity, mm3s a8 40" 290~ T =5 20-4
Kinematic viscosity, mm3ys 2 40°C 2-45 1 55 a s ENE ASTM D 7042
Lubriclty, {(HERR), wear scar dis. 2 2
ZDED"C, micren. max. 480 < FNS ASTM D 50732
Methy! isurate (C12 ME), % mass, [+X:] 0.8 o8 FPNSDOE TM O
min.
Sulur, Smazs, max. 0.05 0,30 0.00s FNZASTMD 4254 or
FNS AETM D 2622 or
FNS ASTM D5452
FNCASTM D 5204 0r
‘Water, % voclume, max. g.0s 0.cs ENZ IS0 12327 v
ENZS ASTM E 203
};::" SHESEMEN, % volame, 0.10 .10 9.10 FNG ASTM D 2702
= Azper PR3 %orBim0

1 oll {(ADD) o be Introduced not iater than Janusey 1, 2015




Fuel Quality Standards Development (Gasoline)

POST CLEAN AIR
CLEAN AIR ACT ACT BIOFUELS ACT
E10 EURO 4-PH
PROPERTY 2000 2001 2 2003 2005 2009 2006 2009 2012

Distillation temperature, OC at:

10% recovered, max 70 70 70 70 70 70 70 70 70

50% recovered 75-121 75-121 75-121 75-121 75-121 70-110 70-110 70-110 70-110

90% recovered, max 180 180 180 180 180 180 180 180 180

End point, max 221 221 221 221 221 215 215 215 215

Residue, % vol., max. 2 2 2 2 2 2 2 2 2
Hydrocarbons:

Alcohols (C, to C,), % vol., max. © 10 10 10 10 0.4 _

Aromatics, % vol., max. 45 45 35 35 35 35 35 35 35

Benzene, % vol., max. 4 4 2 2 2 2 2 2 2

Ethers (e.g. MTBE), % vol., max. 10 10 10 2¢ 2¢ 2¢ 2¢
Lead Content, g/L, max. 0.013 0.013 0.013 0.005 0.005 0.005 0.005 0.005 0.005
Octane rating, min.

Research Octane Number (RON) 93 81/87/ 81/87/ 81/93/ 81/93/ 93 93/95 91/95/ 91/95/97

93/95 93/95 95 95 97

Anti-Knock Index (AKI) 87.5 87.5 87.5 87.5 87.5 87.5 87.5 87.5 87.5
Vapor Pressure, @ 37.80C, kPa, max. 62 85/62 85/62 85/62 85/62 62 62 68/62 68/62
Sulfur, % mass, max. 0.10 0.2/0.1 0.2/0.1 0.05 0.05 0.5 0.05 0.05 0.005

a multi-grade gasoline
gasoline

Note: E10 standards also provide minimum reference specifications for base gasoline.

‘ Department of Energy
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b ethanol c<allowable contamination tolerance only. Intentional addition not permitted for both imported and locally-produced




Fuel Quality Standards Development (Automotive Diesel)

CLEAN AIR ACT BIOFUELS ACT
DIESEL OILS FAME BLENDED DIESEL OIL
2000 2003 2007 (B1) 2009 (B2) 2012 (B2)
EURO 4-
PROPERTY ADO IDO ADO IDO ADO IDO ADO IDO ADO IDO PH
Calculated cetane index min.  Or 48
Cetane number, min. Or 48 >0 50 50

50 50

Carbon residue on 10%

Distillation residue, % mass, max. 0.15 0.35 0.15 0.35 0.15 0.35 0.15 0.35 0.15 0.35 .015

Color, ASTM 2.5 520 2.5 max. 5.0 min. 2.5 max. 5.0 min. 2.5 max. 5.0 min. 2.5 max.
max. min.

Copper strip corrosion, 3h at 50 °C, max. No. 1 No, 1 No. 1 No. 1 No. 1 No. 1 No. 1 No. 1 No. 1
Density at 15, ko/L so | 0880 |o0ss00 | 08800 | gaey” | P | 0860 | max. | 0860 | max. | 0860
Distillation, 90% recovered, °C, max 375 Report 370 Report 370 Report 370 Report 370 Report 370
FAME 3, content, % volume. 0.7-1.2 0.7-1.2 1.7-2.2 1.7-2.2 1.7-2.2 1.7-2.2 1.7-2.2
Flash point, Pensky-Martens, °C, min. 52.0 52.0 55.0 55.0 55 55 55 55 55 55 55
Kinematic viscosity, mm2/s at 40°C i'.os- 2.0-4.5 | 2.0-45 | 1.7-55 | 2.0-4.5 1.7-5.5 2.0-4.5 1.7-5.5 2.0-4.5 1.7-5.5 2.0-4.5
k::ilz:)c:yég::{FF), wear scar dia. @ 60 °C, 460 460 460 460 460
Methyl Laurate (C12 ME), % mass, min 0.4 0.4 0.8 0.8 0.8 0.8 0.8
Sulfur, % mass, max. 0.05 0.03 0.05 0.30 0.05 0.30 0.05 0.30 0.005
Water, % volume, max. b 0.05 0.05 0.05 0.05
Water and sediment, % volume, max. 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Note: FAME blended diesel oils also provide minimum reference specifications for base diesel

fs Department of Energy
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Fuel Quality Standards Developed

Biofuels & Blends: Conventional Petroleum , etc.

E-Gasoline (E10) Unleaded Motor Gasoline
PNS/DOE QS 008:2012

CME-Blended Automotive Diesel . :
Oil (ADOB2) Two-stroke (2T) Lubricating Oils

PNS/DOE QS 001:2009

PNS/DOE QS 004:2017 PNS/DOE QS 003:2003

CME-Blended Industrial Diesel LPG as Non-Motor Fuel
Oil (IDOB2) PNS/DOE QS 005:2016

PNS/DOE QS 013:2017 LPG as Motor Euel
Anhydrous Bioethanol &

Bioethanol Fuel (E100 E98) PNS/DOE QS 012:2016
PNS/DOE QS 007:2014 Fuel Oils (Bunker)

Coconut Methyl Ester (B100) PNS/DOE QS 006:2005
PNS/DOE QS 002:2015 Kerosene

High FAME-Blended Diesel Oils PNS/DOE QS 009:2007

(B5) AvGas Grade 100
PNS/DOE QS 010:2015 PNS/DOE ASTM D 910:2010

. Department of Energy
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Fuel Quality Standards Developed

Test Methods

PNS/DOE TM 01:2015 (Updated 2009)

Determination of Ester and Lauric Acid Content in Fatty
Acid Methyl Esters (FAME) by Gas Chromatography

PNS/DOE TM 02:2009

Separation of Fatty Acid Methyl Esters (FAME) Liquid
Adsorption Chromatography and Blended Diesel Qils by
Characterization by Gas Chromatography

e&s Department of Energy
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Standards Harmonization in Downstream Petroleum Industry

Cleaner Fuels and Safer Technologies

/ Code of Practice Fuel Quality

" e LPG Vehicle

: e Conventional
Conversion

e Retail Operation * Biofuels &

e Bulk Storage blends
e Handling & e Alternative fuels

Distribution g

Facilities

¢ Gasoline stations
¢ LPG tanks/conversion kits terminals
e Control equipment (correlation)

‘!fs%.f. Department of Energy
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Standardization Technical Committees

Technical Committee on Petroleum Facilities and
Processes (TCPPF)

= Chair : DOE
= Members

Government: Testing:
Industry: SIS

DTI-BPS
DENR-EMB Petron
DILG-BFP Shell

DOST-MIRDC, UP

Prof. Assoc.:

DOLE (BWC, Chevron

— prca sop

:{(%3?. Department of Energy
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Facilities / Practice — Liquid Fuels

/ Prohibited Acts Informational/Safety Signs
iy e OCTANE
' & RATING

For your safety

AL
S

.@. Department of Energy
g“"‘ Empowering the Filipinos



Facilities/Practice- Auto LPG

& @rrect practi
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Facilities Standards Developed

Retail Outlets
Health, Safety and Environment

PNS/DOE FS 1-4 :2005
PNS/DOE FS 1-1: 2005
PNS/DOE FS 1-2:2005
PNS/DOE FS 1-3:2005
PNS/DOE FS 1-4:2005

Underground Storage Tank

Piping System

Dispensing Pumps

PNS/DOE FS 2:2006

LPG Refilling Plant - General
Requirement

PNS/DOE FS 3:2013
(update/review)

PNS/DOE FS 3:2006

Auto-LPG Dispensing Station

Auto-LPG Dispensing Stations

PNS/DOE FS 4:2007

Liquid Petroleum Product (LPP)
Depot

e&s Department of Energy
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Facilities Standards Developed

PNS/DOE FS 5:2009

PNS/DOE FS 6:2011

PNS/DOE FS 7:2011

PNS/DOE FS 8:2009
by

PNS/DOE FS 9:2015

e&s Department of Energy
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Storing and Handling of CME and CME
Blends Petroleum in LPP Depot

Storing and Handling of E-Gasoline in
Retail Outlet

Storing and Handling of B5 in Retall
Outlet

Transportation of Petroleum Product
Pipeline (on-goingQ)

Code of Safety Practice in Auto-LPG
Dispensing Station




On-going Standards Development (DPNS)

Fuel Quality Standards

E-Gasoline Specification(E10) — DPNS/DOE QS 008:2017
PNS for Marine Fuels
PNS for Emulsified Fuel / Bunker Oil

PNS for Kerosene

»&s Department of Energy
e
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On-going Standards Development (DPNS)

Facilities Standards

PNS/DOE FS 10:2017 - Code of Safety Practices for LPP in Retall
Outlet (new)

*(endorsed to BPS and awaiting for adoption and promulgation as PNS)
Code of Safety Practices for an LPG Refilling Plant (new)
Part 1 — Tank Truck & Lorry Entry Procedure
Part 2 — Cylinder Refilling Procedure

Part 3 - LPG Cylinders Housekeeping and Preventive
Maintenance

Part 4 — Fire Drill & Marshalls
Part 5 — Personnel Training

(Part 1, 2 & 3 — endorsed to office of the Secretary / Part 4 & 5 on-going
deliberation)

DPNS/FS 2:2017 - LPG Refilling Plant (review/update of 2006)

e&s Department of Energy
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Implementation of PNS

-~

o

implemented through the issuance of a

Department Circular (DC).

~

Most PNS for fuel that is promulgated is being

corresponding policy regulation in the form of

J

Mandatory compliance by concerned industry players

-

PNS for facilities at the moment is not
mandatory, hence no DC is issued.

\




Enforcement of PNS

i T
1111110 e

ST I e
L e

~

Sampling frequency:
At least once a year
inspected for major
facilities nationwide
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Enforcement of PNS

.'g". Department of Energy
g“"‘ Empowering the Filipinos



Enforcement of PNS

Mobile Lab testing
_for PNS Compliance
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Administrative actions

ols
c{“,o
8ia

Enforcement of PNS

Inter-lab correlation

- . ..
Fines and penalties for violations

Feedback to companies
- with violations : requires corrective measures & reports.

\_

J
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Enforcement of PNS

Instrument Based Sample Testing

™Y GrRABNER

Portable Fuel G HUREbES
Analyzer

MINISCAN IR VISION

Top Performerin Portable Fuel Analysis

The MINISCAN IR VISION is a high speed, compact and robust FTIR
fuel analyzer for the comprehensive and automatic measurement of
gasoline, jet and diesel fuels. The analyzeris configured to measure
more than 100 fuel parameters and components for fuel blending, for

NS ) . ) ) Data based on real

gquality inspection and to check compliance with fuel specifications 4 ‘

directly at the point of sate. samples collected and
analyzed by SGS®!

Portable Sulfur Analyzer

[Sindie
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Enforcement of PNS

Instrument Based Sample Testing

Department of Energy
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Regional Distribution of Downstream Facilities

29 Department of Energy
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Number of Gas Stations 2016

Total Gas Stations = 6,834
LUZON (4,514)

VISAYAS (1067)

ﬁ>l MINDANAO (1253)

1

# Based on issued COC

»&s Department of Energy
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Fuel Quality Roadmap

Short-Term Medium-Term Long-Term
(2016-2017) (2018-2020) (2021-2030)

- N N N

e Olefin & * Further
aromatic Benzene
e Sulfur . .
reduction content limits reduction
* Additional * Introduction
from 500ppm .
o B composition of hydrolyzed
STANDARD - ysralleEtien of controls fuel and
* Prohibition of higher
DEVELOPMENT modern : .
emulsion more metallic bioethanol
) additives level (E20)
* Introduction . .
) * Introduction * Introduction
of higher
N of non- of ultra-low
biodiesel
level (B5) coconut sulfur
biodiesel e Low carbon
feedstocks fuel standard

- AN AN Y,
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Thank You!
O (028502155

@ cristina.manocan@doe.gov.ph

@ www.doe.gov.ph



