1.
STOCK SHOT
NATURAL BAS FLARING OFF,
ROARING FL.LAMES,AN IMPRESSION
OF COLOSSAL ENERBY. THE
IMAGBES OCCUPY FULL SCREEN
RATIO. AT A SUITABLE MOMENT,
! THE CAMERA FULLS BACK TGO

- EVEAL THE PRESENTER SITTING
y IN AN EDITING SUITE VIEWING

A TV MONITOER. HE TURNS TOD

> TO CAMERA
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STOCKSHOT

(y&,NURTH SEA GAS PIPE IN THE

M cansTrRUCTION P EMERG ING
FROM THE SEge PAN OFF TO ON-
GHORE P STATION.
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5.
INTERIOR EDRDITING SUITE

- CAMERA PULLS BACK FROM SCREEN
TO REVEAL PRESENTER WHO TURNS
TO SFEAK TO CAMERA

)\@(

[P

(The presenter should not be like
a news reader. He should be natural,
relaved, informal. He should be
able to make points with
intellectual conviction which
does not exclude the use of (;:\
irony or wit.)

TO CAMERA SYNC

Natural gas! Listen to the roar of
this energy. Why does gas in certain
locations get flared off? There's

no need to warm up the desert. You
don’'t burn off good energy if you

can help it., The conclusion is
straightforward. In many countries,
the commercial value of natural

gas cannot be realized.

There are two possible
explanations. Either the cost of
distribution is too high, or the
nearby market is too small.
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By contrast, North Sea gas is

nda] cially valuable only because
it is near @ large concentration
of consumers.
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! : compete with
eltectricity generated from coal,
il or nuclear fuels.

SYNC TO CAMERA

But most of the natural gas in the
world is left in the ground. For
this, of course, there are no
pictures.
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5. CONTINUED P\f“% m&’
BESTURE OF THE HANDS, ONE People in the hyd;y&grbmn <
GOING UPFP THE OTHER G8QRING “business know that/ oi - jjéuwﬂﬁ
DOWN are declinlng i Te gas reserves

. g The implications
a$ thzs projected to the end of

- the century and into the next
warrant a new look at natural
gas.

Natural gas can already be turned
into methanol and gasocline. But
could natural gas be exploited as
a feed stock for a range of middle
distillates that are normally pro-
duced from petroleum?

Could natural gas substitute fnr
crude?
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ERAPHICS ~—~TITLE ' MUSIC FANFARE OR FLOWURISH TO

BRIDGE INTO THE TITLE.
TURNING NATURAL GAS INTO

MIDDLE DISTILLATES
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7. V.0,
EXTERIOR LDC COUNTRY Many developing countries which
A BULLDOCK CART OR SOME QOTHER have little or no crude oil have
FORM OF TRADITIONAL TRANS- a growing need for diesel and middle
FORTATION IS IN FOREGROUND. distillates. What if local reserves
BY PANNING OR PULLING FOCUS, of natuwral gas could supply fuels
ATTENTION SHIFTS TO A MODERN which today have to be imported?
HIBHWAY AND THE COMMERCIAL %1%&&3
DIESEL. FUELLED TRAFFIC WHICH . .
OVERTAKES IT. Vil ~ o Mint i dt

{

THE SHOT EMPHASIZES THE TRANS-
FORMATION OF TRADITIONAL WAYS .
BY MODERN TRANSPORTATION, THE
LOCATION MUST BE UNDERSTOOD TO
BE ABOVE OR NEAR KNOWN, UNEX-
FLOITED REBERVES OF NATURAL

GAS.

« .
GRAPHICS SUPER OVER THE SHOT WW\ L
A SUBTITLE--"THE STATUS QuO" "

ADD FLIES IN NEXT 8HOT
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EXTERIOR WELL-HEAD STOCKSHOT
A well established producti
weell head with a refine
- storage tanks in the
ground. Pan or cut
flaring off. Co
shot. '
ADO FLIES

der aerial

NEXT sHoT ¥
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Some countries have dwindling oil
reserves but ample reserves of -kg
natural gas. What if this MUM&“
gas could replace zome of the

petroleum feed stock? Spare

crude could then be traded on
the international market.

9.’
EXTERIODR CITY (STOCKSHO
A city scape in Australia

. or New Zealand. A view of

bridge or an inner city
motorway with heavy traf%ic.\

ADO FLIES IN NEXT SHOT
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Vlo.

Many developed countries with
little or no crude miy import
refined petroleum products to
meet their domestic consumption.
The same countries sometimes have
important reserves of natural gas
with no exploitable commercial value.
What if it could be refined into
middle distillates and reduce
imports? '

19Q. '
ADD INBETS FICTURES IN THE
PREVIOUS BACKGROUND SHOT

lie large peserves of natural
gas. ‘ WﬂﬁTWﬁwvjlo
T e MR
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11,

MONTAGE OF STOCKSHOTS
BUILDING UF AN IMPRESSION OF
SHELL RESEARCH

BRAPHICS SUB-TITLE SUFER

"THE RESBEARCH STORY"

COMPUTER GRAFHICE OF CAD/

CAM OF MALAYEIA FLANT ROTATING

N A S A Lot mhiah by e e S S Al L4 ALk dmpry S FrY FPT P R L bl Wkt e i oy

“MUSIC BRIDGE
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4 Around
the world there are numerous
reserves of this gas which are
left in the ground or
flared off. Should we think of
them as worthless, or should we
think of them as potentially
valuable reserves simply waiting
for a technology, a missing link,
to bridge the gap and make them
commaVQgélly exploitable?

V. a.

The quest for a technology
that would make this gas
commercial has pre-occupied
Baei i at Shell research
ldboratories Many years.

INTERIOR EDITING SUITE
FRESENTER TO CAMERA.

HE TURNS TO LOOK AT IMAGES
OF KSLA AMSTERDAM ONE THE
MOMITOR.

Z00M INTO SCREEN AND CUT TO

(PRESENTER TO CAMERA) Let's go
to Amsterdam.




13.

KSLA AMSTERDAM
xhréLPRESENTER INTERVIEWS
" DR. ABEOTT

>

-4 -
SYNC TO CAMERA

(A TIGHTLY EDITED QUOTE FROM SHELL.
RESEARCH DIRECTOR, DR. ABROTT
BIVING US SOME INSIBHT INTD THEIR

LINES OF ENQUIRY AND A FEELING-

FOR THE RISK TAKING INVOLVED.)

-
14,

' 4~{NTERIUR AMSTERDAM PLANT

> SLUT TO

15.

WITH THE PILOT FLANT ASB
y BACKGROUND, INSET SHOT

4 “NAPTHA OUTPUT AND AN
d— APPLICATION OF IT
N W~ "EUT 70

— A S et e P v .

16: :

WITH A& DIFFERENT BHOT OF THE

FILOT PLANT AS BACKGROUND

INSET BHOT OF GASOIL 0OU “
q}uk_INSET 8HOT OF DIESEL NEER.

i17.
CINSET A BHOT OF PARAFFIN
! DRIPFPING INTO A JAR. A
TECHNICIAN HOLDS P THE JAR.
FAN OFF TQ

L]

V.0, '1H
We are locking at a pilot

built by Shell. In one end goes
natu@ gas. Out the other end
comes . :

kerosens .

18.

FREBENTER TO CAMERA PICKS UP -
A JAR OF WATER POURS IT INTO
A BLAGE AND DRINKS IT OR POURS
IT ONTO A POTTED PLANT. '

?LHO

8YNC TO CAMERA
"oh and water.

gy

19,

1. INTERIOR OF CONTROL. ROGM
FRESENTER WALKS INTO SHOT
AND SFEAKE TO CAMERA

%_.>

20. )
&BRAPHICS SUBTITLE SUPER
*mgm" “THE BMDS PROCESS"
5 OMPUTER GRAPHICS VISUALS OF

17

A i bpade s M dinh

SYNC TO CAMERA

What we see taking shape is

a technology that is krnown as
Shell Middle Diawtillate
8ynthesis, We'll call it SMDS
for short.

It has three stages. First, you
partially oxidise natural gas to
produce
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20, CONTINUED :
A MOLECULAR STRUCTURE IN 3-D
. BUT S8CHEMATIC RATHER THAN
ULTRA ACCURATE. FLY IN THE
CHEMICAL SYMBOLS AND BUILD THE
ECHIATION CH4 + 1/2 02. THE
MOLECULEE NOW RE-ARRANGE
ITSELF AND IT IS5 NOW C

+ 2HZ2.

- WAk ity st —

synthesis gas o syngas——a
mixture of carbon monoxide
and hydrogen. This is known
as the Shell GBasification
Frocess or SGP for short.

21.
BRAPHICS
THE MOLECULE NOW RE-ARRANGES
INTO THE STRUCTURES THAT

CORRESFOND TO C1, €2, GASOIL,
KEROSINE AND PARAFFIN.

v.0.

Stage two, known as Heavy Paraffin
Bynthesis or HPS cinverts carbon
monoxide and hydrogen directly
into paraffins.

22,

GRAPHICS

TRACK IN 3-D OVER THE
FRACTURED MOLECULES

———— - -

o v —— et rrivk i e ———

Y.0.

A range of different sized
molecules results——Ffrom methane,
which contains only one carbon
atom, to wax, which contains up

to SO S

23,

GRAFHILCS

THE MOLECULES OF PARAFFIN
NOW RE-ARRANGE INTO GASOIL
AND KEROSINE MOLECULES

———— - 404t prors

25,
MLEXTERIDR LOCATION
A SHOT OF EXISTING PLANT

o

Lmg ot brers prete verm
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v.0.

The third stage of SMD8 involves
cracking the long, heavy wax
molecules to vield the

desired middle distillate
products. This is called

Heavy Paraffin Conversion, or
HFC for short.

V.0,

Shell already has a tried and
tested technology of hydro-—
conversion to do this job.

VaOa

Treat the natural gas; synthesize
middle distillates plus paraffing
convert paraftfin to more middle
distillates., Where's the secret?

2%,
BRAPHICS BUILD UP

(sspa +E FS| +]HPC| = 8MDS

26,

BRAFPHICS SUBTITLE
"THE BREAKTHROUGH"

— ————— —— e e s

MUBSIC BRIDGE

27,

COMFUTER GRAFHICS

SLIDE IN THE FISCHER-~TROPSCH
EQUATION ni{CO + 2H2) ==>{(~CH)
+ nH20 + HEAT. THE POINT 18

W ———r W b $obt vty v

Vv.0.

Since the 1930's when the
technology of Fischer Tropsch
catalysis was first invented,
everybhody has wanted fhe long

v
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27, CONTINUED

- & -

NOT TO STUDY THE EQUATION BUT
TQ CREATE ANIMATION S0 THAT IT distillates srewhecamsd—and _ P W

COLLIDES WITH

THE MOLECULE

AND FRODUCES FRACTIONS THAT
G0 TO DIFFERENT PARTS OF T, E
SCREEN UNDER LARELS

g

chain molecules thaQ/;1dd1e

not . the smallgr 11ghter
molecule

ca

k)

AaP'naturai'gas tﬁg&—:tuu

28.

COMPUTER GRAPHICS r
A GRAFH OF THE ALPHQFVQLUES_

'19-

vt s v —

V.0,

The probability of chain growth
in thig process is eupressed as a
value ‘alpha.’ Catalysts that
have low alpha values produce
more smaller molecules.

/
/

COMPUTER BRAEQICS
THE SAME GRAPH WITH ANIMATION
TO EXPRESS.THE LOW END OF THE

SCALE

30.

B L el LY iy p—

EXTERIOR. AMBTERDAM RESEARCH

CENTRE.

a1,
INTERIDR C.iJ.

GRANULES INSET

IN LAR BACKGROUND
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a2,

BRAFHICS SHOW

ING ALPHA

DIAGRAM WITH ANIMATION TO
EXTEND THE CHART AND SHOW
IMFROVED YIELD,

I3
GRAFPHICS
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ANIMATION OF CHART

34'
INTERIOR AMSBT

ERDAM PLANT

FAN DOWN COLUMN OF GRANULES

FLY QUT C.U.
FLY NEXT IMAG

OF GRANULES
E QUT OF COLUMN
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The commercial application of
Fischer Tropsch catalysis has
always been thwarted by low alpha
values,

—— sy

V. Q.

Scientists at Shell ‘s Amsterdam
laboratories have . . .

v- Dl

» » « teveloped a catalyst with
very high alpha values.

Vv.Q.
This important technological

‘breakthrough means that the

formation of long chain,; heavy
wax molecules can be significantly
increased . . .

V.0.

¢« = 2 because the

catalyst is highly selective for
middle distillate and wax production
and minimizes the production

of smaller molecules.

V.0.

Syngas at the right temperatuwre

and pressure is passed through a
column packed with granules of

the new catalvyst.

(e —— v paaia gt —— = r— . e e
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INTERIODR AMSTERDAM PLANT
WIDE SHOT OF ELECTRON

MICROSCOPE.

C.U. OF MONITOR §

g -

V.0,

Seen under the electron

microscope, these apparently

featureless granules reveal
a complex infrastructure.

b,

INTERIOR AMSTERDAM FPLANT
RIS MAGNIFICATION OF THE

GRANULES

VH DC

Their effectiveness depends
on the pore diameter,
measuwred in millionths of a
millimetre, and the precise
combination of metals that
coats them.

7.

INTERIOR AMSTERDAM PLANT
A GRAM OF THE GRANUL.ES IN
L-A HEAP IN THE MIDDLE OF A

s e e —— et v ——

vl Ul

ettective surface area of 100
square metres,

MARKED OUT SQUARE OF TEN
METRES. Z0OOM FROM C.U. OF
GRANULES IN THE HAND OF THE
FPRESENTER TO WIDE SHOT OF
HIM S8TANDING IN THE SOUARE.

s ety

Each gram of the catalyst has an

8.

INTERIOR AMSTERDAM FLANT
RESENTER TO CAMERA

s —— - - et i

SYNC 7O CAMERA

This is one reason for the
very high conversion yiglds
that can be achieved with a
small volume of catalyst.
The elegance of the SMDS
technology lies in putting
together’ two processes.

vt A i ety bt ey v — — -

39, V.0.

GRAPHICS - High alpha values in HPS and
REPLAY MOLECULAR STRUCTURE highly selective cracking in
FORMING LONG CHAINS " HPC minimisep the formation
S ' of small gas molecules.

40, QJL@bl'\phﬂj’ V.0

BRAFHICS (4 The result can be as high as

REPRESENT MOLECULE RY VOLUME R07% selectivity for middle

SUPER FIGURE OF /o0y

distillate products.

41.

N Ty Ao o B

vl D-

DIESEL TANKER FILLINGAF VA The three stage process also

AT REFINERY

P e —— —— il it st ey e

, allows a high degree of
OM)QMS flexibility in plant output.
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432,

Shoc-

Vv.0.
GRAFPHICS SUPERIMPUOSED 0N It can be run to favour gasoil
PREVIOUS SHOT TO SHOW IN production
FIGURES THE PRODUCT BREAK
DOWN: &0% GASOIL, 25%
FEROSINE AND 135% NAPTHA.

- vt S

4%, V.0,

v « «» OF it can be run to favour

GRAPHICS SUPERIMFOSE ON.SHOT 4
OF TANKER REFUEL RAFT kerosine production.
__________ = ﬁL__ o i i e ——

44, 1}0”L

PREBENTER TO CAMERA
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47, LA rnSTeRD M

SYNC TO CAMERA
The guantum leap in efficiency of

production together with th;s
flexibility 2

rEQuzrementgy’”'**“'”

. I-.I ."

45,
INTERVIEWS ON CAMERA
THE PRESENTER IN VISION.

45,
GRAPHICS BUBRTITLE
"TESTING THE FRODUCTS™

SYNC TO CAMERA

{Tightly edited interviews with
Roland Williams and Dr.Abbott,
giving us an insight into the
thinking which led from pure re-
search to industrial innovation
and into the decisions which led
to results.)

MUSIC BRIDGE §A}AJ7Q£',E)

INTERIOR T RNTON
SCIENTIST POURING -OUT G
FROM BEAKER FOR TEST
POURING OUT CONVJ
BASOIL. =
PRESENTER OR SCIENTIST SMELLS
THE TND SAMPLES AND REACTS.

EXTERIOR THORNTON

—— —— St bt bty

- e e e o s e B i S S A B

v.0 . —
iﬁnfigére g gh-amarhar . ek

. bonus 4n SMDS tachnclngy—.#-
the pral g 4}2&9

feedstock

middle distillates s
- of exceptional purity.

They are virtually without odour.

v' 0.

At the Thornton Research Centre
in England . . .

49,

INTERIOR THORNTON
MONTAGE OF TESTS OF CETA
NUMBER, VISCOSITY, COL
DENBITY.
ON EACH ACTIVITY SUPERIMPOSE
A COMFARISON RESU IN
NUMBERS OF EACH TEST.

V.0.

=« « Shell scientists have
measured the properties of SMDS
produced gasoil against the
conventional product.

The SMDS gascil exceeds the
requirements of today’'s

diesel fuel market.
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INTERIOR THORMTEN
TECHNICIAN POURS BEAKER OF
BMDS BASCIL INTO ORDINARY

BAB0IL. SBUPERIMPOSE GRAPHICS
SHOWING LINEAR BLENDING GRQPH

Vv.0.
It has the linear blending

-characteristics of

conventional refinery
produced gascil.

STOCKSHOT

YMLA"— . o ,_.. @ﬁm

This means it can be used tnm
upgrade poorer fuels to ewee—deral

T Won ply Fgpieeants 8 Pran lect

CRAFT ON TARM
REFUELL ING.

v.0.

Alriine traffic is increasing

and the demand for aviation }
kerosine is growing. The speci-
fication for Jet A-1 aviation fuel

is rigorous.

83.
INTERIOR THORNTON

ruhLLABENCH TEST OF KEROS FLAME

V. Q.

The hexght to which a
kerosine flame can be raised
before it begins to smoke,
its smoke point, indicates
its tendency to produce soot
on combustion.

4.

INTERIOR THORNTON
gh;¥VEENCH TEST OF SMDS” KERDSINE

V.O.

Aviation requirements are that it
should not smoke below 19 milli-
metres. SMDS8 kerocsine does not
smoke before 110, exceeding the

-specification b//sir tlmeg.

55. |
INTERIOR THORNTON

Al
V.0.
The Thornton Research Centre

i MONTAGE OF TEST EED, SENSORS uses full scale combustors and
(N COMBLISTORS. -DAMAGED the most sophisticated equipment
COMBUSTUIRS. to test jet fuel. Sensors’

inside the combustor measure
thermal radiation and exhaust
emnissions.
856. V.0,
1,.\d:\»"iINTEF!IIZII’? THORNTO SMDE kerosine generates four
V COMPARISON OF BUSTOR USING times less soot than do

SMDbS FUEL,

ordinary fuels.
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57. IS LA V.o,

INTERIDOR FeebibiohicRerr When youw/ mix it with refinery
g; SHOT OF MIXING SMDS WITH AN produced kerosines which do not

ORDINARY KEROSINE. COLOUR meet the stringent requirements

‘DIFFERENCE IS EVIDENT. WITH - for Jdet A-1 fuels, you get .

BRAFHICS SUPERIMPOSITION,BHOW an ugpgraded product due to the

GRAPH OQF BLENDING CHARAETER- linear blending characteristics

ISTICS. of SMDS kerosine.

wE. V.0,

EXTERIOR AMSTERDAM The industrigl scale pilot plant

IMPRESSION OF SIZE AND COM- in Amsterdam was built to prove

FPLEXITY BUILT UP WITH DETAIL the catalyst and verify operational

FRAMING FIXED EED REACTORS. technology. The long catalyst life

CONTROL ROOM SHOTE SHOW THE and stability admit the use of

DEGREE OF PRE-INDUSTRIAL well established multi-tubul ar

STAGE DEVELOPMENT. . tixed bed reactors for the

Fischer-Tropsch synthesis.

59, v.0.

INTERIDOR AMSTERDAM The SMDS process is ready for

CAD/CAM IMAGES ROTATE. full scale commercial operation.

CUT 70 '

&0

1. ,7 ; F .
EXTERIOR | nvironmental impact of

NATURAL BEAUTY SMOT OF THIRD A technology is very 1ow.
WORLD ENVIRONMENT

Ly in.gv.p - S L A
INTERIOR AMSTERDAM rocess water and ateam condensa e
Lv)NASTE PRODUCTES AND RECYCLING can be used agai All waste water
Qﬁb FIFPES. WASTE FIFES. EFFLUENT. can easily be treated to allow

WATER. MIX TO SCENES OF release into a river., So the ]
TFISHING ON A RIVER OR LAKE ¢ ©Only effluents are clean water /
}J REFERABLY IN THIRD WORLD. and sulphur free flue gas. o
6. v.o.
LJOINTERIDR THORNTON Shell has bridged the
Puh RESEARCH SHOT technological gap.
= e V.0
QLJNJ,CQD,CHM OF MAYLAYSIA PLANT Shell Middle Distillate Synthesis
ROTATING is about to become a commercial pjp/
reality.
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VI

T w—y e snps technmlagy MJ
. 5ea~ Q'F na}ﬂ?&l gas’? .

N

&7.
g;}ngINTERIGR SHELL OFFICE
- TO CAMERA INTERVIEWS

IEW WITH EﬁtﬁNﬂ"NILLIﬁMS

A high viel

TED TDQEIHEB/{N TIGHT MONTARE,

et

SYNC TO CAMERA | :
The promise of. SMDS rests on
P cOst—
eff@ctive‘prnducbinn.

SYNC TO CA RA

v Flexibilidy to
matoeh produrtion slate to
market requiremesnts.,

M;:‘*::M

r o » OV <it—pyryroiTies ex&:aptinnal

in agratg§9x1s ing re

SYNC TO CAMERA

—

purity o=

prnduct:nn ang

71.
Nl&_ BAS FLARE IN DESERT M

vl 0'

It mewans reserves that were
worthless because of theipr

geographical location . . .

IEé!Eﬁ;LDT

72.
|}k VARIATION OF LDC
TRUCK PULLING TO TANK UP.

vlal I
» » « Can be twned into liquid
assets, economies transformed.

73
“‘P@b LDC COUNTRY TRAFFIC AM OF
LORRIES

u' D'
Middle distillates is a
growth market.

74. :
7COMPUTER GRAPHICS OF PARAFFIN
MOLECULE CRACKING (REPRISE)

V.0, _
The gas technology is there,

Qé 4)

-,
'.‘
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75, SYNC TO CAMERA
FRESENTER IN EDITING SUITE The potential §
TV MONITOR IN BACKGROUND : ferthose

on and the initiative to
sgize the opportunity. /

7F)HL,1v2(Mh/;iAy:___ t\,jklﬂa ——————
STBEK SHOT | wsic e’ ’*"k“*-f

‘wbw FINAL “IMAGE OF CAD/CAM

Z00M INTO SCREEN THEN GWT TO

vt v -

REVOLVING WITH BACKGROLWND OF
BAS FLARE WHICH FREEZES AND
TRANSFORME INTO POURING LIGUID
OF MIDDLE DISTILLATE PRODUCT.
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