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Thank you Chairman Weber, Ranking Memb&rasey and distinguished members of the
Committee. | am grateful for this opportunity to present to you the status of progress on the
ITER Project.l am particularly pleasetb presenimy ITER report in the context of the overall

U.S. fusion research program, because | believe it is appropriate that ITER is understood as an
essential and integral element of U.S fusion research.

INTRODUCTION

This precise daynarksexactlythreeyears since | accepted the position of Direc@neral of
the ITER Organizationn March 2015asthis Committee well knowsthe ITER projectvas in
urgentneed of reformThe inherent complexities built into the ITER Agreement weidely

viewed as lifilities. Much of the focus was on whether it was possibleftectively manage
such a complex international construction project.

By April 2016, when | last addressed this Commitige, hadbegun to answer this question
affirmatively. At that time ouorganizational reformbad been underway fane year, based

on an Action Plan designed to accomplish several specific objectives: effective, efficient
technological decisiemaking; profound integration of the work of the ITER Organization

with that of tle Domestic Agencies; a comprehensive technological understanding of all
aspects of the | TER machi ne; finalization o
updated,challenging,reliable schedule; andbove all a project culture capable oéliably

delivering on our commitnmswhile maintaining the highest levels of safety and quality.

The Committee at that time offered its congratulations for our efforts to put the project back on
track, and we wereery grateful for your expressions of supp@ne month after that hearing,

we were also pleased to receive the report of the U.S. Secretary of Energy, which was
cautiously optimistic about the ITER reforms. However, it was also clear at that stage that
some scepticism remained as to whether we wbeldble to fully carry out these reforms, and
even more, whether we would be able to sustain our commitments to deliver the project in
accordance with the demandstio¢ new ITERschedule and resource estimates.

Now, almost 2 years later, | am pleaseddport that we have, in fact, remained on track for
successaccording to the agreed schedule and.cdst ITER projectis a maturingenterprise

The organizatioal reforms are fully in place. According to multiple external reviews that have
considered thegerformance of the ITER Projesince 2015 we have established a robust
project culture, including implementing strong, effective standards for international project



management, systems engineering, and risk management. Most significantly, we have
continued to deliver on our construction and manufacturing commitmiengs,cordance with

the expected milestonesiorking within agreed cost constrainesyd we have achieved this
performance as a fully integrated ITER teahmd further, we are committed to minuous
improvement.

Last November, the ITER projectached a significant milestone: the completion of 50 percent

of thefitotal construction work scope through First Plagnidnis is no small achievement. It
represents the collective contributioms and
with a sense of pride in that collective accomplishment, as well assa ®f deep gratitude to

each nembe government, that we ananced this accomplishmermind we were gratified

with the attention we receivad the international medianore than 750 news organizations,
from printed and online articles to TV and radio channels, reported this milestone in more than
40 countries and@llanguages.

ATotal construction work scope, 0 as-tofinsled i n
term. It includes design, component manufacturing, building construction, shipping and
delivery, assembly, and installation. Globally, thesaciars show that the ITER project is
progressing steadily. This has not happened easily. A project of this complexity is full of risks;
and our schedule to First Pl asma 2025 is s
management is a daily diptine at ITER.

| TERO s s tachasadsnsanded extraordinasgmmitment of the ITER members, high
performanceprojectmanagementand almost perfect integration of our wo@ur design has
taken advantage of t he b e s tfic amdkipdestrial ibase N f e\
country, noteven the most advancemhuld havedonethis alone. We are all learning from each

ot her, for the worldodés mutual benefit.

But to be clear: in no way are we spending timddTER focused oself-congratulationsWe
have many challenges ahead of We are continuing tajuestion ourselves, to welcome
external scrutiny, and tearn and improvéhe way we worlon multiple frontsan expectation
of constant improvement is a way of life for this exceedingly compilest;df-a-kind machine.

Today | would like to describe some aspects of our progress in detail, illustrating the inter
connectivity of our work by providingxamples ofecent contributions made by theSJand

each ITER Member. | will also explain therigs of external reviews we have undergone in the
past few yearswhich haveprovided validation for our progress and contetito stimulate
improvementsWith this narrative | hope to also demonstrate the importance of ITER as an
essential element of thé S. fusion research program.

THEITERMISSION: <col |l aboration on the worl ddés fir:
To set the stagdet me offerafew words about the ITER mission.

Fusion is the mag®-energy conversion that occurs in the core of the Sun and all the stars. It is

the most common source of energy in the universe, and the most powerful. Every second, our

Sun fuses massive amoumtf hydrogen into heliunand releasea huge amount of energit
is this fusion reaction that gives the Earth light and warmth.



Scientists and engineers globally have been working on the most effective way to harness
fusion for more than six decades of research. The U.S. has been a core player in every stage.
This includes the multinational fusion research program hosted in Sgo Biethe DIND
tokamak, which Dr. Mickey Wade will describe today in more detail; as well as the National
Ignition Facility at Lawrence Livermore National Laboratory, to be presented by Dr. Mark
Herrmann. It also includes the Tokamak Fusion Test Redd#fR) and the National
Spherical Torus Experiment at PrincetorM@d at MIT, the Joint European Torus (JET) in

the United Kingdom, KSTAR in Korea,-I0 in Russia, Jb0 in Japan, EAST in China, Tore

Supra or WEST in France, the ASDEX Upgrade in Germang,many others.

From its genesisvi t h Presi dent Reagands invitation i
cooperative progranfusion research has beeanmultinational investment unlike any other
science endeavour in history, in termdtefcollaborativefunding, innovation and brainpower.
Globally, fusion ientists agre¢hat the next major step for fusion science and fusion energy is
the creation and cont r oHedtimggplassna: a dtate irowhichamodt b u r |
of the reating of the plasma is coming from the fusion reaction itself.

The Tokamak fusion reactortise only configuration mature enough to serve as the basis for a
burning plasma experimem the next decadesn order to conduct this experimenith the
volume of fusion heating exceeding the surface lossesust be done at industrial scale
meaning at ITER scale. Thus the ITER Tokamak isdbeverging nextstep of all of the
magnetic confinement fusion research conducted by all parties, globally, sinlegetti 950s.

The technologies are mature, but there is still mudietgainedn terms of industrial expertise

and innovatioras we push the boundaries of engineering to achieve the necessary combination
of scale and precision. And once complé¢f&R will enable scientists to observe for the first
time, for a duration of several minutes and as often as needed to optimize the process, this state
of ma tburmng plasmawiih afusion selfheating exceeding the external heating power
absorbed by thelgsma

The sizeand timelineof the ITER investmet as well as th@asthistory of fusion researéh

makes it logical fort h e w t¢eadingl industrial countries to approach this project
collaboratively Seven members, representing 35 countries and more8thparcentof the

annual globaGDPanchal f t he worl dés popul ati onfirstar e i
ist ar odrhe ITER Orgamization serves as owner and coordinator of the fdd&Ry as

well as the nucleaoperator. The seven ITER Memns aredirectly providingaround 9
percentof the value in the form of procuring and delivering the millions of components that
must fit togethemto a single, functioal machine.

This collaborationallows us tocontinueto poolthe best fusion science and engineering minds
from around the globe. It lowers the financial and other risks for any one mémbdrit
enables the joint creation and acquisitioniradustrial capacity and expgere The spiroff
technologies that emerge from ITERyroundbreaking science and technological innovation
are applicable to other industries and open significant opportunities for multinational trade.

Two risks also arise from this collaborative amio. First, for an international construction
project in which each Member is procuring components that must interface perfectly together,

! Unlike many other U.S. multinational engagememiih ITER the U.S pays only 9.09% of the coswith
45.46% of the burden borne by Européis makes ITER stand out asighly leveraged U.S. investment.



we cannofallow differences of perspective or methtmdead to divergent priorities or silos of
operation. Integration is essentigach of the ITER Members hastrack record of success
high-tech enterprises. But each one appreagnoject management differéyt Cultural and
national differencescan lend complexites to communication, political decisiemaking,
budgetary processes, labour practices, and other aspkatstheorganizational complexities
built into the project structure, together with the complexities of the machine itsedf, be
intelligently and carefullynanaged.

Second, it is absolutely vital that each Member approaches the ITER project with a sense of
pride, ownershipand responsibilitylTER is an international project, but it is also in every way

a U.S. projectan experimentaplatform for U.S. scientists, an essential element ofUl&

fusion research programjust as it is a European project, a Korean project, a Russian project, a
project to be owned and operated &yd for the benefit okvery ITER Member.

The 6riskd that arises in this collaboratior
commi t ment s, it jeopardizes not only that c
and roadmap of each of its partners as well.

Looking ahead, w&now that wewill need thecontinuingcommitment and support of every
member to maintaithe successfuperformanceof the past 3 year8y choosing to build this
machine in an integrated way, we have made our success interdependent. A shortfall in the
comm t ment of any member, i f it I mpacorthe t he
capacity of the ITER Organization to meet the machine assembly and installation schedule
will have a cascading effect in delays and costs to all other members.

PROGRESSIN MANUFACTURING AND CONSTRUCTION

For the past 3énonths, ITER has maintained aprd pace inmanufacturingand construction

in parallel with enhancement of project managem&stl mentioned at the outsete recently
passed the 5percentmar Kk i n the completion of dAtotal C
Pl asma. 0 Using t he s ameotalpavemgeearpongnenafutactunirgn c e
through First Plasmancluding buildingcorstruction, is asgssed to be 58ercentcomplete

Supported byadvancesn fusion technology R&Dthe production of major ITER components

is in full swing. To illustrate both the interdependency of the project dahd value being
contributed by all Members, | will providefew selecteéxamples of reent progress made by
each Domestic Agency with a focus where relevant on components that are particularly
complex or firstof-kind.

Europe

On-site constructiornt As part of its 436 percentontribution to ITER, Europe is constructing
all the buildings of the ITER scientific installation. Today, the European Domestic Agency has
completed 42 percewnf work on site and signed 74 percehtvork contracts.

The Tokamak Complex, incorporatinget Tokamak Building, the Diagnostics Building and the
Tritium Building, is advancingapidly (see Figur®l and 2. The basement leve(B1, B2) as
well as the three abosground levet (L1, L2, L3) of the Tokamak Building and bghield are
complete The Diagnostic8uilding is also nearing completion; whereas the Tritium Building,
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which is not needed for First Plasma, is currently at the L2 level. Mulliiglen tanks have
been installed, the firssuchequipment in thenulti-year installation of tokamak and @nt
systems. Ta Assemb} Building is complete and was turned over for use last year, and
installation of the massive St#ector Assembly Tools, manufactured by Koreafuity
underway

3
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FIG. L. A view of the Tokamak Complex with t FIG. 2 The bioshields now finalized. Openings i
Assemb Hall to the back. Th&okamak Pit is in the the wall are for cryostat bellows that will connect t
centre, the Tritium Buildingon the left and the machine to the port cells to give access to syst
Diagnostcs Building on the right such as remote handling, heating and diagnostics

Figures 3 and 4 provide asverview of thechange in the worksite froRebruary 20130
January 2018As these photos illustrateverall constructionhas beerprogressing rapidly,
including the ancillary buildingsand structuresuch aghe RadiofrequencideatingBuilding,
the Cryogenics Building and the Magnetic Power Conversion Buildingas well as the
associated civil works and infrastructure elements
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FIG. 3 The ITER worksite in February 2015 FIG. 4: ThelTER worksite in January 2018.

First toroidal field magnet core: Inside the metal torus or dorsthaped vacuum vessel of the

ITER Tokamak will be a second, invisible cage created by magnetic fields. These powerful
electromagnets will keep the heated plasma in circulation away from the Rigléeen of

these magnets, called toroidal field magnets, will be integrated around themvaessel.

These magnets are being manufactured both in Europe and dapansuperconductors from

six of the ITER Members, including the United StatesThe f i r st of Eur op
magnet cores, call ed a HAwi ndicamgleted aydtk ASGand w
consortium in April2017 in La Spezidtaly (see Figure 6)

The magnet core has now been delivered to |
cold tests and insert the magnet core into its final case. The completed magrie¢mwite
delivered to the ITER site.



Negative ion beam sourceThree systems will be used to heat the hydrogen plasma to 150
million AC, the temperature needed for fusi
than half the heating for the plasma imjecting two highenergy particle beams of 16.5
megawatts (MWgach into the tokamak vacuum vessel.

The circumference of each particle beam is about 2.5 meters, greatly exceeding the size of
previous beams, which had circumference of a dinner plata drattion of the power. The

size of ITER requires thicker particle beams and faster individual particles in order to penetrate
the plasma deeply enough to contribute to its heatingddition, new higkenergy negative

ion source technology must be usedtead of the positive ion source technology used in past
machines. Years of research have gone into the optimization ofithesaurces

In November 201,7Europe successfully delivered a negative ion source to the SPIDER test bed
of the Neutral BeanTest Facility in Padua, Italy. Here the critical components of the system
will be tested in advance, before transfer and installation at ITER. Europe, Japan and India are
all contributing component3.he SPIDER facility will be ready for commissioning latéis

month.

First cryopump: Si x o f cryofgulps dvdl maintain an ultraigh vacuum in the 1,400
cubic meter vacuum vessel where fusion takes place. The cryopumps will trap particles on
charcoalcoated panels and extract helium ash from the fusiactiom. Each cryopump will
weigh 8 tons and stand 3.4 meters tall. Two additional cryopumps will maintain a lighter
vacuum in the cryostat, the 8,500 cubic meter chamber that will house the entire tokamak.

After 10 years of intensive R&D in Europe idvimg 15 high-tech companids plus four years

of fabrication by Ger many 0 s IsyRmisthe dirstcrijopump st r u |
was delivered to ITER for testing on 22 August 2@4&e Figure 5)Following mechanical
testing at | TER and <cryogenic testing at (
fabrication of the additional cryopumps will follow.

FIG. 5: Thepre-production cryopump was delivered FIG. 6: Thefirst toroidal field coil winding pack the
August2017. More than 15 companies in Europeere 110ton inner core of ITER's TF Coil§ was

involved in its manufacturing completed in Aprie017.
China
Magnet feeders | TERG&s magnet feeders wil/ relay el

instrumentation cables from outside the machine into the superconducting magnets, crossing
the warm/cold barrier of the machine. These complex systems are equipped with independent
cryostats and thermal shields and packed with a large number of advanced technology
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components such as the higgmperature superconductor current leads, cryogenic valves,
superconducting busbars, and higiitage instrumentation hardware. They will be amting
first components installed.

China is supplying all 31 feeders. The first feeder arrived in France in O@@beér

Correction coils: T h e correction coils ar e | TEROG S
Weighing no more than 4.5 tons each, they are ateliby ITER standards, much thinner and
lighter than the massive toroidal field and poloidal field magnets. Yet their role is vital: to fine
tune the magnetic fields to offset any imperfections in the position and geometry of the main
magnets.

China is poducing these magnets. Eighteen superconducting correction coils will be
distributed around the ITER Tokamak at three levels. Qualification actiiée® been
completed and production is underway on the first coils and ¢(ssesgigure 7)

Electrical conversion componerg: In addition to the steady state network that will supply
electricity to buildings and auxiliary systems, ITER will operate a pulsed power electrical
network(PPEN) to deliver power to the magnet coils and the heating and currensgstems
during plasma pulsetn mid-2017, China delivered the last of the PPEN vg#aransformers

and n October, China delivered four 128 convertetransformers for the magnet power
conversion system

FIG. 7: This full-scale side correatin coil prototype FIG. 8: The ITER scale is apparent in ti&ryostat
was used to qualify winding and impregnati Workshop, where Larsen & Toubis supervisinghe
manufacturing stepat ASIPP in HefeiChina assembly and welding of thaver cylinder.

India

Cryostat assembly underway The 3,806ton ITER cryostat will be the largest stainless steel
vacuum chamber in the world. It will encase the entire vacuum vessel and all the
superconducting magnets, ensuring an +dbal, protective environment. India is
manufacturing the cryostatubit is far too massive to be shipped as a whole. Steel segments
have been precisiefabricated by Larsen & Toubro in India and transported by sea to
Marseille. About halbf the cryostapieceshave been shipped so far. At the ITER worksite, the
Indian Domestic Agency is supervising a team of German welders in the final fabrication of the
first two sectiond the base and lower cylindésee Figure 8)Welding operations on the



second tier of the lower cylindshould be complete by the end of this mosatid the whole
assembly (tiers one and two) is expected to be ready for factory acceptance testing in June

The cryostat base, at2b0 tons, will be among the heaviest single loads of machine assembly.
It will also be the first major component installed.

Cryoline piping: More than five kilometers of Acry
cryogenic cooling fluidd liquid helium and liquid nitrogeh to ITER components. These
cryolines will travel along an elevated bridge from the cryoplant to the Tokamidkrigu

From there, the distributed cryoline network will cool the ITER magnets, thermal shield, and
cryopumpsThe first batch of cryolines was shippedm Indiato ITER in June017.

Japan

Toroidal field coil magnets and caseslapan has theresponsibi t y f or making 9
toroidal field coil magnets, as well as all of the cases fot he s e magn étoidal Japeé
field winding pack was realized in 2017 by Mitsubishi Heavy Industries Ltd/Mitsubishi
Electric Co; a second is underway ail{e Product Operations/Toshiba Corp.

The steel cases are being made in segments at Mitsubishi Heavy Industries in Futumi, Japan
with some parts contracted to Hyundai Heavy Industries in Ulsan, Kbhey constitute the

main structural element of theagnet systeh not only encasing the winding packs that make

up the core of the toroidal field magnets, but also anchoring the poloidal field coils, central
solenoid and correction coils.

In December, e first toroidal field coil cassuccessfullypassed all fiing tests. The two sides

of this huge compone#t as tall as a foustorey building and machined from -2@ntimeer-

thick steed were matched within gap tolerances of 0.25 mm to 0.75 mm, an accuracy of more
than one order of magnitude in rébtet to conventional higiprecision welded structures of
comparable s The case wa then shipped to SIMIC irtaly, where the first European
winding pack(as mentioned abovéps been delivered for insertio
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FIG. 9: This toroidal field coil case was FIG. 10 As of late 2017, Japan Baompleted the delivery of &
manufactured by Mitsubishi Heavy Industrii niobiumtin superconducting cable to the U.S. for incorporati
and Hyundai Heavy Industries, in 2 pieces into the Central Solenoid.



Superconductor for the central solenoid The central solenoid, the gigantic pillar at the core
of the ITER Tokamak, is being built in southern California. But the production of 43
kilometers (745 tons) of special niobittm (NbsSn) superconductor that Wwinake up this
magnet is thaoleresponsibility of Japarn late 2017,Japan completed a major milestqeee
Figure 10) shipping the last of this material to the U.S., wheris ibeing wound into the
modular coils that make up the central solenoidmetg

Korea

Vacuum vessefabrication: The ITER vacuum vessel, a dorsitaped stainless steel chamber
heavier than the Eiffel Tower and more than 10 times larger than the next largest tokamak, is
being built in nine pieces, like sections of an orariggch40° sectoris a double walled sel
component weighing 500 tons and measuring 12 meters in height and $ metgith, with
multiple port openings and-wall shielding contained within its walls in the form of modular
blocks.Europe is buildingife sections, and Korea fouRussia is fabricating the upper ports,

and India is making the iwall shielding.

Korea hasrecently completed the first segment of vacuum vessel sector #6 on schedule
including nondestructive examination and dimensionaasurementgsee Figure 11)Sector
#1 is nearly half complete, and sector #8 is well underway

S——

FIG. 11: Korea is nearing completion of the vacut FIG. 12 The 856ton thermal shieldmadeup of 600
vessel sector #6. Each sector is made up of - components that range from a few hundred kilos
segments. Pictured herepsloidal segment.2 approximately 1@ons, is in mass production in Korea.

Giant assembly tools topre-assemble the vacuum vesseThe tools ITER will use to
assemble the vacuum vessel sectors are truly
20 meters. Each tool weighs 800 tons. Each is strong enough to hold@a4uum vessel

sector and two 3%@n toroidal field mgnets in its arms, bringing them together to make a

unit.

Twoofthesdi sect-@as s smibl vy t ol warlosiddbgssda ih the 6ameterhigh

ITER Assembly Hall. They will prassemble the nine sectors of the vacuum vessel with other
componentdefore their transfer to the Tokamak Pit, where they will be welded together to
form the ITER vacuum chamber.

Korea delivered the first SSAT to ITER in batclesnid-2017 It is currently being erected in
the Assembly Hall. A second, identical, toolisder fabrication in Korea



Thermal shield: Si nce | TER6s superconducting magnets
must be heavily protected from any heat source. The toroidal field magnets, which surround the
vacuum chamber, require a special Higbh thermal shield: stainless steel electroplated in
silver. At SFA Engineering Corporation in Changwon, Korea, the fabrication of the ITER
thermal shields nowin mass production (see Figure 12)

Russia

Poloidal field coil #1 Six ringshaped poloidal field coil magnets will encircle the ITER
machine to shape the plasma and contribute
vacuum vessel walls. Poloidal field coil #1 (PF1) is being built at the Srednenevsky
ShipbuildingPlant in Saint Petersburg, Rus¢s®e Figure 13)Specialists from the Efremov
Institute and other Russian experts are winding nioditanium superconductor material into
flat Apancakes. 0 The fifth of ei ghowbpirgn c ake
wound. The final PF1 magnet, which will weigh 300 tons, will be shipped to ITER and
installed at the top of the machine.

Poloidal field coil #6 is also well underway in Hefei, China. The remaining four coils, which
will be too large to ship, areeing manufactured on the ITER site by the European Domestic
Agency.

First completed port stub extension for vacuum vesselAs mentioned earlierhe ITER

vacuum vessel, where the fusion reaction occurs, will be encased in a second, much larger
vessel,t he cryostat. Each of the vacuuimades ess el
fextensionso to create t helevgl pontsdre being bailoin t h e
Russia. While the extension pieces are small in relation to the vacuum vesseletisgill ar

quite sizable. Port stub extension (PSE) #12, for example, weighs more than 17 tons, covers an
opening of 4 meters x 2.5 meters, and is 3.4 meters in lelmgtovember 2017Russia
completed PSE #12 and shipped it to Korea, where it will be Weaddéo its vacuum vessel

sector.

FIG. 13: Thisdouble pancake for poloidal field coil # FIG. 14 General Atomics is fabricating th 1000ton
in Russiawas the firsi TER pancake wound followin Central Solenoid Pictured is the first productiot
qualification; it has now completedacuum pressure module. Each module requires approximately 6,(
impregnationto create a rigid assembly meters of niobiurtin (Nb;Sn) conductar

Power supdy and magnet protection systemRussia is responsible for a widariety of
electrotechnical components that make up the switching networks, fast discharge units, DC

10



busbars and instrumentation procurement package. Manufacturing is underway now on the
busbars and switching network resistors; and the R&D program isucimglfor the fast
discharge unit components.

United States

Central solenoid In Poway, California, General Atomics is creating the ITER central
solenoid, a pillat i ke magnet standing 18 meters tall,
| T E Rheaentral solenoid is made up of six individual caschmade from approximately

6,000 meters of niobiuftin (NbsSn) conductofabricatedin Japansee Figure 14)The central

solenoid will be among the most powerful electromagnets ever built, stramggh to lift an

aircraft carrier. Its maximum magnetic field will be 13 Tesla, equivalent to 280,000 times the
magnetic field of the Earth.

The firstof the severtentral solenoighroductioncoils is now 8Qpercentcomplete with other
coils also infabrication

U.S. completes electrical deliveriesST he U. S. has compl eted its co
state electrical network (SSEN), which will power the pumps @thdr norpulsedauxiliary

loads of the ITER facility. The nd final shipmeihof equipment arrived at the ITER site in
October2016 (see Figure 15)The global procurement was managed by Princeton Plasma
Physics LaboratoryThe U.S. is supplying 75 percent of SSEN componeni) Europe
supplyingthe remaining5 percent

FIG. 15: The U.Shas completed a $34 millior FIG. 16 Fabrication of Tokamak Cooling Water System pip

5-year project to provide 75%pof components is underway at Schulz Xtruded Products Robinsville and

for the steadystate electrical network at ITER Hernandq Mississippi A total of 36 kilometers of nuclee
grade stainless steel piping is needed.

U.S. completes Toroidal Field conductor deliveriesThe U.S. has completed a $73 million

project to complete its contributiatno | TERGs Tor oi dal mdretlmhdd sy st
tons (4 mileg of superconductor to Europe for its incorporation in toroidal field céilghe

height of fabrication, LS. vendors Luvata and Oxford Superconducting Technologies were
each producingnore thanfive metric tons of superconducting strand per mddéfiore ITER,
worldwide productiorof this wirewas 20 metric tona year

Tokamak cooling water system The Tokamak cooling water system will absorb the heat
produced by the ITER fusion reaction. More than 36 kilometers of nugtade stainless steel
piping for the system is being fabricated in Rolilks and Hernando, Mississippi (see Figure
16).
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