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¢ KS bk @haneSubris Chris Urmson, head #fJRORAis quotedin the article
Agood friend sent me an articteatwas intheJuly| I @ al eéAy3 Ay HAampyY a/ 2y
issue of theANANCIATIMES He thought Iwould ap-| G K & ¢S Qf f 2dzad dF 1S (K.
preciate reading it. He was right. The title ofthe { 6 SQf f {AYR 2F LJza K GKSY
GAOtS Aa w202l EAAY KsefRNAGAYy3I OFNE® 2SStttz (F
ol O1 SR GKS ¢gNRy3 &S Oieky workreally hard at jumping, ondde L Qf f 0o
McGee, a correspondent for the newspaper basg Karlcomnsy 1 SR (i Kdzaf & 2y !'aNy

in San Francisco, decided that Karl lagnemma
would be his chief source of information. Karl is
CEO oMoTIONALWhich is a joint venture between
Hyundai and Aptiv that is developing advanced
driver assistace systemand working on develop-
ing driverless solutions based on ADAS. Karl say
this is a bottoraup approach that companies like
APTIV BOSCHCONTINENTAAN others are pursuing.
I'S O2YLI NBa (GKAAa gAGK
followed byWaymo,CRUIE, AURORANd companies
like AmazoNare backingwhich igo go directly for
driverless with no other functionality built in.
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2015, every intelligent observer in the industry beliex
that (moonshotyg & G KS NRIKG LI i
| guess Karl was either not reading what | was writin
in 2015 in these page or he did and dismissed me as
not being intelligent. Either way, he is now of the opi
ion that Urmson and kicrew will not experience lifff.
It also does not appear that Urmson has done his
homework on the subject of flyingHEHITCHHIKER
GUIDE TAHEGALAXeXplains precisely how a human
achieves flight. It is by falling and missing the grounc
A little more respect for people who have been work
on car technology for a very long time and a little les
arrogancewould go a long way, Chrisesshubris.
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Not So Easy to Pagop Hat on a BEV Skateboard

Top Hat

In automotive design, the top hat i
one or more vehicle upper bod
structures that can share a comr
mon frame. The upper body coulc
vary from crossover to a sedan ¢
coupe thereby creating economie
of scale and product differentiatior

objects.
Kevin M. Kelly (January 1, 200¢

"Ford: Putting on the Top HatAuto-

motive Design and Production

1. Market caps of major compa-
nies as of 30 June 2021 (billions):
Ford- $60.63; GM $82.71; Stel-
lantis-$60.90; BMW $68.4;
Daimler- $94.78; Toyota

$251.22.

2. HAAH Automotive Holdings trie
for seven years to import Chines
vehicles into the U.S. and sell thel
through a dedicated U.S. dealel
ship network. It gave up on it
failed effort in July of this year ant
filed for bankruptcy. HAAHUSI-

ness plan consisted of thecom-

pany purchasingfinished vehicles
from Chery Automobile Co.
through a joint ventureand an-

other Chinese automaker, Zoty:
Automobile Co.and distributng

them to U.S. dealers. The deale
would pay HAAH a flat rafer the

vehiclesdepending on the model
and trim, then sell the vehicles tc
consumers at a ndaggle price.
Founder and CEO of HAAH, Du
Hale, said the reason the ventur
failed was the deteriorating trade
relationship between China ant
the U.S., and investor fears the
Americans would not purchas¢
Chinesemade cars because of nec
ative sentiment toward China due
to COVIEL9.
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It turns out that a car is not an e - scooter

SUDDENLYTHERE WEREdOZen or more companies, mostly

Chinese but also from other fdlung places, claiming to

have a readyfor-market battery eletric vehicle (BEV)

This was, of course, aft@esLsad showed the world that

it could be done. Even before these new Bfakers

delivered their first car, they were listing themselves on

stock markets in China and the U.S. and achieving market
capitalization values that were far in excess of established

car manufacturers like Ford, GM and Stellahfisery one

2F GKSY £acSadlr@yS 2N GKS WNBI

How does a startip automobile manufacturer have even
the remotest of chances of competing with established
companies like Toyota, GM, Ford, VW, BMW, Daimler and
the dozenor-so others that have been building and selling
cars for decades, have the sales, service and financing
infrastructures in place and a loyal band of brand
followers? How can newly started companies building cars
in China hope to sell their cars in the U.S. and Europe when
Chinese companies that havedremanufacturing cars for
decades have been unable to get their cars approved for
sale by the safety certification authorities and have not
been able to interest dealers in carrying themPhe
BEVmakers and their financial backers believed they had
discoveed the two secret$o successelectric skateboard
platforms and the Interneés a sales channel

In this article,l will explore the skateboardplatform
theory. For background, | recommend -reading the
March 2020THEDISPATCHERVhich wastotally devoted to
the impending threat to the U.Sand European vehicle
industriesby Chineséattery electric vehicleompetition

It now seems that the threat is monly to the Western car
and truck producers, but to their customers, who will end
up with inferior products unless the Western car
companiesstop giving away half of their value amdn
convince both the certifying authorities and their
customers that aar is not an ecooter.
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http://www.michaellsena.com/wp-content/uploads/2020/03/The-Dispatcher_March-2020.pdf

Body-on-Frame, Unibody and the Eternal Question _

It was when my car mechanic, Eritook the body off my 1964

VW Type 1revealingits chassighat | understoodwhat a flimsy

structural foundation theecarshad. This was my second Type 1,

more commonly known as aBeetie ¢ KS FANRG ¢l a I Qcmd 2KSy |
blewthe ¥ A NE& @ngdefostiiesecond timend took it to Fritz

for repair, he explained that it wasaput. I drove out of his shop

withtheQecn GKIG ¢l a y2¢ f@Ay3d Ay LASOSE 2y KAa
Its bodyworko G K S W atiadhed Kikh (eighdeen bolts tthe

nearly flat platform chassis which featured a central structural

tunnel. This was a class#ody-on-frameCxesign.

Model “T" Chassis

Bodyon-frame was the original method of building automobiles
With it, a separate body (coach) is mounted on a strong, rigic
vehicle frame (chassis) that carries the engine and drivetrai
(powertrain) and to which the wheels and their suspens
brakes, steering and fuel tank are mounted. It was a eaver
from the days of wagons pulled by horses. In the laté déntury,
GKS FANBRG OFNBEQ FNIYSa 6SNB
plates, just like the wagons they replaced. In the e&t)’
century, steel ladder frames became the standatite the FORD
Model T in the sidebaMost manufacturers built the chassis and
sent them to a coachbuilder to add the body, interior and
dzLIK2f aGSNBRS 2F0GSy G2 | Otosd 2
who grew up with U.S. cars are familiar with tBBedy by Fisher
plate that was part of every GM car up until the rR1i190s.+ 2 Q a
Type 1 differs little fronForRM2 a odel T.

Bodyon-frame had some compelling advantages in the early
days. Automakersould just update the sheet metal, add a fin,
make the windows larger and, vaila new model appeared in
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September in the show rooms without having teake major

investments in driviain or suspension. They were also easi_
and cheaper taepair. Either the body parts or the frame could

be swapped out, depending on what was damaged. One majo

advantage, and the reason bodwy-frame continues to be used

for trucks, pickup trucks and large SU\sthat ladder frame

designs are resistant toMsting when subjected to high torque

loads.

Unibodyconstruction is the other type of chassis that idy

0KS dzi2Y20A @GS Ay Rdz i NRB2 RKS UNENXa WdzyAo02ReC
AK2NI F2N) WdzyAGAT SR 02Re@Q 2NJ Wdzy Al NBE O2yaidN
a type d body/frame construction in which the body of the

vehicle, its floor plan and chassis form a single structure. It is

generally lighter and more rigid than a vehiclevimgy a separate

3. Unibody is also referred to a
frame and body. Y

monocogue which is defined as ¢
type of vehicle construction in
which the body is integral with the
chassis

Unibody designs were first developed by European
manufacturers in the late 1920%he 1934QTROEN raction Avant
pictured rightwas the world's first car to be magpsoduced with
front-wheel drive four-wheel independent suspensicand uni-
bodyconstruction, omitting a separate chassis, and instesidg
the body of the car itself as its main lcaéaring structurelt was
not until the 1950s that unibody construction was used by U.
manufacturers. There is a higher cost for designing and develoy
ing the unibodystructures and a higher cost for thepecialized
machinery that is needed to make the large pressiBgs.the ad-
vantages of unibody over boebn-frame are significantwhich is
why unibody has become the industry standard except for pickup
trucks and large SUVs.

1934 CITROERaction Avant

One advantage of unibody eight savingsEvery part of the

02R& A& ONRGAOIET (2 GKS OFNIDa adNHzOGdzNI € Ayl
to add a dedicated frame. Weight savings translate directly into

fuel savings. Second, there is the big advantage in passenger
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https://en.wikipedia.org/wiki/Citro%C3%ABn_Traction_Avant
https://en.wikipedia.org/wiki/Front-wheel_drive
https://en.wikipedia.org/wiki/Unibody
https://en.wikipedia.org/wiki/Unibody

safety. Unibody design akes it much easier to direct crash en

ergy away from the cabin and to incorporate crumple zon_
Thirdly, there is much more flexibility in producing unique designs

that also provide better use of space for interiors and storage.

Which one is better? Untilow, the answer has been easy. If you
want your car to be a truck, that is, to tow or haul stuff and to go
off-road, you want the advantages that a bedg-frame design
provides. If you want a car to drive you and your family around,
the improved safetyfuel economy, handling and design flexibility
of unibody makes it a better choice. If you want to do both with
the same vehicle, then you compromise.

Is There a Difference Between a Chassis and a Platform?

. Sad ¢ KS i Soednotwdiar to ésFeaifidyaq of the

OF N®» ! OFNJ WL FUGF2N¥Q Aa | aSd 2F akl N
elements that can be used in multiple models by changing the

body trim and interiors. Cost and time savings are the main

reasons for developing a platform comprising thHeame,

suspension, engine, exhaust and transmission. A platform can be

either a bodyon-frame or unibody. An example of the former is

DaQa {!+*ax (KS /KS@e {dzodz2NBly> /[ IFRAttIFIO 9a
Yukonamong others that are all built on the sam&MT T1XX

patF 2N ® +2 DNRdzLJQa av. dzyAo2Reé LI FGF2N)Y A& &l
Group companies.

9
puj
T«
(0p))

Forward to the past with BEV skateboasd

There was a sense déja vuwhen | saw thelesLArame for the
first time. It took a while for it to come to me. Then | saw my '64
Beetlés frame sitting on Fritz's workshop floor with its body lying
next to it. Below is a Model S body hovering abeviEsLchassis.

Bodyon-frame was the only choice fofesLAdesigners unless
they wanted to pack all of the batteries into a big box that would
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take up the equivalent of a trunk or engine compartmena un- _
ibody desigrandthen to try to wrap a shield around it to keep it
from exploding in case of a crashhose lithiumion bateries are
extremely volatile They are also very heavy. A Model S tips the
scales at 4,647 pounds (2,107 kilograms), and 29% of that weight
is in the batteries’. Those two batteryrelated factors, the need 4. For comparison, a Volvo Sé
to protect them and their weight, led to the boeyn-frame  weighs a mere 3527bs. (1,600
WE1FiS62FNRQ RS&EAIY GKI umé@%%ﬁ%?ﬁ?ﬁﬁﬁ%ﬁ
Franz von Holzhausen, team leader for TiesLAModel S design, TloéggakRS’?w ICE is 3,370 1
alea GKEG GKS a2RSt { aAa NBETEE aAYAth NI 2
of the vehicle is the battery pack, and the motor is between the5_
NEBIF N 6KSStad 9GSNEGKAY IAMwadadS nibsiicledhtberS 2 LILIZ NI dzy
tually GM in its 2002 concept car, whight & G KS O 2ni¥alcimiZ0g0MEaL9/ historyof-
dream of a hydrogemowered car, that seems to hold the honor €'écticcarsusingskateboard
of skateboardnventor A ¥ &2dz R2y Qi 0O2dzy/ i PKE a2RSt ¢ o
2 KAES (KS WNBFfQ |dzii2 Yda8hloge8 Ay RdzAGNE AYATFSF
frame-on-body design that they had relegated to trucksd NS Ve
heavy SUVs by the tinkesLAntroducedits concept, TESLR spin~ * J
mastersg SNB o0dziéx & dzadz t 3 OdNGEES TR Lpges A 3 Q.
purse The necessity of keeping the heavy frame close to thqie — : '
ANRdzy R t2¢SNAYy3I (GKS OF NR@ot O =F
roll over in tight turns, became a cool feature which then requires s
another cool feature, autoraising suspensiord W/ 2 2 £ Q A &2 gsPlayg i§ gygpeboard in i

) i = ) ] showrooms, promoting their sim
TesLAikes.) This allows the lowiding TEsLa to drive around i pjicity. Two modessized dogs can
places like Pittskngh, San Francisco and Scrantbat havevery  squeeze into thédrunk, hopefully
steep hills. The front trunkfrunk) K A I Kf A 3K G SR KS forgiyny fgotps wigerthg cai vy o
Sy3IAySQ FLOG2NI GKEG 61 & &dzOK ) e & S i
WizZRA ONR dza tfdzaQ RNAGAY3I Y2RS
per hour in 2.4 secondswhich is hopefull performed on a
straight stretch of road with no tree or barrier at the end.

=, VAWK

t

TeSLAvas so convinced thatis body-on-frame battery electric ve-
hicle designwas such a throwaway that it opened up its patents
to all takers. Starting in 2014gsLR &  ltdl-aie Spersource,
meaning others are able to use and improve them. This was an-
other brilliant Musk movelLots of fish swimming around in an
ocean attract more fisherman than a couple of fish swimming
around in an aquariunfor companies that would nevee able

to compete with unibody desigrparticularly the Chinese car
companies and staiips everywherethiswas a gift from heaven.
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https://www.carmagazine.co.uk/electric/nio/
https://www.carmagazine.co.uk/electric/nio/
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Business plans rolled in on skateboards _
ShanghabasedNIOINC is an example ad company surfing the

BEV waven a skateboardIt was founded in 2018y someone

who, like Elon Musk, had zero experience in the automatsie

sign, manufactting and distributiorindustry.2 At £t ALY [ A . AyQa (I fmn
ent seems to be convincing people to invest monkydate, Nio

has sold 10B800cars.L y A G A | f f @TEsLAarige ANy A & SR &

Ozailiéz odzi GKI G GACKOTORE aODiBeseS Edzo SNI y OS o
stateowned automaker, manufacturers its catdloQa LJ | ya (2

build its own cars was dropped in 2018went public in 2018 on

the New York Stock Exchangasing $1 billionIt has a market

capitalization in July 2021 of $76.63, down from a peak of $96.57

in January 2021.

BY TONNANJINGZHIXINGNEWENERG YEHICLEECHNOLOAEVELOPMENT
CGo.) is anotherChinese BEV compahyilt on a skateboardt was
founded in 2016 and is currently trying to file for bankrupidyile

a creditor tries to block the move in a local cadts principal in-
vestors areTENCENHOLDINGFOXCONNECHNOLOGASROUPaNd Chi-
nese aitomaker FAWGROUFCORR FOxcoNmad been planning to
0dzA f R U KS -Bytd SUMI Itg éniquie sedling point was the
dashboardlong display screen.

FARADAYUTURHIsts its headquarters as Los Angeles. It is run b
former BrTONCEO Carsten Breitfeld.itas founded in 2014 by
Chinese businessman Jia Yuetitgystory is long and its future is

uncertain, but on the 2@d of July of this year it got a 1&tart with L
I blaRFIl {t!/ YR bm 0AftAZ2Y
crossover that will sell fo$180,000 is shown next to its skate- Ed |
board frame leaning up against a wall.

Clk N} RI& Cdzi dzNE

All of these companiandmanymorethat | have written about . //;mib:sgigﬁr/g%él 07/

in THEDISPATCHHRave the same basic concept that is based on theyz/embattled-ev-start-up-fara-

same vehicle design, the electric skateboaftiey have spent  dayfuture-getssecondactw ith-
GKSANI Ay@Said2NaQ Y2 i Bodydgsigns NEKXfEpcdeguanimy o v § gzl
that have a WOWeffectof a Lamborghini copgr ondesperately

(and mostly unsuccessfullyying to add all of the connectivity

FYR !'51 { TFdzy OlA2ya Kleldevéldp& WNBIf Q OF NJ O2 YL
and gradually built into their vehicles over decades.

They thought it was gold, but it was only glitter

What the skateboard wonderand their investorsare learnings

that a skateboard does not an automobile makesLAnew this,

GKAOK Aa ¢gKeé Al TR ddzd Ry 33&a YWARDINBAED ¢
and continues to be based on delivering electric chargesdiyiti
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free when on the road)etter-than-average rangéo get to the _

charging stations and connectivity for infihment and software

updatingd theip@rés that havenot been part of the skateboard

that makea modern automobilenodernand deliverall the ad-

vantages that drivéoy-wire offers® This is the other distinguish- 6. Driveby-wire is aterm that re-

ing factor separatingEsLATom the wannabes. As a vertically in- fers to electronic systems that ei-
T ASR OF NI YIydFF OGdNBNE A o APVH AR P%e e 2

G S3INI 0 y dz 0 dz Yiona ach rés. In te

and is able to adapt the parts of the skateboard that need to besf using cables or hydraulic pres

adapted to deliver superior drivey-wire performanceBut, more  sure to control a vehicle, driviey-

importantly, it is wha distinguishes the real car companies from wire technology uses electroni

systems to activate brakes, contrc
the bodyon-skateboarders. steering, andhower the engne.

HyuNDAbelieved that it was going to be able to deliver electric

cars more quickly and at lower prices by ustiayo® Electric

Drive System 2.8kateboard rolling chassis, developed WRbB-

ERTBOSCH In February 202HyuNDARNnd CaNnooannounced their

a_greemept to .coopera}teC‘ANoo based in Los Angeles, would pro- 7 Canoostarted asEYELOZCITIN
vide engineering services to help develop a fully scalabteledt 2017, founded by formeFarADAY

tric BEV platfom to meet HrunDABNd KiA specifications. FUTUREexecutives Stefan Kraus

. A . . and Ulrich Kranz. The company r )
G2S gSNBE KAIFKE& AYLINBAASR 0@ brandédSascadals $rivg 201y R €
Canoodeveloped their innovative EV architecture, making themand debuted its first vehicle sev

eral months later. It wasappar-
the perfect englneerlng partner for us as we transition to become PP

] R g entlythis first vehite, as well g€a-

a frontrunner in the @iz dzZNB Y20 Af A& AYRdzomNBSE yadaA RTY £ 0
mann, Head of Research & DevelopmémtNDAMOTORGROUP  Scription, that captured the atten-

at the time of the announcemedt a2 S gAf f CO2 f:'ﬁf:rﬁégg‘fslt\?\ﬁs o8P FA A K
Nooengineers to develop a cosffective HrunDAplatform con-

cept that is atonomous ready§¥ R adzA i 6t S F2N 2y D¢

In August 2020CANooagreed to adeal to merge with special pur-
pose acquisition companySPACHENNESSCAPITALACQUISITION
Gore, with a market valuation of $2.4 billiomhat occurred in De- | Vez0a Ftro &1
cember 2020. On March 29 during the first investor call since developed irhouse is at the heart
the SPACCANOA® & ,/UBidhn Kranzwas absent from the call, 2 ¥ (KS O02YLJI yeéQ
and the company announced earlier in the day that its CFO hatawas 'me”deg tlo b:he base for

their own models, but it was in-
resigned to take gnothe]ob, the second major departure in re- tended to offer it o third parties,
cent weeks followin@anoolosing is head of corporate strategy. ¢ 41 S | e dzy RI A |y
¢tKS O2YLIl yeQa o062+ NR OKI sombe-yzi 2 ¢ 2 K28 OF ﬁ%iz)\EdeINZ i}
< & g & & 4 . S A S e and pr hat gui r II
92 YS lv'l KAS ~ ,)/S 2 . v/ 9 Ah z | y}/? dzy’ O'S Rv E{fs.lsAallﬁl:r estseibn@a%e% ,
SYLKFaAl S¢ Aua SYIAYSSNAYy3I a§ negegH gl
of the deal withHYuNDAIIn May, the U.S. Securities and Exchangeinve bd\ f a 7\ Y&ARS:S
Commission opened an investigation of the company. In June, 'ganz, cefounder of Ca”OO Who

left arc
CwoOA Y $8aG2NI KAG GKS St $O0GNROSAERAG S ND

Woud br|
and executives with a derivative suit, alleging they made falsaevempmem time for new electru

vehicles down to 24 months.
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statements about its engeering business in connection with it_

$2.4 billion merger with a blank check company.

Another example of backing away from a skateba#edlis FORD

with RvIAN In January 202Ckor2a [ Ay O2fy oON}I YR |yy2dzyOSR Al
had chosen to work wittRvianand to ug RviaNQ &  {madgbr R

skateboard for its new BEV. Halfear earlier ForDhad invested

$500 million in the Michigathased companyAMAZONis also an

investor inRVIAN In April 2020 FOrRDcanceled the vehicle that

g a 3A2Ay3A G2 dzid Sndsinc@theh YaQrivtcani- I G4 So 21 NRX |
mitted to any further use of the frame. In June of this yEarD

announced that it would develop a new, dedicated EV architec-

ture that would underpin Explorer and Lincoln Aviators, as well as

midsize pickups and rugged SUVs. Nantio@ was made oRv-

IAN

It was great fun, but it was just one of those things
Someone who should know the advantages and shortcomings of
BEV skateboasds David Twohig. Heas Chief Engineer At PINE
Carshefore being named chief technicafificer for BytonHe be-
came a major eangelist for the skateboard concept, promoting it
at conferences and in articles. Then he Bftronand is nowis

now an independent automotive engineering consultant. He said
in a June 1 2021 article in Automotive News Europe:

G¢KS ARSI GKFG OdzadG2YSNAR Oly aAYLX e L) dza (K¢
2T a2vYS2yS St &S Qcéhassish siniplsocdntiéR  NHzy y A y 3

extreme. It would compromise a range of key developmental ar-

eas such as crash protection, heating and ventilation, noise vibra-

tion, harshness and handling. The biggest hurdle would be inte-

grating moderARI &8 St SOGNBYAO& |yR St SOGNAROIT | NOKA:I
massively complex and expensive, and most platfginaring pro-

jects usually run into difficulty on the EE architectures, more tha

2y GKS YSOKIYyAOFt &aARS®E 8. hitps://europe.au-
tonews.com/technology/whyits-

In an article David Twohig has written and posted on his own site€ality-checktime-ev-skateboard
he discusses what | have consieléto be the main problem with ~ €1assis

havinga company that delivers cars to customers using a major

component delivered by a third pig, whether those customers

are buying or leasing the car or paying for its use: who i3.

responsible when things go wrofidividing a car into a frame https:/www.linkedin.com/pulse/s
and a body allows maximum deniability to the two parties, whichtaeoardaintplatiorm-david

. twohig?trk=public_profile arti-
is always bad for the customer. cle view

Is thatannoying rattle in the body, in the frame or in the joint
between the two? That joint, whether it is welded, bolted, riveted
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https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://europe.autonews.com/technology/why-its-reality-check-time-ev-skateboard-chassis
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view
https://www.linkedin.com/pulse/skateboard-aint-platform-david-twohig?trk=public_profile_article_view

or glued, will be a problerfrom day one. I lived with the rattles

in my AMERICANMOTORSJeep Cherokeebody-on-frame, and _
welcomal the conparative silence with my firstnibody Volvo

945, but it was AM that owned the squeaks, not an external frame

supplier. What about warranty issues that involve a component

that is part of thebody, even a simple one like the external rear
vewmmNRENAEK [ SiQa ale GKS alLlSO RS@St 2LIS
requires that the external mirrors fold in when the motor is

turned off. If that operation fails, is it the feed from the power

supply that is in the skateboard, oritisn the connection from the

skateboard to the body, or is it a motor in the mirror?

¢
Qi
(d
c
A

Twohig gives an example that will be very well understood by
anyone who has worked in a car company on the development of
a new model. Someone in the company is in charggetifering

the whole vehia. That person has er-end responsibility for
every screw, solder joint, light bulb and key fob. It does not
YFGOGSNI AT | O2YLRYSYy (i -stopsKSNP@&FI Ol dzNER 068 (K:¢
LISNE 2y Qa O2 Y Ldpagfydsuppglidld Now, if 30% 6f khéd NR
value of a vehlle is in the frame, and that frame is the
NBalLR2yaroAtAde 2F Fy20KSNI LISNE?2
charge? -

Finally, there is the liability issue. Who pays for the recall work’
Who pays when a class action suit is won by the plaintiff? From ¢
legal sandpoint, the entity that receives the mon_ey from the This is what is left of a Tesla it
customer for the product owns the problemBhat entity can and  yolved in a hean collision with
will turn around and sue the pants off its suppliers, butanother car. Authorities have no
establishing culpability will be a nightmarsHvunbARNd FORD :)etLeearSter?and?t:ez:tlso:; ;?ethgcgfceuf
figured out before they gotJnAtoo deeply wjth the skatAebloe,lrdA pants of one of the vehicles die
a2dzZNOAY 3 LINROSaaz AUQa 0Sul Sk tiroccu@agtsyof odlekorShe LINE
rather than trying to figure out who owns them after they have Other vehicle were severely injurex

. . . It took 10,000 liters of water anc
occurred. With all of the quality and performance issues thateighthours to put out the fire in the
body-on-frame designs have had, if a company decides toresla. Tesla delivers body ar
continue to use them, at least they can address the problemgrame, but who would be liable

quietly in their own WOI‘kShOpS. there were two different suppliers’

The story does not end her&Vhile it appears that the thirgharty
skateboard supply model iseverelyflawed, there is a new order
emerging for the auto industry. Tier one suppliers MeGNA BoscH
GONTINENTAANd DENSChave gotten a taste of capturing more valog
every sold carTheyare girdingthemselves for what happens nexn
the Octoberissue ofTHEDISPATCHER willtake upthe topic ofwho will
be best positioned to build future cars

&
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Dispatch Central
]
SOCRATES?20

SOCRATESvas begun in Octobel
2017 as apanEuropean project
that was intended to bringto-

gether road authorities, service
providers and car manufacturets

set new standards to share and ir
tegrate traffic information. The

motivation was toenablemore ef-

fective traffic management and
create innovative traffic infor-
mation and navigation seices.
SOCRATE®Isohad the ambition
to provide the essential building
blocks to prepare Europe for the fu
ture of selfdriving cars.

SOCRATES G yRa F2N.
Coordinated Roadside and Autc
motive Services for Traffic Eff
OASyOeé I ¥RS{MNFHE
cates that it is a second SOCRA1
LINE2SOG® ¢KS TFA
Cellular Radio for Traffic Efficienc
FYR {FFSieQ 6KA
1990s. TANGO (Traffic informatic
And Navigation for Gothenburg
was part of it, and it was in coe-

tion with this project that your au-
thor, then working for Volvo Tech
nological Development, along witl
Torbjorn Biding of Véagverket, th
city of Goteborg and the Swedis
Land Survey worked with Europes
Geographic Technologies to buil
the first navigable database in
Sweden.
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SOCRATES 20 submits final report

This is what | wrote for th8ocrate$°Digital Magazineas
part of the final review.

There is no question thaBOCRATEShas made an ex-
tremely significant contribution to the practice of cooper-
ative and integrated traffic management. What is unique
about SOCRATEScompared to many mukcountry in-
telligent transport system projects is that it was initiated
and has been guided by two insights. The first is the un-
derstanding that traffic management as it has been de-
signed and operated by public authorities is not working.
Command and control of thousands of independent driv-
ers who are attempting t@ptimize their individual jour-
neys is a thankless and impossible task. Public authorities
have not had the means to reach all drivers with command
information, and when information is received by drivers
they must feel that what they are receiving will help them
achievetheir own goat reaching their destination quickly
and efficiently and that their welbeing will not be sac-
rificed for a greater good. The second insight is the ac-
ceptance that making traffic management work is not a
matter of developing yet another techral solution, but

of finding a way to create a workable method of coopera-
tion between public road authorities who have useful
static, temporal and redime data and private companies
manufacturing motorized road transport vehicles and de-
livering roadrelated services to those vehicles.

What | feel ighe most important contribution thaSOC-
RATE®’hasmade to the field of enabling the flow of mo-
torized transport vehicles on roadways is to redefine the
relationship between the road builders and the vehicle
builders. They are not adversaries with conflicting objec-
tives. Both are providing the means forqme who drive,
and who pay for the roads they are using, to achieve their
objective of reaching their destinations safely and effi-
ciently. It is only through cooperation between the road
and vehicle builders that both the needs of the individual
driver can be reconciled with the needs of all drivers, pe-
destrians, property owners and the environment. Road
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authorities, vehicle manufacturers and their service providers _
all partners. They have different sourcedafiding and different
WodzaAySaa Y2RStaQs odzi GUKSANI YAdaarazy Aa (KS
efficient and clean mobility.
The SOCRATESproject team determined that there was not a
single approach to how public and private companies can inter-
act. In some cses, it may be sufficient to deliver timely data to
service providers about short
term roadworks or the tempo-
rary closing of a road. In othe
! ; Level of ‘wave' ‘handshake’ ‘hug’
cases, service providers and pul communality
|iC authorities may want to de- Main activity Sharing data Creating (and using) a Coordinating actions
) common stuational picture
liver the same messages on na ) o
. . What is Exchange format Situational picture Approach strategy

gation systems and viable mes- | common?
Sage SignS. Th|rd|y there can t Data Standardisation of format  Enrichment of data Meaningful and impactful

o ) ! ] ] content
Opportunltles n WhICh Coordl- Typical European MNational Regional
nated efforts of data exchange alble

H R H SOCRATES2.0 Speedand| Roadwork: d Optimizi twork fl

and Informatlon proceSSIng car Use cases in?griﬂaaﬂr;n e er?vair;Un[leifaTzones pmizing netuwericflow
lead to more optimum guidance
and routing of traffic. Each ot
these cooperation approaches has different preconditiorexche
of these approaches were to the test in four cities and as much
information as possible was collected given the extremely difficult
restrictions caused by COVID pandemic.

Exchanged data Shared view Coordinated approach

SOCRATESis an excellent new beginning. There must be a con-
tinuation with more vehicle manufacturers and service providers
participating.

Germany and France say no to EU Commission

In the Musingssection of the May 2021 issue ©he Dispatcher

said it would be up to Germany and France to rein in the bureau-
crats at the Europea@ommissiorwho see their stint in Brussels

as their one chance to achieve notoriety.id now EU Climate
Commissioner, Frans Timmermans, First Vice President of the Eu-
ropean Commission and former Minister of Foreign Affairs for The
Netherlands, who seeks pideath beatification for pushing
through a total ban within the EU on the sellinfwehicles with
internal combustion engines after 203&ee sidebar next page)

LA GKAA C¢CAYYSNXIYyAaQ OKFyOS G2 3ISd ol O1 Fa
LJdza KSR KAY dzyRSNJ (KS o6dza |yR 3+ @S WKAAQ 2206
RARY QU S@Sy 4yl AGK LTFgoagt@ DSNXIyeé | yR CNI:
take it lying down.
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Accordng to an article il2 ULYAUTOMOTIVEREWSEUROPEFrance _
and Germany are resisting the European Unoposing the
. . . . It is useful to understand something
phasing oupf internal compustlomnglne(ICE) lcar sales by 2035. _ ~ "o history ofFrans Timmer-
Both countries areadvocating for a more lenient target for the mans at the European Commission
: ; _ Between 1987 and 1994, he was in tr
end ofthe decade andllowance or plugin hybrid modelsdhe Dutch Civil Service. In 1694 he becar
yond 2035 The French governmemwants a target © reduce  an assistant to European Commi:

emissions from cars 55% by 2030 from 20@%tead of 686 as  sioner Hans Van den Broek for on
year and private secretary to the hea

proposed by the Commissioan official in President Emmanuel o the organization for Security an
al ONRP Yy Qa Hedomhedt8d afielPredtd@ntMacron met  Cooperaton in Europe (OSCE). |

. . . 1998, he was elected as a Member «
with top executives aSTELLANTI&Nd RENAULT SUPPlIersVALEQ /i ce of Representatives for th

FAURECIANd PLASTIOMNIUM, as well as labor representatives to Labour Party. In the 2006 Dutch ger
discuss the transition to electric vehicles. eral election, Labour was part of the
government coalition, and Timmer
.. mans received his first appointment a
German Transport Minister rilreas Scheuealso warned the ;'\ ciper of goernment, Undersec-
Commission against setting too strict targets for the auto indus-retary of Foreign Affairs. He was bac

" : to Parliament between 2010 and 201.
try: I bellevg .that. all car and tr_uck manufacturers are aware_thatWhen Labour was out, but then re
stricter specifications are coming. But they have to be technicallyurned when Labour came back in. Th

: " ; time he became Minister of Foreign Al
feasible," he told the German press agyg DPAScheuer said he fairs. He was part of the 2014 Nuclez
supported the shift to batterypowered drivetrains for passenger security Summit, é made an impas-

cars adCE vehicleare phased out. For heavy trucks "there needssioned speech at the UN Securil
Council following the downing of Ma:
to be more focus on hydrogen,” he said. laysia Airlines Flight 17 by Russia.

LEPLATEFORMBUTOMOBILE't C! 0 X CNJ y OS Qup foLINK ?’p@rﬁbiﬂpl‘? the puigh&qge

with Mark Rutte as Prime Minis
the French automobile industry, has estimated that roughlyter (NB: Rutte is the leader of the Pec

100,000 jobs will be lost in all autelated industries with the L SQda t I NI & dDenoi-
. . . .. racy, not Labour), sent Timmermans t
proposed tightening of the regulations. This is because producs, sseis to become First Vice Preside

tion of electric and fuel cell vehicles is less laimensive com- inJeaw t I dzZRS Wdzy O S|

) . : . t k for his out
pared with hybrids and the ICE vehicles. Since France uses cogrebb;‘{agif be% iBas ooy
paratively fewer robots in its vehicle industry than Germany, itissF N2 Q& G(KNBIF (& (2
more vulnerable to job loss. support for mandatory migint quo-
tas, which these countries opposec
. This turned out to be his undoing in hi
Germany and France have found themselves in an unusual POSest to succeed Juncker as the Pre

tion recently, one that has beaeserved for Poland and Hungary. dent of the European Commission.

9dzNR LISQa Sy GANRYYSyYy Gl t 3N dzLI ool £:8, rdisSi@kraS R

the European court system to force Germany and France to sto?‘g?ggce‘:nh; fﬁg‘gﬂfgg’;’ééﬁ:fg
id |

FILP@2NRAY 3 GKSANI OF NJ Ay Rdza 4 NR S &on & dofgher@oﬁgE@OFLea}{e%
rights watchdogs are using tharmme courts to force Poland and tion. In December 2018, during thf

| dzy 3FNB G2 fAIKGSY dad 2y 3 & NEIKTES EKS

3N

gl

9 dzN

2T Wdzai A0S NBOSydGfe NBodzl SR d@ﬂ@dNelYﬂh\/\yfswmaW@mdﬂne‘aOQ

s the PES Common Candidate in v

clean up its dirty air in cities from Berlin to Cologne, endangerm@rIOI in Eebruary 2019There werewo

LJdzo t AO KSI KfiKé @olSu ¢SSl SR min  bthyf Rndidbtes wagrel welRrSnNJY |y

systematically and persistently exceeded the limited values for ni jViargrethe Vestager. The Europea
Council was aboyt to_nominate Tim

GNR23ISY RAZEARSE¢ ® léeageBSdphan Stréckd] Sdm@ha whdr SadiddzBu@pe sa

A0NHZO1 o6FO1 o6& adliaAay3a (GKIFG FREP2OR2dzNESQ 4 2 RHzE A

one who was not even a candidate, U
sala von der Leyen, and there we are
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08 NBIf A DS IIyyeR KA KR G OKA S @S D i Y L.
YSYydG Ay FANI ljdzZ-tAde Ay NSC)SM@S)
DSNXIyeQa LRtAOe ¢la | ANBFG adzO0Saa GKIFG gl
blanket driving bans, but with incentives for lewnissions vehi-

cles, technical innow®sn and through retrofitting of local public
0NJ yalLl2 NI é o

French and Germawotes will be needed for any new regulations
to be approved, just as the votes of Hungary and Poland are
needed for proposed regulations on human rights. Germany and
France will ot allow their economies to be damaged, even in the
name of the climateWe shall see how this battle develops.

Bits and pieces

Panasonic sold all its shares in Tesla

In 2010,PANASONICORP bought 1.4 milliorTesL/shares at $21.15
per share, making it an investment worth around $30 million. This
was at a time whedesLmeeded both investment and a battery
supplier. Both were in short supply back thenfasL® LG Kl ay Qi
been a totally smooth rideTesLshas done toPANASONIavhat it

has done to its other suppliers, pushed them on price and started
to build its own, irhouse capabilities. As a leag to the Model

3, TEsLaand PaNAsONI@artnered on Gigafactory 1 in Nevada
where PANASONIproduces the battery cells thaEsLrassembles
into battery packsboth at the same location.

The factory became the largest lithiuion battery factory in the

world. HoweverTesLcomplained thaPANASONI@vas not produc-

ing enough battey cells to meet demand for the Model BaNA-

SONIQEd o021 NR o0S3ly (2 &aSifed ivithS NBf I 0A2YyAKAL | 3
PANASONIgiving andlesL4aking.PANASONI@vanted to see a larger

return on the $1.6 billion investment in the Gigafactory. A major

culture clashbé 6 SSy adza{Qa ayly2 YIyl3SYSyaé aaets
Japanessstyle consensus approach and his fretaeeling, social

media communication versus fate-face discussion method

d2dz2NBER GKS NBftFGA2YyaKALDPINAII NByiGf ez adzalQa
SsoNias the CECKazuhiroTsuga.

PaNAsONICoRr decided that now was a good time to sédlentire
stake in EsLAas of March 2021. Just one year before, those shares
were worth $730. In March 2021, they were worth $3.6 billion
Not a bad return over eleven years.

"The impact of crypto assets may have pushiedL’s share price
above its intrinsic value, making it a good time to sell," said Hideki
Yasuda, an analyst ACERESEARCINSTITUTE
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PaNAsSONIGays that thestake sale will not affect the partnership_
with TEsLAIt signed a major agreement wifliesLAust a year ago

that runs into 2022. But both companies are exploring new rela-

tionships TesLAas struck deals with South KoreBGENERG¥0-

LuTIoN a unt of LGCHEM and China's CATICATLs planning a

plant in Shanghai near the automaker's production bdelA-
soNchas created a battery partnership with Toyota.

Rather than a partnership in which one of the partners is a major

investor, the relationship will move to a buyer/supplier one. If a

wall with a door that has locks on both sides has not already been

instaf SR 0SG¥SSy (KS NBaLISOGAGS O2YLIhyeQa (S| Ya
tory 1 plant, it probably will be up soon.

ISA: Map Data or cameras for speed limither good enough

The BUROPEANRANSPORSAFETYOUNCIClaimsli K G a0 & Yy SEG &SI NE
the European Union will hay by far, the most stringent vehicle

safety standards inthewordd® ¢ KS 2 OO0l aA2y FT2NJ 0KS OfFAY 41|
announcement in May ofhe endorsementgiven to Intelligent

Speed AsistancglSA)Xechnical specificationsy the EU Member

States In addition to ISAthe EU will have mandatodvanced

Emergency Braking (AEB), Emergency Lane Keeping Assist (ELKS),

drowsiress and distraction recognitionBy 2024 every new car

sold in the EU will need to be fitted with these technologlesg-

islation for the technologs was approved in 2019, and n@aw-

ceptance by the Member State$ the technical specificatioress-

suresimplementation The égislationmakedSA mandatory for all

new vehicles starting in 2022, and mandatory for all existing car-

linesas 0f2024. The legislation applies to all European cars, vans,

trucks and buses (M and N categories).

L{! A& LINI 2F GKS 9! Qa @SKA Q6. \&w Gererd SifiydRegNd I dzt
eral safety regulation, that was passed in 2048or the pasttwo ~ (EV) 2019/2144
years, detailed techoal specifications were being finalized in

consultation with all affected parties, including the car manufac-

turers. The technical proposal that was being strongly pushed by

the Commission was one in which the engine power is cut once

the vehicle reahes tte legal speed limit. With this solution, an
overridewould beallowed with the driver applying pressure to

the accelerator pedal. This was not acceptable to the industry. In-

stead, they requested that the system simply provide an audible

warning that startsa few moments after the vehicle exceeds the

speed limit and continues to sound for a maximum of five sec-

onds. Ths is what is being implemented, but advocates of the

more stringentsolutionare not giving upThe draft requirements
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include a clause statgnthatcarmakers will have to report aggre_
gate, anonymous data on how ISA systems are being used, a
they are being switched off by drivers. Twears after theregu-

lation comes intoeffect, an evaluation will be made by the Com-
missionto determine whichsystems are most effective.

The system is only as good as the correct knowledge of the actual

speed limits. There arthiree methods that are accepted. One is

to usecameaas to identify speed limits through traffic sign recog-

nition. The other is to depend solely on digital maps which refer-

Sy0S (KS @SKAOfSQa LkRaAldbaad 6AGK (KS KStLI 27
digital map that catains the legal speed limits. Tkard method

isto combine both which is not specified but is not prohibited

WHAT IS INTELLIGENT SPEED ASSISTANCE?

i information via GP i
i and current speed limit :

Both cameras and maps have their problems. Camieaas lim-
ited range, can be blinded by heavy rain or snow, and perform
poorly when needing to recognize conditional and variable speed
limits, such as speed limits for specific weather conditions or ve-
hicle typesA camera system arriving in Svegtdthat is not famil-
AN A 0K @dedtricGigrdme wNha@eadifficulty with
the example to the right. 70 is tHegal speed and 30 is recom- :
mended. This is a dirt road that dead ends at a farm. It is used 5
a walking path by those who live in the vicinity, like your editor.
70 is definitely too high a speed.

Digital maps can see when cameras cannot in all conditions, and

they can seebeyond carera range. But the data has to be accu-

rate at all times. Some areas in the vicinity of beaches or camping

FNBlFa OKFy3aS &LISSR fAYAG&A RdzNAYy3I adzYYSNI Y2y
ter what the speed limit was yesterday when the change is made.

Companies likdomTom and HEREcrowdsource speed limit and

other data, but one of the crowd had to be there and taken the

ticket so that the others could be safe. How fair is that?

Responsible road authorities know exactly what the speed limits
are on everyroad at every time of year, exactly when they
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change if they are seasgal and which ones are recommende_
only. This is the data that should be used in systems. Forget u :
liable camerzbased systems and crowdsourcitigthe EU Com- 11 \WhenRuss Shields read a dra
o ] e j - of this issue, he wrote me and sai
mission was doing its job properlit would have delivered re- 4t only scratched the surface b
guirements making it mandatory faall countries to provide ac- exposing the problems with incom
curate speed limit data on all roads before the regulations came€te SA regulations. Heaid the
. f d d that th . | d proposed automated driving sys
|_nto orce, and ensured that there we.re proces§es in place to deg., requiations will specify thai
liver constant updates to the companies supplying datatothe onii K S | 5{ LINR RdzO{
board ISA systemJhis is such ao-brainer that it boggles the t 2O0Ft 0Nl OS5t NI

mind that it has not even been mentioned! GKFQ WiZ2OFT 0ONI
by country and by states withir

. . . . countries. All the more reason tha
Some interesting statistics on world eneaqgl BEV's the dafa being used by the ISA, AL

| could devote entire issues to energy and climate with material bng all the other systems is pro

am sent by Professor Fred Dryer, Professor Emerit@einfeToN  vided by the authorities who are

UNIVERSITYWhere he was engaged in combustion research for€sPonsible for making the rules
. .. and seeing to it that they are en

more than fifty years. | have choséme latest edition of theBP /..o

Statistical Review of World Energwith data through 2020,

wherethere aremany interesting facts and one extremely inter-

esingchartl SNB | NB a2Y$S 2F (KS “NB L NICQUWRPERRE 3 3k (

1. Primary energy consumption fell by 4.5% in 2020. This was tH@n-asedon-bpsannualreport
] : ) on-world-energystatistics/

largest decline since 1945. By country, the US, India, and Russia

contributed the largest declines in energy consumpti@hina

posted the largest increase (2.1%he of only a handful of coun-

tries where energy demand grew last year.

2. Carbon emissions from energy use fell by 6.3%, to their lowest
level since 2011. As with primary energy, this was the largest de-
cline since the red of World War 1.

3. Oil consumption fell by a record 9.1 million barrels per day
(b/d), or 9.3%, to its lowest level since 2011. Oil demand fell most
in the US .3 million b/d), the EU-1.5 million b/d), and India: (
480,000 b/d).China was virtuallghe only country where con-
sumption increased (220,000 b/d)

4. Natural gas consumption fell by 81 billion cubic meters (bcm),
or 2.3%. Nevertheless, the share of gas in primary energy contin-
ued to rise, reaching a record high of 24.7%.

5. Coal consumptiofell by 6.2 exajoules (EJ), or 4.2%, led by de-
clines in the USZ.1 EJ) and Indial(1 EJ), with OECD coal con-
sumption falling to its lowest level in our data series back to 1965.
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6. Renewable energy (including biofuels but excluding hydro) r_

by 97%, slower than the Qear average (13.4% p.a.) but the in-

crement in energy terms (2.9 EJ) was similar to increases seen in

2017, 2018, and 20109.

Here is a chart that was produced with data from the BP report.

Note that the chart was created b@arpe Diemwhich is a blog
written by Mark J. Perry of thAMERICANENTERPRISESTITUTEAEI).
AEI has been accused of being a climate change denies tdia
YASR (GKS OKIFINBS® Li R2SayqQi

YIEGOSNWW ¢KS RIFGI

Here are two clips, the first from 1965 and the second from 2020.

Click on the URL to the right to see the change ygayear.

Top Ten Energy Consuming Countries, 1965 to 2020

(Exajoules of Energy per Year)
50 100 150

USSR 24.92
Germany . 10.68

UK. 8.33

Japan 6.55
China [J] 5.54
Canada I 4.94
France I 4.69
ttaly ] 3.33

Poland || 2.8 1965
(>

Source: BP Statistical Review of World Energy, 2021

o

Carpe Diem:_dE’

Top Ten Energy Consuming Countries, 1965 to 2020

(Exajoules of Energy per Year)
0 50 100 150

China 145.46

India - 31.98

Russia 28.31
Japan 17.03

Canada [l 13.63
Germany- 12.11
iran [ 12.03
Brazil [ 12.01

©

Source: BP Statistical Review of World Energy, 2021 Carpe Diemﬁ:’

S. Korea 11.79 2020
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As you see, in 1965, the U.S. consumed twice as much energ

the country in second place, the Soviet Union, which consum_
twice as much as the country in third place, Germany. China was

in sixth place, just after Japan. By 2020, China consumed 70%

more than the U.S. and more than the combined total of the eight

others in the topten list. France, Italy, the UK and Poland were
not even among the top ten inQ20.

Flooded coal mines could heat homes

The street in Scranton, PA where my father lived for most of hi M»./
life and where | spenthe first fourteen yearsof minewas built = -
over fourteen seams of anthracite coal thatsvextracted using G
the room-and-pillar tunnel miningmethod. The theoryis that
enough coal is left ione seam as pillars to support the ground =i

above and there is enough distaneerticallybetween therooms  The rooms are the spaces between
where the coal is removetb support the equipment needed to Pllarsofcoal
mine andhaul out thecoal. Tunnel mining is more practical than -
surface or strip mining when the coal seams are deeper than on

hundred feet.

There are many challenges to mining coal, but the major one fo
tunnel mining is keeping the mines clear of water. Mine flooding
was corstant due to both groundwater and seepage of runoff. In r,c acial dimension of the pillars we
order toreach the coal, the water had to be pumped dut1712,  much smaller than the ideal shown i
Thomas Newcomen invented the first steam engine to remov%@?umsd'agram They were more lik
water from mines in a quicker and more effective manner. Gov:

ernment reportsin the U.S.showed how much of an impact
flooding had on the cost of mining. 11920 it wasestimatedthat

for each ton of coal mined, eight tons of water had to be pumpec
out. By 1950, it was 27 tons of water per each ton of cdath

the increasing comgttition from oil and gas, the cost of pumping
out the mines to extract the coal far outweighed the price of the
coal being mined. That is the principal reason coal mines wer
abandonedBy the early 1950s, anywhere from one third to two
thirds of the mineswere abandoned. From 1950 to 1955, the
number employed ib 2 NI KS | 4G SNY t fgioi's &
mines fell nearly in half, from 75,231 to 37,397.

When the m_mes were abandoned, most of the seams filled withy,,,., e pillars as well as cdalthe
water, forming subterranean pools Above tle ground water  roof were removed by coal robbers a
level, the seams that were not flooded became the object of rob-e" (¢ Mines were abandoned, timbe
) ) S pillars were placed in for support
ber miners, who took the pillars and replaced them with timber. These supports were never intended
These timber supports eventually rotted and caused the C6I|Ing§e permanent. Their purpose was
eep the roof from falling on the rob
in the tunnels to collapse, creating chain rean8aup to the sur-  pers while they worked.

FIFOS YR NB&adzZ GAy3a Ay &dz2NFI OS &4dzoaARSyOSo
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to our street and others in places where coal was tunnel mined, m

iK2as tFNBS LR22fa 2F 61 GSNJI | R2
. . . . oo . : 13. https://www.bbc.com/fu-

this article is aboutlts inspirationwas an article in BBC Futufte. trelarticlel20210706how.

flooded-coatminescould-heat-

In Great Britain, one quarter of all homéave been builtover Hommes

abandoned coal mines, according ttte UK Coal AuthorityNine
outoftenof Brit Ay Qa €I NBSaid daNbly OS:
mer coal mining activityThe waterthat has filled these mines after
they wereabandoneds naturally warmedA fellow by the name of
|l RFY . f1F101Z 6K2 KFER I RIF& 226
ings hated and cooled, also had an interest in renewable energy |
He figured it was worth a try to see if the four seams of flooded coa |
YAYS&a dzyRSNJ 2yS 2F GKS O2YLI Yy
could be used. He called in a few geothermal experts fromridela
a place that has plenty of experience with geothermal heating, ant
they found that the water was a 15C (59F). With supplementa
warmth from an electric heat pump, the mine water provided a per-
fect source of energy for keeping the warehouse at the right-
perature.

Based on this successful pilot project, the UK Coal Authority is naw Mijnwater BV, the scheme's op
looking into the feasibility of around seventy mine water heanngfatogohase$0_n”efcte_dtiggo :‘C_’r‘:se
LNB2S0Ga Ay GKS O2 dMiieNa® deatd [, S0 doy 2o hooNo 2 A 2
would generate only 25% of carbon emisscomparedto natural  million square feet of building
gas,whichdzLJLJ A S&a Ttmw> 2F . NR O Ay Q& spagedolthg towpr'sdiRrict Reatine }

. . network. The system distributes lo
estimates the Coal Authority. cally generated heat to a nearb;

The UK is neither alone nor first in using mine water as an energ®/"™u"'v: in a similar way to the
e planned at Seaham, reducin

source. Tf)day, across the North §ea in the south e?.SE par,t of Tthg area’s erbon emissions from
bSGKSNIFyRa GKIG 6Fa 2y08 (K Sead@ day drd Quéinird® 2 |
scale mine water heating and cooling project has been implélinwater is working to further de-

. . . . carbonize its operation, with plans
mented for residences and businesses. It is run by Mijnwate¥' BV, <ojar and F\)Nind resourceps ¢

There are similar success stories in Nova Scotia, CanadheAdt power the electrical heat pumps

turias region of northern Spain. Undoubtedly, there are more. U Kl i adzlLX SYSy i
temperature.

This is what happens when a city loses control

This could be any street corner in Stockholm. It happens to be t
street corner where where my wife and | have an apartment. Lo
closely lelow the One Way Do Not Entesign. There are four a

scooter companies with their products blocking most of the side
walk. The Green Party head of transport for the city, who placec
GK2asS aLGQa 21Fe&e WIN dANWEa aln :
city ispowerless to make the scooter companies keep the sidewal > der e One Way sighere is an-
free. Copenhagen does not seem to have a problem doing SO.  gther sign that states that it is oka

for cyclists to break the law and ig
nore the One Way sign.
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