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HEMBERIR T RE, AARIPERIN, BB MMEMRIBER. SHRIFD AR
REFEMEARHE. FHRENERRERNRITASH, NSRRI, &
HFFAALNTIRRREL B, ATLAEER Onga, IN_ETEWRE _EaRARIFaL,
Onga BBEARAKK, ZHIEAKHIZHE, & Onga RUE{TZEET, Onga &
EEETITE. W5, i ZENHS LSS, SENER, XEREERER118Y
RABWAREFEN, HEDNAKN LBZERIHRIERRP.

BTERH Onga BFHTEH, ARMOREER, MtEkE. 2T, kS
tE, EEMESMS—MHIMIE Onga IX—i, RN, LWHNSHEES
—LREFRER—IA, M&V RN SSHskiEsy, PaIifE—RErInE—T G
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mAFMZN=0<2—. R, FIIFEFMREREBES TN EBRAINE,
—EWEE, —EEREF, EEXNEKE. NIFE ERgaFp REBERIR,
XA RAVEALINEHTT. FAIRIFEMERPREINERISRINFED, F
AT ESIEATEERNITIFER, NLERAEDHES, REREEMR, 3K
BREESESD. —RARNBRRTRZRRII—EEA.

Onga ZJf5, FAINEVS. RITHEMAIES TRAL T REES, EEN
MgIMAE], BBWATREMNSITHA, UHRSHE, SERET=.

ARy M&V 7E5ERERY 20 FRIEEMFRIHRSE—. XE2 T aEEESC
(AN ERLNEANAA. HAFEZET 2012 FREIASILRS, REDN
IERrIE M&V iZ. HFEESXIEEMARBRXNERI—HS. BE
EANFEERERAVE DRFEEEEIER, ExRRRATRE T ER
#EEEB WINAIARRRSEN. SEiREEENE—, IR MaV
WEEEEE, KRUDER. BEInktHens, NESamtiE.

. BrR&

2003 FEHEMFAKRIES)LFLHPZE, KEEBFHZE, 100 ZFKE,
HTF RS SE, HmEkESRABAMK, LIRS Elon Musk XHRIZERR
BAFE, MBERIMERtSNE, 8T 10 28, AXEXEEMTE
RERKE, BNESRAXTRHNERIFNBE_NETF, BTER, TEE
, REEREPFEAFHIL. F—MEFRIIFRESRE, mEEeEEE
. BRRRHHEFEFER, RE=ZE.

N

2004 Fi2, BAIFLirEERE%. SNEIERENESERE, TR
HUE, EH EERRXEEFYE, SRERXI=ISE TRERITRE. EiX
RUAPELLRBHME, —ERMIRRIIREEI—iEE, Z1E 2016 F52iE, =AY
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BF—ETE, AANHBIXBAERBREREE—T. BHELKT, &
Fefi TRl E T IHHES.

2005 TR, KAMNKRFL ENFENBRGE, LXT5—E. BEFE,
FENRXBRFHEE, $GEERIE. B TREHREEXE] 8%, RMERIRKIE
B, Br7&a%E, traRREERERESE] 10-12%, RRXTERENX
ITRTILE, ARWMXITERESL 10 E, LURIEBAEEBAGEIRA.
2011 SFRRIARBIRRILLPE KR 1an Craig EEAKNRRIEB—SF, —OSE
T7 6 E, sieEEd TIRITNER. 2012 F6— s, it SE—ite
IR TR BRIARE, BERRESIE 15%.

XAH®, FESEHEINREIXMIRERFE, B EiE, EE— 1 EM. K
AEABHERAETFEIURNLAE. 2013 FRANXLTIRE
(Boardwalk Manor Estate) HNE=EBFERE, tHMARMIIEHETM
B FHEERE., T EERESHMENTIE EE 4 2w, —H 24
ENE. KERNNSEET 7TESR, ESRERXHBEHE. —K, — 1Y Chris
BAFTBIEDRK, HERMIIETFEAE., HERIEGAEREEBICHETH
AT T EE—RIE 10 BAK, F—OE%E, RARKIISCHITHERRE
i Y. ERRFEFAAKRBRXNBEE, AXSLEEEXENFS. £
tEERE, BRIIMRPERERR. HIIMFINEABR, MREMASE
FEEEAB R, KK HESH—&LT, REFETXRL Chris 481, Chris
HEIRPNARA, BEERERIER. MIX4—ik, —HIE, DLHER
REB SRR, BOMRRER.

BT XAEMPSHETT, EEENRAERRRIEA BB R SR TR D R
1ate . MBNEREDEZEMNRITE. 1TE2HES [HEIBE AESKE,
Caliber &2E11Y Jaco #1 Albert, FIRfEIIBVAEISKAARMEEIE, FEELL
IS IRITRIXEANGEAMEIDERITRR, 5FkK. HiII=REAZLHKRD
DZ—, Jaco ;1 14%, Albert /1 11%, WEPIStHAZEME, B Chris 15
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E. BN —SRIINIFERAIRIREN—3D . SERENRBEE—ER
B ERIEI B EIFEER T H KABERIRYT. MMIINEEREERERMNE
BARRXHHX, ABER. BLRIIERERMET TFNEFERESR
ExR. iIFA. B Eugene Marais IEE, &F 1910 &, HXEHME
James Brooks EEIRET 1886 FAIHE. BEMIINRNER LAEIE,
FEENESHERANKEREALEEMN, HEAETIE. BT
2016 SFHIIE/EEN. 2013 FERFHEFRIEXFEEEFANESRADRE
MEFMAERS, 2014 50 65 BFERARASENRZIRLCESERD,
2016 FJURRAXRFIC=ENTASS=EHERER, SEHILEBAFME,
2017 EXNEERTA, EABESEIRZEANBRIONS, LA RERNS
SEGIEKE., EREX/LFNES, FEFEMRIERLE. mXNE
EiXEAE, BRIGDITER. HX—EAEHBFIIERI—EES LEE, M
W5iERT, EHEE, RREER, —BIIEMBSR, KIECEM, AMET
=, A EaSE—RER, NHELR—T, EERIIERNEE ST
FERE, R T =i8a9EIm.

XA BT E e L SIRAN—NRERXARIEILK, BRI AAR,
ERRBARREIMAME. KAAR— N EEEENSITUENSAIA. KKEEEHK
BN TRWAN—S—ZHIK, RE—RK—RBESH, MEETSAGE
RESHAIAF, HAZBRIE—H#E T,

I\, KELRIE

TFEE—HA 2018 4055, SLEHA 300 EANARAIHE. 5=, =. U
BRI, EFAFWE. FABNEREEHESINEMHEE. BT
BEFF AN ZERI AR B KTt 7 REoHEESERAN. T2EHEEE
T, BERE—R, BtERRESMHZS. 5 BAESESRERTFERITIK
SHIEFN., 6 B, AKX PEXILE=ELSMiKE. EEEFENE
THSHNEEAREIRELRRENEMAR, [EREX MR, FKE
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Albert YRR, ERFKEFKIE FNB RTINS, FiiHEMMAZELEE, &
BEET. FRARAEENA—MIERITHKS, IRTFHREFN. K
RIXBLEARLER, BAERAESS EHRBREXREFNBRIIKS, BIMNME
ErRERITK S R AU KELRINATKS. — M EEFERITHIZ
MKERRIERNE. ALEEE, AREEEXNMNIKSHATZRIMEEF
RAAKS, WERXE, XNZEF—MITES. RR, EREEZREIFE,
BT AREKRAXMKFIIE,

7 BEEREdE, NEEEIESIN—EABENER, BREREIEER 7
BT8. JEFEFIEEEFHE, T 7 B 24 HESHRESEFE
(Ramaphosa) BF—EER T RESRIMRFRZN. HILESINXLEE
o, RS ERERBINE, B2 7 B 26 B LA EAESNATSRERTHY
FEPSEA D LAl 52 TIRGIESEFTRIEE T — TS ™ 3 _RifEA,
EETRER, WEBHRAVEARFREELTNDAE. WHEERR.

FEEN57, EAFRNRRZH, ERIET 2018 FEiEmMTL. AOW IE
XEEAIMNEHE. FIHRBERT 2019 &£ 1 BABFRERTHIRRES,
TR ERSIHE ., XARKMKERNR-A, XEASE, FHNEHESZIRENK
FNB $RITIKEMATARR. 20195 3 By, HESEBLEESESEHEM Jacory
FRFTIdk, B 2021 F 2 BIKEME, EEHEME.

KEBEZFRLETR, XAEFEPRLNR, EE5AEEENEEERER, &
B0, WFEF, BRTJURTATRANKREESENATARZRILUSIN, FiTE5%
T Y SRRRZENTEDE], BT ATRNEAZSFNEERK, WRE
SRR T K REIEE PRI ERSEMET™E, RIFT AERISEAFE; B
RIS T BFR4ER. AP, WMSHIMAEERJRIAME, RIET A58
FieziT. AOW BREY 7 RIFAIER. BEMREE:
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o 2019510 B 10 H, & Jaco #1 Albert FFHRESS, fBIRIBRITEH
Bb=1"EF/RFFIEIBE, SERKE—FZHIFE, e RED
FREZ.

o 2019F 11 B, MRTEZKBRATNEGLIAMA.

o 2020F 3 B, MRT HBUKEBER{IFALHE.

o 2020 F 3-7 B, @I KHSEARF, BRTEMNBZATNELER. 5l
ATHREEFRE. e ARTTATED 25%89%H, FHiE
2T EFHRS.

o HEET 10 MTIFAR, BY—MENREFRY, SEHERBERIAME. &
ESMIRIASRIS. BImES. RiR. PERE. K. #HE. 555,
MIHESE, 1T, Wifi JA ST, BER. B, AR, =, B, K8k
7K, HRLER, SN, SEERY). HEEMIMEREENE. H
FREEEEZERS, AOWEITR—MNESEANSRIER. B17EH
MIEFRIRT 29%B#(E2IZRIRT 21 %A A,

TARE:

MH

o SRERDEIRKI, R TIERFINER. TIMER. FEOMM. .
IR, (RIET ARIREANELS. EBIMEK. BUE. BEEM
ZELIRER, BAIAKIE T KERRTE, £5 Jaco #1 Albert FIZIRE
. SERIGHRFF, WERITITFZERRIEEMIEE. XHEEMR
BiE—+%, BFEMFIFETTE. KRN 2019 F 4 BZE1RMHAYX
HHBEFHMEFEAXREILE, N LEMESRRRIINE. EAERRY
RipXIDMEE. KSialk, HEEBHASRUKEZFIRZENT L,
BT 7 SR DD aERTIERE, R LIS EHEE A LIRS
XMERD EFRRNEE R, 50 BELiEaEERIEE, EEEkE
RIS TR AEFIBTESCRIAEEE. Jaco TREEFNEANMIMRBFNIERE
I FEHRETER T B N, MIXERERINHHI&RIEE Tristar {FEAERE
RUREFAITEAMB. FELXIE, ERRBEXRERER. o
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PIFEFEREBREE T FSHIARIRE. PBEREERMGRE., X
ARETHEN, MEETHARKRDAIOUEFISXEESEFOE, BAEGEK
118 RERIRMFANERISE Jaco F Albert, BIINEITEINRTLEIZR
EIRRISEERRY. HATREM TR, B ATNEFRK.
XN EARS ESERRRERER 2019 5 7 B 15 H5 Jaco 7 Albert
KA EIRAREMIR R REELRY. EERER N AENEE. —2FK
RECEMNEERBEEBEITRFRE, —REBREEER, T
Zih5 | HEMARMLOTRIEIME. ZENUD. WEER, XTNRE
TRERAEN—NIEWRE, REEEWF, ITFMEERTHR, 7
RTYROPIEFHWOMER, XEEEREK, AR, EHEMR
BfR=E. X8, BEMIKB. XEEXBNMMZ)II, "EERRE
xR, EFME, BEKRIB"  BEfthER/RAEFOEEE, KT®ic, X
TiREEH. ERENFENNSRIUAR. SERIHRIE,

digd, BREAOKRT, EERRGHEFE—RENNDEARKERE
2019 FF 4 A M aRAE RS, XEMNSENSBENEFRERHK
MN="TRARERSEES, HARIFRIRER: — MR 4 B LA
HEFE, — M RER 4 BMEYQEESFINEXR, ME—TIAEET
RIS N B RME—AL Jaco 1 Albert [EiE, t8F 7 BEFEHE.
SFEZIBRRY, EEZSE. BRALEMRNIAEPELESASER, TN
FERFIEBRIES, NFEIRSEEASENE, BEEHmEN, &
FENAKE, FEREZRE. HIIEMES/KRREREECHEENS
FRIEARET A, ARXETXRERIDERENE T BAIERYR
LEESEENMREFRL, MARTALEES, BLER. Tt
gnfe], FAMPAREEF ML, BFTA, BFHF T ELELERBR
IRAUH—E %L, RMEBEEBWEMES/RFROZEE, BA—EZX
B, ZERBNRKER&E/N. BRI 5152, SRR
b, ——EGENAFENRENKEARTZ. 5—HIIIR: EEE
HEREY, AREEREEZTHNNE. XIERKESMFIE
SREYEE AOW IS5 £, NEHIREVRERERA.,
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o WEH, BABETRENBNMNEIEKIRIE, KEMFEAFERR
&, (BREHEMES/RIRRISIFIT HEA AT BEA RIS KAYFRER HFRaY.
FRlREARBE L, AKFETLES/REMEREXRCN. $B%
HEEESESTR, EESN%RAOIFTERIIE. 3MILEHE
1BRug, ENRSEMBHEAZIERIAAN. BPMESFEIXER—IX
AOWHEMREESTRE, LRSS IATHETAT, BRUMmEIRR,

o AOW HNT{FARE R AOW BEERE R, B3 AOW TFHNBR
R, X33 AOW ZHRERIRAN. ESRaMRIENFNEAIEE, 52
BEREGTFENER, SIRETEERES, MiIsEEMBIIEIRSZ5
HER. RE—T, XRBURFERFREE TR EEERIES,
AOW B3 BRIZ FESE, AOW HIEREZITEATESRAY, HES—
JoE, AOW RERIAEHIE, =1TEE, F3IRE CrBEEEN JHIRE
2y, XLHBE N —EEREEEHRBR. = MEEEEXESEE
HHIRIGHIRENETE RIS Z.

o AOW HFIRaIEARFERAZANRIE, WELEXMIFEMAIE
&, B AOW EESARREER, ®ESFHREK, BIFEEERE—
MINNSERREEE, NNUKBTREXFNREEFERALLT.
SESTEHRSN—EEHIERHT. ENIFENSNEF3H, HAOW
HY GM RESERREHEBRER, FAREATFEIRERE, IExlAGM
BF 10 B, HESFSEEHREMSFHRE MEEHESMHELIN, AR
RE. NERAENET. BREEFEELMEE. KERE, BR9—RE
SRR, EEEHA CARNEZRMET, RIFEFN—RES
EHE, AOW BRI T S ESTEFIEIRAIREA. ™MEERE
MNINBI—TEEESESHINEF—XFRMEREE, B EM
FECREING], LABBIRISHIRY. AIFRFERIERTER, XX TRARRTL
HEZE, RN EFEaxREE, —SERIRT, 2EEINE
EFREZWBBINKA, EFSEEHINS. HANEE—EEEGP
EEBER, HISHSRIsHT.

51



X LTHE/LERZHERFENEF2ERNERRS. B RSATHTFELRES
RFHaRSE, B—LEWS ERHFANIEN, Flt—FHE. xR, Bk
BiFHh RS R, SR KEGITEIE.

ANERRIERZSHR, FERNAERRZHRIIALRIING. BNEERFE, 2
RIERSS, BFFER, LEZMHAT. NORZK, BEiBEFN, HORE
2, JURIEEHET. <TSRRFEREEMY, MEEHEIEN, aEbABRK,
LTHE. ZTRRARA, RABEHESL., XENEFREECRICAZ
T, AR, EEIEEHRILEREIFRIERE. S EEMLLAR, Ohh
ReRbR, BEREZ:

BRI 00, ErPiERs TSR,

KIBAOARIK, FHRFHRERIR.
(MMsaaNEE T XIER)

52



isZ 2=V

P AR
20153 A

EDMcEMERE. B (Dubai) B2EMEL, FtkEHRAIT. =8
f#nFLEE (Abu Dhabi) tB—#F. PRIl NBREFEREHFE=KNEET.
BEXSFEEANEARHRASE—, BR—1TMIE 80 BT, MEREZRIE
IRERLLROIY, —IERHERAERN: ATS. ATH. RTJLRRT mEX
BBk, Bordh, RAINRERE, Xit5k—R, RRKER., AT, T2
REXHERET.

ERHSE
201556 B

SKRNZRIRGRD, BREZREENEE. HEZK, —&ZE!

BRIEREGE., —MEHRIS—RERE TAVER. BEE. T, 2K
BEOATIXE: BLLHE. £8. TWHILAS 5. MHERMAHE. B
— MMt RE KRR MRIHEREAR. MHERMAHEHRE T
PR ERTS., EFRHR—MECSHEATRE LHEERIHE i,
BRE"MEE, XBEHURFRMEZEFTRIZR. XEASRIRERNZ
AERTEFERME, RAMIDRPEREFNFOAINRE. SRZARIH
TAT HBARNERIERTTISHIR I,

ERENEE, (FRAZREENEERT. ZREECEFHASFHER, Bl
MBFERR. Mikailovsky BESZRYEETHRESABRNRE. 5 BOERIEE
BERDFOEEHESME, SERMXIGH—I 12 17, BMNRTETR
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FE—mHRIEH. ZHEENE A Alexander Fradkov #EJITE] T
Mariinsky BZB9ZZENSZN. Mariinsky BIZEBSIAI=E, &5
tb. ZHFLEOIRETED S AR ARERE NS "SI0 L TRIF SR, &5

ZH, SFFIEMIISFEEEMHMEIA T, MIMEE Mariinsky ;EHZE
—}FTLL., Mariinsky BEIiZRYEHHLERIFERE, LWELNENELFH 7T
Z., BEKREZ, BADHE, RNEEtEBENEZ., HATELEERISEN
1B, ZTICRTERFIKRIMHAINALZE (pas de deux) t2 "KREIHAYARR
11" . #RIFEEKE. BRERIEE, Lavrovsky FIAZHEEZEHEEE
RANT AMIIIIEF, DERSRMIHEEESREERNEEFFE, IBHE
Mariinsky NENEEZIIIE, £AARE, 2 Mariinsky BIRETE.

BRESERIDEE/RE (Rudolf Kalman) , E—RE+FHIRHHIE,

"Everything is physics, the rest is mathematics, " XZfth E—xASIRE
HEE—MR, 456417, XXMBEEETINS, RS ASEREERTHIE
EXLBNER. MEZFEEEHIABET (NRESHN) L. XERNMEF
ERESXHFINTFA. MRNEEZR, AERESHBEERRIXEFRINNE
Ao ENIIRAZBRNEFEEEZAFEWR]., B(IXRHNSNIEREIZKE
#70, BIEEFEZKE, —OEESHRER, B—A2EPIHZAE.
SEEALTLIEIRIMS . SWEFMPHMNAE: KL (L. Euler) BY 865
mieNE 500 ZEMEEXETAN, XEWHETILEX (P. Chebyshev) ,
ZIEER (A M. Lyapunov) , B7Rfgk (A. A. Markov) , RIEFIRET=76
(S. Kovalevskaya) {E3/ERRUHE)T. BRASLEMLEERREEEIRNFEAR
RIS, SIXAY session FAELUXLE ARIBFanBRIBEES T, ML
[ERAERTERRNBEEEEE 7 X TR AFRERHRSG, EEBA—R
LEABER, X APRIEFIRETRIERTBER/ D AARTA]. SEPR XS EEFRIET
BEFEKX, XT—REMD AEENESBFEEEEMEUMA (A L
Cauchy) FlittHIBFHmEN. SIRBE AN RIEEXRERAIE LT SIMR
/NSRRI (K Weierstrass) |, BittE T8, B—R&EXMETER: it
WX BIREU . HFMEFRE/R (H. Weyl) FlEESEE: There are

54



only two women in mathematics, one is not a mathematician, one is not
a woman, fiREBI— P IMEDIELRIEFKRET~H, E—1TEEEAEHX
245 (E. Noether) . ZFEER— I RIFEXM, BE—SABRBREZIL.
'ZiE, BITFERNORBEREREFL, BREASBIMNMER, BBEAE
BRI D, HREXEMERLE, ELEEMETR, KPEBZESEE, X
REZEWIFRUITE, REEER, IBFEREIR, ERLEFRER. 3
—PAEREER—F.

EHRR B RS
2015F 8 B

fskHflEE (Bryce Canyon) HIZRSRIZHIZ KRS (Grand Canyon) A~
B, EEERERTRZIEIHBEHF PR, MalEERREMmENE
AEREXREG. TSR EMSHNESEmEMmES. EXRM Grand
Canyon ik, —IEEIFERRHERIENM, ERABTNXE, NMEBERE
B, EHEALMENEEE—NNNE. YA REERIMENEREEUR
WEARR, FTKE L 6 RfPHERIEZEIAR, M Bryce Point FEIBK.
FEIERHWYND, HEBSERNEERAEE, BPIRAERBIZHERIL
KiK. BREENEIEENUINRFERITE. S8E— RS MIBEEREN
%, FMEER, EXTRIRE: FERA TSI IR HBBIIARIIZE,
tFiz=sk, =T,

WA (San) HkiHE
2016 &1 8

LA (San) ELERIEMALZAFHREZSR, XRERMCAERSESR

1789, BIIEAMUNZRLUABEEFNER, HLESZHERBABIFEIFI

ik, EAL (Giant's Castle) f935E (Main Cave) EXFAARFFHAILA

ALERNEER. NMEEZEIT 45 K, FIXNEFWHELLE, 17—
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EASEE. WESHHRIRAERZIRIE Joseph Millerd Orpen RIIER.
1873 £, Hlubi fXE51< Langalibalele 757 ¥bERMNE RGBT LIRS X
Lesotho, Orpen HEMASLUA Qing —HKIEH, HRIEMIFE. Qing XWELE
HUH#ESE Orpen iIBRT Tk, —BEZFEMXIFLHAES.

ENE
2016 £ 2 A

BE-—RERKHNER. NRFTEZBIEARIRS, KIBEASERIKED
B. KKIEEIR, ERTERET. RS ABRK—FIHNEARNRIKXES
SMUENEA. EHXESREERIINENERPAREREEANERIEE. NE
BHRIZE, FIBEENE, —BUEAI4ith, Radakant Padhi #UREENER
A EWIDSNERE, HERZIERNEFREL, HRAENKESH
council member, £EF£xRKEEREEFA(IZ Munnar 1 Cochin Y%, SLfE
LRI KRN,

/R (Jaipur) REIEZRRYEHE, FEMTFRIEREIREMME, WA
meZig. |BRERFTEECEDERHh— IR, EE —REERMIEAL,
FTAER S/ RABE—KRRE. IZEREHEMHER, SRES 200 255
2, RERYE, FERNEERNEREEERER. REETIRAE (Amber
Fort) , IBREIMNEAIRIHMER, BS5E 450 ZFHE. HEKLTME, M
REK, FWER, REEF. BEEEHANEXIAAEG, REK, XtB
EERIALRENERINGRENIER. EREFIIKEER, FZWAR
T, RET—3KERA.

FERRENBESRSHNEIE, JIANHRETEZR, BEHRTAGUZ—.

XEHEAEAEERERREN LEBRFAREFTLE T AT ESMERE
[EIRE - EU, #ERY 22 FFEpk. AeXIEaEE DERSMESL, EHEMAE
EITASEENRERMECSENRIKE. EEEMmL. BRESAEAT, &
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REANREHLEE, BRAXNSE, MEEMREFIEESS BERFINE
H, AMIRMEXEFHEEE BRI,

EIRIROEMERXIER—H, LEIINEEEXHRNEG, BABEXTEXRE,
BEETERUTERELI—K. £5FEmiE, LEARAPHSA, BEIERER
. B, BHLIIXHFRNRFIAENER, ARERS, BEEARNERET,
FUFRK, EHFENERE feel sorry for XEERIAR. BXREEE,
MNEBEHEET RS, RIAL. KANE. HEEKER, KERIKAEEIRA.
BEAEEEXHAENEEARBERER! IRGFELEEEFNE, XD
EIHIE! AEEENMAES EEETETE. FEFIE!

Wild Coast Walk
2016 £ 8 H

HAfSFHEREAR Wild Coast walk ZFpfT7. Wild Coast BIPEIEAEL S
%L 85 A8, M Nombanjana #EHEAY Wavecrest ;EFHAZ!I Morgan
3 54 N8, 4 RITRE. Kei mLILAIERS 2LARIRY Transkei, LA Xhosa
2% (SRR BiE. XelseRmiERamiViElngsk: KRk, D, =
i, A, BE, —KEBRX—8, XNEXR. RoIHEAE Xhosa ABETERL
FEAIERIRIPEM Koi San B RIS RISIATS.

F—RAUTIELURE R, BSFTE. Bporter§17ZF, iDBFS%ITE, B
14 2B, BREAHE, B2BEXNER, EMrPE ERBNEFEEESR.
ISR, BRYE. WD, BESRDH..

TENS XK, REOBFLPAELTH, 212 15 /8. XEERIEIT
&, mAEAM, REF—1MIURIESE, BIREER0R0. B NENRES.
XK R(ES—RIVEMERABRIMEN S RAR) LR 11 JXEE, 12
TREFREENHEXE!
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TET=XRT, AKREBERETS, SRAMENNTERE, JURMCHK TR, jEid/
i, FMSEEIRFISEAITRI. M Morgen Bay Fl Haga Haga €2 13 B,
XEMNNET, I0H.

P9% Wild Coast walk 9175245557, M Wavecrest Z| Chintsa &£E7T 56 2
B, 85X 5/\WEG. NXFHIEIEXER, NEMEEGEE, MNB
RIRIRZEIN BRYI,., IFEREARNTAT, B!

wlsES
2017 7B

L Giants Cup fE22MNEEH Moorcroft Manor 7. 13 SN EEZIR
Ik, RAKRERE, 14 S8%F 650 NEEFEIERARIK L LEKFFREIFE X
B9 4 X Giants Cup 22K,

Z—XM Sani Pass Z] Cobham Reserve, EANMTHE 13 N, #RT 5 /0BT,
HiMERIFEE, 2 —R<E, HERIENE®: T &, mx. BA. XK,
THRIMBFERZXRY Cobham & Mzimkhulwana Hut | Garden Castle, €12
18 RB, BXXESITERKI—X. XAX(EFaniEs, BRHA, AFit
1 9 NBEEPFEBRIASEELL Mzimkhuwana Hut, EJET 9 ABRIEAL
BRI, XARIREFNETE, AN ARREREIRE., £
7INEY, 17T 21 RBER2ERIEAR, RERENEERAE—LEfEd 7 —
NS, R RMNFHERESS 7%, SAEATRSREIAEOM, =
IR EIURES, ARERITEERETE, BAWULEREAR, BERK, MK
MNRHE T ERNFERM 1,5 FHXAK, =X BHEURTERRZEISXK,
IR 14 28, SLE 16 8, 5 PN/, ZRuh Bushmen's Nek, &fg—
X, BAESERGAER 650 NEI&RE, FTLASKRRWUTERE, R 104
B, ## Garden Castle, LI/ NITELIXBERIME, ORTESIRFILZERT .
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Roland Emmerich g, "2012" &ig—%: £F FRASERELA T/5F
KettEkegSIE, XMEAFTrREIERELL (Drakensberg) . HLLZRIE 200
Z8, BRERFITEENSEFILE. IERZE Thabana Ntlenyana, &
R=E 3482 K, BIR1E 3000 KL ERILIERBRZ. 2016 F4)XT Worlds
View #[] Sentinel Peak FIM—XKRIERZE, 2017 FHIXRIUKIKERE THET
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This paper studies the observer design
problem by the observer error linearization
approach for nonlinear systems with and
without inputs. Necessary and sufficient
conditions for the existence of the linearization
transformation are derived. For nonlinear

systems without inputs, the conditions are

shown to be corrections to an existing result. A

computation procedure and a different set of
necessary and sufficient conditions based on
the computation procedure are presented.
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The problem of parameterizing all the
decoupling feedbacks as well as its application
to the stable noninteracting control design for
affine nonlinear systems are investigated in this
paper. We first present an algebraic study for
controlled invariance. This contains a new
criterion for controlled invariance,
parameterization and novel properties of the
friend set, and computational aspect of the
maximal controlled invariant distribution. This
analysis is then used to derive Falb-Wolovich
like conditions for the general decoupling
(including disturbance decoupling and
noninteracting control) problems. Further, we
show that to determine all the decoupling
feedbacks one usually needs infinitely many
(sets of) controlled invariant or controllability
distributions that can arise as solutions to the
problems. This is in sharp contrast to existing
special results that the maximal solution
provides all the decoupling feedbacks, which
hold now in the general case under very strong
(necessary and sufficient) conditions. However,
we show that under certain conditions, stable
noninteracting design via first parameterizing
the decoupling feedbacks is still a feasible
approach in the sense that a feedback can be
chosen from the friend set of the maximal

solution for the exponentially stable and

noninteracting design problem.
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X. Xia, R. Gai and G. Chen, Periodic orbits
arising from Delta-modulated feedback
control, Chaos, Solitons & Fractals, vol.19, 581-
595, 2004.

A Delta-modulated feedback gives rise to a
system of the form x+= f(x)=ax+Delta sign(x).
In this paper, we will determine the a values, 1
< |a| < 2, for which periodic orbits of each
order exist. Polynomials with ‘sign’
coefficients are introduced, and their
properties are investigated. With the help of
the roots of these polynomials, we characterize
the minimal value for |a| such that a periodic
point of a certain order first appears. Our
results show that even though the topological
properties of the tent map and the map f are
different, the mechanisms of giving rise to

periodic orbits via parameter variations are

exactly the same for -2 < a < -1, and only

‘slightly’ different for 1 < a < 2.
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X. Xia, G. Chen, R. Gai and AS. Zinober,
Periodicity in Delta-modulated feedback
control, J Control Theory Appl 2008 6 (1) pp.
37-44.

The Delta-modulated feedback control of a
linear system introduces nonlinearity into the
system through switchings between two input
values. It has been found that Delta-
modulation gives rise to periodic orbits. The
existence of periodic points of all orders of
Sigma-Delta modulation with “leaky”
integration is completely characterized by
some interesting groups of polynomials with
“sign” coefficients. The results are naturally
generalized to Sigma-Delta modulations with
multiple delays, Delta-modulations in the
“downlink” , unbalanced Delta-modulations
and systems with two-level quantized
feedback. Further extensions relate to the
existence of periodic points arising from Delta-
modulated feedback control of a stable linear

system in an arbitrary direction, for which

some necessary and sufficient conditions are

given.
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X. Xia, C. H. Moog, Identifiability of nonlinear
systems with applications to HIV/AIDS models,
IEEE Transactions on Automatic Control, vol.
48, no. 2, February, 2003, pp. 330-336.

In this note, we investigate different concepts
of nonlinear identifiability in the generic sense.
We work in the linear algebraic framework.
Necessary and sufficient conditions are found
for geometrical identifiability, algebraic
identifiability and identifiability with known
initial conditions. Relationships between
different concepts are characterized.
Constructive procedures are worked out for
both generic geometrical and algebraic

identifiability of nonlinear systems. As an

application of the theory developed, we study

the identifiability properties of a four
dimensional model of HIV/AIDS. The questions
answered in this study include the minimal
number of measurement of the variables for a
complete determination of all parameters and
the best period of time to make such
measurements. This information will be useful
in formulating guidelines for the clinical
practice.
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X. Xia, Modelling of HIV infection: Vaccine
readiness, drug effectiveness and therapeutical
failures, Journal of Process Control, 17 (2007),
pp. 253-260.

A review of mathematical models for the
pathogenesis of HIV is presented. Model
identifiability and identification techniques are
applied using the biomedical model and
clinical data. Identifiability analysis aids in the
determination of measured values and
measurement frequency. Parameter

identification methods are chosen and

developed for sparse and rough samples.

Results are reported on two case studies:
vaccine readiness in Southern Africa, drug
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effectiveness and therapy failures on existing
patients in France. Ongoing research
programmes and future opportunities are
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X. Xia and J. Zhang, Modelling and control of
heavy haul trains, IEEE Control Systems
Magazine, vol. 31, no. 4, August 2011, pp. 18-
31.

This article aims to provide an overview of the
modeling and control of heavy-haul trains

from an energy efficiency viewpoint. For this

purpose, a unifying classification of energy

efficiency in terms of performance, operation,
equipment, and technology (POET) is
presented and then applied to heavy-haul train
control problems. A heavy-haul train is an
energy system, and its cruise control can be
viewed as an energy-efficiency control under
this classification of energy-efficiency
components. As shown in this article, heavy-
haul train control technologies can be included
in POET-based energy-efficiency control for
operational performance improvement of a

heavy-haul train.
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X. Xia and A. M. Elaiw, Optimal dynamic
economic dispatch of generation: a review,
Electric Power Systems Research 80 (2010), pp.
975-986.

This paper presents a review of the research of
the optimal power dynamic dispatch problem.
The dynamic dispatch problem differs from the
static economic dispatch problem by
incorporating generator ramp rate constraints.
There are two different formulations of this
problem in the literature. The first formulation
is the optimal control dynamic dispatch
(OCDD) where the power system generation
has been modeled as a control system and
optimization is done in the optimal control
setting with respect to the ramp rates as input
variables. The second one is a later formulation
known as the dynamic economic dispatch
(DED) where optimization is done with respect

to the dispatchable powers of the committed

generation units. In this paper we first outline

the two formulations, then present an overview
on the mathematical optimization methods,
Artificial Intelligence (Al) techniques and hybrid
methods used to solve the problem
incorporating extended and complex objective
functions or constraints. The DED problem in
deregulated electricity markets is also
reported.
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X. Xia, J. Zhang and A. Elaiw, An application of
model predictive control to the dynamic
economic dispatch of power generation,
Control Engineering Practice, 19 (2011), pp.
638-648.

Two formulations exist for the problem of the
optimal power dispatch of generators with
ramp rate constraints: the optimal control
dynamic dispatch (OCDD) formulation based
on control system models, and the dynamic
economic dispatch (DED) formulation based on
optimization. Both are useful for the dispatch
problem over a fixed time horizon, and they
were treated as equivalent formulations in
literature. This paper first shows that the two
formulations are in fact different and both
formulations suffer from the same technical
deficiency of ramp rate violation during the
periodic implementation of the optimal
solutions. Then a model predictive control
(MPC) approach is proposed to overcome such
a technical deficiency. Furthermore, it is shown
that the MPC solutions, which are based on the

OCDD framework, converge to the optimal

solution of an extended version of the DED
problem and they are robust under certain
disturbances and uncertainties. Two standard
examples are studied: the first one of a ten-
unit system shows the difference between the
OCDD and DED, and possible ramp rate
violations, and the second one of a six-unit
system shows the convergence and robustness
of the MPC solutions, and the comparison with
OCDD as well.
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X. Xia, J. Zhang and W. Cass, Energy
management of commercial buildings - A case
study from a POET perspective of energy
efficiency, Journal of Energy in Southern Africa,
vol 23, no 1, February 2012, pp. 23-31.

This paper aims at analyzing the energy
management activities for commercial
buildings of a financial service company in
South Africa by energy efficiency in terms of
performance, operation, equipment and
technology (POET). The sustainability of a
general energy management program is
discussed within this POET framework. As an
application of this discussion to the
commercial building scenario, the award

winning energy management program of this

financial service group company is featured
from the POET perspective of energy efficiency.
The case study shows that the POET based
framework can not only cover all major energy
management activities, but also identify further
energy efficiency improvement opportunities.
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X. Xia and J. Zhang, Mathematical description
of measurement and verification of energy
efficiency improvement, Applied Energy 111
(2013), pp. 247-256.

Many energy efficiency projects are initiated to
reach various energy saving targets. These
energy saving targets need to be measured
and verified, and in many countries such a
measurement and verification (M&V) activity is
guided by the International Performance
Measurement and Verification Protocol
(IPMVP). However, M&V is widely regarded as
an inaccurate science: an engineering practice
relying heavily on professional judgement. This
paper presents a mathematical description of
the energy efficiency M&V problem and thus
casts into a scientific framework the basic M&V
concepts, propositions, techniques and
methodologies. For this purpose, a general
description of energy system modeling is
provided to facilitate the discussion, strict
mathematical definitions for baseline and
baseline adjustment are given, and the M&V
plan development is formulated as an M&V
modeling problem. An optimal M&YV plan is
therefore obtained through solving a calculus
of variation, or equivalently, an optimal control
problem. This approach provides a fruitful
source of research problems by which optimal
M&V plans under various practical constraints
can be determined. With the aid of linear
control system models, this mathematical

description also provides sufficient conditions

for M&V practitioners to determine which one
of the four M&V options in IPMVP should be
used in a practical M&V project.
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X. Xia and J. Zhang, Operation efficiency
optimisation modelling and application of
model predictive control, IEEE/CAA Journal of
Automatica Sinica, vol. 2, no. 2, April 2015, pp.
166-172.

The efficiency of any energy system can be
charaterised by the relevant efficiency
components in terms of performance,
operation, equipment and technology (POET).
The overall energy efficiency of the system can
be optimised by studying the POET energy
efficiency components. For an existing energy

system, the improvement of operation

efficiency will usually be a quick win for energy

efficiency. Therefore, operation efficiency
improvement will be the main purpose of this
paper. General procedures to establish
operation efficiency optimisation models are
presented. Model predictive control, a popular
technique in modern control theory, is applied
to solve the obtained energy models. From the
case studies in water pumping systems, model
predictive control will have a prosperous
application in more energy efficiency
problems.
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X. Xia and L. Zhang, Industrial energy systems in view of energy efficiency and operation control,
Annual Reviews in Control 42 (2016), pp. 299-308.

Energy efficiency improvement of industrial systems through the application of demand side

management (DSM) techniques is discussed. In particular, a unified classification of efficiency of
energy sys- tems, namely performance efficiency, operation efficiency, equipment efficiency and
technology efficiency (POET), is reviewed and further discussed to facilitate effective use of DSM

methods in a selection of energy-intensive industrial processes. The operational level efficiency

improvement is then focused on and the corresponding modelling and control by model
predictive control (MPC) approach are presented. The modelling process is generalised to cater
for a number of industrial processes. Robustness and convergence of MPC method when
applied to periodic industrial processes are elaborated. The relationship between control and
the POET is outlined thereafter to link the two such that one can make use of the POET concept
to guide the controller design. Finally, case studies are provided to demonstrate the
effectiveness of the approaches presented.
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X. Xia, Control problems in building energy
retrofit and maintenance planning, Annual
Reviews in Control, vol. 44, 2017, pp. 78-88.

This paper presents a series of control
problems in prioritizing building energy retrofit
and maintenance plans through a review of
recent studies. The building energy retrofits
can be strategically performed on policy level,
management level, system level and unit level.
Based on existing research efforts, this study
casts the optimal building maintenance
planning problem into a general control
system framework. Unlike traditional control
applications, this study argues that the control
system framework is also applicable to the
building energy management level, which will
significantly improve the sustainability of
realized energy savings and cost-effectiveness
of building energy retrofits. In a general
control framework, a number of research
problems in the control systems are
formulated, namely 1) control system decay
dynamics modeling; 2) control system inputs
and model uncertainties; 3) control system
outputs; 4) control system uncertainties and
disturbances; 5) control system algorithms; and
6) grouping and modeling. The proposed
control problems bring out the intrinsic
relationship of reliability engineering,
maintenance engineering and control
engineering in the broad directions of energy
efficiency and optimisation. Investigations into

the proposed control problems will contribute

to further improvements in the building energy

retrofit and maintenance plans than the

currently prevailing engineering practice.
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The rise and fall of M&YV in South Africa - a personal
reflection

Around 1994/5 when a new South Africa was bred and born, a few great
minds were fostering some early strains of energy efficiency (EE) and
demand side management (DSM) at the University of Pretoria (UP). At
the Department of Electrical, Electronic and Computer Engineering, Prof.
lan Lane founded the Centre of New Electricity Studies (CNES), and
under his supervision, Gustav Radloff was completing his undergraduate
final year and honours on topics of cost savings with the then Eskom
tariff for the mines. At the same time, LJ Grobler was completing his PhD
on evaporated cooling of buildings, under the supervision of Prof. Eddy
Mathews of the Department of Mechanical Engineering. Everyone was
quick to realise that the dawn of EEDSM was coming to South Africa. |
joined UP on the 12th February 1998, but by that time, lan, Gustav and LJ
already left UP, and exactly in 1998, they jointly established Energy
Cybernetics. Eddy Mathews also moved out of UP shortly after to form
his own company. Only about 10 years later, | personally got to know
these great personalities. Both companies were to focus on energy
services to the industries, but Energy Cybernetics, especially Gustav and
LJ, realised the importance of measurement and verification (M&YV) - an
energy audit process to quantify scientifically and independently the
energy savings of funded or incentivized EEDSM projects or
programmes. They acted rapidly to help the country and Eskom to
implement its ambitious EEDSM programme in South Africa. In
particular, international best practices in the framework of the Energy
Valuation Organisation (EVO), and the International Protocol of
Measurement and Verification Professionals (IPMVP), were identified,
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adopted and introduced into the country, and training in the framework
of American Association of Energy Engineers (AEE) was brought to South
Africa, partially borne out of an International Finance Corporation (IFC)
requirement that the IPMVP route is followed for a co-funded Efficient
Lighting Initiative with Eskom, the other co-funder. Eddy Mathews, from
the different end and as an EEDSM project developer, has vigorously
tested the robustness of the South African M&V methodology. Over the
course of about 15 years, South Africa has established itself as the leader
in developing and implementing M&V. This is reflected in the following
list of great achievements.

1. LU became the President of AEE in 2008, the only non-US citizen
president in the history of AEE.

2. South Africa became the first country in the world to release a national
M&YV standard SANS 50010:2011.

3. Gustav became the convener of ISO TC242 JWG3, leading a group of
47 countries in 2011 for the development and release of the ISO 50001
standard for energy management systems.

4. In 2012, the South Africa best practices of M&V were collected in a
book format - the first book in the world published with an M&V focus.

(X. Xia and J. Zhang, Energy Efficiency Measurement and Verification
Practices in South Africa, Media Africa, 2012).

5. In 2013/4, Karel Steyn represented South Africa in leading the Global
Superior Energy Performance Partnership (GSEP) Energy Management
Working Group (EMWG) M&YV Task Force, as part of the Clean Energy

134



Ministerial (CEM), which the SA-DoE subscribed to, to develop a general
guidance in the M&YV process.

In additional to the list, the World Bank delegation looking into the
South Africa EEDSM programme, in 2010, declared that they deemed the
South Africa M&YV the world best practice, and later in 2017, a study by
the Academy of Science of South Africa (ASSAf) found that M&YV, an
emerging area, tops the list of 10 most impactful technological
contributions in energy efficiency R&D made by South Africa in the past
30 years (ASSAf, The state of research, development and innovation of
electrical energy efficiency technologies in South Africa. [Online]
Available at: DOI http://dx.doi.org/10.17159/assaf.2017/0017).

The success of EEDSM was reported in 2013 by Lawrence Berkeley
National Laboratory, USA, in its South Africa country report (LBNL Report
6365E: [Online] Available at: https://international.lbl.gov/publications/
energy-efficiency-country-study). The report praises South Africa as

“one of the pioneering emerging economies to have set up a
transparent and systematic mechanism to fund energy efficiency” , to
have "also developed solid metrics to support its savings accounting,
following IPMVP" . This success of M&V in South Africa is attributed
firstly to the government to recognise the importance of M&YV as a key
factor of success to EEDSM programmes. NERSA, through Eskom,
allowed up to 8% of the total EEDSM project costs to M&YV, and during
MYPD2 alone, R128 million was ring-fenced towards M&YV, and the
actual amount spent during the same period was about 3% of the total
project costs. Another important factor for the success of M&V is the
management of the commercial and implementation process of M&V.
Eskom administered the M&V process and its Energy Audit (EA) Division
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contracted with 8 universities across South Africa to conduct
independent M&V assessments. Some viewed this as one of the major
downfalls of M&V in South Africa, as it created the impression that only
academics were capable of doing M&V, and it had a monopoly on the
Eskom DSM-funding, thereby excluding all the individuals who had
received the CMVP® certification. However justified these views in the
commercial process of Eskom in the appointment of M&YV service
providers, it should be acknowledged that universities have certain
advantages, since research and development of M&V science were
carried out in a number of universities to deepen the available
knowledge. At the University of Pretoria alone, 5 Master and PhD
dissertations were completed, with more than 35 papers published in
top tier international journals and conferences. The fraternity of M&V
practitioners was growing steadily, and at around 2014, over 650 people
had been trained with the Certified Measurement and Verification
(CMVP®) module, and more than 200 people were actively engaging in
the daily M&V practices.

The M&V success in South Africa was due to three most important
pillars: development of the South African M&V platform by aligning with
IPMVP with ring-fenced funding, the strong implementation strategy
under Eskom EA in the first 10 years, and creation of new knowledge and
capacity training in support of the M&YV activities.

| was first involved with M&YV in 2008 after | took over the directorship
of CNES (renamed as the Centre of New Energy Systems) in 2006 and
winning the bid to host the South African National Hub for the
Postgraduate Programme in EEDSM in early 2008, an initiative managed
by the South African National Energy Development Institute (SANEDI).

136



Barry Bredenkamp was the SANEDI senior manager of the EEDSM hub,
who introduced Karel to me - Karel was the manager of the Eskom EA
Division looking after the M&V business during the term 2004 to 2014.
| could still vividly remember the very first meeting at the 15th floor of
Engineering 1 at UP, between Karel and me, inviting us to get involved
with the Eskom M&V process. What | did not realise at that time was
that this meeting was a life changing event for me in both my academic
research direction, and importantly the positive implications towards my
personal business engagement with the industry. My research on M&V
accounts for about 8% of my research outputs, and in one round of my
NRF (National Research Foundation) rating, my M&V work was
evaluated to be ground breaking. My best personal honours, NRF A
rating and IEEE fellowship, are partly due to these works. | have trained
a number of highly skilled M&V postgraduate students who in turn
contributed tremendously to this successful story of the South African
M&V. | was invited in 2012 by Lawrence Berkeley National Laboratory to
present a seminar in San Francisco to tell the South African M&V story,
and | was invited by Cambridge and other top tier universities to
evaluate their PhD thesis on M&YV as an external examiner. On the other
hand, our market share in the M&YV service provided to Eskom EA,
through Enterprise at UP, at the peak time, was about one third of the
country in terms of the number of projects. The spin-off company Onga
was arguably the very first in the world to be accredited by SANAS
against ISO 17020 and SANS 50010. Mostly importantly, | have the
opportunity to work with many great Voortrekkers, and made my
personal contributions towards the rise of the M&YV in South Africa.

This successful story of M&YV in South Africa, to some extent, reminds
me of the well-known successful story of South Africa nuclear weapon
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development in the 1970/80. As communicated to me privately by Prof
Johan Slabber who led a young team of around 200 people in their 20s
and 30s, the South Africa nuclear weapon development team could rise
to the top to develop and test its high-security weapons in late 1970s
and early 1980s after only a couple of decades of intensive research and
development. South Africa can beat the best in the world to become the
number one in some key areas if only it is focused for a relatively short
period of time. The sad, or a bright depending on your perspective, side
of the South Africa nuclear weapon story is that the South African
government, before the anticipated changeover to a majority-elected
ANC government in the 1990s, dismantled all of its nuclear weapons, the
first and only state in the world which voluntarily gave up all nuclear
arms it had developed itself.

The fall of M&V began around 2014 in South Africa, however unlike the
nuclear weapon story, it was not due to any voluntary good will, rather
it is due to inexplicable internal issues. Specifically, the trend toward

negativity followed three directions or areas: inside Eskom EA, DOE and
SANEDI.

In around 2014, Karel stepped aside in the Eskom EA Division, and the
leadership was replaced by a “transformation” team. The first target
eerily was Veritek, the Northwest University M&V team, the strongest in
the country, because they were not sufficiently transformed. The reason
| heard to decline their tender to renew the contract was strangely
because of over qualification - a proposal of an engineer for a position
that required only a technician.
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Also around about the same time, the NERSA funding model was
gradually moving away from Eskom to the then Department of Energy
(DOE) Dora funded municipality projects. The DOE oversight of the M&V
was even more brusque. It borrowed the Eskom EA model to appoint a
panel of M&YV service providers, but without a designated management
team such as the Eskom EA Division, and it narrowed the selection of a
couple of successful tenders according to broad regional classification
of municipalities, so that many capable and cost effective M&V service

providers were left with no or intermittent work.

The critical year 2014 was historic for South Africa M&V with structural
changes in the leadership inside the Eskom EA Division and in NERSA
funding model towards municipal projects through DOE. The changes
had one single common nature - transformation, of which the intention
might be benign if it is more on commercialisation of M&YV, while the
results are detrimental. Differentiated only by private and state socialism
execution styles, the changes resulted in more or less the same
consequence, privately in suppressing hard-earned excellence, and
stately and systemically in sidelining the well-established expertise, in
research, training and development of M&V. The punishment of Veritek
marked first sign of beginning of the decline, the harm inflicted on the
South Africa's young M&V industry can however never be
underestimated, nor forgiven.

This type of inward looking and "transformation" oriented exercise
eventually, like always, became nothing but political and bureaucratic
with dubious motivations. This type of exercise happens on a much large
scale in the new South Africa, and M&YV cannot be left alone, and this is
one of the most important reasons for the demise of many South Africa
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centres of excellence in science, literature, arts and culture or largely at
most intellectual levels.

The launch of the South African 12L tax incentive in November 2013 was
a very hopeful initiative to step up the M&V excellence in South Africa.
SANEDI was given the mandate to consider and bookkeep the reports
done by SANAS accredited M&YV bodies, and to issue tax certificates.
However, it gradually turned out that this design of the management
processes was flawed. SANEDI, long suffered from lack of capacity and
with minimal in-house administration of 12L, had to reply on external
experts and consultants to provide support. A few of these “experts”
got overly involved with the technical details of M&V and highjacked the
oversight role that SANEDI was supposed to play in 12L. Secondly and
most importantly, the M&V of 12L was planned without a budget and
an independent financial source. Working in the highly regulated
environment, 12L M&V was forced to swim and drown in the capitalist
stormy sea subject to malicious market manipulation. The M&YV costs,
without professional guidance and protection, were decided by the
market players whose activities in tax incentive were to be closely and
independently audited. The judge and jury are selected by the players
for their best suitable price and for their acceptable auditing method.

Cornered by these three brutal forces, the first two more of dark socialist,
while the third one dazzling capitalist, the M&YV in South Africa has
shrunk to a level of today that no more than 30 people are still active
but struggling to survive, as many estimated or acknowledged.

Personally, 1 also felt a sense of sadness in having unintentionally
contributed to the decline. Technically, | proposed to introduce
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uncertainty quantification by precision and confidence criteria in my
presentation on the 9th November 2014 at a Potchestroom year-end
function of the Eskom EA Division. | did that presentation only once until
Karel requested me to do it again 6 years later on the 9th February 2021
to a smaller group of M&YV professionals still interested in 12L, for the
lessons learned. | must say that my presentation in 2014 was
inappropriate and ill-timed to the M&YV well-being in the country, even
though my original intention was purely academic, but this led to the
later development of the uncertainty guideline and toolbox by a
previous student of mine and other enthusiasts, under the request of a
funder. | deliberately kept myself at a distance from this guideline
because | believe it is wrong to enforce this into 12L. In 12L, it is now a
standard requirement to have a quantified assessment of the M&V
uncertainties. This is a burden to all 12L M&V engineers, very costly,
clearly against any national and international guidelines. 12L is probably
the only programme in the world that is implementing this uncertainty
requirement. It was | who planted the bad seeds in 2014, and my own
company fell a first victim - Onga was the first M&V body who decided
voluntarily quit the SANAS accreditation process in 2019 and stopped
doing 12L. Our last project with Eskom was completed in August 2020.

| am keeping a close eye on the Energy Performance Certificates (EPC)
roll-out for buildings. The Department of Mineral Resources and Energy
gazetted on the 8th December 2020 into law the mandatory display of
EPCs issued by a SANAS accredited body for private non-residential
buildings larger than 2000 square meters and government buildings
larger than 1000 square meters, within a timeframe of two years ending
7th December 2022. Given the large number of buildings to be certified,
and the potentially huge market for certification, some form of M&YV,
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political interference, bureaucratic incompetence and unfair competition
will certainly come into play. South Africa now lacks the capacity to
conduct a large scale M&V programme due to the factors mentioned
earlier. Political interference has destroyed the capacity that was, and
many passionate heralds, such as LJ and Gustav, have left the industry,
and many young talented people, such as Herman Carstens, PhD in
M&YV, and Daniel De Canha, the UJ (University of Johannesburg) M&V
manager, have left the country. South Africa suddenly finds itself lacking
the required M&YV capability - at the time of writing only one inspection
body has the accreditation to issue EPCs. If it is proven that neither
socialism nor capitalism is good, then we need to relook the value of
classic liberalism, for lack of a terminology for what | would like to refer
to the 10 years of excellent management at the Eskom EA Division. We
need a management vehicle for EPC inspection where funding is ring-
fenced, separating auditing functions from business operations, while
competitive costing is guaranteed and regulated, and R&D, capacity
development are carefully maintained. | heard with great concern that a
proposal to set up an M&YV centre of excellence to regulate and monitor
public funded M&YV projects was bluntly ordered to stop. If we could not
learn from our own success and failure of the management process, then
EPC is doomed to fail. The South Africa M&V will eventually be another
self-castration nuclear weapon story, with broken dreams of individuals
and a loser community as a whole.

“... Now when the night begins to fall,
| listen for your call, | listen for you heartbeat.
Alone my dream is just a dream,
Another false illusion, a shadow in the night.
All I want is for our heartbeats to be beating just as one,
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To silence the confusion,

Then the pain and the illusion will disappear again.
And we will never run, 'cause
In my African dream, there's a new tomorrow,

My African dream is a dream that we can follow. ”
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KWEAEER, BIIBECARERISET, IOEFIREXKR, MEERK
JUFRIRRZ IR, XiEm9) L FiIEREREE.
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fEite, ABEE. AR, RRKEHEEE, RARSEHe, RERERBEE, Rz
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IR IR F R TR ATt ER, IMEERRNIBRAE FEET.

292
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MARIMIZAIE, FEFSRERIAERIEZE, 1999 F, BB AENZEAR
RSN NRF B, #IFARESNEZLR B K. BESREEMRITF IR
& A%, Sk IEEE 2L, FEIFTAERe. REFMbtt, RorarsERR
PRERERIKERA), [EAERAER/KEE ST R EABGarEREIFL. JEinER
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PR T HEE. B—ERERNSFREIHRMFEAR G HHEN SR EN
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AT, B—AHE, BETARSHRET AFIEN, FRABERFISEFA
BRERIES TN SSHBEMNERRRS G, INEBEEESREIATLT
KRS, kFE. FRERRIE, AWM, XnE(FREEIHS EFITaI
73, EFIMEAinEE LRENMEHRIRSS, IRERSHNEESIFMSE
RREITAIEERY, rEXEEEMEE LR, IHrgdREILR kA ISR
PRRE, XMHRABIFE B DEAAERIINFRFA SN E TR, &
MEBFRER VAR A TR RAAIESAATSE. TURRNEE
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BEXIFHEHRIINAR. tINmiEX N EExEEEE=/IGHERR, E
BEMING, EEmEMESKINSEE, BIEA—MUFHR. BN, SF8
RER, (BEEREN TEIHMFARRBSIE—MRARL L— RIS
MORRE, WEERFHIAZN., TIFNEEFSIIFTN. EETRESE.
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AN, XEEHRNTANSEIFEITEMEUER. REHS, FHIREE
HTLMEALSEIRMIITE, B— M RR BTN &EMERAERIIS
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SEFATE, BERAFPEEEEMN, BIKERARYTEFH—EME, ERE
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295
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EEIERR. KEREFRABAFERITEN. FER, FBRHMIFE=rT=
KEBASRMA. HMEENZ LIREFEBR—NEEZRE—PFER, T2
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FRPREBR A W IETVRRR, 1997 FIFEXRH T EHHEBER, B2XAD
MEFEEHEEMESEZRIEMN At HE, BRAN, MEXANTHE
NFELEITEEAXME, EESFTEAKRGEFAEROIRT, Bk
BEIX0R 20 F, FAFEABREAEotib. Bal, FIk 72%R9FAA L
HBARE, RE 4%0HEARE, EtMREHMEEEM 24%891. MR
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FMIFEREARK 20 2, SN ELRBASKEE, LREFEMIKENR
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BFAA, TAREEERREE. 55, FETHEFLEETRE, BUFRY
RERERMEWRAIEILEBRERZHNE LR T IR EWVARARNFE
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g7, REXFFRREFEA, BARIIR 1994 F2/EKERIARRY.
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T REERNIRAINESSFARIRTCIREBINAE, XA EHATREEF, &
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XEZZE— MR8 MIE. MHIIBINRE, XENSEST KTk, —=&
JUTSEE, =2I8E, tIgeraBHXES, RERE. EEEFHEE AR
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BIZEEE. i, IFEXSE FIRBIRGEHREFELAL, 5-10 F5H
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1994 FRIH ABIEIMIRFIIEESR, BEEATHFEFRZRIFR, 5T
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IRRIRZ 20 FRIREIRKE. A, fERFEEMERST 70/30 AIRRRFTUEZER T
50/50, FREE/TttECSHFERIAB(E.
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Speech at Fuxun and Cathrin's Wedding

Pat Busch Mountain Reserve, Western Cape, South Africa

Dear Margret, dear friends! By now, you should all know that | am the
groom - Fuxun's father. | read that poem at the wedding ceremony, and
| got many compliments. Thank you, it is really my honour, and it is really
my honour that my peom was put together with Shakespears'. | am
actually a Professor in electrical engineering, at the University of Pretoria.
You could all see that | am speaking from notes. | am going to give you
a lecture today. We are paid to give lectures, yet we have not be able to
lecture for the last two years — a previlege deprived by Covid for too long.
Thank Cathrin and Fuxun to offer me this opportunity to speak at a
podium.

| am a Professor in electrical engineering, but | am also a poem lover,
especially classic Chinese peoms. At the back cover of your invitation,
there is a little Chinese poem. | chose this poem for Cathrin to include it
in the invitation. This poem comes from the very first Chinese poetry
book entitled "The Book of Songs", which collects a little over 300 poems
that were written during the 11th to the 7th century BC, that is, these are
some 3000 years old folk and royal songs. Nobody knows who wrote
them, but they are believed to originate from an area now called Hubei
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Province with Wuhan as the capital city. This is coincidentally Fuxun's

hometown in China.

There are five lines of the poem on the invitation card, it adds a lovely
elegant flavor to the invitation, as litterally, it reads something like this:
All set and said, let's drink and celebrate, for we vowed to grow old
together, the lute is in your hands, so let's emit its quiet pleasant tones.
| know that you will come, so | am giving the invites, | know that you are
busy, so | am sending my regards, | know that you are my closest, | will
cherish our friendship to last.

The complete poem has actually nine lines. | am not going to read it in
Chinese to you in its totality. So that you don't have to pretend that you
will understand, you probably won't, but | can tell you that many native
Chinese speaking people will not be able to understand an old poem like
this without explanation. | will tell you briefly what they mean, what my
interpretations are.

ZHERBIS, THIKE,
FHNK. BBEBK,
B, CRSE.
LEZ. 5FEZ.
HEIKE, 5HEE.
BB, 2T,
Mrzkz. ZRELGEZ.
MFzliz. ZmLARZ.
MF2Fz. ZRRLRZ .
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The nine lines can be grouped into three sections each consisting of
three lines. The first three lines set the scene:

Says the wife, 'lt is cock-crow;' says the husband , 'It is grey dawn.’
'Rise, Sir, and look at the night, -'if the morning star be not shining.
Bestir yourself, and move about, to shoot the wild ducks and geese.

Cathrin, welcome to our family, as our daughter. Most importantly, we
have done our part in bringing up Fuxun to his today. As the parent, we
are very proud to have Fuxun as our son, and for us, he is truly a
remarkable son. But he might still be lazy, to get up as early as you as a
medical doctor, as the early birds to catch the worms, he might not be
as hardworking as the bees. From now on, actually from much early on,
but officially from now on, he is your husband, he is your man, and he is
your pain. It is now your turn, and it is up to you to handle him, to spank
him. We all know that women know how to handle men, but you are a
medical doctor, you know how to handle both men and pain. It is up to
you to motivate him, to inspire him to run the errands for you, to achieve
the greatest things in life together with you.

The next section, or the next three lines, can be interpreted as, as you
can see that, as always, the same poem can be interpreted differently by
different readers, on different occasions.

When the arrows and line have found them, (ie, the birds were caught),
| will dress them fitly for you.

When they are well cooked, we will drink [together over them], and | will
hope to grow old with you.

Your lute, in your hands, will emits its quiet pleasant tones.
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Fuxun, this paragraph is what the husband was saying to the wife. All the
harvest, all the great achievements, you must share it with your wife. |
know that you know how to cook, 'cos mom has taught you how to cook,
you must continue to cook, prepare the table, and bring food for your
family. You must love your wife, spoil her, you must educate and
empower your children, of course, you must be respectful and dutiful to
your parents. You must know to enjoy the best things in life, not only
wine, food, health and glory, but also music, poems, flower fragrance
and far afield, and those that enrich your mind.

The last section, or the last three lines, can also be interpreted as the

following:

| will know those your acquaintances who come, off the ornaments of
my girdle, | will give.

| will know those who are your cordial rum, of the ornaments of my girdle,
| will serve.

| will repay their friendship from, 'cos | will know those whom you love.

These are beautiful words expressing the acquantance, the cordial and
close relationship and great friendship among friends and relatives. |
know that both Cathrin and Fuxun are very sociable, they make great
friends, they cherish their long friendship and connections from as early
as their childhood. We, as Fuxun's parents, know a few of you in person,
and don't have the opportunity to know all of you. But we know that you
are the young couple's best friends and relatives, so you come, so you
join us today in celebration of the wonderful marriage. | am sure you will
carry forward and raise the relationship and love to new highs, and for a
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long long time to come. | thank you for coming here today, and | am
also hopeful that you will continue to support each other.

| hope you enjoy the poem as much as we do. | hope you enjoy the
beautiful moment as much as we do. The speech is mine, but the best
wishes are also on behalf of my wife Xiaolan. Cathrin and Fuxun, we wish
you happiness on this most important day of your life. Getting married
is the journey of a lifetime, it's when you find your soulmate and you
make a promise to that person, he/she will always be your soulmate. If
you pursue your marriage with love, and compassion, and
understanding, you'll be on your way to that journey of a lifetime.
Xiaolan and | love you both unconditionally, and we're so proud of you
both. | want to tell you a secret, when | got married with Xiaolan, we each
secretly believed that the other side got the better deal. The truth is
actually that we each got a better deal from our marriage. | hope you
will feel the same along the years. Without further ado, here's a toast to
a long, happy, healthy marriage blessed with unending love.
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