EN-TECT
EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

BXOOHWU OAHHW /| ADDITIONAL INFORMATION

HopmamueHu HamoeapeaHusi om esmbp//Wind load
CbrnacHo Hape,q6a Ne3 3a 0CHOBHU NOMNOXeHus 3a NPOEeKTnpaHe Ha KOHCTPYKUUUTE Ha CTpoexnTe

1 3a Bb3gencTeusTa Bbpxy Tax oT 2004r, pasgen VI, un. 94

Acc. to Regulation No3 for Basic conditions for building constructions design and interferences, published 2004,
section VI, article. 94

HopmaTuBHOTO HaToBapBaHe OT BATbP MPW CKOPOCT Ha BATbpa:

Wind load corresponding to wind velocity: V= 35-m
S
v? 1000-kg kN
W, = . . W, = 0.77—2
1600 m

OnpedesnsiHe Ha ceusmu4Hama cuna / Earthquake load

CvrnacHo "Hapenba NeP[1-02-20-2 3a npoekTupaHe Ha crpagn U CbOPBXEHMUS B 3eMETPbCHU paroHn” oT 2012
Acc.to " Regulation NeP[1-02-20-2 for building design in seismic areas", published 2012
nsuncnutenHaTa cemsamnyHa cuna e/ the calculated earthquake load is: Eik = Eik = C.R.K¢.B;.my-Qc=ah.Q=av.Q,,

kbaeTto/ where:

C;=15 KoeMUMEHT Ha 3HAYMMOCT Ha CrpamTe U CbOPBXEHMSATA 33 ENEKTPO N TEPMUYHM LiEHTpanu ot
oOLLoHaLMoHanHO 3Ha4yeHne ¢ MoLlHocT Hag 100MW;
coefficient for building and equipment priority of electrical and thermal power plants, rated over 100MW
R,;=033 KoeMUMNEHT Ha pearvpaHe Ha KOHCTPYKLMATA;
Kg:=027 censmnyer koedmunenT/ seismic coefficient
Bj:=25 ANHamMnueH KoedUUMEHT 3a TpeTa rpyna no4su;
Njk=1 KoedMUMNEHT 3a pasnpeseneHne Ha U3YNCNUTENHOTO CEM3MMYHO HAaTOBapBaHe;

ah:= C-R-Ke-Bimik av:= ah ah =0.33 av=0.33

Mopyn Ha enacTtuyHocT Ha npodunHa ctomaHa BCT3/ / Elastic modulus steel BCT3 Egyz := 210000-MPa

Mogayn Ha enacTtuyHocT Ha 6eToH knac B20/ Elastic modulus concrete class B20 Ey, := 27500-MPa
Mopayn Ha enactunyHocT Ha ctomana A |ll/ Elastic modulus stell Alll E4 := 200000-MPa

KOE®PULIMEHTUN 3A HATOBAPBAHE/ PARTIAL SAFETY FACTORS

YM = 1.10 KoedmumneHT 3a HaToBapBaHe 3a cTomaHa/
partial safety factor for steel
yC :=1.20 koedVLUMEHT 3a HaToBapBaHe 3a 6eToH/

partial safety factor for concretel
MakcumanHu HanpexeHus/ Maximum stresses:

$235 JRG2 ( DIN 18800): . N 7 .

C380/230 (BCt3cn5) (BAC2592-71) y24 = 240— Stazd = Sta2q = 218.18—
mm Y mm

$355 JRG3 ( DIN 18800): o N o fy36 .

C500/360 (10r2C®) (5[C4880-74) 36 = 360— Sta36 = Stage = 327-27—
mm mm

MakcMmanHu HanpexeHus Ha cmavkBaHe/ Maximum stresses:

S235JRG2: M12 : : : fy24 "12 N
( DIN 18800): Y 12 mm
C380/230
(BC13cn5) fyaal €16
¥ 16 mm*
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
V20 ‘ ' I
i 20 mm*
f e
M24 ‘ ’ Y24 24 N
i 24 mm*
8$355 JRG3 M12 : fYSG F12
fhagprz = — o 11—~ 03 fhage12 = 54468
( DIN 18800): b 12 mm™
C500/360 fY36 &g
(10r2co) f =—"111-—"—-03 f = 601.82
(50C4880-74) M16 ba3616 M dig ba3616 2
f : —fYSG 1.1 20 0.3 f 556.36
M20 ba3620 -~ Sl ba3620 = :
™ dog mm?
f : —fYSG 1.1 24 0.3 f 568.48
M24 ba3624 -~ Rl ba3624 = :
™ doy mm?
3a HV rawnku 10.9 c 0.5 Fv HayanHo ycunuel/ For HV-screws 10.9 with 0,5 Fv initial stressing:
fyoa[ 12
S$235JRG2:( DIN 18800): M12 f =135——| 11— -0.3| f = 490.21
ba24Fv M d ba24Fv D)
C380/230 (BC13cn5) (BOC2592-71 Y 12 mm*’
S355 JRG3  ( DIN 18800): M12 f ‘ fY36 €12 f
C500/360 (10r2C®) (5C4880-74) ba36Fv = 1'35_VM 1-1d—12 —0.3] Thagery = 73531—
mm
MakcumanHo ycunue Ha cpsisBaHe/ Maximum shearing stress: MakcumarHa sikoCT Ha ckbcBaHe/ fK
tensile breaking stress:
_ _ N  Tkap*as6
mm Y mm®
_ _ N ke %56
mm Y mm<
_ _ N  Tkeg 88
mm Y mm®
' ' N  TK10.9'%a10.9
mm i mm®
MakcumanHu ycunusi Ha onbH/ Maximum tensile stress:
_ N 7Y
mm i mm*®
_ N ~Tyse
mm Y mm*®
_ N ~Tyasg
mm Y mm*®
' N _Tyi009
mm Y mm*
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"

110kV Switchyard

ONPEOENAHE HA YCUINUATA HA TOPEH PbB ®YHOAMEHT NOA CTOMKA
3A KABEJIHU NMABU U BEHTUITHU OTBOAMW.
CXEMA HA HATOBAPBAHUATA

CACULATION OF UPPER EDGE FOUNDATION F2 STRESS UNDER SUPPORT
FOR CABLE SEALING AND SURGE ARRESTER.
LOAD DIAGRAM

Fazi(2) FAZI FAZ2
FEazi(2) FEQZ1 FEQZ2

Fsxi(2) sy Fsv2
Foxi(2) Fovt Fova
FLa(2) Fin FLyz

Frgx1(2) FEQY1 FEQY2

Fuxi(2) Favt

di

a2

2

91(2)
(
o

Fux Fuy

I—— S — [

1 A

OumeHcun / Dimensions:

2500mm  h := 150-mm aq = 800mm by :=800mm ¢4 :=800mm d; := 1700mm pq := 400-mm

| .=
M
n:=

I-h n=2350.00mm a,:=785mm b, :=785mm ¢, :=785mm d, := 1570mm py := 700-mm

OuameTbp Ha cbopbxeHneTo/ equipment diameter: dkl == 326-mm dk2 == 150-mm
ToBapu ot cbopbxeHueto/ Equipment loads:

OCHOBHW/ NORMAL:
CobcTBeHO Terno Ha CbopbXeHneTo/ Fazin = 1.35kN  Faz1.:=12Fp71,  Fpazqc= 1.62kN
Dead load of equipment:

BaTbp BbpXy cvopbxeHune/ Windload on equipment:

K., -koedu1UMeHT 3a oT4uMTaHe Ha BATbPa Mo BUCOYMHa/ no tabn.9 Ha Hapepn6a 3/ k, :=0.75 Toy = 14
windload height coefficient acc.to Regulation No3,tab.9
05, 05
no cxema 12a ta6n.8.2 Ha Hapen6a 3 5 5 m ~-kg
acc.to diagram 12a,tab.8.2 of Re1:= 0'88'dk1'\] Wi kz Y10 Rep =8.13x 10 s
Regulation No3 d
no cxema 13 (T 1) Tabn.8.2 Ha Hapenba 3 3a/ ) 1
acc.to Regulation No3,tab.8.2 hg = U hg=521
k:=0.6
‘ - 32 CTOMaHEHW KOHCTPYyKL N/ A 31
A:=0001 ¢4 steel constructions: e 8.07>x10 m
k1l
Opa3smepsiBaHe Ha OnopHa KOHCTPYKLUMS KabenHa rnaBa 1 BEHTUNEH OTBOA ctp 3ot 39
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
C,, - @aepoanHammyeH KoedunumeHT/ Cxool := 0.67no cxema 14 T§6n.8.2 Ha Hapepba 3/ Cwl = k'cxool Cyq = 040
streamline coefficient acc.to Regulation
No3,diagram14,tab.8.2 KN
HOpMaTMBHA CTOMHOCT Ha CTaTMYHaTa KOMMOHEHTa Ha HaToBapBaHe OT BATbpP/ Wq = WykyCpg Wpp = 023—
static winload: m2
Fwxin = k1 Wn12b1 Fyyxan = 0-12kN- Fyyxae = Fyxin Viw Fwxic = 0-17kN
Fwy1n = k1 Wn12¢p  Fyyyin = 012kN - Fyyyic = Fyyin Viw Fwyic = 0-17kN
05, 05
no cxema 12a ta6n.8.2 Ha Hapen6a 3 5 5 m ~-kg
acc.to diagram 12a,tab.8.2 of Rep = 0'88'dk2'\] Wi kz Y10 Rep =3.74x 10 s
Regulation No3 d
no cxema 13 (1 1) Tabn.8.2 Ha Hapenba 3 3a/ '
acc.to Regulation No3,tab.8.2 hep = U hgp = 10.47
k2 = 0.644
‘ - 32 CTOMaHeHW KOHCTpYKUmu/ A _31
A= 0001 tor steel constructions: d_k2 =6.67x10 m

C,, - @aepoanHammyeH KoedunumeHT/
streamline coefficient

¢, o2 = 07510 cxema 14 1a6n.8.2 Ha Hapepnba 3/
X acc.to Regulation
No3,diagram14,tab.8.2

HOpMaTMBHA CTOMHOCT Ha cTaTM4HaTa KOMMOHEHTA HA HaTOBapBaHe OT BATbpP/
static winload:
Fwxan = k2" Wn22b1 - Fyyxan = 007N

CW2 = k2'CX00 CW2 =0.48

W2 = Wik Cn

kN
an = 028—2
m

Fwxac = Fwxan Tfw

Fwy2c = Fwyan Tw Fwy2c = 0-09kN

Fwy2n = ko Wh-2¢y
OnbBaTtenHa cuna Ha NPOBOAHUK:
Static conductor tension

Fsxic = 13Fsxin  Fsxic = 0-00kN

Fsyic = 13Fgy1n

Fsxoc = 1-3Fgxon

Fsyac = 1-3Fgyon

BATbp BbpXY NpoBoAHUK/
Windload on conductor:

FLx1c = YfwFLx1n

FLyic = YwFLy1n

FLx2c = YfwFLx2n

FLyoe = YfwFLy2n

MoHTaxeH ToBap/ Errection load: Fmxn == 1.00-kN Fuxe = 13Fuxn  Fmxe = 1-30kN
OCOBEHWU/EXCEPTIONAL
Kbco cveanHeHune/ Short-circuit forces: FDXln = 1.0-kN FDXZn = 0.00-kN FDYln = 0.0-kN FDYZn = 0.00-kN

Cwvnu ot npeskntoyBaHe/
Switching forces:

Ceunsmumynu cunum/
Earthquake load:

Feoxin = aFazin
FEQyin = aFazin
FEQzin = avFazin

Fczmaxin = 0.00-kN  Fezayopn = 0.00-kN
Fczminin = 0-00-kN  Fezmingn = 0.00-kN

OpasmepsiBaHe Ha ONopHa KOHCTPYKLMS
n coyHaameHT F7
Calculations of support and foundation F7

KabenHa rnaBa v BEHTUNEH OTBO/
Cable sealing and surge arrester
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OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

Feoxon = avFazon

FeQvan = aFazon

FEQzon = av-Fazon
OnopHa koHcTpykuus/ Supporting structures

KonoHa/ Column KN

Co6cTBeHo Terno / Dead load: Quczn = 1'00'? Fuczn = uezn™ Fuczn = 235kN

BSTLP BbPXY OnopHa ‘ '
koHCTpykuUms/Windload: bey = 200-mm b, = 140-mm

KN
Aoy = Doy (06 + 0.8)- W, Ioupxn = 02— Gewyn = Doy (06+ 0.8)- Wy,
Fucwxn = ewxn ™" Fucwxn = 0-50kN Fucwyn = ewyn ™"
Fucwxc = Yfw Fucwxn Fucwxc = 0-71kN Fucwyc = Yfw Fucwyn
CeunamMnuHm cunu/ FuceqQxn= ah-Fyczn FuceQxn = 079 kN

Earthquake load: FUCEQYn = ah-Fyczn FUCEQYn = 0.79kN

Fuceqzn=a"Fyczn Fuceqzn = 0-79kN
pepna/ Beam

Co6cTBEHO Terno kN

kN
=0.15—

Aewyn o

/Dead load: Qugzn = 05— Fugzn = Gugzn (P1+ P2) Fueze = 11Fuezn  Fucze = 061kN

BATbp BLpXY ) ] kN ] kN

OI'IOpHa ng = 160-mm ngXn = ng(OG + 08)Wm ngXn = 017? ngXC = ngXnyfVV ngXC = 024?
KOHCTpyKUuusi/

Windload: by, == 160-mm = by (0.6 +0.8)-W, - 017N = : - 024N

oy = Agwyn = Pgy (06 + 08) Wiy dgyyn = 0-17——" Ggwyc = dgwynYfw Igwye = 0-24-—

Fuewxn = Ygwxn(P1+P2)  Fugwxn = 0-19kN Fuewyn = 9gwyn P1 Fucwyn = 0.07kN

Fuewxc = TwFuewxn  Fuewxc = 0-26kN Fuewyce = TwFuewyn  Fuewyc = 0-10kN

Ceunsmumynu cunum/

F :=ah-F F = 0.18kN
UGEQXn UGZn UGEQXn
Earthquake load: Q Q

FuceQvyn = Fuczn  Fuceqyn = 018kN
FuceQzn =a"Fuezn  Fuceqzn = 0-18kN

OlPELEJIAHE HA YCUJTIUATA HA TOPEH Pbb ®YHOAMEHT.

CALCULATION OF THE STRESS ON THE UPPER EDGE FOUNDATION.

A: Co6erBeHo Terno / Dead load:
HopMaTMBHM HaToBapBaHus/normative loads

FZzmaxan = Fazin * Fazon + Fuczn * Fuczn

FZminAn = FzmaxAn

Myan=0

Mxan = Fazin'P1— Fazon'P2

FZmaxan = 4-50kN

Opa3smepsiBaHe Ha OnopHa KOHCTPYKLUS KabenHa rmaBa 1 BEHTUNEH OTBOA
n coyHaameHT F7 Cable sealing and surge arrester
Calculations of support and foundation F7
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nsyncnuTenHu HatosapsaHus/calculating loads

FZzmaxac = Fazic t Fazac + Fucze * Fucze

FZminAc = Fzmaxac

MYAC =0

Mxac = FazicP1— Fazac P2

C.1: Batbp no oc X / Windload direction X

HopMaTMBHM HaToBapBaHus/normative loads

FZmaxc1n = 0-00kN

Fxcin = Fwxan + Fwxan  Fucwxn + FLxan + Fuxen + Fuewxn

Mycin = Fwxan (1 + 1) + Fyyxan (0 +bp) +

Fucwxnn

nsyncnuTenHu HatosapsaHus/calculating loads

Fxcic = Fwxic ™ Fwxae * Fucwxe * Fuxie * Fxee t Fuewxe

Mycic = Fyxae (1 +b1) + Fwxac (N + bo)

Fucwxcn

FZminc1in = 0-00kN

— FLxan (M d1) + FLxan (M + d2) + Fugwxn™

FZminc1c = 0-00kN

L — Fuxae(n+d1) +Fixoe (M + d2) + Fugwxe ™

C.2: Batbp no oc Y/ Windload on direction Y

HopMaTMBHM HaToBapBaHus/normative loads
FZmaxcan =0

FZmincan =0

Fycon = Fwyin+ Fwyan + Fucwyn * FLyin+ FLyan + Fuewyn

Mycan = Fwyan (0 + 1) + Fwyan(n+ ) +

Fucwxnn

Fzmaxczn = 000 kN
FZmincan = 0-00kN

— FLyan (0 d1) + FLyan N+ d2) + Fugwxn™

OpasmepsiBaHe Ha OMopHa KOHCTPYKLMS
n cbyHaameHT F7
Calculations of support and foundation F7

KabenHa rnaBa v BEHTUNEH OTBO/
Cable sealing and surge arrester

ctp6 ot 39
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OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

nsyncnuTenHu HatosapsaHus/calculating loads

Fzmaxcac =0

Fzminc2c =0

Fycog = 0.00-kN

My e := 0.00-kN-m

Fycac = Fwyic* Fwyac * Fucwye * FLyic + FLyac * Fuewyc

Fucwxcn

FZmaXCZC = 000 kN
FZmincac = 0-00kN

Mxcac = Fwye (M +¢1) + Fuyae (0 +¢o) + B FLyie(n+97) + FLyae (n+dp) + Fugwxe ™

D: OnbBartenHa cuna ot npoBogHuk / Static conductor tension
HopMaTMBHM HaToBapBaHus/normative loads

FZmaxbn =0

FZminDn =0

Fxpn = Fsxin* Fsxan

Mypn = Fsxan (M +d1) + Faxan(n+ d2)
Fypbn=Fsyin*Fsyan

Mxpn = Fsy1n (N +d1) + Fayan(n+do)

nsyncnuTenHu HatosapsaHus/calculating loads

Fzmaxbc =0

FZminDc =0

Fxpe = Fsxic * Fsxac

Mype = Fsxac (N +d1) + Fexae (N + d2)
Fybe = Fsyic* Fsyac

Mxpe = Fsy1c (N +d1) + Fayae (N + do)

E: Kbco cheauHeHue / Short-circuit forces
HopMaTMBHM HaToBapBaHus/normative loads

FZmaxen =0

FZmingn =0

Fxen = Fpx1n

Myen = Foxan (0 +dq)
Fyen=Fpyin

Mxen = Foy1n(n+dq)

H: MoHTaxeH ToBap / Erection load
HopMaTMBHM HaToBapBaHus/normative loads

FZmaxHn = FMzn

FZmaxpn = 0-00kN
FZminDn = 0.00kN
FXDn = 0.00kN
MYDn = 0.00kN-m
FYDn = 0.15kN
MXDn = 0.61kN-m

FZmaxpc = 0-00kN
FZminDc = 0.00kN
FXDc = 0.00kN
MYDC = 0.00kN-m
FYDc = 0.20kN
MXDC = 0.79kN-m

FZmaxen = 0.00kN
FZminEn = 0.00kN
FXEn = 1.00kN
MYEn = 4.05kN-m
FYEn = 0.00kN

FXHn = Fmxn Fyn = LOOKN
Opa3smepsiBaHe Ha OnopHa KOHCTPYKLNS KabenHa rmaBa 1 BEHTUNEH OTBOA ctp 7ot 39
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My Hn = Fmxn

FyHn = Fmyn

MxHn = FMynD

nsyncnuTenHu HatosapsaHus/calculating loads
FZmaxHe = Fmzc

FZmian := 0.00-kN

FxHe = Fmxc

My e = Fmxce™

FyHe = Fmye

MxHc = Fmye™

F: MpeBkntoyBaTenHu cunu / Switching forces
HopMaTMBHM HaToBapBaHus/normative loads

FzmaxFn = Fczmaxin * Fczmaxan
FzminFn = Fczminin * Fczminzn
FxrFn = Fexan * Fexan

Myrn = Fexinn+ Fexon™?
Fyrn=Fcyin*Feyan
Mxrn=Fcyin "+ Feyon™?

G1: 3emeTpeceHue no oc X/ Earthquake load direction X

HopMaTMBHM HaToBapBaHus/normative loads

FZminG1n := 0-00kN

Fxc1n = FEoxan + FEQx2n * FuceQxn * FUGEQXN
n
MyG1n = Fegxan (N + al) + FEszn'(n +ap) + FuceQxn * FucEQxn™

G2: 3emeTpeceHue no oc Y / Earthquake load direction Y

HopMaTMBHM HaToBapBaHus/normative loads

FZmaXGZn = 000kN
FZminG2an = 0-00-kN

Fycan=FeQyin * FEQY2n * FuceQYn * FUGEQYN

n
MyGan = Feqyan (N + al) + FEQY2n'(n +ap) + FuceQyns * FuceQyn™

FZmaxHc = 1-30kN
FZmian = 0.00kN
FXHc = 1.30kN
MYHC = 3.06kN-m
FYHc = 1.30kN
MXHC = 3.06kN-m

FZmaxFn = 0.00kN
FZminFn = 0.00kN
FXFn = 0.00kN
MYFn = 0.00kN-m
FYFn = 0.00kN

FZmaxG1n = 0-00kN
FZminGg1n = 0-00kN

FZmaxgan = 0-00kN

FZmingan = 0-00kN

Opa3smepsiBaHe Ha OnopHa KOHCTPYKLUMS KabenHa rnaBa 1 BEHTUNEH OTBOA
n coyHaameHT F7 Cable sealing and surge arrester
Calculations of support and foundation F7
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G3: 3emeTpeceHue no oc Z/ Earthquake load direction Z

HopMaTMBHM HaToBapBaHus/normative loads

FzmaxG3n = FEQz1in + FEQZ2n * FuCEQzn * FUGEQZN
FZminG3n = ~FzmaxGan

FXG3n := 0.00-kN

MyGan=0

MxG3n = FEQz1nP1 ~ FEQZ2n P2

KombuHauum ot HatoBapBaHuATal Foundation loadcases

OCHOBHUW KOMBUHALINN/ NORMAL LOADCASES

Komb6uHauus 1: Co6erBeHo Terno (A) Loadcase 1: Dead load (A)

HopMaTMBHM HaToBapBaHus/normative loads

Fzmaxin = FZmaxAn
FZmin1n = FzminAn
Fx1n = Fxan

My1n =Myan
Fy1n=Fyan

Mx1n = Mxan

nsyncnuTenHu HatosapsaHus/calculating loads

Fzmaxic = FzmaxAc
Fzminic = FzminAc
Fxic ™= Fxac
My1c=Myac
Fyic=Fyac

Mx1c = Mxac

FZmaxG3n = 1-50kN

FZmingan = ~1.50kN

FZmaxln = 4.50kN
FZminin = 4-50kN
FXln = 0.00kN
MYln = 0.00kN-m
FYln = 0.00kN

FZmaxlc = 5.34kN
FZmin1c = 9-34kN
FXlC = 0.00kN
Mch = 0.00kN-m
FYlC = 0.00kN

KombuHaumsa 2: CT(A)+OnbBaTenHa cuna ot nposoaHuk(D)+MoHTaxeH ToBap(H)

Loadcase CT(A)+ Static conductor tension (D)+ Erection load (H)

HopMaTMBHM HaToBapBaHus/normative loads

Fzmax2n = Fzmaxan * FzmaxDn * FzmaxHn
Fzmin2n = Fzminan * FzminDn * FzminHn
Fx2n = Fxan* Fxpn* FxHn

My2n =Myan+Mypp+ Myyn
Fy2n=Fyan*Fybn+ FyHn

Mxan = Mxan+ Mxpn + Mxyn

FZmax2n = 2-50kN
FZminzn = 4-50kN
Fyop = 1.00kN
My o = 2.35kN-m
Fyon = 1.15kN

Myopn = 3.32kN-m

Opa3smepsiBaHe Ha OnopHa KOHCTPYKLNS KabenHa rmaBa 1 BEHTUNEH OTBOA
n coyHaameHT F7 Cable sealing and surge arrester
Calculations of support and foundation F7
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EL-TEST OPY 110kV
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nsyncnuTenHu HatosapsaHus/calculating loads
Fzmax2c = FzmaxaAc * FzmaxDc * FzmaxHc FZmaxac = 6-64kN

Fzmin2c = FzminAc * FzminDc * FzminHc
Fx2c = Fxac * Fxpe T FxHe

My2c = Myac + Mype + Mype
Fy2c=Fyac*Fybe * FyHe

Mxac = Mxac + Mxpc + MxHc

KombuHaumsa 3: CT(A)+Batsp no oc X(C1)+OnbBaTenHa cuna ot nposoaHuk(D)

Loadcase 3: CT(A)+Wind direction X(C1)+Static conductior tension (D)
HopMaTMBHM HaToBapBaHus/normative loads

FZmax3n = Fzmaxan * 0-9Fzmaxc1n + 9-95F zmaxpn
Fzmin3n = Fzminan * 0-9F zminc1n + 9-95F zminpn
Fxan = Fxan* 0-9Fxc1n * 0-95Fxpp

My3n =Myan+ 0-3Mycy, + 095Myp,

Fysn = Fyan* 0-9Fycin + 0-95Fyppy

Mxan = Mxan+ 0-3Mycqp + 0.95My b,

nsyncnuTenHu HatosapsaHus/calculating loads

Fzmax3c = Fzmaxac * 9-9F zmaxcic * 0-99F zmaxpe
Fzmin3c = Fzminac * 9-9Fzminc1c * 0-95F zminDe
FX3C = FXAC + O'QFXC].C + 0'95FXDC

Myse = Myac + 09Mycyc +0.95Mype

FY3C = FYAC + 0'9FYC1C + 0'95FYDC

Mxac = Mxac + 09Mx e+ 0.95Mxpe

KombuHaums 4: CT(A)+Bsatsp no oc Y(C2)+OnbBaTenHa cuna ot nposoaHuk(D)

Loadcase 4: CT(A)+Wind direction Y(C2)+Static conductor tension (D)

HopMaTMBHM HaToBapBaHus/normative loads

Fzmaxan = Fzmaxan * 0-9Fzmaxcan + 0-95F zmaxpn
Fzminan = Fzminan * 0-9F zmincan + 0-95F zminpn
Fxan = Fxan* 0-9Fxcan + 0-95Fxpp

Myan = Myan+ 0-3Myco, + 0.95Myp,

Fyan = Fyan* 0-9Fycan + 0-95Fypy

Mxan = Mxan + 0-3Mycop + 0.95My b,

nsyncnuTenHu HatosapsaHus/calculating loads

FZmaxac = Fzmaxac ™ 0-9F zmaxcac * 0-99F zmaxDc
FZminac = FzminAc * 9-9F zminc2c * 0-95F zminDc

FZminz2c = 2-34kN
Fyoc = 1.30kN
My o = 3.06 kN-m
Fyoc = 1.50kN
Myo. = 4.28kN-m

FZmax3an = 4-50kN
FZminan = 4-50kN
Fy3n = 0.93kN
My 3, = 2.00kN-m
Fy3n = 0.14kN

My3n = 0.94kN-m

FZmax3c = 5.34kN
FZminac = 9-34kN
FX3C = 1.30kN
MY3C = 2.80kN-m
FY3C = 0.19kN

My3. = L19kN-m

FZmax4n = 4.50kN
FZminan = 450kN
FX4n = 0.00kN
MY4n = 0.00kN-m
FY4n = 0.69kN

FZminac = 9-34kN

Fxac = Fxac* 09Fxcoc+ 0-95Fxpc
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EN-TECT n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 KV Substation "Lauta"
110kV Switchyard

OCOBEHU KOMBUHALINN/ EXCEPTIONAL LOADCASES

OT HOpPMaTUBHW HaToBapBaHus / from normative loads

KombuHaumsa 5: CT(A)+Kbco creanHenme(E)/ Loadcase 5: CT(A)+Short circuit forces

FZmaxsn = FzmaxAn * Fzmaxen FZmaxsn = 4-50kN
Fzminsn == Fzminan = Fzmingn FZminsn = 4-50kN
Fxsn = Fxan* Fxen Fysp = 1LOOKN
Mysn = Myan+Mygn Mygp, = 4.05kN-m
Fysn = Fyan* Fven Fysp = 0.00kN
Mxsn = Mxan* Mxgn My, = 0.37 kN-m

KombuHaums 6: CT(A)+OnbBaTenHa cuna ot nposoaHuk(D)+MpeBkntouBaHe(F)
Loadcase 6: CT(A)+Static conductor tension(D)+Switching (F)

FZmaxén = Fzmaxan * 0-99F zmaxpn * Fzmaxen FZmaxen = 4-50kN
FZminen = Fzminan * 0-95F zminbn * FzminFn FZminen = 4-50kN
Fxen = Fxan* 9-95Fxpn + Fxrn Fxen = 0-00kN
MY6n = MYAn + 0'95MYDI'1 + MYFn MY6n = 0.00kN-m
Fyen = Fyan* 9-95Fypn+ Fyry Fyen = 0-14kN
MX6n = MXAn + 0'95MXDI'1 + MXFn MX6n = 0.94kN-m

KombuHaumsa 7: CT(A)+OnbBaTenHa cuna ot npoBoaHuUkK(D)+Cenamuynu cunu no X(G.1)+/-Z(G.3)
Loadcase 7: CT(A)+Static conductor tension(D)+Earthquake load direction X(G.1)+/-Z(G.3)

Fzmax7n = Fzmaxan * 0-95F zmaxpn * FzmaxG1n * FzmaxGan FZmax7n = 6-00kN
FZmin7n = Fzminan * 0-95F zminbn + FzminG1n + FzminGan FZmin7n = 3:00kN
Fx7n = Fxan* 0-95Fxpn+ Fxgin+ Fxasan Fx7n = 1.50kN
My7n =Myan+0-95Mypp + Mygin+ Mygsn My7p = 3.04kN-m
Fy7n = Fyan* 095Fypn* Fygin+ Fyaan Fy7n = 0-14kN
Mx7n = Mxan+ 0-95Mxpn + MxGin*+ Mxaan My 7n = 1.06kN-m

KombuHaums 8: CT(1)+OnbBartenHa cuna ot npoBoaHMK(D)+Cenammnynu cunu no Y(G.2)+/-Z(G.3)
Loadcase 8: CT(1)+Static conductor tension(D)+Earthquake load direction Y(G.2)+/-Z(G.3)

Fzmax8n = Fzmaxan * 0-95F zmaxpn + FzmaxG2n * FzmaxGan FZmaxgn = 6-00kN

Fzmingn = Fzminan * %-95FzminDn + FzminG2n * FzminGan FZmingn = 3.00kN

Fxan = Fxan+ 0-95Fxpn+ Fxgan* Fxaan Fxgn = 0-00kN

Mygn = Myan + 0-95Mypp + Mygon + Mygan Mygp = 0.00kN-m

Fysn =Fyan+ 0-95Fypn+ Fygan* Fyaan Fygn = 1.65kN

Mxgn = Mxan + 0-9Mypp + My gon + Mxgan Mxgn = 4-10kN-m
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EN-TECT

n/ct "Nayta"110/20kV

Calculations of support and foundation F7

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Kom6uHaums 9.1: CT(A)+Bsatbp no oc X(C.1)+Kbco creamHenume (E)
Loadcase 9.1: CT(A)+Windload direction X(C.1)+Short-circuit forces (E)
FZmax91n = Fzmaxan * 9-8Fzmaxc1in * Fzmaxen FZmax91n = 4-50kN
FZmingin = Fzminan * 9-8Fzminc1in * Fzminen FZmino1n = 4-50kN
Fx91n = Fxan* 0-8Fxcin + Fxen Fxg1n = 1.82kN
Mygin = Myan* 0-8Myc1p + Mygp Mygin = 5.83kN-m
Fyoin = Fyan*08Fycin+ Fyen Fygin = 0.00kN
Mxg1n = Mxan* 0-8Myc1n + Myxgn Mxg1n = 0.37kN-m
KombuHaums 9.2: CT(A)+Bsatbp no oc Y(C.2)+Kbco cbeanHeHue (E)
Loadcase 9.2: CT(A)+Wind load direction Y(C.2)+Short-circuit forces (E)
FZmax92n = Fzmaxan * 0-8Fzmaxcan * Fzmaxen FZmaxgzon = 4-50kN
FZming2n = Fzminan * 0-8Fzmincan * Fzminen FZming2n = 4-50kN
Fx92n = Fxan* 0-8Fxcon + Fxen Fxgon = 1.00KN
MY92I’1 = MYAn + OSMYCZn + MYEn MYgzn = 405 kNm
Fygon = Fyan*08Fycon + Fygn Fygon = 049kN
ngzn = MXAn + OSMXCZn + MXEn ngzn = 166 kNm
Kom6uHaumsa 10.1: CT(A)+CensammnyHm cunm no ocu X(G.1)+/-Z(G.3)
Loadcase 10.1: CT(A)+Earthquake load direction X(G.1)+/-Z(G.3)
FZmax101n = Fzmaxan * FzmaxGin + FzmaxG3n FZmax101n = 6-00kN
FZmin101n = Fzminan * FzminG1n + FzminGan FZmin101n = 3-00kN
Fx101n = Fxan* FxGin* Fxaan Fx101n = 1-50kN
My101n = Myan* MyGin+ Myaan My101n = 3.04kN-m
Fy101n = Fyan* FyGint Fyaan Fy101n = 0.00kN
Mx101n = Mxan* MxG1n+ Mxaan Mx101n = 0-49kN-m
KombuHaumsa 10.2: CT(A)+CenammnyHu cunu no oc Y(G.2)+/-Z(G.3)
Loadcase 10.2: CT(A)+Earthquake load direction Y(G.2)+/-Z(G.3)
FZmax102n = Fzmaxan * FzmaxGan + FzmaxG3n FZmax102n = 6-00kN
FZmin102n = Fzminan * FzminG2n + FzminGan FZmin102n = 3-00kN
Fx102n = Fxan* FxGan* Fxaan Fx102n = 0-00kN
My102n = Myan* Mygon+ Myaan My102n = 0-00kN-m
Fy102n = Fyan* FyGant Fyaan Fy102n = 1.50kN
Mx102n = Mxan* MxGan + MxaGan Mx102n = 3:52kN-m
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EN-TECT
EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

Opa3mMmepaBaHe Ha ctoukaTa/Dimensioning of the stand

n36pan npocoun/ chosen UPN 140

3

3a cbcTaBeHoTO ceveHue/for this section:

S235

a = 200mm bL = 16.7mm I1 = 600mm
CL=a - 2.b|_ cL= 166.60 mm bU = 140mm

W, := 14800-mm Ay = 2040-mm? N
Sta24 — <% 5
W, := 86400-mm’ mm
T =T
I I Kom6uHauusa 2 / Loadcase 2:
| |
: : ) MXZC FZmach
| N Smaxc2 = + Smaxc2 = 29-03kN
i cL 2
| |
| |
l l Quy2=Fyzc Quy2 = 1.50kN
| |
: : ~ Quyzh )
| |
: : . Myac . Mux2 . Smaxc2 . 70N
I I cL2 = cL2 =+
| | 2Wy, Wy Ay mm?
| | cL2
| | =0.22 1<1
L Staz24
Kom6uHauus 3 / Loadcase 3:
) MXSC FZmaxSc
Smaxc3 = + Smaxc3 = 9-80kN
cL 2
Quys=Fysac Quysz = 0.19kN
~ Quysly
. My3c . Mux3 . Smaxc3 . 2200 feL3 010 .
cL3 = cL3 = 44 =u 1<
2'Wy Wy Ay mm2 fstaza
Kom6uHauus 4 / Loadcase 4:
) MX4C FZmax4c
Smaxca = + Smaxcs = 22.08kN
cL 2
Quvs = Fyac Quy4 = 0.95kN
~ Quyaly
. My 4c . Mux4 . Smaxcd . sosr N feLa 008 .
cL4 = clg = P — =0 '<
2'Wy Wy Ay mm2 fstaza
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Kom6uHauusa 5/ Loadcase 5:
) MXSn FZmaxSn
Smaxc5 = + Smaxc5 = 4.44KkN
cL 2
Quys = Fysn Quys = 0.00kN
~ Quysh
. Mysn N Muxs . Smaxcs . N feLs 012 .
cL5 = cLs = &0l —— =v 1<
2'Wy Wy Ay mm2 Sta24
Kom6uHauus 6 / Loadcase 6:
) MXGn FZmaxGn
SmaxcG = + SmaxcG = 7.91kN
cL 2
Quye = Fyen Quye = 0.14kN
~ Quveh
. Myen N Muxe . Smaxcé . 6oy N feLe 002 .
cLe = cLe = 20— =0 1<
2'Wy Wy Ay mm2 Sta24
Kom6uHauusa 7 / Loadcase 7:
) MX?n FZmax?n
Smaxc? = + Smaxc? = 9.39kN
cL 2
Quvy7=Fym Quy7 = 0.14kN
~ Quyrh
. My7n N Mux7 . Smaxc7 . r36p N foL7 011 .
cL7 = cL7 = e90e—— =v <
2'Wy Wy Ay mm2 Sta24
Kom6uHauus 8 / Loadcase 8:
) MX8n FZmax8n
Smaxc8 = + Smaxc8 = 27.62kN
cL 2
Quys = Fyan Quysg = 1.65kN
~ Quvyeh
. Myagn N Muxs . Smaxc8 . 2020 foLs o1 .
cL8 = cLg = oY =u 1<
2'Wy Wy Ay mm2 fstaza
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Kom6uHauus 9.1 / Loadcase 9.1:
~ Mxo1n  Fzmaxotn
Smaxcol = + Smaxco1 = 4-44kN
cL 2
Quyo1 = Fygin Quyoy = 0.00kN
~ Quvarly
. My91n . Muxo1 . Smaxcl . a0y N feLo1 016 )
cl91 = cL91 = i =0 '<
2'Wy Wy Ay mm2 fstaza
Kom6uHauus 9.2 / Loadcase 9.2:
~ Mxoon  Fzmaxezn
Smaxc92 = + Smaxcg2 = 1224kN
cL 2
Quye2 = Fygzn Quygz = 049kN
~ Quvezls
. Myg2n . Muxo2 . Smaxc92 . sagr N feLo2 016 )
cL92 = cL92 = o3l —— =0. 1<
2'Wy Wy Ay mm2 fstaza
Kom6uHauusa 10.1 / Loadcase 10.1:
_ Mxi1otn Fzmaxtotn
Smaxc101 = + Smaxc101 = 5-92kN
cL 2
Quy1o1 = Fy1o1n Quy101 = 0-00kN
~ Quyiort
. My101n . Mux101 . Smaxc101 . sous N feL101 0.0 )
cL101 = cL101 = &V =5 '<
2'Wy Wy Ay mm Sta24
Kom6uHauusa 10.2 / Loadcase 10.2:
_ Mx102n  Fzmaxto2n
Smaxc102 = + Smaxc102 = 24-16kN
cL 2
Quy102 = Fy102n Quy102 = 1.50kN
~ Quyio2t
Muxi02 == Muxi02 = 0-23kN-m
. My102n . Mux102 . Smaxc102 . 2708 N feL102 012 )
cL102 = cL102 = &/ =5 '<
2'Wy Wy Ay mm2 Sta24
3aknroqeHue: BCUUKnN HanpexeHus1 ca No-Marnkm ot o,,,,.=218.18 MPa
Conclusion: All stresses are lower than o, =218.18 MPa
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Csbp3Bawm nnaHku / Fixing plates FL.140/8 S235
I2 = 140-mm Mmaxfl = Z'MUX102 Mmaxfl = 0.45kN-m
Mmaxfl Q 5.41kN f MmaXﬂAG f 17 26—N fﬂ 0.08 1
= 5. = = . = 0. <
fl fl fl 5 f '
t2~I2 mm Sta24
naepatn: A4 AHKepHu 6ontoBe M20 S355
chosen: A4 anchorbolts M20 S355
I7 = 400mm |8 :=200mm Ig :=100.00mm IlO :=20mm
2 3
Illmin = 600mm Ab20 = 245mm Wb20 = 540.9mm
fta5.6 = 245.45 >
- - mm
A L ] Komb6uHauusa 2/ Loadcase 2:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal/
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

N ) MXZC . MYZc . FZmach
max2 -~
2-I7 2I7 2-2
2 2
| Fxec) [Fyae
Qmax2 = 4 + 4

Mmax2 = Qmax2'lg'0-5

N Mmax2
+— fcb2 = 90.00 MPa

Wh20

max2

f =
ch2
Ap20

KombuHauus 3/ Loadcase 3:

FZmax3c
2:2

Mxac
+

_ My3c .
max3 -~
2|7

21y

2 2
Fx3c Fyac
+
4 4

Mmax3 = Qmax3lg'0-5
N M

N

Qmax3 =

max3 max3

fop3 = fop3 = 56.09 MPa

Ap2o Wh2o

KombuHauus 4/ Loadcase 4:

FZmax4c
2:2

Mxac
+

_ Myac
max4 -~
2|7

21y

2 2
| Fxac) [ Fyac
Qmax4 = 2 ) T\ T2

Mmax4 = Qmaxa lg'0-5

N

Nmax2 = 10.83kN

Qmax2 = 0-50kN

M = 0.02kN-m

max2

N = 6.32kN

max3

Qmax3 = 0-33kN

M = 0.02kN-m

max3

fcb3

=0.23 1<1

fta5.6

N = 5.38kN

max4

Qmaxa = 0-24kN

Maxa = 0.01kN-m

HanpexeHue Ha HaTUck/ i Nrmaxa4 . Mmax4 ; 43.94 MPa feba 0.18 1
compression stress: cb4 -~ ch4 = 7 - 1<
B Ap2o  Wh2o ftas.6
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Komb6uHauusa 5/ Loadcase 5:
HopmanHa cunal/ N _ Mxsn . Mysn . FZmaxsn
normal force: max5 "~ ", X 2.2
7 7 Nmax5 = 6.64 kN

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCk/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal/
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/

2 2
[ Fxsn] [ Fvsn
Qmaxs = 2 ) T\ T3

Mmax5 = Qmaxs'lg'0-5

N M

max5 max5

fops = fops = 50.23 MPa

Ap2o Wh2o

KombuHauus 6/ Loadcase 6:

Mxen  Myen  Fzmaxén
+ +
2l 21, 2.2

2 2
[ Fxen] [ Fven
Qmax6 = 2 ) T\ T3

Mmax6 = Qmaxs'lg'0-5
N M

Nmax6 =

max6 max6

+

f .~ = 32.51 MPa
ch6
Ap2o Wh2o

fene =

KombuHauusa 7/ Loadcase 7:

Mx7n My7n  Fzmaxn
+ +
21, 21 2.2

2 2
~|[ Fxn Fymn
Qmmax7 = 2 ) T\ T3

Mmax7 = Qmax7'l9:0-5
N M

N

max7 ‘=

max7 max7

+
Ap2o Wh2o

fop7 = fop7 = 61.95MPa

KombuHauus 8/ Loadcase 8:

Mxgn  Mygn  Fzmaxen
+ +
2l 21, 2.2

2 2
~|[Fxen] [ Fven
Qmaxg = 2 ) T\ T3

N

max8 ‘=

Qmaxs = 0-25kN

M x5 = 0.01kN-m
fcb5

020 a<1
fta5.6
Niaxg = 2-30kN

Qmaxg = 0.04kN

Maxg = 0.01kN-m

=0.13 1<1

Nmax7 = 6:63kN

Qa7 = 0-38kN
M a7 = 0.02kN-m
fcb7

025 a<1
fta5.6
Niaxg = 6-63kN

Qmaxg = 0-41kN

bending moment: Mmaxg = Qmaxe'l9'0-5 Mmaxg = 0-02KkN-m
Hanpexetue Ha HaTuck/ Nmaxs  Mmaxs fobs
compression stress: fq:= f.,q = 65.09 MPa =0.27 1<1
ch8 A W ch8 f
b20 b20 ta5.6
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EN-TECT
EL-TEST

n/ct "Nayta"110/20kV
OPY 110kV

110/20 kV Substation "Lauta"

110kV Switchyard

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCk/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal/
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmanHa cunal/
normal force:

cpsasBawa cunal
shearing force:

orbBally MOMeHT/

KombuHaums 9.1/ Loadcase 9.1:

. _ Mxomn  Mvoin  Fzmaxotn
max91 -~
2l 21 2.2
2 2
_|[ Fxotn Fyotn
Qmax91 = 2 172

Mmax91 = Qmaxa1 lg-0-5

N M

max91 max91

fopor = fopgr = 78.34 MPa

Ap20 Wh20

KombuHaums 9.2/ Loadcase 9.2:

Mx92n . Myozn . FZmaxazn
2l 21 2.2

2 2
_|[ Fxozn Fyo2n
Qmax92 = 2 172

Mmax92 = Qmaxg2'l9-0-5
N M

N

max92 =

max92 max92

fcbgz = fcbgz = 59.44 MPa

Ap20 Wh20

KombuHaumsa 10.1/ Loadcase 10.1:

. _ Mxaomn Mvionn  Fzmaxiomn
max101 -~
21, 21, 2.2
2 2
_|[Fx1om | [ Fyiorn
Qmax101 = 2 T2

Mmax101 = @max101'9:0-

Nmax101 . Mmax101

Ap20 Wh20

KombuHaumsa 10.2/ Loadcase 10.2:

Mx102n . My102n . FZmax102n
2l 21 2.2

2 2
~|[Fx102n )| [ Fy1oen
Qmax102 = 4 T2

Nmax102 =

Nmaxg1 = 8:87kN

Qmaxg1 = 0-46kN

Maxg1 = 0-02kN-m

feho1

=0.32 1<1
ta5.6
Nmaxgz = 827 kN

Qmaxgz = 0-28kN

Mmaxgz = 001 kNm
feho2

=0.24 1<1
fa5.6
Nmax101 = 5-91kN

Qmax101 = 0-38kN

fep101
024 a<1
fta5.6

Nmax102 = 5-91kN

Qmax102 = 0-38kN

bending moment: Mmax102 = Qmax102'|9'0'5 Mmax102 = 0.02kN-m
HanpeXeHue Ha HaTUck/ ; ‘ Nmax102 . Mmax102 ; £8.85 MPa fep102 0.24 1
compression stress: ch102 = ch102 = °% - '<
B Ah20 Wh20 ftas.6
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
AHkepHu nnaHku/ Anchor plates n3bpaHun / chosen: pl. 10/100x100
Hanpexerme Ha HaTunck/ cpsisBalla cuna 6eToH B20 ‘ 123 N . -~ 180. N l11min = 0-60 m
compression stress/ shearing stress concrete B20 conpa - ' 2 consa ~ 2
mm mm Iplate :=100.00mm
KombuHaums 2/ Loadcase 2:
o ) Nmax2 fcoan
E fconpz — fconp2 =1.11MPa . = 0.09 1<1
L ) L Iolate ~Ab20 conpa
] o e _ maz f . =005MPa foons2 _ 0.03 <1
- cons2 = | | cons2 = V- £ =4 !
_______ -t “'plate”'11min consa
KombuHaums 3/ Loadcase 3:
. Nmax3 fconp3
fconp3 — fconp3 = 0.65MPa . = 0.05 1<1
Iolate ~Ab20 conpa
. Nmax3 feons3
fcons3 = ﬁ fcons3 = 0.03MPa f =0.01 1<1
“'plate’"11min consa
KombuHauums 4/ Loadcase 4:
) Nmax4 fconp4
fconp4 — fconp4 = 0.55MPa . =0.04 1<1
Iolate ~Ab20 conpa
) Nmax4 fcons4
fcons4 = ﬁ fcons4 = 0.02 MPa f =0.01 1<1
“'plate’"11min consa
KombuHaums 5/ Loadcase 5:
. Nmax5 fconp5
fconp5 = . fconp5 = 0.68 MPa . = 0.06 1<1
Iolate ~Ab20 conpa
. Nmaxs feonss
fCOnSS = ﬁ fCOnSS = 0.03MPa f =0.02 1<1
“'plate’"11min consa
KombuHaums 7/ Loadcase 7:
(o maxt f o =0.68MP feonp7
conp? ._IZ— conp7 — a PL_ 006 <1
plate ~ Ab20 feonpa
. Nmax7 feons7
fcons? = ﬁ fcons? = 0.03MPa f =0.02 1<1
“'plate’"11min consa
KombuHaums 8/ Loadcase 8:
. Nmaxs fconp8
fconp8 — fconp8 = 0.68 MPa . = 0.06 1<1
Iolate ~Ab20 conpa
. Nmaxs feonss
fCOnSS = ﬁ fCOnSS = 0.03MPa f =0.02 1<1
“'plate’"11min consa
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Kom6uHauums 9.1/ Loadcase 9.1:
) Nraxo1 fconp91
fconpgl = > fconpgl = 0.91 MPa . =007 <1
lolate ~Ab20 conpa
) Nmax91 fconsgl
fconsgl = # fconsgl = 0.04 MPa P = 0.02 1<1
“'plate’ "11min consa
Komb6uHauums 9.2/ Loadcase 9.2:
) Nrax92 fconp92
fconpgz = > fconpgz = 0.85 MPa P = 0.07 1<1
lolate ~Ab20 conpa
) Nmax92 fc0n592
fconsg2 = # fconsg2 = 003 MPa f = 002 1 < 1
“'plate’ "11min consa
Kom6uHauums 10.1/ Loadcase 10.1:
) Nmax101 fconplOl
fconplOl -— fconplOl = 0.61 MPa - =005 1<1
lolate ~Ab20 conpa
) NmaxlOl fconlel
feons101 = 1 | feons101 = 0-02MPa = 001 w<1
“'plate’"11min consa
Kom6uHaums 10.2/ Loadcase 10.2:
) Nmax102 fconp102
fconp102 -— fconp102 = 0.61 MPa S =005 1<1
lolate ~Ab20 conpa
) Nmalx102 fconleZ
feons102 = 77— Teons102 = 0:02MPa - o<l
“'plate’"11min consa
MnaHkwu/ Plates pl. 8/200x120  S235 by = 140.00mm Ig = 200.00mm  t :=8-mm
| o= (l,—-b )-0.5 | . = 130.00mm 12t
supportingY 77U supportingY 8k 4 3
W, = W, =5.33x 10" mm
Kom6uHauums 2/ Loadcase 2: 6
Nmax2 IsupportingY N firo
fin = fin=2641—— =012 1<1
tr2 W tr2 D) f
r mm Sta24
Kom6uHauusa 3/ Loadcase 3:
Nmax3' IsupportingY N fir
fiq:= fin=1542—— =0.07 1<1
tr3 W tr3 D) f
r mm Sta24
Komb6uHauus 4/ Loadcase 4:
Nmax4 IsupportingY N fira
fig = fi,=1311—— = 0.06 1<1
trd Y trd ) f
r mm Sta24
Komb6uHauus 5/ Loadcase 5:
Nmaxs IsupportingY N firs
foc = fir=1619—— =0.07 1<1
tr5 Y tr5 ) f
r mm Sta24
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Komb6uHauusa 6/ Loadcase 6:
Nrmax6 IsupportingY N fir6
ftrG = ftrG = 561—2 =0.03 1<1
Wr mm fSt6124
Komb6uHauusa 7/ Loadcase 7:
Nmax7 IsupportingY N fir7
ftr7 = ftr7 = 16.15—2 = 0.07 1<1
Wr mm fSt6124
Komb6uHauusa 8/ Loadcase 8:
Nmaxg’ IsupportingY N firg
ftr8 = ftr8 = 16.15—2 = 0.07 1<1
Wr mm fSt6124
Komb6uHauusa 9.1/ Loadcase 9.1:
Nmax91'|supportingY N firo1
f = f =21.62—— =0.10 1<1
tr91 W tr91 5 f
r mm Staz24
Komb6uHauusa 9.2/ Loadcase 9.2:
Nmax92- IsupportingY N fira2
f = f =20.15—— =0.09 1<1
r92 W r92 5 f
r mm Staz24
Kom6uHauusa 10.1/ Loadcase 10.1:
) NmaxlOl"supportingY N firi01
ftrlOl = W ftrlOl = 14.40—2 ; = 0.07 1<1
r mm Staz24
Kom6uHauusa 10.2/ Loadcase 10.2:
) NmaxlOZ"supportingY N fir102
r mm Staz24
OnopHa nnaHka/ Supporting plate pl. 20/520x520 S335 1o = 20.00mm
- _ o 2
lsuppy = ( ;- aL)-o.s +200mm  Igoy = 120.00mm oy o= 20-mm o . s
W := T(z"suppY + 'bolt) Wy = 1.73x 10" mm

KombuHaums 2/ Loadcase 2:

) Nmax2'|suppY N ftGpZ
pl mm Sta36
Kom6uHauusa 3/ Loadcase 3:
) Nmax3'|suppY N ftGp3
pl mm Sta36
Komb6uHauus 4/ Loadcase 4:
) Nmax4'|suppY N ftGp4
ftGp4 = . ftGp4 = 37.23—2 : =011 1<1
pl mm Sta36
Komb6uHauus 5/ Loadcase 5:
) Nmax5'|suppY N ftGp5
ftGp5 = . ftGp5 = 46.00—2 : =0.14 1<1
pl mm Sta36
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
KombuHauums 6/ Loadcase 6:
) Nmax6'|suppY N ftGpG
pl mm Sta36
Komb6uHauusa 7/ Loadcase 7:
) Nmax?'lsuppY N ftGp7
ftGp7 = W— ftGp7 = 45.88—2 ; =0.14 1<1
pl mm Sta36
KombuHauus 8/ Loadcase 8:
) Nmax8'|suppY N ftGp8
pl mm Sta36
Komb6uHauusa 9.1/ Loadcase 9.1:
' Nmaxgl'lsuppY N ftGp91
pl mm Sta36
Komb6uHauusa 9.2/ Loadcase 9.2:
' Nmax92'|suppY N ftGp92
pl mm Sta36
Kom6uHauusa 10.1/ Loadcase 10.1:
~ Nmax101 bsuppy N fiepioz
pl mm Sta36
Kom6uHauusa 10.2/ Loadcase 10.2:
~ Nimax102'bsuppy N fiepio2
pl mm Sta36
Mo NHEepPUNOHHN MOMeHTK  static values
|
-
|
|
M M
0 1u b‘ L
Mo d.
Iy := 605-cm” ¢, = 166.60 Iy == 21y |y = 1.21x 10 mm*
YU = -Cm CL = . mm Y = Z YU Y = 1. X mm
Iy | := 45.4-cm” Ay = 20.40cm?
_ Xy = 45.4-cm u = 20.40cm
Iy :=2-1 2-A L
P SRR (Ve Vi ey Iy = 292x 107 ° m"
MO :=n-1kN MO = 2.35kN-m
Mo Miu
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"

110kV Switchyard

Kom6uHauus 3/ Loadcase 3:

M1o3 = (Fsxic + FLxac) 1+ (Fsxac * FLxzc) 92 + Fwxac D1 + Fwxac P2
My o3 = 0.56 kN-m

M1U3 = MY3C M1U3 = 280 kNm
MM jon = =M (2-M M MM, 5 = 5.67 KN2-m>
X35 0'( Mpuzt 103)'“ dx3 = > ‘m
A —MMdX3 A 2.23mm _n 9.40 mm
LX3 = LX3 = Z. 1 <1 =Y.
1-kN-Egiq'ly 250

Kom6uHauus 4/ Loadcase 4:
Mioa = (Fsyic + FLyie) 91+ (Fsyac * FLy2) 92 + Fwy1c €1+ Fwyzc €

MM, = - Mo (2-M M MM, = 6.45 kN%-m>
dya =% 0'( Miug 104)'n dys = © ‘m
A MMdy4 A 1.05mm n 9.40 mm
_——— = 1. 1<K —=0Y.
LY4 T 1kN-Eggly T4 250

OpasmepsaBaHe Ha rpeaaTta / Dimensioning of the beam
Py Fy2

v><

7 n36pan npocoun/ chosen 2UPN 180 S$235
Z 1_) ag = 429mm bg := 19.2-mm |14 := 400-mm

Cg=ag - 2.bG g = 390.60 mm hU2 = 180mm

O
-

SN
D

3 3
W, /= 22.4cm” W, = 150.0-cm N
uv UH fotana = 218.18—2

U
mm
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Kombunaumsa 3/ Loadcase 3:
~ Fwxae* Fxac* Fsxac ~ Fwxoc* Fxac+ Fsxoc

e Faze Fwxach (Foxto * FLxad dy - Fazae FwxacP2 (Foxoo * FLxad dp

1v3 = SX1c * "LX1c) 2V3 = SX2c * "LX2c)

2 cg g 2 cg g

Fiya = 176 kN
1v3 Foyg = 0.62kN

d
1
Myy3 = Fpy3Pp+ FSch'?

2
M1H3 = F1H3'P1 * dgwxc 0-5°P1

d
2
Mov3 = Foy3Po + FSYZC'?

b
1
My13:= (Fsxac + FLx1c) 01 + Fwxic—

2
Man3 = Fong P2 + dgwxc 0-5P2

M3 = (Fsxae + FLxac) G2 + Fwxac

by

M M
1H3 Mivs 3 kN £
- -9 = 1G3
" y Sta24
2H3  Moys 3 kN £
- "y = 2G3
Sta24
- Miv3 . Mi13
tmax3 |14 |14 Fimax3 = 2-94 kN
Komb6uHauus 4/ Loadcase 4:
~ Fsxac ~ Fsxac
Fazic dy Fazoc dy
Fiva = * st1c'¥ Frvg = 08LKN Fava = *Fsxac— Favg = 015KN
c d C d
‘ 1 1 ‘ 2 2
Miva = FrvaPr+Fwyie =+ (Fsy1c* FLch)'? Mava = Fova P2+ Fwyae =+ (Fsvze* FLYZc)'?
M1Ha = F1Ha'P1 M1pg = 0.00kN-m — Mypy = Fopy3-pp Mg = 0.06kN-m
M174= Fsx1cd1 M174 = 0.00kN M214 = Fsxac a2 Ma14 = 0.00KN
M M
1H4 1Vv4 3 kN f
- - = 1G4
" " fstaza
2H4 Moyy 3 kN £
- - = 2G4
fstaza
Miva Mitg
Ftmaxa =—— +——— F = 1.39kN
l1a l1a tmax4 — ~
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"

110kV Switchyard

KombuHaumsa 5/ Loadcase 5:

 Foxin ~ Foxan
F "Azin +F “ Foue = "Az2n +F i Foue = 0.13kN
1V5 DX1n e Fiys = 5.03kN 2V5 DX2n e 2V5
d d
Mivs = Fivs P+ Foyin— Miys = 201kN-m  Moyg = Foy5-pp + LSFpyan—  Mays = 0.09 kN-m
M1ns = F1Hs P1 Mips = 0.20kN-m  Mypg = Fopg-py Mjps = 0.00kN-m
M M
1H5 Myys 4 kN .
- - ik 1G5
" " fstaoa
2H5  Moys kN .
- - 583.33 2G5 _
fogs e + o fog = 583.33 ~ st 10% <1
fstaoa
e Mvs Mis
tmaxd L4 L4 Fimaxs = 9-28 kN

KombuHaumsa 7/ Loadcase 7:

~ FEQx1n * Fsxin ~ FEQx2n * Fsxan
~ Fazin*FeQzin  FEQxin® dq ~ Fazon*FeQzon  FEQxan® dy
Fivr = 5 + +Fsxin—— Fovr = 5 + +Fsxon——
‘G ‘G ‘G ‘G
dy dy
Miv7 = FivrPr Fsyin = Myy7 = 0-86KkN-m — May7 = Fov7Pa+ Fsyon— May7 = 0.23kN-m
Min7 = F1n7'P1 Mip7 = 0.09kN-m  Myp7 = Fop7-pp M7 = 0.03kN-m
M177 = Fsx1n'd1 + FEQxin'®y M177=036 mkN  Myr7:=Fgyondy+ FEQxon @ Mj17 = 0.07 mkN
M M
1H7 My 3 kN .
- -9 = 1G7
" " fstaza
2H7  Mavr 3 kN .
- - = 2G7
fstaza
e Mz M
tmax7 |14 |14 Fimax7 = 3-05 kN
Komb6uHauusa 8/ Loadcase 8:
~ Fsxin ~ Fsxan
— Fazin+ FEQzIn e dy e Fazon+ FEQz2n e dy
1v8 2 SX1n s Fiyvg = 0.90kN 2V8 2 SX2n s Fovg = 0-17kN
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EN-TECT
EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

a dq
Mive = Five P1+FEQvinS T Fsvin =

M1Hg = F1HgP1 M1Hg = 0-00kN-m

M178 = Fsxin'd1 M17g = 0.00kN
flog = Maris + Mive f1og = 445 108N
Wuv  Wun m?
foag = Mars + Mave fosg = 996,81
Wuv  Wun m’
g Mivs . Mitg )
L4 L4 Fimaxg = 1-67 kN

KombuHauus 9.1/ Loadcase 9.1:

Fwxin* FLxin * Foxin

FiHo1 = . Fpoy = 061KN
~ Fazain Fwxan®1 dp
Fiver =——+ +(Foxan * FLxn) —
CG CG
dp
Miver = FaverP1* Fovin = Mivgy = 228kN-m
o 2 _
M1Ho1 = F1Hg1 P1 * dgwxn 051 M1Hg1 = 0-26kN-m

b
1
M1191 = (Foxin*+ FLx1n) 1+ Fwxin—

Wyy  WyH m?
Wyy  WyH m?
Fimax91 = M + Yo _
l14 14 Fimaxga = 10-50kN

KombuHaums 9.2/ Loadcase 9.2:

_ Fpxun

FiHo2 = — F1Hg2 = 0-50kN
_ Fazin dg

Fivee =——+ FDx1n'¥ F1vez = 503kN

a d2

Mave = Fave P2 FEQvan— * Fsvan

MaHg = FaHg P2 M2g = 0.00kN-m

M218 = Fsxan'd2 Mg = 0.00kN
f1G8
= 0.02 1<l
Sta24
f2G8 3
—457x10°°% w <1
Sta24

Fwxan * FLx2n * Fpoxan

FaHo1 = > Faro1 = 0-06kN
_ Fazon Fwxon®2 d
Fovar=——+ + (FDXZn +Fxan) —
CG CG

da
Maver = Faver P2 * Fpyan—  Maygy = 0-32kN-m
2
MaHo1 = FaHg1 P2 * dgwxn 05P2 Mppgy = 0.08kN-m
b
Myto1 = (Fpxan+ FLxan) d2 + Fwxen =

f1Go1
- 012 P <1
fstaoa
frco1
- 003 P <1
Sta24
_ Fpxen
FoHg2 = — FaHg2 = 0-00kN
_ Fazon d
Fovep = + Fszn'g Fovgp = 0.13kN

OpasmepsiBaHe Ha ONopHa KOHCTPYKLMS
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EN-TECT n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
c d c d
_ 1 1 _ 2 2
Mivez = Favez P1* Fwyin = * (Fovin* FLYln)'? Mavez = Favea P2 * Fwyan=— * (Fovan* FLYZn)'?
M1H92 = F1He2'P1 M1pg2 = 0-20kN-m  Mpii95 := Forgo P2 M2Hg2 = 0-00kN-m
M1192:= Fpxin'd1 M11gp =170 MkN  My1gy = Fpxondy Mg = 0.00kN
M M
1H92 Miver 4 kN £
uv UH m f
y y Sta24
2H92  Movgp kN £
_ _ 757512 2G92 _
Pley) Woy + Wor, foGge = 75751 " —347x10°° <1
fstaza
- _ Mivez  Mate
tmax92 |14 |14 Fimaxg2 = 9-40 kN
Kom6uHauusa 10.1/ Loadcase 10.1:
~ Feoxin* Fpxin ~ FEgxan* Fpxen
FiH101 = > Fihio1 = 073KN - Fapgop = > FaH1o1 = 0-04kN
~ FazintFeQzin  FEQxin® dq ~ Fazon*FeQzan  FEQXan® dy
Fiviol = > + +Fpxin—— Foviol = > + +Fpxon—
‘G e ‘G e
F = 6.18kN F = 0.33kN
0, 1V101 g, 2VI0l
Mivio1 = Fivior P+ Fovin—- Mivior = 247kN-m May101 = Favior P2+ Foyan— Mavigy = 023kN-m
M1H101 = F1H101"P1 M1p101 = 0-29kN-m Mjpy101 = Fopa01°P2 M2H101 = 0.03kN-m
M17101 = Fpx1n'91 + FEQxin'®1 M17101 = 208 MkN MoT107 := Fpxondo + FEQxon@  Mp1101 = 0.07 mkN
M M
1H101  M1viol 4 kN £
G101 =— —* f1G101 = 294x 10— 16100 613 <1
uv UH m f
Sta24
M M
2H101  Maviol 3 kN £
uv UH m
Sta24
- _ Mivior  Mimion
tmax101 14 4 Fimax101 = 11-33kN
Kom6uHauusa 10.2/ Loadcase 10.2:
 Foxin  Foxan
FlH102 = FiH102 = 050KN  Fopjop =— FaH102 = 0-00KN
_ Fazin*FeqQzin dy _ Fazon*FeqQzon dy
Fiviee =———— *Foxin < Fovioe =————— *Foxan =
3 dy 2 dy
Mivi02 = Fivioz P+ FEQyin— +Fovin—- Mavi02 = Favio2'P2 + FEQyan— +Fovan—-
Opa3smepsiBaHe Ha OnopHa KOHCTPYKLMS KabenHa rmaBa 1 BEHTUNEH OTBOA cTp 27 ot 39
n pyHoameHT F7 Cable sealing and surge arrester page 27 of 39

Calculations of support and foundation F7




EN-TECT
EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV

110/20 kV Substation "Lauta"
110kV Switchyard

M1H102 = F1H102'P1
M17102 = Fpxain'd1

M1H102 = 0-20kN-m  Mop10o = Fopy102°P2

M1T102 = 170 MkN  Mo1102 = Fpxon'do

~ Mip02 Miviee 4 kN f16102
uv UH m Sta24
M M
2H102 2V102 kN f
- - - 2G102 _
G102 Wy + Wor, fG102 = 99681 = —457x10°% w<1
fStaza
- _ Mivioz  Matio
tmax102 |14 |14 thax102 = 9.95kN
nsbpatn: BONTOBE 3a Bpb3Ka rpega-konoHa 4 M16 5.6 S355 A 157.mm?
. 16 = 21
chosen: Bolts for fixing beam on column 4 M16 5.6 S355
Fimax3 N fiss
figg = 18.74—2 =0.07 1 <1
Ale mm fa5.6
Fmaxa N fisa
figy = 8.87 =0.03 1 <1
Al mm fa5.6
Fmaxs N fiss
figs = 59.09—2 =022 1 <1
Al mm fa5.6
Fimax7 N fis7
fig7 = 19.40—2 =0.07 1 <1
Alp mm fa5.6
Ftmaxs N fisg
figg = 10.64—2 =0.04 1 <1
Alp mm fa5.6
F f
tmax91 N tS91
16 mm ab.6
Ftmax92 N fiso2
16 mm ab.6
_ Fimaxto1 N fis101
16 mm ab.6
_ Fimax102 N fis102
16 mm ab.6
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
he FopHa nnaHkal Upper plate
N
[ ‘ ‘ I N pl. 16/520x440  S335
‘ ‘ ‘ ‘ l13:= 16-mm lj4 =400.00mm ;5 :=345mm
| |
2 2
ly7:= I14 B + |15 _ bU I, =143.20mm
i ,% iiiiii Wg 17°= 5 > 17 = 143.
2
| - . 211713
| B = Wy = W = 12.22cm
\ \
\ q N Kom6unauus 3/ Loadcase 3:
L )
R 4 ~ Fimaxal7 N fipi3
ftpl3 = W ftpl3 = 34.48—2 ; =011 1<1
\M pIH mm Sta36
KombuHauus 4/ Loadcase 4:
~ Fimaxal17 N ftpla
ftpl4 = W ftpl4 = 16.32—2 ; = 0.05 1<1
pIH mm Sta36
Komb6uHauus 5/ Loadcase 5:
 Fimaxsl17 N fipis
ftpl5 = W ftpl5 = 108.72—2 ; =0.33 1<1
pIH mm Sta36
KombuHauums 7/ Loadcase 7:
 Fimax7l17 N ftpi7
ftpl? = W ftpl? = 35.69—2 ; =011 1<1
pIH mm Sta36
Komb6uHauus 8/ Loadcase 8:
~ Fimaxgl17 N fipig
ftpl8 = W ftpl8 = 19.57—2 ; = 0.06 1<1
pIH mm Sta36
Kom6uHauus 9.1/ Loadcase 9.1:
~ Fimaxorh7 N fploz
ftpl91 = W ftpl91 = 123.10—2 ; =0.38 1<1
pIH mm Sta36
Komb6uHauums 9.2/ Loadcase 9.2:
~ Fimaxo2'h7 N fpio2
pIH mm Sta36
KombuHaumsa 10.1/ Loadcase 10.1:
~ Fimaxi01'17 N Tplio
ftpllOl = W ftpllOl = 132.76—2 ; =041 1<1
plH mm Sta36
KombuHaumsa 10.2/ Loadcase 10.2:
~ Fimaxi02'17 N Tplioe
plH mm Sta36
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
NMPOBEPKA HA 3EMHATA OCHOBA Noa ®YHOAMEHT
CALCULATION OF SOIL BASE UNDER FOUNDATION
Fz
Mo,y
Foy
TMT#W@T‘* === T LT
‘ Gprjor | % «
\ |
ha i, M_Fun| ®,Y E
J adoy J
T T
I
M
Fx
I Fy [My @
u ——
Y
d
| o J
1 T
BxoaHu AaHHM 3a ycunusaTa Ha ropeH pb6 cpyHAameHT, cbrnacHo Taén. 2
Inout data for the stress on unper edge foundation. acc.to Table 2
I:X1n I:Yln FZmaxln FZminln
Fxan Fyan FZmax2n FZmin2n
Px 15| Fy1s=| ¢ Fzmax_15=| - Fzmin_15=| .
X3n Y3n Zmax3n Zmin3n
I:X4n I:Y4n FZmax4n FZmin4n
I:X5n I:Y5n FZmax5n I:Zmin5n
FX6n FY6n FZmax6n FZminGn
I:X7n I:Y7n FZmax?n I:Zmin7n
Fxsn Fysgn FZmaxsn FZminsn
Px12=] ¢ Fyii2=| o Fzmax_12=| Fzmin_1.2=|
X91n Y91n Zmax91n Zmin91n
Fx92n Fygzn FZmax92n FZmino2n
Fx101n Fy1o01n FZmax101n Fzmin101n
Fx102n Fy102n Fzmax102n FZmin102n
Mx1n My1n
M MXZn M MYZn
X 15* Y 15°%
- Mx3n - My3n
Mxn Myan
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EN-TECT n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
Mxsn Mysn
Mxén Myén
Mx7n My7n
M Mxgn M Mygn
X 12~ Y 12~
Mxo1n - Myo1n
Mx92n Myg2n
Mx101n My101n
Mx102n My102n
Pa3smepu Ha pyHpameHTa. Foundation dimensions.
b:=1.20m LLvpuHa Ha ocHoBaTa Ha dhyHAameHTa / Foundation width
a:=1.20m [bmkuHa Ha ocHoBaTa Ha cdyHAameHTa / Foundation length
d:=0.70-m LLvpunHa Ha noakonoHHuka / Foundation width over the base
S= 0.70m OvmknHa Ha nogkonoHHuka / Foundation length over the base
th :=0.15-m BucounHa Ha nogkonoHHuka Hag 3acunkata / Foundation height above the embankment
hy := 0.35-m BucounHa Ha cTbnkaTta / Foudation base height
hp := 1.20-m BucounHa Ha nogkonoHHuka / Height of the foundation over the base
h = hgy + ey hg=155m BucounHa Ha cpyHaameHnTa / Foundation height
OnpepensiHe Ha BepTUKanHaTa cuna Ha gorneH pb6 dyHaameHT. Ng
. . _hor p:=0
Vertical stress on lower edge foundation
=2 kN O6emHo Terno Ha 6eToHa. Concrete unit weight.
Y= 3
m
kN . .
v, = 16.5— O6emHo Terno Ha 3acunka/ Converse embankment unit weight
m
) Terno Ha pyHaameHTHaTa nnoya/
Gy =abhgyy Foundation base weight Gy =12.10kN
) Terno Ha NOAKONOHHUKBLT/
Gy = cCdhgyy Foundation weight over the base Gy =1411kN

CobcTBeHo Terno Ha pyHaameHTa/
Foundation dead weight

TernoTo Ha NoYBeHaTa 3acunka Bbpxy yHaaMmeHTa/

Gfnor := G1 + 62 Gfnor = 26.21 kN

Gpnor := (a-b - C'd)'(hf2 - th)'VZ Soil embankment weight Gpnor = 16.46 kN
_ 2 r o p )
E, = 0.5-yz-a(hf1 - hfo) -tan 45-17‘0 1 E, = 0.40kN
NE nor max_1.5= Fzmax_1.5 + Gfnor + Gpnor NE nor max_1.2 = Fzmax_1.2 + Gfnor + Gpnor
NE nor_min_1.5 = Fzmin_1.5 *+ Gfnor + Gpnor NE nor_min_1.2 = Fzmin_1.2 + Gfnor + Gpnor
Opa3smepsiBaHe Ha OnopHa KOHCTPYKLNS KabenHa rmaBa 1 BEHTUNEH OTBOA ctp 31 ot 39
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
47.167 47.167
48.167 47.167
NF_nor_max_1.5 = 47167 kN NF_nor_min_1.5 = 47167 kN
47.167 47.167
47.167 47.167
47.167 47.167
48.67 45.663
48.67 45.663
NF_nor_max_1.2 = 47167 kN NF_nor_min_1.2 = 47167 kN
47.167 47.167
48.67 45.663
48.67 45.663
OnpepnensiHe Ha 3anbBaliMTe MOMEHTU B OCHOBHaTa NNockocT Ha dhyHaameHTa. Mg,
Restraning moments on the foundation base. Mg,
3anbBall, MOMEHT CNPSIMO OC X B OCHOBHaTa MockocT Ha dyHAameHTa./ Restraining moment direction X
ht1 — Pro ht1 — Pro
Miun_x_15=Mx_15+Fy 15N~ Ea——2— Miun_x_1.2=Mx_12+Fy_12h~Ea———
3anbBall, MOMEHT CNPSIMO OC Y B OCHOBHaTa MiockocT Ha oyHaameHTa./ Restraning moment direction Y
ht1 — Pro ht1 — Pro
Miun_v_15=My_15+Fx 15N~ Ea——— Miun_v_12=My_12+Fx 12h~Ba———
0.339 -0.026
5.079 3.874
Miun_X_15 = | | 107 [ <N Miun_v_15=| 5,4, [N
3.446 -0.026
0.339 5.574
1.137 -0.026
1.259 5.341
6.626 —-0.026
Mfun_X_1.2 = | 359 | <N Miun_v_12=| geog |<N'M
2.391 5.574
0.461 5.341
5.828 —-0.026

OnpepensiHe Ha HanNpeXXeHUeTo Ha NoYyBaTa noA brnuTe Ha doyHAameHTal soil stress under foundation corners. ¢, 4

Ffund := a-b

OcHogHa nnouy, Ha pyHaameHTa. Basic area of the Foundation.

Ffund = 1.44 m’

OpasmepsiBaHe Ha ONoOpHa KOHCTPYKLMS
n cbyHaameHT F7
Calculations of support and foundation F7
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
W o ﬁ Wx 1 Wy ca cCbnpoTUBMTENHNTE MOMEHTU Ha OCHOBHaTa 200
6 NMOCKOCT Ha pyHAaMeHTa Wx =0.29m
Wy = Lt)z . , 3.00
g Wxand Wy are the resistance moments of the Foundation bed. Wy =0.29m
N F_nor_max_1.5 Mgy n_XxX_15 Mgy n_Y_15
1 max 1.5 Ffund B Wx B Wy
B NF_nor_min_1.5 Mfun_X_1.5 Mfun_Y_1.5
1.min_1.5 = Ffund - Wx - Wy
N F_nor_max_1.2 Mgy n_xX_12 Mgy n_Y_ 12
1 max 1.2 Ffund B Wx B Wy
_ NF_nor_min_1.2 Mfun_X_l.Z Mfun_Y_l.Z
1 min_1.2 = Ffund - Wx - Wy
N F_nor_max_1.5 Mgy n_XxX_15 Mgy n_Y_15
2 max 1.5~ Ffund B Wx " Wy
NF_nor_min_1.5 Mfun_X_1.5 Mfun_Y_1.5
©2_min_15 = Ffund - Wx i Wy
N F_nor_max_1.2 Mgy n_xX_12 Mgy n_Y_ 12
2 max 1.2 Ffund B Wx " Wy
) NF_nor_min_1.2 Mfun_X_l.Z Mfun_Y_l.Z
©2_min_1.2°= Ffund - Wx i Wy
N F_nor_max_1.5 Mgy n_XxX_15 Mgy n_Y_15
©3 max 1.5~ Ffund " Wx " Wy
NF_nor_min_1.5 Mfun_X_1.5 Mfun_Y_1.5
©3_min_1.5 = Ffund i Wx i Wy
N F_nor_max_1.2 Mgy n_xX_12 Mgy n_Y_ 12
3 max 1.2 Ffund " Wx " Wy
NF_nor_min_1.2 Mfun_X_l.Z Mfun_Y_l.Z
©3_min_1.2 = Ffund i Wx i Wy
N F_nor_max_1.5 Mgy n_XxX_15 Mgy n_Y_15
©4_max 1.5~ Ffund " Wx B Wy
NF_nor_min_1.5 Mfun_X_1.5 Mfun_Y_1.5
©4_min_15 = Ffund i Wx - Wy
N F_nor_max_1.2 Mgy n_xX_12 Mgy n_Y_ 12
©4_max 1.2 Ffund " Wx B Wy
NF_nor_min_1.2 Mfun_X_l.Z Mfun_Y_l.Z
©4_min_1.2 = Ffund i Wx - Wy
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EN-TECT n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
31.671 31.487 33.839 34.022
2.365 | kN 29.265 | kN 64.533 | KN 37.633 | KN
1 max 1.5~ 16.963 ? %2 max 1.5~ 40,653 ? %3 max 1.5~ 48,546 ? %4 max 1.5~ 24.856 ?
20.881 20.698 44.628 44811
12.226 50.932 53.283 14,578
28.9 28.716 36.61 36.793
10.883 47.975 56.715 19.623
10.883 | kN 10.699 | kN 56.715 | kN 56.898 | KN
1 max_ 1.2~ 1616 ? 02 max_ 12~ 61.542 ? O3 max_ 12~ 63.894 ? C4 max_ 12~ 3.067 ?
5.099 43.804 60.411 21.705
13.653 50.746 53.944 16.852
13.653 13.47 53.944 54.128
31.671 31.487 33.839 34.022
1.671 | kN 28.571 | kN 63.839 | KN 36.939 | kN
%1 min 15~ 16.963 F %2 min 15~ 40.653 F %3 min 15~ 48,546 F %4 min 15~ 24.856 F
20.881 20.698 44.628 44811
12.226 50.932 53.283 14,578
28.9 28.716 36.61 36.793
8.794 45.887 54.627 17.534
8.794 | kN 8.611 | kN 54.627 | kN 54.81 | kN
%1 min_12~ 1616 F 02 min_12~= 61.542 F %3 min_1.2~ 63.894 F %4 min_12~ 3.067 F
5.099 43.804 60.411 21.705
11.565 48.658 51.856 14.763
11.565 11.382 51.856 52.039

3aknoyeHue: YaoBneTBopeHu ca ycrnoBusaTa Ha un. 57(4) or Hapea6a Ne1 3a npoektupaHe Ha nnocko cdoyHaAupaHe..

brnoBute n pb60BUTe HanpexeHUs He HagBuwaeaT 150 kN/m2.
Conclusion: The requirements of article 57(4) of Regulation No1 are fulfilled.

The stress on the edges and corners are below the limit of 150 kN/m2.
MpoBepka 3a npeobpblaHe Ha pyHAameHTa/ Foundation overturn check

Mpuemame koeduumeHT Ha curypHocT 1,5 3a ocHOBHO cbyeTaHue u 1,2 3a 0cobeHHO CbyYeTaHVe Ha HaToBapBaHETO
cbrnacHo un. 75 ot Hapen6a Ne1 3a npoekTupaHe Ha nNnocko oyHanpaHe.

Ky p=12 Safety coefficient for exceptional loadcases Ky 5=15 Safety coefficient for normal loadcases
a a
Mzad_X_max_1.5 = NF_nor_max_l.S'E Mzad_X_max_1.2 = NF_nor_max_l.Z'E

3agbpkall, MOMEHT crpsiMo oc X B ocHoBHaTa nnockocT/ Restraining moment direction X

a a
Mzad_X_min_1.5 = NF_nor_min_l.S'E Mzad_X_min_1.2 = NF_nor_min_l.Z'E
3aabprkall, MOMEHT crpsiMo oc Y B ocHOBHaTa nnockocT/ Restraining moment direction Y
b b
Mzad_Y_max_1.5 = NF_nor_max_l.S'E Mzad_Y_max_1.2 = NF_nor_max_l.Z'E
. b . b
Mzad_Y_min_l.S = NF_nor_min_l.S'E Mzad_Y_min_l.Z = NF_nor_min_l.Z'E
Opa3smepsiBaHe Ha OnopHa KOHCTPYKLUS KabenHa rmaBa 1 BEHTUNEH OTBOA ctp 34 ot 39
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
MpoBepka 3a npeobpbLyaHe no oc X.
Mcheck X_1.5 = Mfun x_15K15 Mcheck X_1.2 = Mfun_x_1.2°K1.2
MpoBepka 3a npeobpbLyaHe no oc Y.
Mcheck Y 1.5 = Mfun v 15K 5 Mcheck Y 1.2 = Mfun vy 1.2°K12
YcnoBue 3a ycTOMYMBOCT Ha (hyHAaMeHTa cpelly npeobpbuiaHe./ Conditions against overturn
Mzad_X_max_l.S Iv'zad_X_min_l.S Mzad_Y_max_l.S Iv'zad_Y_min_l.S > K
Min x 15 Mfun_x_1.5 Min v 15 Min v 15 ko
Mzad_X_max_l.Z Iv'zad_X_min_l.Z Mzad_Y_max_l.Z Iv'zad_Y_min_l.Z > K
Min x 12 Mfun_x_1.2 Min v 12 Miny 12 -2
0.508 28.3 28.3
7.618 28.9 28.3
Mcheck X_1.5 = 1705 kN-m — Mgzaq X max_1.5= 28.3 kN-m Mzad X_min 1.5 = 28.3 kN-m
5.169 28.3 28.3
0.406 28.3 28.3
1.364 28.3 28.3
151 29.202 27.398
7.952 29.202 27.398
Mcheck X_1.2 = 0.406 kN-m  Mgzaq X max 1.2 = 28.3 kN-m  Mgzaq X min_ 1.2 = 28.3 kN-m
2.87 28.3 28.3
0.553 29.202 27.398
6.994 29.202 27.398
—0.04 28.3 28.3
5.81 28.9 28.3
Mcheck Y 1.5 = 5117 KN-m  Mzag v max 15 28.3 kN-m Mzad Y min_15= 28.3 kN-m
—0.04 28.3 28.3
6.688 28.3 28.3
—-0.032 28.3 28.3
6.41 29.202 27.398
—-0.032 29.202 27.398
Mcheck Y 1.2 = 10.355 kN-m Mzag v max 1.2 = 28.3 kN-m  Mgzaq v min 12 = 28.3 kN-m
6.688 28.3 28.3
6.41 29.202 j=0.3 27.398
—0.032 29.202 27.398
kx_max_1.5(0) = Y < 'V'fun_x_l.sj Ky _min_11=0.7y « Mfun_X_l.Sj
M zad_X_max_1.5. M zad_X_min_1.5.
Z¢ if y=0 Z¢« if y=0
y y
Z < o otherwise z <« o otherwise
z z
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EN-TECT n/ct "Nayta"110/20kV
EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
kx_max_1.2011) = |y < Mfun_x_l.zjl Ky max_1.2001) = |y < Mfun_Y_l.Zjl
Mzad_X_max_l.Z i Mzad_Y_max_l.Z i
Z¢ ! if y=0 Z¢ ! if y=0
y y
z < o otherwise z < o otherwise
z z
Ky max_1.5(D) = |y < Mfun_Y_l.Sj Ky min_1.50) = |y < Mfun_Y_l.Sj
M zad_Y_max_1.5. M zad_Y_min_1.5.
Z¢ if y=0 Z¢ if y=0
y y
Z < o otherwise z < o otherwise
z z
kx_min_1.20) = |y < Mfun_x_l.zj Ky min_1.20) = |y < Mfun_Y_l.Zj
Mzad_X_min_l.Z . Mzad_Y_min_l.Z .
Z¢ if y=0 Z¢ if y=0
y y
z < o otherwise z < o otherwise
z z
Kx_max_1.5() = Kx_min_1.5(J) = Ky max 150 = Ky min_1.5() =
83.58 83.58 -1.072-103 -1.072-103
5.691 5.572 7.461 7.306
24.899 24.899 8.296 8.296
8.213 8.213 -1.072-103 -1.072-103
Kx_max_1.201D) = Kx_min_1.201) = Ky max_1.201) = Ky min_1.20) =
83.58 83.58 5.078 5.078
24.899 24.899 -1.072-103 -1.072-103
23.203 21.769 5.467 5.129
4.407 4.135 -1.106-103 -1.038-103
83.58 83.58 3.279 3.279
11.834 11.834 5.078 5.078
63.406 59.489 5.467 5.129
5.01 4.701 -1.106-103 -1.038-103

3aknroyerHue: MMHUMaNHUAT KoedUUMeH Ha NpeobpbLiaHe NPU OCHOBHU KOMBUMHaLUUK e no-ronam ot 1.5.
MuUHUManNHUAT KoedMLUUEHT Ha NpeobpbLyaHe NP 0co6eHn KoMGMHauuu e no-ronsam 1.2.
CnepoBaTtenHo pyHAaMeHTa € YCTOMYUB B €KCNJ1oaTalMOHHO OTHOLUEHMe.

Conclusion: The min. overturn coefficient of normal loadcases is bigger than 1.5.
The min. overturn coefficient of exceptional loadcases is bigger than 1.2.

Hence the foundation is stable.

OpasmepsiBaHe Ha ONoOpHa KOHCTPYKLMS
n cbyHaameHT F7
Calculations of support and foundation F7
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EN-TECT
EL-TEST

n/ct "Nayta"110/20kV

n cbyHaameHT F7
Calculations of support and foundation F7

Cable sealing and surge arrester

OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
WU3uncnseaHe Ha 3eMHaTa OCHOBa Mo |-BO rPaHNYHO CHLCTOSIHME - MO HOCELa CNOCOGHOCT.
Calculation of the soil base acc.to the 1st limit condition - carrying ability
kS =12
e I(s' Mfun_X_l.S e ks' Mfun_Y_l.S
a 15~ b 1.5
- I(s'max(NF_nor_max_l.S) - ks'max(NF_nor_max_l.5)
e I(s' Mfun_X_l.Z e ks' Mfun_Y_l.Z
a 12~ b 1.2
- I(s'max(NF_nor_max_l.Z) - ks'max(NF_nor_max_l.Z)
703x 10~ 3 5.481x10
5 0.105 5 - 0.08
a_15 0,024 b 1.5 0.071
0.072 548110 *
6.957x 10 ° 0.115 .2
_a max(ea_l.Z) =3
0.023 -5.424x 10
0.026 0.11 b
0.136 4 max(ey 15 < 3
: -5.424 x 10
127 os7u 107 L K
957 x : max(ea_llz) =0u4m a_ o
0.049 0.115 3
9.463x 10 ° 0.11 b
_a max(eb 1.2) =018m —=040m
0.12 —5.424 x 10 - 3
HELUEHTPUYHO HATUCHATU KONMOHU C NPABOBIbJIHO CEMEHUE U CUMETPUYHA
APUMPOBKA 3A NOOKONOHHUKA.
SIMETRICAL REINFORCEMENT FOR THE PEDESTAL.
Ng = max(FZmaX_llz) +Gy  Ng=20.12kN
Ypo = 1.0 c=¢ ER = 0537 hp:=c—5cm
Ry = 14.50-MPa 3a 6eToH knac B20 / concrete class B20
Ryt := 1.05-MPa 3a 6eToH knac B20 / concrete class B20
Ng
Xq = — Xq = 0.20cm
1 1
b2 Rpbe
©:=05(1+&p) ® =077 Ry, = 375-MPa
M,
en = — en = 30.21cm
0 Nf 0
lp = 2:hep
c I0 c
€y =fl—>— — —— €y = 2.33cm
30 600 30 600
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EN-TECT n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 kV Substation "Lauta"
110kV Switchyard
As_p_min = 0.05%-c-d
2.00
As_min=As_p_min As p_min = 245¢cm
2 2
Jo=A ‘s A ‘s 3. = 4410.00cm™®
s As_min'| 5 72N+ As p_min| 5 YoM s~ HJoem
Es
o =— o =727 3a 6eToH knac B20 n ctomana A I/
Ep concrete class B20 an steel A lll
. eo
8gi=— 8, =043

My=Mx 15 +Fy_15 2

sal 2o 1.00 nsbupame/ B :=0.70 KOeULMEHT 33 U3UUCNSIBAHE Ha CNSiraHETO B 3aBUCUMMOCT OT
for b chosen dopmata Ha byHaameHTa. Mo Tabn. 4.1 ot HAM®P-1996r. /
My, subsiding coefficient acc. to Table 4.1. HMM®-1996
Q= 1+ —
M,
c d3
Jj=—r
12
6.4~Eb Ji 0.11
Ny = — +adg Ny = 91863.37kN
|02 (pl 0.1+ 86
1
n=—— n = 1.00 eni=€gtey
Ng
1———
Ner
) c
€max = &n'M +E +5-cm €max = 0-73m

_ Nemax = 7h2' Ry X170 (g — 059
ST Rsc'(ho - 5~cm)

Xq = 0.20cm XR = 34.90cm

2
 Np€ay ~ Thy Ry behg -0+ (1-050)

A ASl - Rsc'(ho - 5~cm)

Reinforcement := if(x1 < xR,AS,Asl)

OnbHHA (HAaTUCKOBA) apMUPOBKA Ha NMOAKOSOHHMKA -

. 2.00
Stretching (stress) reinforcement Reinforcement = 0.07 cm

ONPEQRENAHE HA HOCELLUATA APMUPOBKA HA CPA3BAHE - CTPEMEHA 3A NOAOKOJNTOHHUKA.
CALCULATION OF THE CARRYING REINFORCEMENT OF THE FOUNDATION TOP

Q= if(max(Fx_l_Z) > maX(FY_l.Z)’maX(FX_1.2)=maX(FY_1.2)) Q = 1.82kN
1. MpoBepka 3a AOCTAaTbYHOCT HA CEYEHUETO Q< Qpg

1. Checking the reinf. section

Qpy = 0.3 Ry dhy Qpy = 1.98x 10°kN
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EN-TECT

n/ct "Nayta"110/20kV

EL-TEST OPY 110kV
110/20 KV Substation "Lauta"
110kV Switchyard

2. MNposepka 3a cnocobHOCTTa Ha ceveHneTo camo fa noHece Q/ Q restrain check Q<Qp

Qp = 0.6:Ryd-hy Qp = 286.65kN

3aknroyeHue: CeuyeHMeETO e B CbCTOSAHME CaMOo Aa NoHece cpa3BaHeTo. ApMUpPOBKaTa € KOHCTPYKTUBHA - CTpeMeHa

¢ 8 npe3 20 cm.

Conclusion: The requirements are fulfilled. The reinforcement is constructive 8 through 20cm

NPOBEPKA HA NPOABbHBAHE/ COLLAPSE CHECK

o =12 3a obukHoBeH beToH knac B20 / concrete class B20

m
Up=2C+ 2-d+ 4~hf1

Nt chi = %m Ryt Um'ho

Ng = 20.12kN Nf_Chk = 3439.80kN

ONPEQRENAHE HA HOCELLUA APMUPOBKA 3A ®YHOAMEHTHATA MNMJIOYA/ FOUNDATION REINFORCEMENT

1. F'opHa apmupoBka/ Upper reinforcement

q:= Mgy~ heo)r,

- a-c¢
K="
g Ik2-1~m
M —
ku 2
Mku
o =

i Ryy100-cm-(hg; 5-cm)2

A Iv'ku
su T
Rsc'”ku'(hfl - 5~cm)

2. [lonHa apmupoBka/ Lower reinforcement

Omax = max(max(cl_max_l.z) s max(cz_max_l.z) . maX(GS_max_l.Z) , max(c4_max_1.2))

Smax’ Ik2-1~m
My, =
kb 5
. Mkb
O(b = 2
Ry 100-cm-(hf1 - 5-cm)
. Mkb
Ay, =

Rsc'”kb'(hfl - 5~cm)

q=17.32kN-m 2%
I, = 0.25m

My, = 0.54kN-m

a, = 0.00041

2.00
Asu = 0.05cm

ayp, = 0.002

Asb =0.18 sz.oo

3a 1 nuHeeH meTbp/ per linear meter

kN
= 63.89

c
max 00

3a 1 nnHeeH meTbp/ per linear meter

OpasmepsiBaHe Ha ONoOpHa KOHCTPYKLMS
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