PROTOLON (ST)3E NTSCGEWOEU 12/20 (24) xB 29 kB test 500 m 3E Concentric PE

PROTOLON (ST)3E NTSCGEWOEU 12/20 kB — nogBoaHbIN rMOKNN
kabenb ¢ uHAMBUAyanbHbIMU concentric PE conductors

[ns dredgers, floating docks, pumps n gpyroro o6opyagosaHuna B sewage, salt water n brackish water Ha rnybuHax go 500 m.

Kaxxgas rmaBHas xuna nmeet cobctBeHHbIN concentric protective-earth conductor, pacnonoxeHHbii noBepx insulation system. Bogosawmta obecnevnBaetca special waterproof EPR inner sheath n
CM/CPE 5GM3 outer sheath.

Ctpoka 240 mm? cogepXuT JononHuTenbHyto 3anucb 3x2,5ST. Ee HasHavyeHune, pacnonoxeHue u electrical function B ncxogHbIX faHHbIX HE packpbITbl U TpebytoT approved drawing.

20 000 B 29 kB test =40...+80 °C fixed =25...+60 °C flexible 125°/m 15 H/mm?

Cpepa my6buHa PE architecture Tunopasmepbl

Underwater 500 m 3E 11

sewage, salt, brackish supplied maximum one concentric PE per phase source order preserved

CopepxaHue

1. HasHauyeHnune 6. CtaHgapThl
2. OTnun4ma 7. Pasmepbl
3. CeyeHnne 8. PacyeThl
4.500 m pressure 9. Buoyancy

5. Termination 10. MNpuemka

I 1. MoaBOoOgHOE NPpUMEHeHue

PROTOLON (ST)3E NTSCGEWOEU 12/20 xB - underwater po 500 m

Dredgers - floating docks - pumps - sewage - salt water - brackish water

20-kB nogsBogHoe nutaHue dredging equipment, floating infrastructure n pumping systems.

OcHoBHoM cueHapumn: 20-kB underwater power supply ans dredging equipment, floating docks, pumps 1 gpyrux submerged systems npu BbICOKOW MEXaHNYECKOW Harpyske.

I 2. OTnuuma ot coceagHUxX cepun




ST3E 12/20 xB vs ST3E 6/10 kB, ST3E 14/25 kB m ST split-earth

ST3E 12/20 xB ST3E 6/10 n 14/25 kB PROTOLON (ST) split-earth

* 12/20 (24) kB » same 3E concept * PE split into 3 interstices

* 29 kB test * 17 or 36 kB test * no per-phase concentric PE
* underwater go 500 m » same 500 m claim * some versions £100°/m

« concentric PE on each phase « different insulation duty « termination logic differs
 waterproof EPR + CPE « different diameters/mass * notation uses /3, not /3E

» flexible -25 °C « different termination kits * do not transfer drawings

* torsion £25°/m * no cross-use of accessories * environment remains critical

* special 240 mm? + 3x2,5ST » verify exact voltage class * PE geometry must match

20-xkB submerged duty + per-phase concentric PE - PROTOLON (ST)3E 12/20 B.

Higher/lower voltage — corresponding ST3E. Three PE sections in interstices — PROTOLON (ST), not ST3E.

Kritouesble pasnuuna onpegenstorcs voltage class, PE geometry, water depth n termination system.

Mpotus ST3E 6/10 kB Mpotue ST3E 14/25 kB Mpote PROTOLON (ST) Ocobas cTpoka

Ta e underwater 3E architecture, HO Ta xe PE n waterproof concept, Ho 6onee 3pecb PE pacnonoxeH KOHLEHTPUYECKM Ha 240 mm? Bkntovaet +3x2,5ST u Tpebyet
12/20-kB insulation duty n 29-«kB test. HWU3KMi voltage class n gpyroun termination Kaxxgon pase; y ST oH pasgeneH Ha Tpu oTaensHoro manufacturing drawing.

Kit. outer-interstice cekuumn.

I 3. JeTann3npoBaHHOEe ceYeHue

PROTOLON (ST)3E 12/20 xB - one concentric protective-earth system per phase

Cnom n hbyHKUMM
. Tinned copper conductor, class 5
. Inner semi-conductive EPR
. EPR insulation, special compound 3GI3
. Outer semi-conductive EPR
. Individual concentric PE on every phase
. Waterproof special EPR inner sheath

. Waterproof CM/CPE 5GM3 outer sheath

Ocobasa cTpoka

* 3x240+3x120/3E+3x2,5ST
* (byHKLMA 1 geometry 3x2,5ST He onpegeneHbl

* Tpebyetcsa approved manufacturing drawing

Kaxpas cdasa nmeet cobecTBeHHbIN concentric PE; Tonbko 240 mm? gononHMTenbHO coaepxut 3x2,5ST no ncxogHom 3anucu.




MposoaHuktinned finely stranded Inner semiconsemi-conductive N3onaumaEPR special compound Outer semiconsemi-conductive PEindividual concentric

copper, class 5 EPR 3GI3 EPR conductor on each phase

Outer sheathCM/CPE 5GM3

waterproof

Inner sheathspecial waterproof Special3x2,5ST only in the 240

EPR compound MM? source row

| 4. Fny6uHa 500 m

500 m depth - hydrostatic pressure and 20-kB system boundary

—— OM

p = pgh

Fresh water: 4.91 Ml'a gauge
Sea water: 5.03 Mla gauge

Sea-water absolute: 5.13 Mla

Cable, joint, gland un termination ponXxHbl

61T qualified kak egunasa 12/20-kB underwater system.

Ha 500 m hydrostatic pressure coctasnset okono 4,9-5,0 Mla gauge.

KoHcTpykuus Dmax Fresh water SERVEL T Sea-water abs. Limit

3x25+3x25/3E

3x25+3x16/3E

3x35+3x16/3E

3x35+3x25/3E

3x50+3x25/3E

3x70+3x35/3E

3x95+3x50/3E

3x120+3x70/3E

3x150+3x70/3E

3x240+3x120/3E+3x2,5ST

3x185+3x95/3E

59,3 Mm

59,3 MM

60,6 MM

61 MM

63,9 MM

71,1 MM

75 Mm

81,8 Mm

87,3 MM

101,5 Mm

92,9 Mm

4,91 Mla gauge

4,91 Mla gauge

4,91 Mla gauge

4,91 Mlla gauge

4,91 Mla gauge

4,91 Mla gauge

4,91 Mla gauge

4,91 Mlla gauge

4,91 Mlla gauge

4,91 Mla gauge

4,91 Mla gauge

5,03 Mla gauge

5,03 Mla gauge

5,03 Mla gauge

5,03 Mlla gauge

5,03 Mla gauge

5,03 Mla gauge

5,03 Mla gauge

5,03 Mlla gauge

5,03 Mlla gauge

5,03 Mla gauge

5,03 Mla gauge

BaxHo: 500-meTpoBbIn cable rating He siBnAeTcs aBTomatuyeckum rating ans joint, gland nnu termination.

I 5. 12/20-kB termination u sealing

5,13 MTla abs.

5,13 Mrla abs.

5,13 Mrla abs.

5,13 MTla abs.

5,13 MTla abs.

5,13 MTla abs.

5,13 Mrlla abs.

5,13 MTla abs.

5,13 Mla abs.

5,13 MTla abs.

5,13 Mrlla abs.

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit

500 m supplied limit




12/20-xB underwater termination: PE bonding, stress control and pressure sealing

2. Waterproof EPR 3. Three PE systems 4. Stress control 5. Pressure seal

no scoring seal continuity separate and bond 12/20-kB EPR depth-rated

Kputnueckue nposepku

« continuity of all three concentric PE systems * depth rating of joint/gland
 waterproof EPR and CM/CPE sealing * corrosion protection in salt water

* 29-kB test documentation » 3x2,5ST handling only by approved drawing

20-kB stress control n 500-meTpoBoe pressure sealing OMKHbI paccMaTpmuBaTbCA Kak eanHas 3agada.

KoHcTpyKuua External PE architecture MpoBepkun

3x25+3x25/3E 5DK5*** | 3individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

25 mm?

3x25+3x16/3E 5DK5834 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

16 Mmm?

3x35+3x16/3E 5DK5760 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

16 Mm?

3x35+3x25/3E 5DK5833 @ 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint
25 mm?

3x50+3x25/3E 5DK5764 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint
25 mm?

3x70+3x35/3E 5DK5763 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint
35 mm?

3x95+3x50/3E 5DK5*** 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

50 mm?

3x120+3x70/3E 5DK5*** 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

70 mm?

3x150+3x70/3E 5DK5*** 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint

70 mm?

3x240+3x120/3E+3x2,5ST 5DK6*** | 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint; additional 3x2,5ST

120 mm?2 requires approved drawing

3x185+3x95/3E 5DK5*** ' 3 individual concentric PE systems; PE notation = 12/20-kB stress control, waterproof EPR cutback, CM/CPE sealing, depth-rated joint
95 mm?

I 6. CtaHgapTbl U CBOUCTBA

DIN VDE 0250-813 VDE 0168 DIN VDE 0298-4 IEC 60332-1-2 IEC 60811-404

O6Lwasa KOHCTPYKUnA. Dredging-equipment application Electrical parameters and Flame retardant performance. Chemical behaviour.

context. ampacity.

EN 50525-2-21 MSHA /| GOST Water resistance

Chemical-behaviour context. Certification context from Excellent sea-water resistance.

supplied specification.




7. Pasmepbl n ngeHTnukaums

KoHcTpykuus

3x25+3x25/3E

3x25+3x16/3E

3x35+3x16/3E

3x35+3x25/3E

3x50+3x25/3E

3x70+3x35/3E

3x95+3x50/3E

3x120+3x70/3E

3x150+3x70/3E

3x240+3x120/3E+3x2,5ST

3x185+3x95/3E

SAP

ST _3E_20KV_004

20004727

20001449

20167511

20087015

20170540

20137463

20340430

20320770

20321371

External

5DK5&5***

5DK5834

5DK5760

5DK5833

5DK5764

5DK5763

5DK5***

5DK&5***

5DK&***

5DK6™**

5DK5***

NMpoBoagHUK

6,4

6,4

7,6

7,6

Dmax

3978

59,3

60,6

61

Kr/Km

4 350

4 580

4 940

4 930

5790

7 090

8 280

10 000

11 400

15 000

13 300

[dononHeHue

25 mm? anomaly: 3x25+3x25/3E n 3x25+3x16/3E umetot ognHakoBbin anameTp u electrical values, Ho Bepcus ¢ meHbluimM PE Taxenee Ha 230 kr/km. 3HavyeHMsa coxpaHeHbl 6e3 ncnpasneHus.
35 mm? anomaly: Bepcusa 3x35+3x25/3E nmeet HemHoro 6onbnn anametp, Ho Ha 10 kr/km nerve Bepcum 3x35+3x16/3E.

240 mm? anomaly: cTpoka pacnonoxeHa nepepg 185 mm?, cogepxut +3x2,5ST n He cogepxut otaensHoro SAP code B nCcxogHoW nocrnenoBaTenbHOCTU KONMOHOK. B Tabnvue SAP 0603HayeH kak

«—», External code coxpaHeH kak SDK6***.
Source order: Bce 11 CTpok coxpaHeHbl B ucxogHoM nopsgke; 240 MM? HaMepeHHO He nepeHeceH nocne 185 mm2.

External codes: nonHebie 5DK5834, 5DK5760, 5DK5833, 5DK5764 1 5DK5763 coxpaHeHbl; masked 5DK5*** n 5SDK6*** He pacundpoBbIBanuch.

I 8. AneKkTpnyecKkme pacyeTbl

MowHocTb paccyntana npu cos@ = 0,9. MNMageHune HanpsxkeHns — no R20 Ha 100 m. Charging current ncnoneadyet U0 = 12 kB n 50 'y,

KoHcTpykuus Fmax R20 Tok Almm? AU/100m

3x25+3x25/3E 1125 0,795 139 5,56 0,096%

3x25+3x16/3E 1125 0,795 139 5,56 0,096%

3x35+3x16/3E 1| &3 0,565 172 4,91 0,084%

3x35+3x25/3E 17575 0,565 172 4,91 0,084%

3x50+3x25/3E 2 250 028k 215 4,3 0,073%
3x70+3x35/3E 3 150 0,277 265 0,064%
3x95+3x50/3E 4275 0,21 319 0,058%
3x120+3x70/3E 5400 0,164 371 0,053%
3x150+3x70/3E 6 750 0,132 428 0,049%
3x240+3x120/3E+3x2,5ST 10 800 0,0817 574 0,041%

3x185+3x95/3E 8 325 0,108 488 0,046%

I 9. Tara, Temnepartypa u self-weight

Fmax =15 H/Mm2 x 3 x S
R-25=R20 x [1 + 0,00393 x (-25 - 20)]

Lteop = Fmax/ (m x Q)

—-25 °C oTHocuTcq K flexible installation.

-40 °C ponyckaetcsa ons fixed installation.

KoHcTpyKkuusa Pacuet F TabnuyHoe F CamoBec 100m Lteop air

3x25+3x25/3E 1125 H 1125 H 26,4 m

3x25+3x16/3E 1125 H 1125H 25m




KoHcTpyKkuusa Pacuet F TabnuyHoe F CamoBec 100m Lteop air

3x35+3x16/3E 1575H 1575H 4846 H 32,5 m

3x35+3x25/3E 1575H 1575H 4836 H 32,6 m

3x50+3x25/3E 2250H 2250H 568 H 39,6 m

3x70+3x35/3E 3150 H 3150 H 6955 H 45,3 m

3x95+3x50/3E 4275H 4275H 8123 H 52,6 m

3x120+3x70/3E 5400 H 5400 H 981 H 55 m

3x150+3x70/3E 6750 H 6750 H 11183 H 60,4 m

3x240+3x120/3E+3x2,5ST 10800 H 10800 H 14715 H 73,4 m

3x185+3x95/3E 8325 H 8325 H 13047 H 63,8 M

I 10. MpubnuxxeHHas buoyancy-oueHkKa

Displaced mass = psea x 1 x Dmax?/ 4

Apparent mass = cable mass — displaced mass

Pacuet ncnorsnb3yet rnagkum UnnmnHgp anameTpom Dmax.

OH He 3ameHsieT catenary analysis, current drag u actual underwater geometry.

KoHcTpyKkuusa Macca air Displaced sea water Apparent mass Reduction LTeop air LTeop sea
3x25+3x25/3E 4,35 65,1% 26,4 m 75,5 m
3x25+3x16/3E 4,58 61,8% 25m 65,6 m
3x35+3x16/3E 4,94 59,8% 32,5m 80,9 m
3x35+3x25/3E 4,93 60,8% 32,6 m 83 ™
3x50+3x25/3E 5,79 56,8% 39,6 m
3x70+3x35/3E 7,09 57,4% 45,3 m
3x95+3x50/3E 8,28 54,7% 52,6 m
3x120+3x70/3E 10 53,9% 55 m
3x150+3x70/3E 53,8%
3x240+3x120/3E+3x2,5ST 55,3%

3x185+3x95/3E 52,2%

I 11. bapabaHHasa reomeTpus

KoHcTpykuus 6D MuH. ganameTp no ocu Macca
3x25+3x25/3E 355,8 mm 1186 Mm 4,35 Kr/m
3x25+3x16/3E 355,8 mm 1186 Mmm 4 58 kr/m
3x35+3x16/3E 363,6 mm 1212 mm 4,94 kr/m
3x35+3x25/3E 366 MM 1220 mm 4,93 kr/m
3x50+3x25/3E 383,4 mm 1278 mm 5,79 kr/m
3x70+3x35/3E 426,6 Mm 1422 mm 7,09 kr/m
3x95+3x50/3E 450 mm 1500 mm 8,28 kr/m
3x120+3x70/3E 490,8 mm 1636 Mmm 10 kr/m
3x150+3x70/3E 523,8 mm 1746 mm 11,4 kr/m
3x240+3x120/3E+3x2,5ST 609 mm 2030 mm 15 Kkr/m

3x185+3x95/3E 557,4 mm 1858 mm 13,3 Kr/m

I 12. BbICTpbIN BLIOOP




KoHcTpyKkuusa MBT Dmax Macca NMpumeHeHue

3x25+3x25/3E 4,33 MBT 59,3 um 4 350 Kr/km komnakTHas 20-kB underwater connection gns pumps n small dredging systems
3x25+3x16/3E 4,33 MBT 59,3 um 4 580 Kkr/km komnakTHas 20-kB underwater connection ans pumps un small dredging systems
3x35+3x16/3E 5,36 MBT 60,6 mm 4 940 Kr/km komnakTHas 20-kB underwater connection ans pumps u small dredging systems
3x35+3x25/3E 5,36 MBT 61 Mm 4 930 Kr/km komnakTHas 20-kB underwater connection ans pumps un small dredging systems
3x50+3x25/3E 6,7 MBT 63,9 Mm 5 790 kr/km komnakTHas 20-kB underwater connection ans pumps n small dredging systems
3x70+3x35/3E 8,26 MBT 71,1 Mm 7 090 Kr/km dredger, floating dock nnn pump system cpegHein MoLHOCTH

3x95+3x50/3E 9,95 MBT 75 MM 8 280 kr/km dredger, floating dock nnn pump system cpegHen MoLHOCTH

3x120+3x70/3E 11,57 MBT 81,8 mm 10 000 Kr/km BblcokoMoOLLHbIN 20-kB underwater feeder gnsa dredging u floating infrastructure
3x150+3x70/3E 13,34 MBT 87,3 mm 11 400 Kr/km BblCOKOMOLLHBIM 20-kB underwater feeder anga dredging u floating infrastructure
3x240+3x120/3E+3x2,5ST 17,9 MBT 101,5 mm 15 000 Kr/km BblcokoMoLHbIN 20-kB underwater feeder anga dredging v floating infrastructure

3x185+3x95/3E 15,21 MBT 92,9 Mm 13 300 Kr/km BblcokoMoLHbIN 20-kB underwater feeder anga dredging u floating infrastructure

I 13. Failure modes

Water ingress Pressure-seal failure Concentric PE discontinuity Salt-water corrosion Over-twist

Damage to CPE/EPR — Joint not depth-rated — leakage Cutback damage — loss of Exposed accessory metal — More than +25°/m — phase and
moisture migration and insulation at termination. protective-earth continuity. progressive resistance increase. PE fatigue.
degradation.

3x2,5ST misinterpretation

Assuming an unsupported
control function — wrong

termination or protection logic.

14. NMpuemka

Mpoeepute PROTOLON (ST)3E, SAP, external code un 12/20 (24) kB marking.
MpoBepuTtb 29-kB test documentation.

N3amepuTsb resistance pas n Bcex Tpex concentric PE systems.

MpoeepuTtb waterproof EPR inner sheath n CM/CPE outer sheath.
MoaTteepantb 12/20-kB stress-control system.

MogTteBepanTtb depth rating joint, gland u termination.

Mpoeputb 6D fixed, 10D flexible, £25°/m n 15 H/mm2.

MogTteBepantb compatibility ¢ sewage, salt water unu brackish water.
MogTteepantb 500 M requirement ans Bcen assembly.

Ana 240 mm? nonyyunTtb approved drawing anga 3x2,5ST v nogTeepauTb oTcyTcTBytowmmn SAP field.

15. OrpaHuyeHunn

MaTtepwnan npegHasHayeH onga npeasapuTenbHOro MHXeHepHoro Bblbopa u He 3ameHsieT approved underwater drawing, pressure qualification, 12/20-kB termination design, corrosion assessment n

AOKYMEHTbI KOHKPETHOW NapTUW.

Feichun Cable — noa6op PROTOLON (ST)3E NTSCGEWOEU 12/20 kB

TenedoH: TexHnyeckas noyra:
+86 13855123218 Tech@feichuncables.com

Feichun Cable He acdbdpunuposaH ¢ Bnagensuamm o6o3HadeHn PROTOLON, TENAX-PUR, TENAX-SAS vnu NTSCGEWOEU. KoHkpeTHas nocTaBka NoaTBEPKAAETCS JOKYMEHTaMU NapTumn.
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