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Ultra-High Fiber Count I/O WTC for Jetting Installation

D. Hikima, Y. Yamaki, Y. Tsujimoto, N. Ukiya, and T. Furukawa
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To reduce fusion splicing cost, there has been an increasing demand for indoor-outdoor (I/O) cables that combine the
characteristics of flame-retardant inside plant (ISP) cables for indoor use and weather-resistant outside plant (OSP)
cables for outdoor use. However, I/0 cables in general are less strong than OSP cables, which limited the cable
installation methods available. By developing Robust 170 (RIO) cables with superior mechanical strength, it has become
possible to adopt the jetting installation method, which offers superior workability.
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Fig.l. DC wiring diagram.
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Fig.2. Pulling installation method.
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Fig.3. Jetting installation method. é
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Fig4. Overview of jacket material with frame retardancy. Fig.7. Result of jetting installation test.
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Table 1. Comparison of jacket material.
A B C D
Flame Low High High High
Retardancy W g g g
Compressive . . .
Strength High Low High High
Robustness
Toughness N/A N/A Low High
Judgement Bad Bad Bad Good
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Single-fiber part Colored coated fiber

Rigid Ribbon

Easy to form like
a bundle fibers

Looks like spider web

Spider Web Ribbon
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Fig8. Overview of SWR structure.

FR & LSZH Jacket
v High FR property
v Smaller diameter
v Light weight
v High compressive strength

‘Wrapping tube
v Full dry structure
v High water swellable tape
v Easy opening
v Easy fiber access

SZ bunching
v Reduce combustible materials
v Easy fiber access
v Easy identification

SWR with Stripe Ring Mark
v Reduce coating materials
v Smaller diameter
v Mass fusion splice
v Easy identification
v Easy connecter assembly

Strength member
v Smaller diameter
v Light weight
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Fig9. Overview of WTC structure.
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Fig.10. Simulation result of RIO WTC.
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Fig.11. Comparison of outer diameter of RIO WTC and
OSP WTC.
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Table 2. Flame retardant test result.

Flame Retardant Test
OFNR(UL) CPR(EN)

144F-WTC
288F-WTC
432F-WTC
864F-WTC
1728F-WTC
3456F-WTC
6912F-WTC

Pass Cca-sl or higher
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Table 3. Mechanical test result.

Item Condition Result

Bending radius; 10D (D:Cable Diameter)

Low-high Temperature
s b Temperature: -10, +60 degree C Pass

Bend (*1
(1) Turns: 4, Cycle: 3
) ) Bending radius: 20D (D:Cable Diameter)
Cable Cyclic Flexing Pass
Cycle: 25
Striking surface: 12.5 mm
Impact Impact energy: 44 N + m Pass

Striking count: twice at the same place

Load: 2700 N 1 h (Short Term) Pass

Tensile Strength
Load: 810 N (Long Term) Pass
Compressive Strength 110 N/cm 10 minutes after 220 N/cm 1minute Pass

Cable Twist (‘1) Sample length: 1 m b
1 ass
aple Lwis Test angle: =180 degrees, Cycle: 10

*1 : Tested by ICEA S-83-596-2016 for indoor because it is a stricter test condition.
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Table 4. Environmental test result.

Item Condition Result

Temperature Cycling -40 to +70 degree C Cycle : 2 Pass

. Height of water : 1 m
Water Penetration Pass
Sample length : 40 m

Weathering Test Exposure Time : 720h Pass

. Temperature : 85 degree C
Compressive Strength . . Pass
Aging Time : 720h

3. 2. #EASH 3. 3. IRIEHFE

6T 7 AN — TV ORI O FR R BT R W7 7 ANT =TIV OBREREHEIZOWTLICEA S104-
WX o TRR LD, RBEMIIL/OTFr—7VOHEE LT 6962019123 - CaEFiiZ FEM L, FUTRT L HIZ, T
JE < H S TV BICEA S-104-696-2019" 12 - T &4l & TOHEHIZBWCTEREMEA LT 28RSO N7,
FERi L7z, B —EOEE IOV TIRISPY — 7V O
Td HICEA S-83-596-2016” DEREED T A L\ &
Mo, ZONFICEDWTEHIi % 55 L7z, K3ITRT &
IS, TRTOEEIZ B CEREME AL 2 R0
Y

37



2025

3.4 TrvTqarUHHRAR

HI2IZRT & 912, FEEO T 1 — v K 2B L 7250805
I2BWT, RIO WICORZEHWTH LY = v T4 ¥ 7K
R8O, 17280 FHWTCHEM L7z, W — 7 & b fa
ERIREOF FERXKMERICOZD), AL —X123000
feet Ml L OBERIZHIZI L, DCTOMZIZBCTRIF2E
EMEHFLTVD I ERFERLT.

Passing through curves without
stopping

About 3,000 feet per lap

Smooth jetting for light weight and
robust structure

Item Property Result
864F-WTC  Duct size : 1.25inch 3,322 feet
1728F-WTC  Duct size : 1.50 inch 3,700 feet

K12 RIO WTCOY = v 7 1 ¥ Fiikit
Fig.10. Jetting installation test for RIO WTC.
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