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” THREE AIP SUBMARINES

INITIALLY VERY DIFFERENT PERFORMANCE, CONVERGING BY THE USE OF ADVANCED BATTERIES
BY RAFAEL GUTIERREZ FRAILE (IN), LITTLEFIRE CASTLE SL



CLASS S80+ (ESP)

DISPLACEMENT (T) 2.700

= Isaac Peral Class Submarine, Spain o s ciosy

I ) oficiol Based on Open Sources

DISPL. SUBMERGED (T 3.000 " T e T
L4 L4 1 Screw (propeller) 12 Axillary machinery 22 Accommodation 42 Batteries
2 Upper rudder 13 Control room 23 Access hatch 43 Propulsion
3 Towed Array Sonar (TAS) 14 Exhaust diffuser (tbc) 24 Ballast tanks 33 SAES cylinds sea mine 44 Lower rudder
4 Sonar reel 15 Snorkel 25 6 xtorpedo tubes 34 Batteries 45 Hydroplanes
P RO P POW E R kW 3 5 OO S Access hatch 16 Radar 26 Mine and Obstacle 35 Torpedo room
. . 6 Diesel Generator 17 Attack periscope Avondance Sonar (MODS) 36 Flank Array Sonar
7  Cofferdam 18 Optronic search mast 27 Cylindrical Array Sonar (CAS) 37 Accommodation
8 AP Control 19 Navigation bridge 28 DM2A4 heavyweight torpedo 38 Axillary machinery

9  Fuel Processor 20 Navigation lights 29 UGM-84 Sub-Harpoon anti- 39 Ethanol tank

AIP POWER (kW) 300 - SEETT iR
AIP TYPE: ETHANOL REFORMER + FC B SN

BATTERY TYPE: LEAD ACID
BATTERY+AIPWEIGHT (T) <400
U/W RANGE 4-6N (DAYS) 21
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CLASS KSS-Ill BATCH | (SKR)

DISPLACEMENT (T) m Displacement 3,358 t surfaced,

DISPL. SUBMERGED (T) 3,750 3,750 t submerged
Length 83.5m (273 ft 11 in)
PROP. POWER (kW) 4,500 Beam 9.6 m (31 ft 6 in)

AIP POWER (kW) 600
AIP TYPE: METAL HYDRIDE + FC
BATTERY TYPE: LEAD-ACID
BATTERY+AIPWEIGHT (T) <600

U/W RANGE 4-6N (DAYS) 14 a T
% .y".-‘
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CLASS SORYU BATCH | (JPN)

DISPLACEMENT (T) 3’780 AIP Stirling Engines SOTVU class submarine ssso1 ~ ss-s10

DISPL. SUBMERGED (T) 4,200
PROP. POWER (kW) 6,000
AIP POWER (kW) 300

AIP TYPE: KOCKUMS-STIRLING
BATTERY TYPE: LEAD-ACID
BATTERY+AIPWEIGHT (T) <800
U/W RANGE 4-6N (DAYS) 39




AVAILABLE ANAEROBIC ENERGY PROFILE

BATERIES + AIP
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RELATIVE PERFORMANCE OF AIP SYSTEMS AND FUELS

INCLUDING IMPACT OF DOUBLING AIP POWER

GRAVIMETRIC AND VOLUMETRIC CAPACITY OF VARIOUS AIP SYSTEMS
AIP 300/600kW & fuel for 15 days @ 300kW
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Source: NEW RENEWABLE AND
NON-RENEWABLE FUELS FOR AIP
300 SUBMARINES by RGF, publication
pending.
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SUBMARINES BATCH |
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CLASS KSS-IIl BATCH Il (JPN)

DISPLACEMENT (T) | 3,358

tem for Submarine

DISPL. SUBMERGED (T) 3,750
PROP. POWER (kW) 4,500 f_ ~ .
AIP POWER (kW) 600 < 300% Longer at Full Ahead (Max. Speed) 160% Longer at Cruising

AIP TYPE: METAL HYDRIDE + FC
BATTERY TYPE: LI-ION (LFC)
BATTERY+AIPWEIGHT (T) <600
U/W RANGE 4-6N (DAYS) 21

Lead-Acid Battery Lead-Acid Battery
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CLASE SORYU BATCH Il (JPN)

DISPLACEMENT (T) 3,780 Li-s batteries SOFYU class submarine ss-si1 ss-si2

DISPL. SUBMERGED (T) 4,200
PROP. POWER (kW) 6,000
AIP POWER (kW) 0

AIP TYPE: NONE
BATTERY TYPE: LITHIUM-SULPHUR
BATTERY+AIPWEIGHT (T) <800
U/W RANGE 4-6N (DAYS) 39

All-solid-state
Lithium-sulfur batteries(Li-S) 230,400kwh (Li-S) 2030 ~
P e
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CLASS TAIGEI (JPN)

DISPLACEMENT (1) 3,780

DISPL. SUBMERGED (T) 4,200
PROP. POWER (kW) 6,000
AIP POWER (kW) 0

AIP TYPE: NONE

BATTERY TYPE: LITHIUM-SULPHUR
BATTERY+AIPWEIGHT (T) <1,000
U/W RANGE 4-6N (DAYS) 49




SUBMARINES BATCH Il (AND S80+)

ESTIMATED RANGES
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SUBMARINES BATCH Ill (AND S80+)

ESTIMATED RANGE WITH 400WH/KG BATTERIES
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SUBMARINE S80+

BASE AND ALTERNATIVEWITH 400WH/KG BATTERIES,WITH AND W/O AIP
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IN SUMMARY
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