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Table 1.7: Advantages and Disadvantages of Lithium-lon Batteries

Advantages Disadvantages

High specific energy and high load capabilities with power | Need for protection circuit to prevent thermal runaway if
cells stressed

Long cycle and extended shelf-life; maintenance-free Degradation at high temperature and when stored at high

. . . . . voltage
High capacity, low internal resistance, good coulombic g

efficiency Impossibility of rapid charge at freezing temperatures
<0°C, <32°F

Simple charge algorithm and reasonably short charge ( ’ )

times Need for transportation regulations when shipping in

larger quantities
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Table 1.10: Advantages and Disadvantages of Redox Flow Batteries

Long service life: RFBs have a system endurance period of 20 years, | Complexity: RFB systems require pumps,
with an unlimited number of charge and discharge cycles available sensors, flow and power management, and
without degradation. In addition, the electrolytes can be used secondary containment vessels.

i tly.
SR Low energy density: The energy densities of

Versatility: With the output and the capacity of a battery capable RFBs are usually low compared with those of
of being designed independently of each other, RFBs allow flexible | other types of batteries.

design. In addition, the batteries allow a single system to address
both short and long periods of output variation, enabling cost-
effective power generation.

High safety: RFBs are capable of operating under normal
temperatures and are composed of noncombustible or flame-
retardant materials. The possibility of a fire with the batteries is
extremely low.
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Table ES.1. Summary of compiled 2018 findings and 2025 predictions for cost and parameter ranges by technology type — BESS.®

w

% OnlLocation
| 4

Sodium- Sodium Metal Redox
Sulfur Battery Li-Ion Battery Lead Acid Halide Zinc-Hybrid Cathode Flow Battery
Parameter 2018 2025 2018 2025 2018 2025 2018 2025 2018 2025 2018 2025
ICapital Cost — Energy 400-1,000 | (300-675) | 223-323 | (156-203) | 120291 | (102-247) | 520-1,000 | (364-630) | 265-265 | (179-199) | 435-952 | (326-643)
ICapacity ($/kWh) 661 (465) 271 (189) 260 (220) 700 (482) 265 (192) 555 (393)
Power Conversion 230-470 | (184-329) | 230-470 | (184-329) | 230-470 | (184-329) | 230-470 | (184-329) | 230-470 | (184-329) | 230-470 | (184-329)
System (PCS) ($/kW) 350 @11 288 @11 350 @11 350 @11 350 @1 350 @11)
[Balance of Plant (B()P) 80-120 (75-115) 80-120 (75-115) 80-120 (75-115) 80-120 (75-115) 80-120 (75-115) 80-120 (75-115)
$/kW) 100 95) 100 95) 100 95) 100 95) 100 95) 100 95)
e srenTton s 121-145 | (115-138) | 92-110 (87-105) 160-192 | (152-182) | 105-126 | (100-119) | 157-188 | (149-179) | 173-207 | (164-197)
[Commissioning ($/kWh) 133 (127) 101 (96) 176 (167) 115 (110) 173 (164) 190 (180)
Total PI‘OiCCt Cost 2,394-5,170 |(1,919-3,696)| 1,570-2,322 | (1,231-1,676) | 1,430-2,522 | (1,275-2,160) | 2,810-5,094 | (2,115-3,440) | 1,998-2,402 | (1,571-1,956) | 2,742-5,226 |(2.219-3,804)
(S/kW) ’ 3,626 (2,674) 1,876 (1,446) 2,194 (1,854) 3,710 (2,674) 2,202 (1,730) 3,430 (2,598)
Total Projcct Cost 599-1,293 | (480-924) 393-581 (308-419) 358-631 (319-540) 703-1,274 (529-860) 500-601 (393-489) 686-1,307 (555-951)
($/kWh) 907 (669) 469 (362) 549 (464) 928 (669) 551 (433) 858 (650)
D&M Fixed ($/kW-yr) 10 ®) 10 8) 10 (8) 10 D) 10 D) 10 (8)
D&M Variable (cents/kWh) 0.03 0.03 0.03 0.03 0.03 0.03
System Round-Trip 0.75 0.86 072 0.83 0.72 0.675 (0.7)
Efficiency (RTE)
Annual RTE 0.34% 0.50% 5.40% 0.35% 1.50% 0.40%
Degradation Factor
Response Time (limited by 1 sec 1 sec 1 sec I sec I sec I sec
PCS)
[Cycles at 80% Depth of 4,000 3,500 900 3,500 3,500 10,000
Discharge
Life (Years) 13.5 10 2.6 3) 12.5 10 15
MRL 9 (10) 9 (10) 9 (10) 7 9) 6 ) 8 9
[TRL 3 9) 3 9) 3 9) 6 (8) 5 ) 7 (8)
a) An E/P ratio of 4 hours was used for battery technologies when calculating total costs.
IMRL = manufacturing readiness level; O&M = operations and maintenance; TRL = technology readiness level.
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