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Abstract
Transient Coaxial Helicity Injection (transient CHI) first developed on the Helicity Injected Torus-II and later on the National Spherical Torus Experiment (NSTX) for implementing solenoid-free plasma current startup capability in a Spherical Tokamak (ST), is now planned to be tested on the PEGASUS-III ST using a novel double biased configuration. Such a configuration is likely needed for transient CHI deployment in a reactor. The transient CHI system optimization will be studied on PEGASUS-III to enable startup toroidal persisting currents at the limits permitted by the external poloidal field coils. A transient CHI discharge is generated by driving injector current along magnetic field lines that connect the inner and outer divertor plates on one end of the ST. Simulations using the Tokamak Simulation Code (TSC) are used to assess the transient CHI toroidal current generation potential and electrode gap location on PEGASUS-III. While past transient CHI systems have used high voltage oil-filled capacitors for driving the injector current, for improved safety, PEGASUS-III will use a high-current capacitor bank based on low voltage electrolytic capacitors. The designed and fabricated system is capable of over 32 kA. The modular design features permit the system to be upgraded to higher currents, as needed, to meet the future needs of the PEGASUS-III facility.
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Figure 3
[bookmark: _Hlk109732076]Fig. 3a: Out-fig3a (text format)
Column 1: Time (s)
Columns 2 to 5: DIV-4B coil current in kA-turns for cases 1, 2, 3, and 4
 
Fig. 3b: Out-fig3b (text format)
Column 1: Time (s)
Columns 2 to 5: Injector voltage in Amps for cases 1, 2, 3, and 4 

[bookmark: _Hlk109732259]Fig. 3c: Out-fig3c (text format)
Column 1: Time (s)
Columns 2 to 5: Injector current in Amps for cases 1, 2, 3, and 4 

Fig. 3d: Out-fig3d (text format)
Column 1: Time (s)
Columns 2 to 5: Toroidal current in Amps for cases 1, 2, 3, and 4 


Figure 5
[bookmark: _Hlk109732539]Fig. 5e: Out-fig5e (text format)
Column 1: Time (s)
Columns 2 to 4: Injector current in Amps for cases 1, 2, and 2 at higher voltage

Fig 5f: Out-fig5f (text format)
Column 1: Time (s)
Columns 2 to 4: Toroidal current in Amps for cases 1, 2, and 2 at higher voltage


Figure 6
Fig. 6a: Out-fig6a (text format)
Column 1: Time (s)
Columns 2 to 3: Injector current in Amps for cases 1 and 2

[bookmark: _Hlk109732631]Fig 6b: Out-fig6b (text format)
Column 1: Time (s)
Columns 2 to 3: Toroidal current in Amps for cases 1 and 2
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Fig. 7: Out-fig7 (text format)
Column 1: Time (s)
Columns 2 to 3: Toroidal current in Amps for cases 1, 2, 3 and 4


Figure 10
[bookmark: _Hlk109841970]Fig10-Exp-data (CSV file) Containing Experimental data
Column A: Time (s)
[bookmark: _Hlk109841928]Column B: Module 1 current (kA)
Column C: Module 2 current (kA)
Column D: Module 2 current (kA)
Column E: Module 2 current (kA)

Fig10-Sim-data (CSV file) Containing Calculated data
Column A: Time (s)
Column B: Module 1 current (kA)
Column C: Module 2 current (kA)
Column D: Module 2 current (kA)
Column E: Module 2 current (kA)



