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Resistance of high-temperature superconducting 

tapes triggered by alternating magnetic field 
Quoc Hung Pham, Rainer Nast, and Mathias Noe 

Abstract—Dynamic resistance occurs in a superconducting tape 

carrying a dc transport current while being exposed to an 

alternating magnetic field. This effect is caused by flux movements 

interacting with the transport current. The dynamic resistance is 

already applied in many superconducting applications, for 

example superconducting flux pumps or persistent current 

switches. The resistance is highly dependent on the magnetic field 

and the frequency the superconductor is subjected to and its 

properties. When the dynamic resistance exceeds a certain value 

and thus enters the magnitude of the resistances of the normal 

conducting layers of the HTS tape, these normal conducting layers 

play a significant role in the total resistance of the tape. In this 

paper, modifications were made to the silver stabilizer and the 

total resistance of the HTS tape has been investigated. The 

experimental results with frequencies up to 1000 Hz and magnetic 

field up to 277 mT show significant increases in resistance. 

Additionally, a multilayer model based on H-formulation is 

presented to calculate the losses of the superconductor. The results 

also show significant heating due to the losses and therefore a 

temperature rise, which effects the measured total resistance. 

These results can be further used for applications where high 

switchable resistances are required with zero dc resistance when 

the magnet is turned off. 

Index Terms—coated conductor, loss, dynamic resistance, 

superconductor 

I. INTRODUCTION

he transition from normal to a superconducting 

state can be triggered by current, temperature, or 

magnetic field. Triggering by current is applied by 

exceeding the critical current of the superconductor and is used 

in fault current limiters in electric grids. These have nearly no 

impact on the impedance of the system in normal operation and 

can successfully limit the high fault current to an acceptable 

value in the case of a short-circuit [1], [2], [3], [4], [5], [6].  

The same transition can be achieved by thermally triggering 

the superconductor with heating to a temperature above the 

critical temperature. This is used for disconnecting 

superconducting coils from their power supplies leading to a 

persistent mode operation. Since heating is involved, thermal 

masses and heat transfer properties must be considered leading 

to switching times of several seconds [7], [8], [9], [10], [11]. 

For applications, where fast switching of superconductors is 

needed, magnetic field triggered switches can be used. The 
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effect of dynamic resistance can be utilized by applying an 

alternating magnetic field to the superconductor. This has been 

applied in flux pumps [12], [13], [14]. Several papers on 

modelling and measuring the dynamic resistance with HTS 

tapes have been published [12], [14], [15], [16], [17], [18], [19], 

[20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], 

[32]. These previous works only investigated the dynamic 

resistance at lower frequencies and/or lower external magnetic 

field amplitudes, typically up 100 mT and 300 Hz. 

Such superconducting switches can also be utilized in 

switching parallel superconducting paths with full commutation 

of the current to each path [33]. The off-state resistance of the 

switches, however, has a significant impact on the commutation 

time needed to fully redistribute the current to another path. The 

higher the off-state resistance, the faster the commutation time. 

In this work, the focus is on increasing the total resistance of 

a magnetic field-triggered superconducting switch in off-state, 

by investigating various configurations at higher frequencies 

and higher magnetic field amplitudes. Small transport currents 

are of particular interest here, as the case of transport current 

with a simultaneous external alternating magnetic field only 

occurs when the switch is switched off, as leakage currents can 

flow through the switch in the off-state. A transport current of 

3 A is chosen. Additionally, modifications to the normal 

conducting layers are made by chemically removing the low 

resistance silver surrounding of the tape. Multiple etching 

patterns are investigated and compared to an unetched reference 

probe. The resistance is then measured and compared to 

analytic and numerical models. Numerical simulations are used 

to determine the influencing factors of the individual layers of 

a superconducting tape on the losses and resistances. 
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Fig. 1. Picture of the experimental setup 
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II. EXPERIMENTAL SETUP 

A. Description 

The experimental setup is a basic apparatus for measuring 

critical currents of superconducting tapes with the addition of 

an iron core electromagnet to apply an alternating magnetic 

field. The maximum field is 300 mT and the maximum 

frequency is 1000 Hz. There are two sets of voltage taps 

contacted to the tape measuring the voltage with and without 

the current leads. The distance of the inner voltage taps is d = 

10 cm and for the outer d = 26 cm. The voltages are recorded 

differentially by the data acquisition system NI USB-6281. The 

measurement range is set to ±0.1 V and the sampling rate to 

10 kHz. The DC transport current via the current leads is 

supplied by a Keysight RP7943A power supply. The 

electromagnets are powered by the bipolar power supply Kepco 

BOP 72-6 which is controlled by an arbitrary waveform 

generator HP 33120A. The electromagnet consists of two 

horseshoe-shaped laminated iron cores, each of which is wound 

with enamel-magnet wire with a diameter of 0.75 mm. Each 

iron core has 50 windings and are placed facing each other with 

an airgap of 1 mm. The superconductor is then placed in the 

airgap, in such a way that the magnetic field is perpendicular to 

the superconducting layer (see figure 1). Since the high 

permeability of the iron the leakage magnetic field is small, and 

the magnetic flux is concentrated in the airgap. The whole 

experimental setup is submerged in liquid nitrogen at pool-

boiling conditions. The dynamic resistance is then measured for 

a constant DC transport current of 3 A while varying the applied 

magnetic field from zero mT to 277 mT and 500 Hz to 1000 Hz. 

B. Superconductor 

 The investigated superconductor has the model number 

SF12100 and is manufactured by SuperPower. With a width of 

12 mm, it has a critical current of 380 A at 77 K, self-field. The 

parameters of the tape are shown in Table 1. This tape has a 

silver layer of 1.5 µm on both sides and no copper stabilizer. 

The layer thicknesses have been measured with aid of SEM 

imaging. To determine the total resistance of the tape, an 

equivalent circuit with resistors of the multilayer 

superconductor as shown in Figure 2 is used. The influence of 

the buffer layers is neglected due to their high resistance. Layer-

to-layer resistances are also neglected due to the large current 

feed-in area of 12 mm x 50 mm. 

According to the equivalent circuit, an applied transport 

current It is divided between the different layers. The current 

flows according to the ratio between the resistances. The total 

resistance Rtot can be calculated using the equation (1)  

with the resistance of the silver stabilizer RAg, the substrate layer 

Rsubs, and the variable dynamic resistance of the 

superconducting layer Rsc,dyn. 

 At direct current and no external magnetic field, the 

resistance in the superconductor Rsc,dyn is zero and the current in 

the superconducting layer Isc corresponds to the transport 

current It. If an external magnetic field is applied and the 

dynamic resistance would be in the same order of magnitude as 

the other normal conducting resistances, the current is 

distributed across all layers. Therefore, the impact of increasing 

the dynamic resistance on the total resistance is highly 

dependent on the normal conducting resistances in the 

superconducting tape. 

 
1

𝑅tot  
=

1

𝑅Ag  
+

1

𝑅sc,dyn  
+

1

𝑅subs  
 (1) 

TABLE I 
REBCO CONDUCTOR SPECIFICATIONS 

Manufacturer  SuperPower 

Type  SF12100 

Minimal critical current at 77 K, s.f.  338 A 

Sample width  12 mm 

Thickness of Ag stabilizer layer each 
side 

 1.5 µm 

Thickness of superconductor layer  1.0 µm 

Thickness of substrate  100 µm 

Resistance per length at RT  3.175 mΩ·cm-1 

Resistance per length* at 77 K  0.729 mΩ·cm-1 

Critical temperature  92 K 

*Resistance of tape at 77 K with superconducting layer at normal conducting 

conditions 
 

Fig. 2. Equivalent circuit of the multilayer superconductor 

A

B

C

 
Fig. 3. Various etching patterns, whose effect on dynamic 

resistance were studied in more detail. 
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For the investigated tape, the resistance per length at 77 K of 

the silver stabilizer RAg/l is 0.785 mΩcm-1 and for the substrate 

layer Rsubs/l 10.25 mΩcm-1 resulting in a parallel resistance 

Rnc/l = RAg/l || Rsubs/l of 0.729 mΩcm-1 for all normal 

conducting components. Despite the low thickness of the silver 

stabilizer, this has a high impact on the total resistance Rtot. 

Therefore, this will be further investigated in this work. The 

silver stabilizer is modified in two ways according to Figure 3. 

The silver is removed chemically with a solution of 50 % water, 

25 % hydrogen peroxide, and 25 % ammonia by submerging 

the tape in the solution and waiting until all silver is removed 

and the superconducting layer on the top and the substrate on 

the bottom is visible. Afterward cleaned with distilled water and 

ethanol. The silver sections which should not be removed were 

masked by polyimide tape. Sample A is the reference sample 

without any modifications. In sample B the surrounding silver 

is removed in a 5 cm long section of the superconducting tape 

where the magnetic field will later be applied. This removes the 

parallel resistance of the silver completely, only the substrate 

layer can contribute to the total resistance, therefore the total 

resistance is the parallel connection of the dynamic resistance 

and the substrate resistance. Sample C shows a tape with a 

remaining cap layer on the superconducting layer except for a 

5 cm cutout in the middle. This eliminates the low-resistance 

connection from the superconducting layer to the substrate via 

by additionally removing the silver on the edges and the back 

side of the whole probe. Assuming that the transport current is 

only flowing in the superconducting layer, this yields the 

highest potential total resistance, since the buffer layer can be 

assumed to be an insulator. However, it is inevitable that the 

transport current will only flow in the superconducting layer, so 

one expects a higher resistance due to increased contact 

resistance between layers compared to configuration B. 

Figure 4 shows the top side of the superconductors after 

etching. The silver is completely removed in the middle section 

of the tape, exposing the dark superconducting layer. 

To see the impact on the resistance of such modifications, the 

temperature-dependent resistance R(T) was measured for those 

samples from 77 K to 120 K and is shown in Figure 5. As 

expected, the silver layer geometry impacts the resistance 

significantly. A sharp transition between the superconducting 

and normal conducting zones at 92 K can be seen, although the 

transition zone is wider for configuration C. At 95 K the 

resistance per length is 1.06 mΩcm-1 for configuration A, 

12.6 mΩcm-1 for configuration B, and 40.5 mΩcm-1 for 

configuration C. At 120 K the resistance values are 

1.4 mΩcm-1, 12.9 mΩcm-1 and 41.6 mΩcm-1. These values are 

consistent with the parallel connection of all normal conducting 

resistances according to the thickness from Table 1 and 

temperature-dependent resistances in [34], [35], [36]. The 

normal conducting resistance was increased by a factor of 12 

for configuration B and 40 for C.  

Multiple critical current measurements before and after the 

removal of silver were made and no significant degradation of 

the critical current occurred. The electric field of 20µVcm-1 was 

exceeded by increasing the transport current without any 

damage to the tape showing sufficient cooling by pool boiling. 

Table 2 show measured critical current values before and after 

the etching. Additionally, tapes B and C were cycled thermally, 

and no degradation was observed. For environmental protection 

of the B and C tapes, a Kapton® foil with a thickness of 50 µm 

was laminated on the etched part of the tape, avoiding contact 

between the superconducting layer and air or liquid nitrogen. 

III. MEASUREMENTS RESULTS 

The resistance for various configurations according to Figure 

3 was measured and is shown in Figure 6. For comparison, all 
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Fig. 4. Image of the etched superconductor. The top side is 

displayed. The silver is removed from a section of 50 mm 

in the middle of the tape and the black superconducting 

layer is visible. 

TABLE II 

CRITICAL CURRENT BEFORE AND AFTER THE ETCHING 

Probe untreated etched 

 Ic n Ic n 

Config. A 338 A 34.8 - - 

Config. B 341 A 36.2 339 A 35.9 

Config. C 340 A 35.5 337 A 35.2 
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probes were laminated in Kapton®. Additionally, configuration 

A is displayed without a Kapton® protection layer. The figure 

shows the directly measured resistance, i.e., the total resistance, 

under varying the external magnetic field. Also, the analytical 

linear equation [37] with the parameter of the used 

superconductor is displayed. The analytical linear formula is as 

follows 
𝑅𝑠𝑐,𝑑𝑦𝑛

𝐿
=

4 𝑤

𝐼𝑐0

𝑓 (𝐵𝑒𝑥𝑡 − 𝐵𝑡ℎ) (2) 

with the threshold magnetic field Bth defined as  

𝐵𝑡ℎ =
4.9284µ0𝐽𝑐0𝑡

𝜋
(1 − 𝑖) (3) 

In general, the dynamic resistance is dependent on the 

geometry, mainly the half width w and the thickness t of the 

superconducting layer and the electric properties as the critical 

current density at zero external field Jc0. The transport current 

It is found in the load current ratio 𝑖 = 𝐼𝑡 𝐼𝑐⁄ . In case of the linear 

equation, the amplitude Bext and the frequency f of the external 

alternating magnetic field have a linear influence on the 

resistance. A comparison of different equations including the 

non-linear equation with numerical and experimental data can 

be found in [16]. 

The data is presented for two different frequencies, 500 Hz 

(top) and 1000 Hz (bottom) at a fixed transport current of 3 A 

and the magnetic field varied from 25 mT to 277 mT. The plots 

show, that a threshold field amplitude Bth exists, below which 

the dynamic resistance of the superconductor remains zero.  

For 500 Hz, the resistances at lower magnetic fields up to 

100 mT are very similar for all configurations, and they 

increase linearly with magnetic field. All Kapton® laminated 

configuration show a more significant rise compared to 

configuration A. With further increasing the magnetic field, the 

resistance values then diversify, with configuration A without 

Kapton® having the lowest values and configuration C with 

Kapton® having the highest values up to 58 mΩ·m-1. At higher 

magnetic field, all resistances show a slight non-linear increase. 

Configuration A without protective Kapton® layer shows a 

decrease in resistance at about 0.25 T. 

At 1000 Hz, the resistance increases linearly in the beginning 

and spreading further out with higher magnetic field. 

Configuration A without Kapton® also has a dip around 

25 mΩ m-1 at the same point as with 500 Hz and then increasing 

linearly afterward. This is further investigated in the next 

chapter. This configuration has the lowest resistance values and 

configuration A with Kapton the highest. Above 150 mT the 

total resistance reaches an upper ceiling of around 130 mΩ m-1. 

Comparing this to the temperature dependent resistance shown 

in Fig. 3, the measured resistance is much higher than expected 

at 77 K. It can be assumed, that the temperature exceeds the 

critical temperature of the superconductor according to the 

temperature dependent resistance measurement the temperature 

of the superconductor at 1000 Hz and above 150 mT must be 

between 105 K and 120 K. This is further investigated with 

numerical calculations. 

IV. NUMERICAL COMPARISON 

Additional to the measurement, multiple modelling 

approaches have been investigated to verify the measurement 

results. As already shown, the deviation between analytical 

equation and measurement is clearly visible. It has already been 

shown in [23], [24], [26], [27], [29] that the linear equation is 

accurate for low frequencies up to 100 Hz and low magnetic 

field amplitudes up to 100 mT. In this case the frequency is 5 to 

10 times higher, and the influence of non-superconducting 

layers cannot be neglected [38] and basic analytical formulas 

are reaching their limits. Consequently, a numerical multilayer 

model [38] based on the H-formulation has been built and 

compared to the measurement, linear equation [37], [39] and 

nonlinear equation [16]. 

The superconductor parameters are listed in Table 1. The 

magnetic field dependence of the critical current is modelled 

with an elliptical equation: 

𝐼𝑐(𝐵||, 𝐵⊥) =
𝐼𝑐0

(1 + √(𝑘𝐵||)
2

+ 𝐵⊥
2/𝐵𝑐  )

𝑏 
(4) 

where the parameters are 𝐼𝑐0 = 338 A, 𝐵𝑐 = 42.65 mT, 

k = 0.29515 and b = 0.7. No temperature dependence is 

included, therefore the temperature is constant at 77 K. The 
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resistivities of the normal conducting layers are 2.5 nΩm for 

silver [34], [35] and 1.23 µΩm for substrate [36]. The air 

domain has been modeled by a resistivity of 2 Ωm. A 

perpendicular external magnetic field is applied varying from 

25 mT to 350 mT while a transport current of 3 A is applied 

with boundary conditions. The transport current It is the sum of 

all currents of each layer, 𝐼𝑡 = 𝐼𝑠𝑐 + 𝐼𝑠𝑢𝑏𝑠 + 𝐼𝐴𝑔. 

The simulation time consists of one full period where the 

second half-cycle is assumed as steady state and therefore used 

for the loss calculation. In general, the losses in a 

superconducting tape can be distinguished by the power source, 

current transport losses and magnetization losses. The total loss 

is the sum of these individual losses of each layer.  

𝑄𝑡𝑜𝑡.𝑙𝑎𝑦𝑒𝑟 = 𝑄𝑚𝑎𝑔,𝑙𝑎𝑦𝑒𝑟 + 𝑄𝑡𝑟𝑎𝑛𝑠,𝑙𝑎𝑦𝑒𝑟   (3) 

The total losses per meter of each layer 𝑄𝑡𝑜𝑡.𝑙𝑎𝑦𝑒𝑟  is 

calculated by the integration of the joule heating over surface 

area of each layer.  

𝑄𝑡𝑜𝑡.𝑙𝑎𝑦𝑒𝑟 = ∬ 𝐸𝐽𝑑𝑠 
 

(4) 

where E is the electric field, J the current density and s the 

surface area of each layer. To distinguish both losses, the 

transport loss is calculated first with equation (4) 

𝑄𝑡𝑟𝑎𝑛𝑠.𝑙𝑎𝑦𝑒𝑟 = 𝐼𝑙𝑎𝑦𝑒𝑟 ∙ 𝐸̅ (5) 

where 𝐼𝑙𝑎𝑦𝑒𝑟 is the transport current of each layer and 𝐸̅ the 

average voltage drop per length of the superconducting layer 

calculated by 𝐸̅ = ∬ 𝐸 𝑑𝑠𝑠𝑐/𝑠𝑠𝑐  where 𝑠𝑠𝑐  is the surface area of 

the superconducting layer. With both, the total loss 𝑄𝑡𝑜𝑡.𝑙𝑎𝑦𝑒𝑟  

and the transport loss 𝑄𝑡𝑟𝑎𝑛𝑠.𝑙𝑎𝑦𝑒𝑟  the magnetization loss 

𝑄𝑚𝑎𝑔.𝑙𝑎𝑦𝑒𝑟  can be calculated with 

𝑄𝑚𝑎𝑔.𝑙𝑎𝑦𝑒𝑟 = 𝑄𝑡𝑜𝑡.𝑙𝑎𝑦𝑒𝑟 − 𝑄𝑡𝑟𝑎𝑛𝑠.𝑙𝑎𝑦𝑒𝑟  (6) 

The result of the modelling is pictured in Figures 7 to 11 for 

two different frequencies, 500 Hz and 1000 Hz, at a constant 

transport current of 3 A.  

Figure 7 displays the total resistance per length Rtot/l as a 

function of the external magnetic field bext. It compares the 

numerical results with the analytic non-linear equation [16] and 

the measurement results of configuration A. At both 500 Hz and 

1000 Hz, the numerical data follows the corresponding 

analytical equation at lower magnetic fields. At higher magnetic 

fields both deviate from each other whereby the numerical 

simulation leads to higher resistances. At lower magnetic fields, 

the measured resistances are higher than the simulations results. 

At higher fields, the measurements follow closely the numeric 

simulation. This is the case above 277 mT for 500 Hz and 

175 mT for 1000 Hz. This behavior is due to the transition of 

heat transfer mechanisms in liquid nitrogen and therefore 

influencing the heat flux from tape to fluid [40], [41]. This is 

further investigated in the next section. 

Figure 8 displays the comparison dynamic resistance 

between numerical simulation, analytic formula, and measured 

results for 500 Hz and 1000 Hz with and without silver. In the 

numerical simulation, the dynamic resistance is higher without 

silver, as the highly conductive silver layer is missing and 

therefore more transport current flows in the superconducting 

layer. Like Figure 7, the measured dynamic resistances are 

initially higher but align themselves to the numerically 

calculated value from a certain magnetic field. Also, the 

numerical simulation leads to higher resistances than the 

analytical equation. 

To better understand the measurement results from Figure 6 

the total losses in different layers of the superconducting tape, 

with and without silver stabilizer, under varying external 

magnetic fields are investigated in Figure 9. In the case of 

500 Hz, the losses of the whole tape increase steadily with the 

magnetic field. The contribution of the substrate layer is 

negligible, remaining flat across the entire range of external 

magnetic field. The losses in the silver layer grow quadratically 

with the magnetic field. The magnetization losses in non-

superconducting materials are mainly eddy current losses which 

generally has a quadratic dependence on the magnetic field 

amplitude and frequency [42]. This dependency is clearly 

visible in this figure. The superconducting layer contributes 

significantly to the losses, but the gradient decreases as the field 

increases. The total loss without silver shows that removing 

silver has no significant impact on the losses in the other layers 

by following the slope of the superconducting layers with an 

offset added by the substrate.  
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In case of 1000 Hz, the losses are much higher compared to 

500 Hz showing a non-linear dependency on the frequency. The 

silver layer’s contribution increases sharply as the external 

magnetic field rises, exceeding the losses in the 

superconducting layer, making it the dominant factor in the 

total losses. The total loss in the superconducting layer scales 

linearly with the frequency. Again, the substrate layer is 

negligible. The total loss without silver is again significantly 

lower than with silver.  

Figure 10 shows the losses of the whole superconducting 

tape divided into transport losses 𝑄trans and losses from the 

magnetic field 𝑄mag in each layer separately for a frequency of 

1000 Hz and a transport current of 3 A. Since silver is 

diamagnetic, the losses generated from an alternating field are 

eddy current losses 𝑄eddy. The transport losses show a steep 

increase at the beginning but level off with beyond 100 mT. 

Most of the transport loss occurs in the superconducting layer 

and at higher magnetic field in the silver layer when the 

dynamic resistance exceeds the normal conducting resistance of 

the silver. These are significantly smaller than the 

magnetization losses. In this case, the magnetization losses 

dominate the overall losses generated in the superconducting 

tape. At lower fields, the magnetization losses in the 

superconducting layer an order of magnitude higher than in the 

silver layer. Due to the much higher gradient of the losses in the 

silver layer, these become dominant at higher magnetic fields. 

The losses are dissipated via pool boiling in liquid nitrogen 

at ambient pressure. The heat flux density 𝑞̇ in W/cm2 can be 

calculated from the geometry of the superconductor and the 

generated losses and is shown for all modeled cases in 

Figure 11. The heat flux density is provided for two frequencies 

500 Hz and 1000 Hz with and without the silver layers. For 

500 Hz a maximum heat flux of 1.6 W/cm2 is expected whereas 

at 1000 Hz the maximum heat flux density increases to 

4.55 W/cm2.  

Applying these results to the boiling curve of liquid nitrogen 

from literature [40], [41], the excess temperature Δ𝑇 of the 

superconducting tape can be determined. At the setpoint of 
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250 mT and 1000 Hz with silver the heat flux density is approx. 

3 W/cm2. This means an excess temperature of 4-5 K for an 

untreated surface and 30–40 K for the Kapton® laminated tape. 

The latter case agrees well with the measured resistances and 

the temperature-dependent resistance curve in Figures 5 and 6. 

This shows the high impact of temperature on the total 

resistance. 

V. CONCLUSION 

The resistance of several HTS tape configurations were 

investigated over a wide range of frequencies and amplitudes 

up to 1000 Hz and 277 mT. The structure of the normal 

conducting layers of a superconductor was varied to achieve a 

higher resistance. As preliminary experiment, the temperature 

dependent resistance R(T) has been measured from 77 K to 

120 K showing the potential resistance increase for each tape 

configuration. With the highest increase of resistance with 

configuration C by a factor of 40 compared to the standard tape. 

The experimentally measured total resistances confirm this 

and show the increase in resistance with configurations B and 

C. However, for high frequencies the Kapton® laminated 

configuration A exceeded the other configurations, giving an 

increase by a factor of 4.3 compared to the standard unmodified 

superconducting tape. This phenomenon has been further 

investigated by a numerical model based on the H-formulation, 

since this behavior could not be fully explained by the normal 

conducting resistances of the superconducting tape. As results 

the losses in each layer of the superconductor were displayed. 

Simulations were performed on a tape with and without silver 

stabilizer from 25 mT to 350 mT external field. The simulation 

showed that the silver layer has a high impact on the total losses 

and therefore also on the joule heating of the whole tape. 

Combined with literature data of pool boiling in liquid nitrogen, 

an increase of the tape temperature by up to 40 K is possible. 

This corresponds well to the measured resistance and the 

temperature dependent resistance curve and show the high 

impact of the temperature on the built-up resistance. To 

investigate the temperature further, a temperature-dependent 

electromagnetic model is required. Some models have already 

been developed [17], [43], [44], [45]. This will be one of the 

next steps. 

With this result, superconducting switching devices based on 

the dynamic resistance will be investigated. A fully 

superconducting H-bridge inverter with 4 HTS switches will be 

built enabling dc/ac conversion at cryogenic conditions. The 

feasibility of such a fully superconducting dc/ac converter is 

being tested and to show the stability continuous load tests are 

conducted. Different inverters based on switches with different 

tape configurations will be built and the impact on the inverter 

performance investigated. The high resistances measured here 

are promising for obtaining fast commutation times and small 

leakage currents. This can offer new application possibilities in 

power electronics for high-temperature superconductors. 
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