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Abstract: Aiming at the drilling and workover equipment demand for reducing labor intensity, increasing job

security , improving automation level of equipment, a drilling and workover rigs equipment drive system solution

was proposed, which was based on the AC permanent magnet synchronous servo motor(PMSSM) drive

technology. The composing principle, main features and triple closed-loop PID control theory of the PMSSM was

discussed, and then according to the characteristics of drilling and workover rig equipment, the selection method

of PMSSM was proposed. Finally, the application of the robotic arm drive by the explosion-proof PMSSM system

was analyzed. The result shows that the explosion-proof PMSSM driving mode meets explosion prevention,

protection, continuous operation requirements, drilling and workover rig equipment technological requirements,

and has a certain application prospect.

Key words: drilling & workover equipment; permanent magnet synchronous servo motor(PMSSM) ; proportion

integration differentiation(PID) control; servo motor selection; explosion-proof servo motor
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Fig.1 The characteristic curves of AC motor torque
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Fig.2 The principle diagram of triple closed-loop control
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Fig.3 The principle diagram of current control
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Fig4 Principle of the velocity control
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Fig.5 The principle of position control

W bR 8 X, 5O AL E X, 1 22 HTOR,
D v o7 B 4 A sl A e R o > 7 B 2 R
IF, DA R A5 B0/ N o B 5 > 7 25 Sy O I, &
FEHE RO, AL O =TT .

3 AR ERE N AR

K,
2

31 HAFEMIiEES
3.1.1 g HAGE KB

BERAEA BRI 4 2 (8] P 4 pE 2 605 7 1R
FE A . N Z)70DB B ML IR W i s i i R
31.40 kg-m™, fe KR4 hr 7 485 kN, ey B
1.5 m/s", ZJ30DB H 3L & UL rY i KE % 1 800
KN B 2 fe KA HE T B 3 000 kg™ 4kl Tde ke
HIFNHEH 140 KN -m), e K EHIFE R 98 kKN-m, 5
FKIEFIE FE 90 r/min,
3.1.2 A Bl Ak DX S8k Rl 43 B bR SR

B8 FH 1R b o 72 v Bl s RT BE A B 0
Gy B SR TR, PR I ) R X AR A
W5 2 i R A R B R A 1 B R R . 1B 6 TR
i API RP500 H % T I 755 =X e 22 B 4 DX 3 1) )
SR RLGENT S B R 1 XA RS DR s S R
AR 1S m ERIE P05 LA O ol R B 242
1.5 m ) b 1] B 5 248 1.5 mo Ay 2 (580 M 9t .
B 2 XA - 1 IX 2240, LU s A B, 2
B3ImmEE G2z FRERRIX L AL A2 T
() (80 AT £ 5% X5 Hb i 18 A0 31 AR B, 2 AR
1.5 m (1Y BB X 3001 5 242 3 m B35 KB 1K
P4 X ] o



B A AES 202045F 504 £ 9

ARk 5 AR RIR B A R B A S S P ey R AR

FEHIX R

FRT]

LGl
il
£l /~%+ T &

R -
e Vi
— L5m /'
X

B x
&6 Bk X 5 43

Fig.6  Explosion-proof zone division
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Fig.7 Selection process of servo system
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